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GEOLOGY AND GROUND WATER IN NAPA AND SONOMA
VALLEYS, NAPA AND SONOMA COUNTIES, CALIFORNIA

By Frep Kunker and J. E. Upsox

ABSTRACT

Napa and Sonoma Valleys are adjacent alluvium-filled valleys about 10 miles
northeast of San Francisco. They occupy alined and structurally cortrolled
depressions in the northern Coast Ranges physiographic province and drain
south into San Pablo Bay. The valleys are surrounded and underlain by un-
consolidated marine and continental sediments and volcanic rocks of Pliocene
and Pleistocene age, which are water bearing in large part and together make
up relatively extensive ground-water basins. Napa Valley, the eastern valley,
is the larger and has a valley-floor area of about 85 square miles. £onoma
Valley has a valley-floor area of about 35 square miles; in addition, atnut 10
square miles is unreclaimed tidal marsh.

The rock units of Napa and Sonoma Valleys are divided into four classes on
the basis of their distribution and relative capacity to yield water: (a) Con-
solidated virtually non-water-bearing chiefly sedimentary (some metamorphic)
rocks that range in age from Jurassic(?) to Pliocene; (k) marine shsle and
sand of the Petaluma formation (Pliocene) and the Merced formation (Plio-
cene and Pleistocene?) that do not crop out within Napa or Sonoma Valleys
but perhaps are penetrated by some deep wells drilled in Sonoma Valley; (¢)
Sonoma volcanics of Pliocene age, parts of which are non-water-bearing and
parts of which locally yield large quantities of water; and (d) unconsolidated
alluvial deposits mainly of Quaternary age. The deposits of classes (¢) and
(d) contain the most important aquifers in the area.

Most of the water used in these valleys is pumped from wells in the younger
and older alluvium, in the Huichica and Glen Ellen formations, and in the
Sonoma voleanics. The principal aquifers are the younger and older alluvium,
but appreciable quantities of water are pumped locally from the Sonorta vol-
canics. The Huichica and Glen Ellen formations yield water in small quan-
tities and at most places supply water only for limited domestic uses.

The younger alluvium coneists of interbedded deposits of unconsolidated
gravel, sand, silt, and, locally, peat. These deposits underlie the flood plains
and channels of the Napa River, Sonoma Creek, and their tributaries, low
alluvial fans or plains graded to these streams, and the tidal marshiands. The
older alluvium of Napa and Sonoma Valleys is composed of lenticular devosits
of unconsolidated and poorly sorted clay, silt, sand, and gravel. Where ex-
posed, claypan or hardpan soil is characteristically developed at the surface.
The Huichica formation is composed of deformed continental beds corsisting
mostly of yellow silt with some interbedded lenses of silt and gravel, and silt
and boulders. At the base are beds of redeposited volcanic material, sil*, clay,
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2 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

and lenses of coarse gravel and boulders. The Glen Ellen fcrmation consists
of alluvial clay, silt, sand, and gravel in clearly stratified but generally lenticu-
lar beds.

The Sonoma volcanics constitute a thick and highly variakle series of con-
tinental volcanic rocks, including andesite, basalt, and minor rhyolite flows and
interbedded coarse- to fine-grained pyroclastic tuff and breccia, redeposited
tuff and pumice, and diatomaceous mud, silt, and sand. A prominent body of
rhyolite flows and tuff with some obsidian and perlitic glas<, called the St.
Helena rhyolite member, occurs in the upper part.

Estimated ground-water pumpage for all uses in the year 1049-50 was about
5,600 acre-feet in Napa Valley and about 2,400 acre-feet in Soroma Valley. Of
this quantity the amounts pumped for irrigation were about 2,900 and 1,900
acre-feet, respectively.

Water levels in wells in the central parts of the valleys range from a few
feet above the land surface to about 50 feet below, with an average of about
25 feet. The quality of the water in most wells is satisfactory for domestic
use and irrigation. Locally at the southern end of the valley some contamina-
tion of the native waters is caused by the movement of salty water into areas
of concentrated pumping. Water from wells at a few places has concentra-
tions of boron greater than 4 ppm (parts per million).

The estimated gross ground-water storage capacity to a depth of 200 feet in
Napa Valley is about 300,000 acre-feet; however, about 60,00( acre-feet occurs
in an area that may be contaminated by the infiltration of brackish water
from the tidal part of the Napa River.

The estimated gross ground-water storage to a depth of 200 feet in Sonoma
Valley is about 180,000 acre-feet. Because Sonoma Valley at its broad southern
end is in contact with the tidal marshes and brackish water in the sloughs
tributary to San Pablo Bay, an appreciable lowering of the water table in
this area would cause the encroachment of salty water into areas where the
water now is usable. Consequently, usable storage is considerably less than
180,000 acre-feet.

INTRODUCTION

LOCATION AND EXTENT OF THE AREA

The area of investigation, about 40 miles northeast of San Fran-
cisco, comprises the tidal marshlands, alluvial plains, and adjoining
terraces, foothills, and mountain slopes of Napa and Sonoma Valleys,
which are in Napa and Sonoma Counties (pl. 1). It is approxi-
mately between 38°05” and 88°40” north latitude and tetween 122°10”
and 122°40” west longitude, and is shown on the U.S. Geological Sur-
vey topographic maps of the Calistoga, St. Helens, Santa Rosa,
Sonoma, Mount Vaca, Mare Island, and Carquinez quadrangles, 15-
minute series, scale 1: 62,500.

PURPOSE AND SCOPE OF THE REPORT

This investigation and report were undertaken by the U.S. Geologi-
cal Survey in cooperation with the California Department of Water
Resources as part of the State’s reappraisal of its water resources.
The purpose of the Geological Survey’s work is to determine the
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geologic features relating to ground-water conditions and to estimate
the gross storage capacity of ground-water reservoirs in slected
areas in the State.

The present report describes surface and subsurface geolog'~ con-
ditions relating to the occurrence, source, and movement of ground
water; data on water wells; data on the fluctuations of water levels
in observation wells during the period of the investigation; repre-
sentative well logs; available data on the chemical quality of ground
and surface waters; an estimate of the ground water pumped in cer-
tain recent years; and a preliminary estimate of the ground-water
storage capacity of deposits within the main valley portions of the
areas.

Fieldwork was begun in September 1949, and most wells w-re lo-
cated by the autumn of 1950. Geologic mapping and other field
studies were completed by March 1952.

The investigation by the Geological Survey was made under the
immediate supervision of J. F. Poland, then district geologist of the
Ground Water Branch of the Survey for California.

EARLIER WORK

The earliest geologic work within the immediate vicinity of Napa
and Sonoma Valleys was that of Osmont (1905). This was followed
by Dickerson’s study (1922) of the volcanic rocks, and subsequently
by Weaver’s more detailed mapping (1949) of the volcanic rocks,
older consolidated sedimentary rocks, and younger unconsolidated
deposits. Weaver’s study, made over a considerable period of years,
covered the entire sequence of formations from Jurassic(?) to Re-
cent. Axelrod (1950) collected and identified fossil plants from de-
posits that occur near Napa. Reports of other geologists who vrorked
in adjoining or nearby areas are referred to specifically at appropriate
places throughout this report. Earlier studies of the water resources
of Napa Valley were made by Clark (1919) and Bryan (1932).
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GEOGRAPHY

TOPOGRAPHIC FEATURES

The location of the area of this report is shown on plate 1 and
the main features are shown on plate 2. Napa Valley on the east
and Sonoma Valley on the west are clearly defined structural and
topographic depressions at the southern end of the northern Coast
Ranges. The Howell Mountains lie to the east and the Sonoma
Mountains to the west; the Mayacmas Mountains lie between the
valleys. On the south, the valleys merge around the southern end
of the Mayacmas Mountains. They adjoin San Pablo Bay, the
north arm of San Francisco Bay. Each valley ccnsists of a low
central alluvial plain and bordering terraces and montain foothills.

The central alluvial plains consist mainly of alluvial fans that slope
from the sides of the valleys and meet at the axial drainageways.
The valleys are narrow at the north and generally broaden south-
ward where they merge with extensive flat tidal mershlands. Bor-
dering the plains are terraces that rise in fairly distinct steps to
maximum heights of 300 to 400 feet and abut the adjacent foothills
and mountains. These terraces are broadest and most prominent in
the southern parts of the valleys and on the southern end of the
Mayacmas Mountains; they are almost completely lacking farther
north. The bordering hills and mountains rise rather abruptly to
altitudes between 1,000 and 4,000 feet. The highest peak in the
region is Mount St. Helena (4,344 feet), about 414 miles north of the
northern end of Napa Valley. These hills and mountains have steep
brush-covered slopes unsuited for agriculture. Accordingly, the
cultivated and developed areas are almost entirely on the alluvial
plains and adjoining terraces and foothills.

Napa Valley is drained by the Napa River and several tributaries,
largest of which are Conn and Milliken Creeks. The Napa River
heads on the south flank of Mount St. Helena and is intermittent
throughout most of its course. In the lower few miles, however, it
is perennial, probably owing to discharge of ground water, and it is
tidal downstream from a point about half a mile above Napa. The
central alluvial plain of Napa Valley is about 32 miles long and
ranges in width from less than 1 mile at the north end to nearly 4
miles just north of Napa. About 1 mile south of Napa the plain
narrows to about 2,000 feet between the encroaching valley sides at
the head of the tidal marsh. Thus, the greater part of Napa Valley
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is separated from the marshlands, and brackish * water from the bay
has access to the valley only along the tidal part of Napa River.

The alluvial plain of Sonoma Valley is roughly triangular. It is
abont 8 miles from the apex at the north to the base at the south.
The base is about 6 miles wide. The southern part of the plain
grades almost imperceptibly into the tidal mhrshlands. Sonoma
Valley is drained chiefly by Sonoma Creek, which heads on the west
side of the Mayacmas Mountains and traverses the southern part of
Kenwood Valley before entering Sonoma Valley about 1 mile b2low
the town of Glen Ellen. Sonoma Creek is perennial below Glen
Ellen, where it is sustained in part by ground-water discharge, but
it is intermittent across part of the alluvial area, and becomes tidal
in its lower course.

The tidal marshlands along San Pablo Bay which merge with the
alluvial plains of Napa and Sonoma Valleys are a distinctive area
but are not clearly separated from the rest of the valley floors. They
are flat lands at or near sea level and are traversed by num-srous
winding tidal channels containing strongly brackish water. Con-
siderable areas have been reclaimed through the constructicn of
levees and drainage ditches. The marsh water seeps into these
ditches and is thence pumped out over levees and into the tidal
channels. Upon drying out and subsequent compaction of the under-
lying peat and marsh mud, the reclaimed areas settle, and some are
as much as 5 feet below sea level.

CLIMATE

The climate of Napa and Sonoma Valleys is of the Mediterrenean
type, which is characterized by moderate temperatures and markedly
seasonal precipitation. In this area, practically all the precipitation
occurs as rain, and very little occurs in summer. Table 1 gives yearly
precipitation by water years at eight representative stations in the
area. These include most of the stations for which records are
available, and are the ones having the longest records. Some re~ords
of monthly rainfall are available in publications, but some are in the
files of the U.S. Weather Bureau in San Francisco and are not gen-
erally available. For that reason they are given here in full. Rec-

1In this report, the terms “brackish,” ‘saline,”” and “salty” are used in particular
senses. The term “brackish” means the mixture of fresh and sea water that occurs
in San Pablo Bay, in the tidal estuaries, and in the tidal parts of the Napa River
and Sonoma Creek. “Saline” refers to water, not necessarily brackish as defined above,
having a concentration of dissolved solids greater than 1,000 ppm (parts per million).
“Salty” refers primarily to the presence of chloride or sodium phloride, and is used for
water having a chloride concentration greater than 250 ppm. Whereas the chemical
conew trations of these waters may fall within the same range, the origin of the salts

is duterent. Hence, the terms are mutually exclusive and each is applied in the sense
most appropriate to the particular water described.
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ords from five other stations are not included here because they are
for short periods or because the stations are close to others for which
the records are included. These five stations and the period of rec-
ord at each are as follows:

Station Period of record !
Atlas Road.. .. .. January 1940-{">ptember 1951
Napa oo e December 1945-September 1951
Oakville, 4 miles southwest__..__.._____....___ May 1943-September 1951
St. Helena, 4 miles west._ - ..o . January 1940-{'sptember 1951
7 miles northwest__..___.-..._._.. November 1940—September 1951

1 Information not tabulated by U.8. Geological Survey beyond date shown.
TaBLE 1.—Annual precipitation, in inches, at representative stations in Napa and
Sonoma Valleys

[Except as indicated, from published and unpublished records of the U.8, Weather Breau. ‘“Inc.” indicate s
that record for the year is incomplete]

Oaksglle
an
Mount | Calistoga| St. Hel- Conn | Oakville | Angwin | Napa

‘Water year ! 8t. Hel- | (Alt 363 9;1635 (Iztl)lt Dam * 1 mile (Al}:g,ﬁlo State | Sonoma

ena (Alt (Alt 210 | west? Hospital | (Alt 301t)
2,300 ft) ft) (Alt 153 (Afltt) 60

5]
o
se

o3RRS

RUBSR KJNIR B

FERRS

B3

21. 656
22.24
26. 44
22,57

30.27 Inc.

24.69 ) ...

2479 | eoal

13.63 Inc.

16. 69 20. 50

20. 58 26. 16

25,74 27.52

28, 55 28.76

23. 56 25. 81

30.84 36.92

21.19 28.43

23.77 28. 36

In 30. 84 Inec.

23. 42 14.91 (...

52.15 31.10 |omoeeeas
30.60 20.03
37.54 25.03
23.01 17.44
24.03 14. 44
58.98 34. 50

See footnotes at end of table.
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TaBLE 1.—Annual precipitation, in inches, af representative stations in Napa and
Sonoma Valleys—Continued

Qakville
Mount Conn and Napa
8t, Hel- | Calistoga| St. Hel- | Dam? | Oakville | Angwin | State Sonoma
Water year ! ena (Alt | (Alt ena (Alt | (Alt210 [ 1mile [(Alt 1,610 Hospita' [(Alt30£t)
2,300 ft) ft) ft) ft) west 3 ft) (Alt 60
(Alt 153 ft)
and 170
ft)
191416 ... 49.61
1615-16... 43.63
1016-17. 29. 04
1017-18. 21. 50
1918-19 . _._._... 30.73

(S E=k C=

PERSE
SW:&N

23585
58825

GARRS ZRRSE
RESE RTIB/E

RER B8IIL &
83 #8¥23 3

33 82

1980-B1 | 38.21
Number of
complete years 1 56 44 [ 12 11 7 16
Average.......... 60.48 36.31 32.02 19.76 27.88 36.48 23.47 27.93

! From Oct. 1 of one year to Sept. 30 of the next year.
: gc'é’c'ﬁu'xe?v"ﬁg sato f(;;zﬁ%?ep?rggyJ%gé&egrim to June 1914; at 1 mile west of Oakville beginring in De-
cember 1943,

The average annual precipitation differs considerably from one
part of Napa Valley to another. As indicated in table 1, the yearly
precipitation at the several stations is not directly comparable be-
cause the periods of record do not coincide. Nevertheless, ths aver-
age annual precipitation based on these records ranges from about
23 inches at the Napa State Hospital to about 32 inches at St.
Helena and about 60 inches at Mount St. Helena. The average pre-
cipitation at Calistoga seems to be a little more than at St. ITelena.
Thus, in general, the southern part of Napa Valley receives les rain
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than the northern part, and probably the valley flcor receives less
rain than the adjoining mountain areas. The figures for St. Helena,
Conn Dam, the Oakville stations, and Angwin are for periods that
are too short to be truly representative, but they probably suggest
the order of magnitude of the average precipitation.

The only record for Sonoma Valley—and that for a broken period
between 1885 and 1907—is for a station at Sonoma. The rainfall in
those years, however, is consistently a few inches higher than at Napa
State Hospital for the same years.

Night and morning fog, blown in from San Pablo Bay, is common
at all seasons of the year, particularly in the southern parts of the
valleys. Because the fog acts as an insulator, it decre~ses the amount
of heat received from the sun in the summer, and decreases the
radiation of heat from the earth in the winter. Therefore, the
temperature of Napa and Sonoma Valleys is moderste compared to
that of the Great Central Valley of California. Tle mean annual
temperature is about 60°F. During the winter, temperatures below
freezing are infrequent and usually occur only during clear nights.
The temperature range is greater at the northern enc's of the valleys
than at the southern ends. However, the extreme pcssible range be-
tween winter and summer temperatures is large. Although not in
the same year, the recorded maximum and minimum temperatures
are 110° and 17°F at Napa and 115° and 10°F at St. Helena.

CULTURE

In Napa County about 2,000 farms contain 375,007 acres of land.
Of this acreage, about 67,000 acres is cropland and 41,000 acres
woodland. The remainder of the land, or about 267,000 acres, is
largely mountainous, having pronounced relief and a dense growth
of chaparral. It is suitable for nothing but grazing, and a given
area can be grazed for only a short time each year. Corresponding
figures are not available for Sonoma County, but the land is similar
and the proportions about the same.

Nearly all the cultivated parts of both Napa and Conoma Valleys
are on the alluvial plains and bordering terraces and foothills. The
alluvial plains are ideally suited to dry farming of grapes and
prunes and to irrigation of permanent pasture. Some land on the
alluvial plains and some on the gentler slopes of the mountainous
areas is devoted to dry farming of hay and grain. Cattle, hogs,
sheep, and poultry also are raised throughout the two areas. A great
many wineries, both large and small, many fine dairies, and nu-
merous small chicken and turkey ranches contribute to the economy
of the area.
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The principal towns are Napa, St. Helena, and Calistoga in Napa
Valley and Sonoma in Sonoma Valley. Napa is the county sat of
Napa County, and Sonoma was at one time the county seat of
Sonoma County (the present county seat is Santa Rosa, in Santa
Rosa Valley). All these towns are the centers of business and social
activity for their respective districts, and they are all surrounced by
areas of attractive suburban development. A number of small unin-
corporated towns are rather evenly distributed throughout both val-
leys, and a well-integrated system of paved roads connects the
ranches to main highways which lead directly to San Francisco.
Thus, transportation of goods and movement of people to and from
the metropolitan center are rapid. Even though the economy of the
valleys is predominantly agricultural, a cosmopolitan attitud> and
way of life exist throughout the area. In addition to the highways,
branch lines of the Southern Pacific and the Northwestern IPacific
Railroad serve the valleys.

Probably most of the water used in Napa and Sonoma Valleys is
for domestic and related consumption, and much of that is from
surface supplies. Because the rainfall is relatively high in winter
and because nights in summer are cool and moist, prunes and grapes
mature without irrigation. Accordingly, no vineyards are irrigated
and only about 1,500 acres of orchard and about 2,000 acres of
permanent pasture are irrigated, the water being obtained from wells.
A few fields of tomatoes and truck crops also are irrigated, the water
being obtained either from wells or the Napa River.

In Sonoma Valley, individual homes, ranches, business esteblish-
ments, and towns obtain water from wells. The supply is not
abundant, and in some parts of the valley it is inadequate. In Napa
Valley, the towns and ranches formerly obtained water from wells,
which was adequate for most domestic needs. However, the supply
from wells in many parts of the valley failed to keep pace with
expanding demands, and in 1948 Conn Dam was completed, im-
pounding Lake Hennessy, the present surface-water supply of Napa.
Subsequently, the municipal systems of the towns from St. Helena
sonth and many ranches have made connections to the pipeline from
Lake Hennessy.

Several other formerly large users of ground water in Napa Valley
are now using surface water instead. For example, the Napa State
Hospital formerly derived its entire supply of water, about 590,000
gpd (gallons per day), from deep wells drilled into the vclcanic
rocks in the vicinity of the hospital. Beginning in 1951 the hospital
obtained water from Lake Hennessy and now uses wells for a s~pple-
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mentary supply only. From another group of wells, known as the
Suscol wells, drilled during the period from 1919 to 1933, large
quantities of water were pumped at various times for the towns of
Crockett, Benicia, and Vallejo. Since 1950, however, pumping from
these wells has been greatly reduced.

In several growing residential areas near Napa Valley, particu-
larly Browns Valley, Congress Valley, and a subdivision called
Hilton Acres situated about a mile south of Napa, supplies of water
from wells are inadequate.

WELL-NUMBERING SYSTEM

The well-numbering system used by the Geological Srvey in Napa
and Sonoma Valleys shows the locations of wells and a few springs
according to the rectangular system for the subdivision of public
land. For example, in the number 6/4-6R2, which was assigned to
a well in Napa Valley, the part of the number preceding the solidus
indicates the township (T. 6 N.); the number between the solidus
and the hyphen indicates the range (R. 4 W.); the digits between
the hyphen and the letter indicate the section (sec. 6) ; and the letter
following the section number indicates the 40-acre subdivision of the
section, as shown in figure 1. Within each 40-acre tract the wells
are numbered serially, as indicated by the final digit of the number.

D|C|B|A
E|F|G|H
ML K|[J
N|IP| QR

FicURE 1.—Well-numbering
system.

Thus, well 6/4-6R2 is the second well to be listed in the SE}SE$ sec.
6. As all the area of the present investigation is north and west of
the Mount Diablo base line and meridian, the foregoing abbreviation
of the township and range is sufficient. For parts of the valleys that
have never been public land or where survey lines ar» irrecoverable,
the system of subdivision has been projected for ref>rence only.

Incomplete numbers, such as 5/4-35E or 7/5-19, indicate the ap-
proximate location of wells, springs, or sampling poirts that are not
shown on the base map.
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GEOLOGY
GEOLOGIC FORMATIONS AND THEIR WATER-BEARING PROPERTIES

For the present report, the geologic formations of Nava and
Sonoma Valleys are divided into four classes as follows:

1. Consolidated sedimentary and metamorphic rocks. Thes> rocks,
which range in age from Jurassic(?) to Pliocene, yield pra-tically
no water.

2. Petaluma and Merced formations. The Petaluma formation
(Pliocene) and the Merced formation (Pliocene and Pleistocene?)
do not crop out within Napa or Sonoma Valley, but possibly are
penetrated by some deep wells drilled in Sonoma Valley.

3. Sonoma volcanics of Pliocene age, some of which are non-water-
bearing and some of which yield large quantities of water.

4. Unconsolidated alluvial deposits mainly of Quaternary z.ge.

The deposits of classes 3 and 4 contain the most important sauifers
in the area.

Plate 2 shows the areal distribution of the rocks of these classes.
For the first two classes, separate formations are not distinguished
on the map, but for the third and fourth classes some differentiation
is made. Plate 2 shows the structure and relationships of theve units
to each other; plate 8 shows the detailed lithology of the water-bear-
ing formations as determined from drillers’ logs of water wells.
Table 2 shows the stratigraphic units in Napa and Sonoma Valleys
and their relationship to each other.

CONSOLIDATED SEDIMENTARY AND METAMORPHIC ROCKS

The consolidated sedimentary and metamorphic rocks in the Napa
and Sonoma Valleys include representatives and correlatives of the
Franciscan group of Jurassic age or older, the Knoxville formation
of Jurassic age, the Horsetown(?) and Chico formations of Creta-
ceous age, the Capay shale, Domengine sandstone, and Markley sand-
stone of Eocene age, the San Ramon sandstone of Oligocene age, and
the Monterey shale and San Pablo group of Miocene age. All these
formations and groups were originally recognized and defined by
others largely in other areas but were distinguished and correlated
in the Napa and Sonoma areas by Weaver (1949). Weaver con-
sidered the Knoxville and Horsetown(?) formations as a unit and
mapped the San Pablo group as undifferentiated except along the
west side of Carneros Creek where he mapped the Neroly sandstone
separately.

On plate 2, these formations and groups are shown as a single unit
(undifferentiated pre-Sonoma rocks). Their distribution is taken
largely from Weaver. Although they are generally non-water-bear-
ing, nearly all are penetrated by a few water wells.

532671 0—60——2
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The hard, dense sandstone, chert, and serpentine of tl» Franciscan
group are virtually non-water-bearing except for very small amounts
of water in fractures. The Knoxville, Horsetown(?), and Chico for-
mations are chiefly sandstone and shale and a few beds of con-
glomerate; where penetrated by wells, they yield little or no water,
or water of such high chloride concentration that it is unsuitable for
most uses. For example, well 5/4-29C2, drilled to a depth of 1,010
feet, was abandoned as a “dry hole.” Well 5/4-5Q1, drilled to a
depth of 140 feet, produced a sufficient quantity of water for do-
mestic supply, but the water was unusable. Two analy-es from that
well showed chloride concentrations of 2,800 and 3,200 ppm (parts
per million), respectively (table 15). The Capay shale is grayish-
brown sandy shale having water-bearing characteristics similar to
those of shales of the Knoxville formation. Well 5/4-17F1, drilled
to a depth of 160 feet in the Capay shale, obtained water having a
chloride concentration of 3,970 ppm. The Domengine and San
Ramon sandstones are penetrated by a few shallow wells that yield
enough water of good quality for minimum domestic supplies. (See
wells in sec. 19, T. 5 N., R. 4 W.) Deeper wells wcnuld probably
yield water of poor quality.

The Markley sandstone of Eocene age, sandstones and shales of
the Monterey shale, and sandstones of the San Pablo group of
Miocene age are not tapped by wells in most areas. However, except
for the Neroly sandstone in the San Pablo group, theve formations
are consolidated and would probably yield little or no water to wells.
Water found at depth would probably be of poor quality.

The Neroly sandstone is the only formation of the Sar Pablo group
that Weaver mapped separately in this area. Along the west side
of Carneros Creek the Neroly sandstone forms a steep cliff capped by
basalt of the Sonoma volcanics. Here the Neroly is at least 700 feet
thick and consists of white to bluish-gray coarse-grained sandstone
and subordinate amounts of tuff, shale, and pebbly layers (Weaver,
1949, p. 85). Brachiopod fossils are common in some keds that crop
out west of Carneros Creek in sec. 19, T. 5 N., R. 5 W. The entire
formation is friable and appears able to transmit water fairly readily.

Although water occurs in all the pore space in all the rocks below
the water table, the probability of obtaining water in the consolidated
marine formations in quantities large enough and of good enough
quality to be useful is extremely unlikely. Two wells, 5/4-19J2 and
5/4-80B2, penetrate the Neroly sandstone and obtain mnderate quan-
tities of water. But other wells near these, such as 5/4-19R1 and
5/4-29C2, drilled largely in shale or cemented sandstone yield vir-
tually no water. Well 5/4-30R1 drilled into the same sandstone as
well 5/4-30B2 yields water too saline for most uses.
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Wells drilled into the consolidated rocks in Browns Vallny and
Congress Valley yield little or no water. Ranches in these small
areas not supplied by springs or surface sources often haul water
for domestic and stock use. Elsewhere in Napa Valley few wells
are drilled in the older marine formations.

PETALUMA AND MERCED FORMATIONS

The Petaluma formation, named by Dickerson (1922, p. 540-542),
is a series of light-brown massive and bedded sandstone, pebby con-
glomerate, and interbedded greenish-gray clay shale of shallov-water
marine and continental origin. It crops out along the ncrtheast
side of Petaluma Valley. According to Weaver (1949, p. 97), the
Petaluma formation is older than the Sonoma volcanics and vas up-
lifted, folded, and beveled by erosion before the accumulation of
those rocks.

The Merced formation, as it occurs in Sonoma and Marin Coun-
ties (Weaver, 1949, p. 92), is composed of marine sandstores and
sandy shales generally less than 300 feet thick and probably the
equivalent of the lower Merced of Lawson’s type section (1897).

Neither the Petaluma nor the Merced formation crops out in the
Napa and Sonoma Valleys. However, well 4/5-14D2, drilled to a
depth of 1,620 feet, did not penetrate recognizable Sonoma volcanics
at the approximate depth of 900 feet as expected from a projection
of the exposed geologic structure. Instead, it penetrated cewented
gravel, sand, and clay (apparently nonvolcanic) to the full depth.
This deep-lying material either is of Pleistocene age and was ac-
cumulated and preserved in a down-faulted or down-warped block,
is older and represents a nonvolcanic correlative of the 'onoma
volcanics deposited south of their southernmost known extent, or
represents a formation older than the Sonoma volcanics, possibly
a continental or estuarine equivalent of the Petaluma formation.

An electric log of well 4/5-14D2 indicates that the material below
1,370 feet contains saline water, whereas the water in the formation
between 190 and 1,370 feet is relatively fresh. The evidence, though
not conclusive, supports the hypothesis that this nonvolcanic material
below 1,370 feet may be either the Merced or the Petaluma for-
mation.

SONOMA VOLCANICS
GENERAL FEATURES

Definition and age.—The name Sonoma tuff was first app'ied by
Osmont (1905) to a thick accumulation of andesitic and basal‘ic tuff
containing interbedded lava flows and beds of sand and of gravel.
In the area of Osmont’s work, between Santa Rosa Valley and Mount
St. Helena, these tuffs rest on a body of predominantly andesite flows—
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which he called the Mark West andesite—and underlie a generally
distinctive body of rhyolitic rocks called the St. Hel=na rhyolite
member. Dickerson (1922) applied the name Sonoma group to all
three. Weaver (1949, p. 122-123) considered that the Sonoma tuff
and Mark West andesite of Osmont (1905) are in effect local varia-
tions of the same unit, and placed them both under the in-lusive term,
Sonoma volcanics. Weaver implied that the St. Helena is a distinct
unit and attempted to map it separately; nevertheless, he included
it as a member in the Sonoma volcanics. Weaver's usag» is followed
here, though it is felt that the St. Helena perhaps should be regarded
as a separate formation; there is also some merit to Osmont’s separa-
tion of the voleanic rocks into a lower body primarily of flows and
an upper body mostly of tuffs.

As defined and as exposed in Napa and Sonoma Valleys, the
Sonoma volcanics constitute a thick and highly variable series of
continental voleanic rocks, including andeésite, basalt, and minor
rhyolite flows with interbedded coarse- to fine-grained pyroclastic
tuff and brececia, redeposited tuff and pumice, and diatomaceous mud,
silt, and sand; also, a prominent body of rhyolite flows end tuff with
some obsidian and perlitic glass.

As mapped in Napa and Sonoma Valleys the Sonoma volcanics
are divisible into three units—(1) an undifferentiated volcanic unit,
composed predominantly of massive flows of andesite ard basalt and
for the most part stratified but generally pyroclastic tuff, breccia, and
agglomerate containing interbedded flows of basalt and andesite;
(2) a diatomaceous member composed of stratified and largely re-
deposited volecanic sand and gravel, with pumice, at least one thick
body of diatomaceous mud and siltstone, and thin interbedded basalt
flows; and (3) an upper member, the St. Helena rhyolite, composed
of pumice, welded tuff, and flows of primarily rhyolitic composition.
The diatomaceous member is believed to be near the middle of the
formation, and the St. Helena rhyolite member is at the top. These
members are differentiated and mapped only in the Milliken-Tulucay
Creeks area and in another area farther north along the east side of
Napa Valley. If present elsewhere, they are not mapped separately
from the undifferentiated Sonoma voleanics.

From their stratigraphic relationships with other units, the
Sonoma voleanics in Napa and Sonoma Valleys are believed to have
been formed in the interval between late Miocene and early Pleisto-
cene times. They rest unconformably on the Neroly sandstone of
Miocene age, and the St. Helena rhyolite member urderlies with
some unconformity the Huichica formation of supposed Pleistocene
age. West of Sonoma Valley the Sonoma voleanics lie unconform-
ably on the Petaluma formation of Pliocene age (Weaver, 1949;
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Dickerson, 1922). In Santa Rosa Valley the volcanic rocls inter-
finger with beds of the Merced formation of Pliocene and Pleisto-
cene( ?) age. Axelrod (1950, p. 45) collected plant fossils from the
diatomaceous clays in the volcanic rocks at a locality east of Napa
and concluded that the floral assemblage is in keeping with an early
late Pliocene stage of plant evolution in west-central California.
What appears to be a similar floral assemblage was collected by the
present authors at the Basalt Co. quarry about 2 miles due east of
Napa, about 800 feet due north of North Avenue, and abcut 1,800
feet east of Second Avenue, which is about 2 miles soutl of the
locality described by Axelrod. These fossils were identified by Mr.
R. W. Brown, of the U.S. Geological Survey (written comrmunica-
tion, October 6, 1952) as Pliocene in age. Diatoms from the same
beds were referred to the late Pliocene by Mr. K. E. Lohman, of the
Survey (written communication, March 6, 1953).

Thus, stratigraphic position and contained fossils indic~te that
the Sonoma volcanics are later than early Pliocene in age, and prob-
ably entirely Pliocene, but that their deposition may have extended
into the early Pleistocene.

Distribution—The Sonoma volcanics underlie and form most of
the mountain areas bordering the Napa and Sonoma Valleys except
for small areas underlain by the older sedimentary and metamorphic
rocks (pl. 2). A thick extensive body of tuffs and flows forms the
Howell Mountains east of Napa and extends from Jamison Canyon
northward into the unmapped area north of Mount St. Helena. The
volcanic rocks crop out in a narrow, discontinuous strip along the
west side of the alluvial plain of Napa Valley, and on that side also
they extend northward to Mount St. Helena. They compose most
of the Mayacmas Mountains and flank the east and north sides of
Sonoma Valley. They occur along the west side of Sonoma Valley,
where they form the Sonoma Mountains. These bodies are parts of
a once-continuous mass that probably extended from San Pablo Bay
northward into southern Lake County, and from Green Valley in
Solano County westward to Santa Rosa Valley. The Sonoma vol-
canics are several thousand feet thick.

The rocks have been strongly folded and probably have been
broken by faults. Some faulting, and cross structure associated with
faulting, can be seen at a quarry in"the SW% sec. 5, T. 5 N, R. 4 W.,
and along the east side of Napa Valley in the NW} sec. 2, T. 5 N.,
R. 4 W. Also, the logs of wells 5/4-14L1, 5/4-14L2, 5/4-27A1, and
5/4-26E1 along the line of a projected fault indicate that the Sonoma
volcanics were penetrated at depths less than 200 feet below the land
surface, and the logs of wells 5/4-14P1, 5/4-27H1, and 5/4-27H2
farther west indicate that the Sonoma volcanics were penetrated at
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depths greater than 350 feet below the land surface. (See pl. 3.)
This evidence is not conclusive, but it does support the possibility of
considerable faulting along the east side of Napa Valley which may
constitute a barrier to ground-water movement. (See p. 43.) Ap-
parently, dropped blocks underlie the Napa and Sonoma Valleys and
constitute the basic framework of those valleys.

Origin—The materials composing the Sonoma volcanics were
erupted probably from several vents within the area, and intermit-
tently over a period perhaps more than 1 million years long. The
materials were extremely varied in chemical comporition and in
eruptive character, so that they formed a complex £ssemblage of
flows, dikes, plugs, mudflows, breccias, pumice beds, and intercalated
bodies of stratified material mostly volcanic in composition but sedi-
mentary in deposition. Except for dikes and plugs, the materials
were highly lenticular.

After an initial extrusion of flows which form the basal part of
the Sonoma volcanics, ash or pumice was ejected to fall as a uniform
blanket over relatively large areas, subsequently perhaps to be cov-
ered by younger lava flows, which in turn were coverec by tuffs and
flows. At other times and places, ash or pumice alorg with frag-
ments of rock fell on moderately steep slopes where the accumula-
tions were unstable, and, lubricated and made viscous by rains, they
moved down the slope as mudflows (part of unit 1, see p. 16).

The flows and tuffs extruded from localized fissures and vents must
have formed a rugged terrane of considerable relief and uninte-
grated drainage. As a result, lakes, swamps, and pleyas intermit-
tently came into existence, and then were filled with lacustrine or
swamp deposits (unit 2), or buried under flows, ash, or tuff (unit 1).

Some lakes and swamps on the volcanic terrane were closely asso-
ciated with siliceous pumice and tuff, and, as a result, the silica con-
tent of the water in the lakes and swamps was high. Consequently,
diatoms—microscopic plants having a siliceous shell—thrived in
great numbers (Taliaferro, 1933). In some lakes or swamps, where
little mud, silt, or sand was washed in, the siliceous shells of the
diatoms made up the greater part of the deposits. In others, water-
laid clay, sand, and gravel composed the bulk of the rmaterial (unit
2).

During periods of relative quiescence, drainage in the area was in-
tegrated in the normal processes of erosion. Low places were soon
filled with wash or “mudflow” from the high places, low divides
were eroded, and some of the lakes and swamps were drained. When
the periods of quiescence were relatively long, larger streams heading
outside the area of volcanic eruptions brought nonvolecanic debris
into the area.
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In the final stages of volcanic activity extrusions or ejections of
silicic material formed deposits of pumice, welded tuff, and flows of
primarily rhyolitic composition mapped as the St. Helena rhyolite
member (unit 3).

LITHOLOGY AND WATER-BEARING PROPERTIES

SONOMA VOLCANICS, UNDIFFERENTIATED

The Sonoma voleanics, undifferentiated, consist mainly of andesite
tuffs and interbedded flows of andesite and basalt. In some areas
flows predominate, as in the steep canyons at the head of Green Val-
ley just east of the southern part of Napa Valley. These flows make
a dense body of massive flows several hundred feet thick, which may
correspond with the Mark West andesite of Osmont (1905). They
are poorly water bearing but are generally outside the lowland areas
of Napa and Sonoma Valleys.

Elsewhere in the mapped area the undifferentiated voleanic rocks
comprise tuffs and interbedded flows. These flows are of mas-ive to
vesicular basalt, andesite, and some rhyolite. The flows form the
steep cliffs along parts of both sides of Napa and Sonoma Valleys,
which are separated by reaches of gentler slope underlain by tuff.
In general, the flows are discontinuous, and they range in thickmess
from a few feet to a few tens of feet. Although they contain water
in fractures and doubtless can transmit some water, the flows are
generally poor aquifers. As nearly as can be determined from the
drillers’ logs, wells that penetrate the volcanic rocks obtain water
chiefly from the tuffs.

The tuffs occur throughout the area and form a large part of the
Sonoma volcanics, undifferentiated. They also form part of the dis-
tinctive diatomaceous member in the Milliken-Tulucay Creeks area.
Except in the latter area, the tuffs are a heterogeneous assemblage
of different types of volcanic ejecta including fragmental pumice
and ash, mudflow agglomerate, welded tuff, scoria, and minor
amounts of water-laid volcanic material. The general character of
the formation is well indicated by the section along the highway
west of the central part of Wooden Valley described by V7eaver
(1949, p. 124).

The fragmental pumice is coarse, unsorted, slightly compact>d and
angular, with angular inclusions of hard volcanic rock, many 4 or
b feet across. These are fragments of the rock through which the
eruptive material passed. This type of deposit occurs near an ex-
plosive vent and is progressively thinner, finer grained, and more
uniform in grain size away from the vent, though it may contain
scattered larger fragments. Individual fragments of the pumice
contain many airholes caused by explosive action on liquid lava. An
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excellent exposure of the pumice with included fragments of lava is
at the Basalt Co. quarry in the NE{NE} sec. 25, T. 6 N.,, R. 4 W.

Water-well drillers usually log this material correctly as pumice,
ash, or tuff, but they may mistake large erratic boulders for lava
flows. Ocecasionally tuff is incorrectly logged as “tufa.”? Where
pumice or tuff is penetrated below the water table it yields moderate
to large quantities of water to wells, as much as several hundred
gallons per minute. Material penetrated by wells 6/4-25B1 and
6/4-25B2 (table 17, p. 197) is typical. Well 5/4-26B1 (table 17, p.
180) also penetrates, in part, material of this type.

Fragmental mudflow agglomerate is composed of subrounded frag-
ments of lava in a matrix of fine-grained white to grey ash. This
material represents eruptive volcanic debris composed of rock frag-
ments and ash which was deposited on a land surface of moderate to
steep relief and which has moved as a mudflow to a more stable posi-
tion. These deposits are poorly sorted and generally compact, and
accordingly do not yield water readily. Typical exposures of mud-
flow agglomerate occur in the SWiSW4 sec. 9, T. 5 N, R. 4 W,,
along the Sonoma Highway, and in the NE4 sec. 2, T. £ N, R. 4 W,
beneath the St. Helena rhyolite member. This material is not a true
water-laid sedimentary deposit, but water-well drillers frequently
describe it as “clay and boulders” or “clay and ash” because of the
included fragments of lava found in drilling. The log of well 5/4—
911 is typical of a well drilled in this type of materizl. The yield
of this well is less than 10 gpm, and other wells in deposits of this
type generally have similar yields.

Welded tuft is similar to fragmental agglomerate except that in-
clusions of lava are less numerous, and the whole mass is compacted
and welded into a hard rock by its own heat. An excellent exposure
of this type of material can be seen along the north side of the Mon-
ticello road in the SWiSW}% sec. 20, T. 6 N.,, R. 3 W. This material
is hard and compact, has little pore space, and is frequently confused
with lava in well logs. Like lava flows, welded tuff is virtually non-
water-bearing. Material of this type was probably penetrated by
well 6/4-23J1 between 333 and 437 feet.

Scoria is generally red and vesicular and looks like red pumice.
This material probably is extrusive, but at some places it forms the
filling of a volcanic fissure or vent. It occurs chiefly in small areas.
Scoria from an outcrop in the NW4NE} sec. 24, T. 6 N, R. 4 W,
has an index of refraction of 1.565, indicating a corposition ap-
proximating andesite. Although it is locally very porous, the scoria
generally is not a good aquifer because of its limited extent. Drillers

2Tufa is a porous rock formed as a deposit from springs. Tuff is a fragmental
volcanic rock composed of the finer grained varieties of explosively ejected particles.
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log this material as “red volcanic ash” or “red volcanics.” An ex-
cellent exposure of this red scoria can be seen in the face of the
Basalt Co. quarry in the NW}NE} sec. 24, T. 5 N., R. 5 W.

Well 5/4-13L1 penetrates a thick section of scoria and other ex-
trusive and intrusive volcanics. The material indicated in the log
(table 17) as “pink in color” is probably scoria.

Water occurs throughout the Sonoma volcanics within the zone of
saturation. The principal aquifers in the Sonoma volcanics are the
tuffs which include pumice beds, and, to a lesser degree, the sgglom-
erates. The flows of andesite and basalt are generally impermeable,
are not much fractured, and hence are poor water bearers. Small to
moderate yields and, locally, large yields can be obtained from wells
that penetrate a sufficient thickness of saturated tuff of the Sonoma
volcanics. Typical wells drilled in the Sonoma volcanics in Napa
Valley are 5/4-1F1, 6/3-19M1, 6/3-33J1, 6/4-4E1, 6/4-35F 1, and
9/7-26G1.

The deepest wells in Napa Valley are in the Sonoma volcanics in
the Suscol area; the deepest well 5/4-26B1, reported to be 1,440
feet deep. Nearly all the wells of large yield are more than 400 feet
deep. Yields are as much as 400 gpm and are roughly proportional
to the thickness of tuff penetrated beneath the water table. The
pumping rates that are known are given in table 13.

Along the margins of Sonoma Valley the outcrop area of the
Sonoma volcanics is generally unsuited to agriculture and only a
few wells are drilled there. The yield of wells in the outcrop area
of the Sonoma volcanics is generally low, but it may range from a
few gallons per minute to several hundred. For example, well 6/6-
33K1, 101 feet deep, was bailed at the rate of 800 gph (gallons per
hour) with a 70-foot drawduwn, but well 6/6-15J1, only 75 feet deep,
is reported to yield 350 gpm.

Many wells along the margins of the alluvial plain draw water in
part from the Sonoma volcanics and in part from the overlyirg allu-
vial deposits; it is not known, therefore, how much of the water
comes from the Sonoma volcanics. The yields of these wells range
from a few gallons to 150 or 200 gpm but average less than about 50
gpm.

The volcanic rocks extend over many square miles in the hills bor-
dering the Napa Valley and, considered as a whole, constitute a tre-
mendous ground-water reservoir. Actually, the water is larvely. in
distinct bodies, only partly interconnected through fractures in the
flows that separate the more permeable tuffs. Only a few wolls are
in the hilly areas, and few details are known about the ground water.
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DIATOMACEOUS MEMBER

The diatomaceous member consists mostly of voleanic material—
water-laid ash and pumice and variable amounts of grrvel, sand, and
clay—all more or less diatomaceous. At some places these deposits
are well sorted and evenly bedded; at other places thy are poorly
sorted, lenticular, and crossbedded. The beds are extramely variable
in thickness and lateral extent. The coarser grained deposits that
consist mostly of sand and gravelly pumice have r-latively little
diatomite. The finer grained, more evenly bedded deposits of clay,
silt, and sand have large proportions of diatomite. Some of the
highly diatomaceous parts are massive and distinctly light in weight.
They are generally nearly white to light cream in colc.

The diatomaceous member as thus defined is mappec separately on
plate 2 in two areas: one east of Napa in the drainage basins of Mil-
liken and Tulucay Creeks and the other along the erst side of the
northern part of Napa Valley.

In the Tulucay Creek drainage the diatomaceous member reaches
considerable thickness. In the steep hills in the southeastern part of
the area (secs. 4 and 5, T. 5 N., R. 3 W.), the beds contain appre-
ciable quantities of coarse pumice and are interbedded with basalt
flows. To the north and west the amount of pumice decreases, and
the beds of silt and clay of increasing diatomite content become
thicker and more numerous. In an area of several squere miles (secs.
30 and 31, T. 6 N, R. 3 W, and secs. 6 and 7, T. 5 N, R. 3 W.) the
material consists almost exclusively of diatomaceous silt and clay.

To the west, along Imola Avenue and Third Avenue (NE} sec. 13,
T. 5 N., R. 4 W) the deposits are mostly of silt and send, with little
clay and a few beds of fine-grained gravel. Some of these strata
are diatomaceous and massive, but others are distinctly bedded and
locally erossbedded.

The best exposure of the mainly diatomaceous depssits is in the
quarry of the Basalt Co. in the NE4SW% sec. 6, T. 5 N,, R. 3 W.,
where the deposits are as much as 150 feet thick. Fos~il plants were
collected by Ora P. Kunkel from diatomite beds in tlis quarry at a
place about 800 feet north of North Avenue and 1,800 feet east of
Second Avenue. The assemblage of species is similar to that col-
lected by Axelrod (1950) at a small quarry in sec. 30, T.6 N., R. 3 W.
Axelrod assigned an early late Pliocene age to the fossils that he
collected.

Rocks from the southerly locality also contained diatoms identified
by K. E. Lohman, of the U.S. Geological Survey (written communi-
cation, 1952), as follows:
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Diatoms

[R, rare; F, frequent; C. co:nmén; A, abundant]

Amphora ovalis Kitzing . - .. .. .. .. R
B e - o c e e mmmmemmm— e — e mmemmmmemmm——o- R
Caloneis silicula tumida Hustedt_ .. ... .. _____________ R
Cocconets grove: Sehmidt. . .. ..o ___ F
placentula lineata (Ehrenberg) Cleve. ... . ______..____ F
B e o o e e e e e e e cmm—————— R
Cymbella affinis Kitzing. . . . ___ F
mezicana (Ehrenberg) Cleve_ _ . .. _______________._ ... F
tumida (Brebisson) Van Heurek . ________ .. __________ R
ventricosa Kitzing. - . ... F
Diatoma vulgare ehrenbergii (Kutzing) Grunow. . _______.____ F
Diploneis ovalis (Hilse) Cleve. . . _ . oo ____.__. R
Epithemia sorex Kitzing_ .- ... ... _...__ R
cf. E. turgida (Ehrenberg) Kiitzing ... . ______.____ F
Eunotia pectinalis (Kltzing) . - ... ___________ R
Fragilaria sp._ - - - oo eeeeo . F
Gomphoneis herculanea robusta Grunow _ . _ .- ______________ F
Gomphonema Sp- - _ - ... R
Gyrosigma distortum parkeri Harrisson. . ____________________ F
Melosira italica (Ehrenberg) Kiitzing____ . _____________ R
italica subarctica O. Muller.___________________________ R
Navicula cf. N. gastrum Ehrenberg_____________________.____ F
pupula Kitzing - ___ R
captitata Hustedt .. - - _ . __ . __ .. R
radiosa Kiitzing. __________________________________._ F
scutelloides mocarensis Grunow._ . . _ _______.____________ R
tuscula (Ehrenberg) Grunow_ _ . _ . ... .. o_oo_._. R
Nitzehia Sp - - o e R
Pinnularia cf. P. viridis (Nitzsch) Ehrenberg. . .. ... ________ R
Rhoicosphenia curvata (Kiitzing) Grunow_ _ _ . ... ________ F
Rhopalodia cf. R. gibba (Ehrenberg) O. Muller__.____________ R
gibberula (Ehrenberg) O. Muller_______________________ R
Stauroneis Sp_____ o eeeio__ R
Stephanodiscus astraca minutula (Kittzing) Grunow___________ A
cf. 8. carconensis Grunow___ .. ________________________ C
minor Grunow._ - _ - e C
Surirella robusta Ehrenberg._ . ____ . ___________.___._._... R
Tabellaria sp__ - e R
Tetracyclus cf. T. pagesi Heribaud . _ _______________________ R

Lohman reports that this assemblage of fresh-water diatom< sug-
gests deposition in a shallow lake of moderate temperature. Of these
species, 51 percent occur in the basal beds of the Tulare forration
in the Kettleman Hills, Calif. (Lohman, 1938). The lower part of
the Tulare formation is late Pliocene in age, and it seems probable
that a similar age is represented by the diatom assemblage from
Napa County. Comparisons with other Pliocene diatom floras
strengthen this assignment.
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Within the area east of Napa that is underlain by the diatoma-
ceous beds, many water wells penetrate material loggec by the drill-
ers as “tule mud.” No outcrops of this “tule mud” ar> known, but,
as observed in cuttings and as described by the drillers. the material
is uncompacted and varies in composition from leaves and wood
fragments to black mud. The deposits generally have an odor of
“decay.” They are not a true peat, and the term “tule mud” is con-
sidered to be accurately descriptive. The material is considered to
represent conditions of deposition similar to those existing at present
near the shores of San Pablo Bay.

The water-bearing characteristics of the diatomaceous member vary
somewhat. Wells in the vicinity of Milliken and Tulucay Creeks
range in depth from 65 to 700 feet; most of them are more than 100
feet and less than 300 feet deep. In the southern part of the area,
where the deposits contain considerable pumice, the pamping yield
is roughly proportional to the thickness of coarse pumice or tuff
penetrated beneath the water table and reportedly is as much as 830
gpm. No dry holes have been reported, and a well drilled to several
hundred feet anywhere in this part of the area apparently will yield
sufficient water for domestic needs at least.

Wells elsewhere in these deposits have small to moderate yields.
The beds of diatomaceous clay and silt contain little water of good
quality, but generally they seem to overlie good water-yielding de-
posits in the adjoining tuffs of the Sonoma volcanics. The dia-
tomaceous beds themselves may act as a confining layer holding the
ground water in the underlying materials under artesian pressure.
As is discussed more fully under ground water, many wells in the
area flow either perennially or in winter when summer draft on the
aquifers has ceased.

ST. HELENA RHYOLITE MEMBER

The St. Helena rhyolite member, the upper member of the Sonoma
volcanics, is differentiated in the southern part of Napa Valley and
along the east side of Sonoma Valley. It is not differentiated in the
northern part of Napa Valley. As mapped in the present study the
distribution of the member is somewhat different from that of
Weaver, because certain rhyolites that are generally similar petro-
graphically to the St. Helena, but actually belong in the main body
of the Sonoma volcanics, were mapped as the St. Helena rhyolite by
Weaver.

The unit consists of banded rhyolite flows, hard welded tuffs, lo-
cally some pumiceous deposits, and a layer of perlit'~ obsidian or
similar glassy material almost invariably present at the base of the
member. The obsidian is 6 to 10 feet thick and is generally a highly
fractured perlitic glass but is locally porphyritic. It is generally
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black to dark brown, but it may also be white, gray, green, or red.
The relation of the tuffs of the Sonoma volcanics, the perlitic ob-
sidian, and the coarse-textured phase of the St. Helena rhyolite
member are well displayed along the private road across ths SE}
sec. 30, T. 6 N., R. 3 W. There the bulk of the member is a bluish-
gray porphyritic rock having well-defined banding and flow struc-
ture. In the vicinity of Milliken Creek the uppermost part of the
St. Helena rhyolite member is a coarse welded tuff.

The St. Helena rhyolite member commonly is several hundred feet
thick but locally is as thin as 10 feet. Existing bodies are evidently
remnants of a once-continuous and extensive mass. They occur now
chiefly in the higher parts of the hills and mountains bordering Napa
and Sonoma Valleys. The rhyolite extends beneath the valley floors
at only a few places.

In the outcrop the St. Helena is a compact material that would
not yield water readily. It is probably penetrated by water wells
at places, such as in the northern part of the Milliken-Tulucay Creeks
area, but it is not distinguished by drillers from the underlying tuffs
of the Sonoma volcanics.

UNCONSOLIDATED DEPOSITS OF LATE PLIOCENE(?) TO RECEYT AGE
GLEN ELLEN FORMATION

Definition and age—The Glen Ellen formation, named by Weaver
(1949, p. 98) from the town of Glen Ellen at the northern end of
Sonoma Valley, consists of alluvial clay, silt, sand, and gravel in
clearly stratified but generally lenticular beds. The Glen Ellen un-
conformably underlies the younger and older alluvium and terrace
deposits in Sonoma Valley, and is doubtless in contact with the
Huichica formation beneath the alluvial plain. It does not occur in
Napa Valley, but it underlies a considerable area in Kenwood Valley
and in the hills and mountains northeast of Santa Rosa Valley; it
has a highly varied lithology in those areas. It is described more
fully in a report on Santa Rosa and Kenwood Valleys by G. T.
Cardwell (1958).

The lower beds of the Glen Ellen formation appear to b» inter-
bedded with the uppermost flows of the Sonoma volcanics. The
formation also contains considerable andesitic debris derived from
the Sonoma volcanics, and accordingly is thought to range in age
from late Pliocene to early Pleistocene, though no fossils have been
found in it. Weaver evidently believed that the Glen Ellen forma-
tion rests unconformably on the volcanic rocks, and he considered it
to be of Pleistocene age. It is in large part equivalent to tI'> Hui-
chica formation of Pleistocene age. The Glen Ellen formation is
deformed, and dips as much as 50° in some places.
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Distribution—Within the area of Napa and Sonoma Valleys, the
Glen Ellen formation crops out only along the west s'de of Sonoma
Valley from sec. 3, T. 5 N., R. 6 W., northward into Kenwood Valley
beyond the mapped area. The formation occurs also at depth beneath
the alluvial plain of Sonoma Valley.

Mode of origin and lithology~—The Glen Ellen formation was
deposited by streams in a subsiding basin or basins within and near
the edge of the Sonoma volcanics terrane. It is composed mainly of
alluvial-fan material. The lower part of the formetion at places
contains strata of pumice and tuff, which indicates that deposition
began, at least locally, before the final eruption of the Sonoma vol-
canics. The formation consists generally of poorly scrted lenticular
beds of clay, silt, sand, and gravel. The material is mostly andesitic
in composition, and some gravel beds contain anderite cobbles as
large as 6 inches in diameter. In the outcrop area in Sonoma Valley
the formation consists mostly of fairly compact clay, silt, and sand
interbedded with lenses of pebbles. The formation i~ well exposed
for several miles south of Glen Ellen along the west side of Sonoma
Valley.

Where penetrated by wells, the Glen Ellen formation appears to
have much the same character as in exposures. The chief materials
are clay and boulders, and clay. (See logs of wells 6/6-16J2,
6/6-22R3, and 6/6-34C1, table 22.)

Water-bearing properties—The Glen Ellen formation does not
vield water freely to wells. Most of the material is fine grained and
the permeability is comparatively low. For example, well 6/6-27D1
drilled in the Glen Ellen formation to a depth of 7¢9 feet was re-
ported (log not available) to penetrate clay for almost the entire
depth and was abandoned because of an insufficiert quantity of
water. Some water can be obtained from lenses of gavel, but even
the gravel contains such a high percentage of silt and clay that the
quantity of water available is rarely sufficient for more than domestic

needs.
HUICHICA FORMATION

Definition and age—The Huichica formation, nared by Weaver
(1949, p. 98) from Huichica Creek at the head of Sar Pablo Ray in
the northern part of the Mare Island quadrangle, is composed of de-
formed continental beds consisting mostly of massive yellow silt
and some interbedded lenses of silt and gravel, and silt and boulders.
At the base are beds of redeposited volcanic material, silt, clay, and
lenses of coarse gravel and boulders. Weaver considere that residual
gravel deposits forming terraces at several altitudes in this region are
interbedded with and part of the Huichica formation, but the present
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writers believe that they are not. The total thickness of the Huichica
formation has not been determined, but it may be more than 907 feet.

The Huichica formation rests unconformably on the Sonoma vol-
canics and underlies the older and the younger alluvium in both
Napa and Sonoma Valleys. The Huichica formation is probably
in contact or interbedded with the Glen Ellen formation beneath the
alluvium of Sonoma Valley. On the basis of corresponding strati-
graphic position and similar lithology, it is considered equival-nt to
at least the upper part of the Glen Ellen. No fossils have been col-
lected from it. However, because the beds, at least locally, are
rather strongly deformed and because they rest unconformably on the
tilted Sonoma volcanics, they are presumed to be early Pleis*ocene
in age.

Distribution—The type locality and the largest outcrop area of
the Huichica formation is at the southern end of the Mayacmas
Mountains, north of the tidal marshlands of San Pablo Bay. From
there the deposits extend as a thin strip along the east side of
Sonoma Valley in sec. 9, 16, and 22, T. 5 N., R. 5 W. Simil~v de-
posits occur also in a small area east of Napa in the valleys of Sarco
and Milliken Creeks. These deposits were mapped as the Mont»zuma
formation by Weaver (1949) but are here considered part of the
Huichica formation because they are somewhat deformed and I'~ve a
stratigraphic position and lithology similar to those of the Huichica
in the type locality. Although difficult to identify in well logs, the
Huichica formation occurs also beneath the eastern part of the older
alluvial plain of Sonoma Valley and part of Napa Valley near Napa.

Mode of origin—On the basis of examination of outerop~. the
Huichica formation is thought to have been deposited as alluvial
fans by streams principally draining uplifted areas of the Sonoma
volcanics and flowing into basins which may have been clos~d, at
least at times. The relief at the time was moderate, and the streams
were probably about as short as present streams in the region, and
flowed at relatively gentle gradients. The lowermost beds contain
considerable tuffaceous material and are interbedded with thin lenses
of predominantly pumiceous material; these facts indicate thet the
early stages of deposition locally began before the last eruption of
the Sonoma volcanics. These deposits closely resemble the water-
laid deposits within the Sonoma volcanics. The upper part of the
Huichica formation was deposited as an alluvial fill in both Napa
and Sonoma Valleys.

As penetrated by wells in Sonoma Valley and possibly in p~rt of
Napa Valley, the formation contains a thick body of clay ard silt
which may represent lake, swamp, or lagoonal conditions of depo-
sition.

532671 0—60—3
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Lithology—The Huichica formation, like the Glen Ellen forma-
tion, is typically poorly sorted, lenticular, and somewlat crossbedded,
and is predominantly fine grained except at the very bottom. The
basal 200 or 300 feet of the Huichica formation in both Napa and
Sonoma Valleys consists largely of sandy silt, reworl-ed pumice and
tuff, and some primary tuff interbedded with lenses of coarse gravel
or cobbles derived mostly from the andesitic Sonoma volcanics. The
beds of coarse gravel are commonly crossbedded, but those of silt
and tuff are generally regular and even. The basal part of the
deposit is well exposed east of Napa along the south bank of Sarco
Creek at Vichy Avenue and along Atlas Peak Road in sec. 14, T. 6
N, R. 4 W,, and in Sonoma Valley along the Sonoma Highway in
secs. 22, 26, and 27, T. 5 N, R. 5 W.

The upper part of the Huichica formation, 500 feet or more in
thickness, consists of rather compact clay and yellow silt and a few
interbedded lenses of gravel, and some $and. This section is well
exposed along Huichica Creek and along Duhig Road in secs. 1 and
2, T.4 N.,,R. 5 W. The silt is uniformly yellow; the clay is mottled
yellow and blue. Discontinuous lenses of crossbedded gravel occur
throughout. In general, this part of the formation is massive, and
discernible bedding planes are rare.

Except along Huichica Creek, in road cuts, and in a few gullies,
most of the formation is covered with grass, and few exposures of
the underlying material crop out. Where gullied or exposed, the
upper part of the formation is very susceptible to lardslides. There-
fore, it is very difficult to determine the lithology and structure
throughout much of the formation. Logs (table 17) typical of wells
drilled into the upper part of the Huichica formation are those of
5/4-29N2, 5/4-29Q1, 5/4-29Q2, and 5/4-30P1.

Well 4/5-14D2 in Sonoma Valley, drilled to a dep*h of 1,620 feet,
probably penetrates the entire thickness of the Huichica formation.
(See log in table 22.) From 338 to 683 feet the material penetrated
in drilling was very similar to the material exposed along Huichica
Creek in the type area. From 683 to 1,370 feet the material pene-
trated was a nearly uniform clay or sandy silt, mostly blue in color.
Similar material is penetrated in many of the wells in Sonoma Val-
ley, as shown by the logs (table 22) of wells 5/5-8P1, 5/5-17N1, and
5/5-20R1. These blue clays and shales are evidently the buried con-
tinuation of the material which is exposed along the eastern margin
of the valley, and which apparently constitutes a fine-grained facies
of the formation.

Water-bearing properties—As indicated in the foregoing descrip-
tion, the Huichica formation is composed of reworked tuff, silt, clay,
and lenses of boulders or gravel. Of these, the silt end clay are too
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fine grained to yield water readily, and even the lenses of gravel
contain enough fine material to impede the flow of water. No wells
draw large quantities of water from this formation.

In Sonoma Valley and south of the Sonoma Highway be‘ween
Napa and Sonoma Valleys, wells drilled intq the upper part of the
Huichica formation have low yields, and some do not yield suficient
water for minimum domestic needs. These wells all penetrate a
thick section of clay or silt and a variable amount of clay and
gravel. Well 4/5-14D2, which draws water from material be‘ween
260 and 620 feet, probably is drilled in the lower part of the older
alluvium and the Huichica formation. The well was reported to
yield 395 gpm with a drawdown of 140 feet. This gives a specific
capacity of less than 3 gpm per foot, which is rather small.

Wells in the Sarco-Milliken Creeks area drilled only in the basal
part of the Huichica formation generally yield less than 20 gpm,
according to the reports of well drillers. The flowing well~ and
wells of large yield in the Sarco-Milliken Creeks area that st~vt in
the basal part of the Huichica formation are drilled through the
Huichica formation and obtain most of their water from the vwnder-
lying Sonoma volcanics. This is true also of the flowing wells along
the east side of Sonoma Valley.

East of Napa the Huichica formation crops out along both sides
of Milliken Creek, but nearly all the wells drilled in this area draw
water from the tuffs of the underlying Sonoma volcanics. Howvever,
wells 6/4-23F1 and 6/4-23Q1, which do draw water from the Hui-
chica formation, pump less than 20 gpm. Well 6/4-23F1 w~s re-
ported to have been pumped “dry” in October 1949.

West of Napa, south of the Sonoma Highway and east of the
Napa-Sonoma County line, in an area locally called the Cavneros
area, wells drilled into the Huichica formation generally yield 5
gpm or less. The yields of some wells in this area are inadequate
for minimum household needs, and some families must haul water
during the summer and fall for drinking and washing. For exemple,
static levels before pumping are in many places at or near the land
surface, but after only a few hundred gallons is pumped the water
level may be 70 or 80 feet below the land surface, and 24 hours may
be required for the water level to recover to 20 feet below the surface.

OLDER ALLUVIUM

Definition and age—The older alluvium of Napa and Sonoma Val-
leys is composed of lenticular deposits of unconsolidated and poorly
sorted clay, silt, sand, and gravel. Where the alluvium is exposed,
claypan or hardpan soil characteristically has developed on the sur-
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face. The beds are undeformed. As interpreted from drillers’ logs
the older alluvium reaches a thickness of at least 50C feet in Napa
Valley, but the maximum is not known. It thins to a featheredge at
the margins of the valley. The older alluvium generally overlies the
Glen Ellen and Huichica formations, and in a few areas it overlies
the Sonoma volcanics or older formations. It underlies the younger
alluvium of Recent age. The older alluvium include~ parts of the
Montezuma formation as mapped by Weaver (1949) and possibly
other deposits that may be the equivalent of the Mer+itt and Posey
formations of San Francisco Bay as described by Tras and Rolston
(1951).

Many of the water wells in Napa Valley start in the older alluvium
or penetrate older alluvium at shallow depths. However, most logs
of these wells are not sufficiently detailed to permit a precise dif-
ferentiation of the younger alluvium, older alluvium, and Huichica
formation. Nevertheless, these logs suggest that the older alluvium
generally consists of yellow clay and gravel, and the Huichica or
Glen Ellen formations are predominantly yellow and blue clay. It
is not always possible to identify the contact between the older
alluvium and the underlying formations.

Although the older alluvium is undeformed, it is s»parated from
the overlying Recent alluvium by an erosional unconformity, and,
therefore, is considered late Pleistocene in age.

Distribution—In Sonoma Valley the older alluvium lies at the
surface on most of the low alluvial plain, except along the flood
channel of Sonoma Creek. However, exposures are concealed in
most places by soil and grasses. The best exposures are in the chan-
nels of the tributary creeks along the east side of Sonoma Creek.
Because the older alluvium is free of flooding and is good land, the
town of Sonoma, most-of the surrounding suburbar development,
and the smaller ranches are built on this formation. In Napa Valley
the older alluvium occurs mainly in the area of the alluvial plain,
where it is largely covered by a thin veneer of younger alluvium.
At the southern end of the valley, in the vicinity of Napa, numerous
scattered and discontinuous bodies of older alluviur occur along
the margins of the valley or as windows within the area of younger
alluvium. The town of Yountville is built on a smal’ area of older
alluvium. Several other small hills of older alluvium occur in Napa
Valley between Yountville and Calistoga.

The older alluvium is well exposed in Napa Valley, the best ex-
posures being along the Napa River. Deposits of redcish clay, sand,
and gravel crop out in the river channel for several miles north of a
point about half a mile north of Trancas Road. A section of yellow
silt or clay is exposed in the Napa River channel between Trancas
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Road and Oak Knoll Avenue; and north of Oak Knoll Avenue a
sequence of alternating beds of yellow silt, sand, and gravel is ex-
posed. About half a mile north of Oak Knoll Avenue, the Napa
River has exposed yellow hard clay or silt. Similar depos'ts are
less well exposed in the bluff along the Silverado Trail east and
northeast of Napa and in road cuts along Hardman Avenue east of
the Silverado Trail between Milliken and Soda Creeks.

Mode of origin.—The older alluvium is composed of stream-chan-
nel and alluvial-fan material deposited in Napa and Sonoma Valleys
after the deposition of the Huichica and Glen Ellen formations and
after the Pleistocene deformation that folded these formations. Con-
siderable evidence indicates that along the California coast tho rela-
tive position of sea level fluctuated several times during tlo late
Pleistocene. Undoubtedly each of these fluctuations caused s read-
justment of drainage in Napa and Sonoma Valleys, which in turn
resulted in either an episode of downcutting or one of backfilling.
Therefore, the older alluvium probably includes deposits formed in
several cycles of erosion and deposition, though these deposits cannot
be differentiated in this area.

Lithology—In Napa and Sonoma Valleys the older alluvium
where exposed at the surface is predominantly reddish-brown cross-
bedded poorly sorted clay and silt, and some lenses of sand and of
gravel. The material is unconsolidated but somewhat compacted,
and some of the lenses of gravel are cemented. The sand and gravel
fragments are composed mainly of andesitic debris, but they include
a few pebbles of chert from the Franciscan group and other non-
volcanic rocks. Included also are a few seams of black sand com-
posed of andesitic debris but coated with a manganese stain. No
tuff is known to occur in the older alluvium. In Napa Valley a
piece of an incompletely carbonized redwood log was found in place.
Some of the lenses of sand and gravel and of clay and gravel are
as much as 10 feet thick and extend laterally for many tens of feet.
Also, according to well logs, thick beds of yellow or gray hard silt
and clay are common and form a large part of the older sluvial
deposits.

Logs of wells in Napa Valley that start in, and probably peretrate,
the older alluvium for most of their depth are 6/4-15Q3, 6/4-27C2,
6/4-27M1, 6/4-27N1, 6/4-28F1, 6/4-28K2, 6/4-28Q1, 6/4-30C1, and
6/4-84D2 (table 17). These logs show alternating beds of cly and
gravel. However, most of the material logged as gravel contains
some clay.

In Sonoma Valley the older alluvium underlies a larger ar~a, but
is thinner and not so well exposed in section as in Napa Valley.
Typical logs of water wells that start in the older alluvium of
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Sonoma Valley are 5/5-8P1, 5/5-9N2, 5/5-16E1, §/5-17B1, 5/5-
17C4, 5/5-17J1, 5/5-17N1, 5/5-17R2, 5/5-18K1, and 5/5-21R1.
Most of the wells pass through the older alluvium and enter the
clay of the Huichica or the Glen Ellen formation at relatively
shallow depth.

Water-bearing properties—Most of the wells in the older alluvium
are less than 200 feet deep and penetrate some lenses of gravel or
clay and gravel. The yield of these wells is proportional to the
quantity of gravel or clay and gravel penetrated beneath the water
table and ranges from almost nothing to more than 400 gpm. Much
of the material in the older alluvium is so fine grained that wells
producing more than 50 gpm are rare. Even the raterial logged
as gravel is rather poorly sorted, is generally mixed with variable
amounts of clay, and is sometimes slightly cemented and compacted,
so that it yields only moderate amounts of water. However, nearly
all wells drilled through more than 100 feet of older alluvium pene-
trates enough sand and gravel to yield sufficient water for domestic
needs. In parts of both Napa and Sonoma Valleys the older alluvium
is thin. Some wells that start in the older alluvium penetrate non-
water-bearing material beneath it and do not produce sufficient water
for even domestic needs. Nevertheless, the outcrom area of the
older alluvium is generally well suited for homesites and agri-
culture. Therefore, the number of wells in the olcer alluvium is
large, and it is one of the principal sources of water in both Napa
and Sonoma Valleys.

TERRACE DEPOSITS AND OLDER ALLUVIAL FANS

Terrace deposits include numerous isolated bodies of unconsoli-
dated clay, sand, gravel, and cobbles that cap hilltons and benches
or border the base of steep hills and mountain slones. All these
bodies are thin, of small extent, and locally conceal th~ older forma-
tions on which they lie unconformably. Some ar> remnants of
former river-channel or flood-plain deposits, some may be marine
terrace deposits, and some are older alluvial-fan ceposits. They
occur at several altitudes above present sea level and present stream
grades. They range in thickness from 0 to 10 or 15 feet, except for
the alluvial fans which may be considerably thicker. No fossils have
been found in these deposits, but their stratigraphic position indi-
cates an age from late Pleistocene to Recent. They may be equivalent
in part to the older alluvium.

These deposits are unconsolidated and in most places contain a
large proportion of sand and gravel. They are mainly non-water-
bearing, however, because generally they are thin and occur above
the water table. Where these deposits overlie the Huichica or the
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Glen Ellen formation, the coarse gravel of the terrace deposit easily
may be mistaken for gravel interbedded with the underlying forma-
tions, and a false impression of the water-bearing character .of the
underlying formations may be inferred. Because these deposits are
mainly non-water-bearing they have been mapped only where they
are relatively thick, or where they obscure the nature of the under-
lying formations.
YOUNGER ALLUVIUM

Definition and age.—The younger alluvium consists of interbedded
unconsolidated gravel, sand, silt, clay, and peat. It underlies the
flood plains and channels of the Napa River, Sonoma Creek, their
tributaries, low alluvial fans or plains graded to these streams. and
the tidal marshlands. It comprises channel, flood-plain, alluvial-fan,
and salt-marsh deposits.

These deposits overlie or overlap all other formations in Nap and
Sonoma Valleys. They were deposited by the streams much as we
see them today in valleys cut by streams graded to a lower po-ition
of sea level thought to correspond with a late Pleistocene glacial
stage (Upson, 1949; Louderback, 1951). Hence, the younger allu-
vium may be in part late Pleistocene, but for the most part it is con-
sidered to be Recent because deposition is continuing.

Distribution—The younger alluvium occurs along the channel of
Sonoma Creek as a long, narrow strip in most places less than s mile
wide. This strip comprises the channel and flood-plain depos‘ts of
Sonoma Creek and the low alluvial fans of the tributary creeks. No
large or extensive alluvial fans have developed or are being fcvmed
in Sonoma Valley at present. Similar channel and flood-plain de-
posits occur along the channel of the Napa River. However, many
of the tributary streams are forming alluvial fans of low slope. These
fans are well developed where Napa, Dry, and Sulphur Creeks and
other smaller creeks enter the floor of Napa Valley. They rest on
and partly conceal the older alluvium. Therefore, except for inliers
of older alluvium, the plain of Napa Valley is underlain by the
younger alluvium. Recent alluvial deposits occur also in the tidal
marshland bordering San Pablo Bay (pl. 2).

Mode of origin—The younger alluvial plain north of San Pablo
Bay is being extended by the accumulation of fine-grained debris
which is carried into the bay by the Napa River and Sonoma Creek.
The flood plains in Napa and Sonema Valleys also are accumulating
debris though not so noticeably. The channels of both the Napa
River and Sonoma Creek locally are cut into the underlying older
alluvium and on casual inspection these streams appear to be ac‘ively
downcutting their channels, but they may not be. Every winter and
spring large quantities of water discharge down these channel~ and
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in places overflow the banks, and every few years the volume of
water has been enough to flood large areas. During these floods
appreciable quantities of clay, silt, and gravel are deposited on the
alluvial plain. Consequently, these rivers are aggrading, even though
their channels may cut into underlying materials.

Alluvial fans of low slope are deposited by streams where they
emerge from confined channels of hard rock and enter the main part
of Napa and Sonoma Valleys. There the channels widen, the velocity
of the water decreases, and the streams deposit some of their load.
Over a period of time the channels fill up with debris, and eventually
the streams spill out of the old channels and form new channels
which also eventually fill up, and the process is repeated. Over a
short period of time some parts of the alluvial far receive little
debris, but over an extended period all parts of the fan receive some
debris. The process in Napa and Sonoma Valleys is not so readily
apparent as in arid regions.

In Sonoma Valley the Recent alluvial fans are small and are con-
fined to the lowest parts of the tributary stream courses adjacent to
the flood plain of Sonoma Creek. Most fans of streams tributary
to Napa Creek are small, but the extent of the alluvial fans of Napa,
Dry, and Sulphur Creeks and a few others is large.

North of Napa the channel of Napa River is confined to the east
side of the valley by the Recent alluvial fans of I'~y and Napa
Creeks. The present channel of Dry Creek is along the north edge
of its alluvial fan and the creek is currently extending its fan in that
direction.

Lithology.—The channel deposits of the Napa F‘ver, Sonoma
Creek, and their tributaries consist almost entirely of well-sorted
gravel and sand and some silt, tin cans, broken glass, and old auto-
mobile bodies. The flood-plain deposits consist predominantly of
silt and sand interbedded with the gravel of channel deposits of the
streams. These materials are well exposed along the banks of the
Napa River and Sonoma Creek.

The alluvial fans consist of poorly sorted coarse gravel, sand, silt,
and clay. This material is nowhere well exposed in sxction, and, as
described in drillers’ logs of water wells, it is indistinguishable from
the older alluvium. However, for most of the area the younger allu-
vium probably is less than 30 feet thick. The deposits of the tidal
sloughs and San Pablo Bay consist of fine sand, silt, and clay or mud,
interbedded with large amounts of organic material. This type of
material was penetrated in well 4/5-14D2 from the surface to 49
feet, and, though logs are not available, it also was revortedly pene-
trated in wells 3/4-3P2, 3/4-6J1, and 4/4-32R1 to depths of 100 to
120 feet.
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Water-bearing properties—Because the younger alluvium i< com-
posed of a large percentage of loose sand and gravel, it yields water
freely to wells wherever a sufficient thickness of material occurs be-
neath the water table. Most of the best irrigation wells, sch as
5/4-8H1, 5/6-13K1, and 6/4-17A1, obtain water from these deposits.
Throughout a large part of Napa and Sonoma Valleys, however, the
younger alluvium is only a thin veneer covering the older allwium.
In these areas, many wells penetrate the full thickness of the younger
alluvium and derive water also from one or another of the under-
lying formations.

GEOLOGIC HISTORY

In Napa and Sonoma Valleys the decipherable geologic history
begins in the Jurassic. The Jurassic to Miocene history of the Cali-
fornia Coast Ranges in Napa and Sonoma Valleys does not bear a
direct relation to the present ground-water bodies and the existing
hydrologic problems, and is therefore summarized only briefly. This
summary has been drawn from more complete accounts, prin-~ipally
by Reed (1933), Taliaferro (1943a, b), Weaver (1949), and Foward
(1951). The geologic history from the Pliocene to Recent is directly
related to the occurrence, source, and movement of most of the usable
ground water in Napa and Sonoma Valleys and is therefore covered
more fully.

In late Jurassic(?) time, detritus from a western source accumu-
lated in a shallow geosynclinal sea, which covered the area nov occu-
pied by Napa and Sonoma Valleys, to become the sedimentary and
metamorphic rocks of the Franciscan group, or the Franciscan-Knox-
ville group of Taliaferro. During and after the deposition of these
sediments they were extensively intruded and locally covered by
ultrabasic igneous rocks in the form of dikes, sills, and flovs now
wholly serpentinized. Throughout the Coast Ranges the Jurassie
eroded with uplift and local warping, but the geosyncline was not
destroyed.

During the Cretaceous period, fine-grained detritus accumul-ted in
the same depression. These sediments became the Shasta series and
Chico formation. Deposition was brought to a close near the end of
the period by folding and uplift accompanying a minor orogrny.

In early Tertiary time the sea again invaded the area of Napa and
Sonoma Valleys and mud, silt, and sand were deposited. During
this time there were several transgressions and regressions of the
sea, and some minor deformation, which separated the sedimerts into
distinct lithologic groups now recognized as the Capay, Dom-ngine,
Markley, San Ramon, Monterey, Briones, Cierbo, and Neroly forma-
tions (Weaver, 1949).
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The material that formed these early rocks was derived largely
from the Sierra Nevada to the east, and, as a result the mineral com-
position of the detritus at most places, is akin to the sierran rocks
rather than to those of the Coast Ranges. During riddle Miocene
time a weak orogenic movement began a period of uplift in the Coast
Ranges region; by the end of Miocene time a long, low coastal range
had risen west of Napa and Sonoma Valleys. This range greatly
modified the conditions of deposition in succeeding epochs.

The Miocene uplift probably extended into the early Pliocene and
brought about widespread uplift and withdrawal of the sea from
most of the region.

Early and middle Pliocene time was one of relative stability, but
it was brought to a close by the most important episole of mountain
building since the late Jurassic. Movements that accompanied this
episode, which ultimately formed the modern Coast Panges, reached
a climax in the late Pliocene or early Pleistocene (Taliaferro, 1951,
p- 146), and have continued intermittently to the present. Uplift
probably took place at slightly different times in different parts of
the region. Thus, even though erosion of the land surface at any
one place in the northern Coast Ranges began immediately after the
elevation, the resulting sediments deposited in different areas are
not necessarily fully contemporaneous. Also, the exact dating of
the disturbance is open to question because the dating by invertebrate
fossils is not in agreement with that by vertebrate finds (Taliaferro,
1951, p. 142).

In early Pliocene time, some mud and sand of the Petaluma for-
mation may have been deposited in the western part cf Sonoma Val-
ley. Although throughout most of the Pliocene the land in Napa
and Sonoma Valleys was above sea level, the prevail’ng crustal un-
rest was expressed by extensive volcanic activity, and large areas
were covered by many interbedded flows of basalt. andesite, and
rhyolite, and by blankets of pumice and ash. During periods of rela-
tive quiescence, gravel, sand, and clay were deposited on the volcanic
terrane. Also, in small areas, fresh- or brackish-weter lakes were
formed in which large numbers of diatoms grew, their skeletons
ultimately forming beds of diatomite or diatomaceous clay. All these
water-laid deposits were buried by pumice, ash, or fows. The last
extrusions were widespread tuffs and flows of rhyolitic composition.
These volcanic rocks and associated deposits comprise the undif-
ferentiated Sonoma voleanics, the diatomaceous memter, and the St.
Helena rhyolite member.

During the extrusion of the Sonoma voleanics a marine embay-
ment may have extended eastward south of the Sonoma Mountains
and possibly south of the Mayacmas Mountains.
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Late in the Pliocene, and continuing into the early Pleictocene,
the Coast Ranges region was uplifted, folded, and faulted. The
Sonoma voleanics, including the St. Helena rhyolite member, were
folded and faulted into synclinal and anticlinal structures. Napa
and Sonoma Valleys were broadly outlined by the formation of the
ancestral Howell, Mayacmas, and Sonoma Mountains, and coarse
sediments derived from the mountain areas began to accumulate in
the depressions.

This alluvial sand, gravel, and mud, whose deposition continued
into the early Pleistocene in the newly formed Napa and Sonoma
synclinal areas, became the Huichica and Glen Ellen formatiors. The
sediments first deposited were derived largely from the Sonora vol-
canics and hence are composed mainly of volcanic detritus. FP~rts of
these formations are undoubtedly contemporaneous. Some folding
continued during and after the deposition of these beds, as thoy are
noticeably tilted at most places.

This deposition was brought to a close in middle or late Plei-tocene
time by general uplift, and the region was subjected to erosion. Allu-
vial fans, terrace deposits, and cut terraces related to several cycles
of differential movement between the land and sea were formed.
These sediments are the undeformed deposits mapped as older allu-
vium and undifferentiated terrace deposits. Because both land and
sea level moved independently during the Pleistocene, it is impossi-
ble to determine the relationship of these deposits to each o‘her or-
to determine which of the deposits are related to a change in land
level and which are related to a change in sea level.

Late in the Pleistocene, during one of the periods when sea level
was several hundred feet lower than at present, streams cut valleys
thought to be graded to a main river flowing out through the Golden
Gate. A subsequent rise in sea level, thought by Louderback (1951,
p. 88) to have occurred during the third interglacial stage, formed
San Francisco Bay. Whether or not this dating is correct, th~ latest
activity in the region has been continued erosion in most of the land
area, and corresponding deposition of sediments in and immediately
bordering the bay.

GROUND WATER

Except for connate sea water and brackish water from Sar Pablo
Bay, the source of all ground water in Napa and Sonoma Valleys is
precipitation on the alluvial plains and on the adjacent hills and
mountains within the drainage area of each valley. Availalle evi-
dence indicates no movement of underground water between these
valleys or from valleys outside the drainage areas. Ground water
does not move as a stream, nor in defined underground channels, but
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percolates through the pore spaces in the water-bearirg formations
from areas of replenishment toward areas of discharge.

The pore spaces in the rock formations below the water table are
saturated with water. However, different formations ield water to
wells at different rates. The pertinent features of the several forma-
tions in Napa and Sonoma Valleys have been described above. These
features are related to the occurrence and availabili‘y of ground
water, which are discussed in sections below. The total quantity of
water available from a ground-water basin depends more on the
annual recharge and storage capacity than on the rate at which a
given well may produce water. These and other geneval principles
of ground water have been described by Meinzer (192¢+. b) and are
not discussed in detail in this report, but they form the basis for the
evaluation of the ground-water conditions of Napa and Sonoma

Valleys.
NAPA VALLEY

The characteristics of ground-water occurrence and availability in
Napa Valley are sufficiently different in the several formations that
it is desirable to consider the ground water as divided into several
bodies that are for the most part hydrologically distinct. The oc-
currence, source and movement, general quality, and temperature of
ground water are discussed under the following subdivisions: (a)
Water in the younger and older alluvium, (b) water in the Sonoma
volcanics, (¢) water in the Huichica formation, and (d) water in
consolidated marine formations.

WATER IN THE (YOUNGER AND OLDER ALLUVIUM

Occurrence—Ground water in the younger and older alluvium con-
stitutes a continuous body coextensive with these formations in Napa
Valley. This water body extends from San Pablo Bay, on the south,
northward to the edge of the alluvial plain north of Calistoga. Its
extent is indicated by the heavy solid contours on plate 4. Water of
this body occurs also in the minor arms of alluvium that extend up
the stream valleys tributary to Napa Valley, but thes~ do not con-
stitute a major part of the body. The terrace and older alluvial-fan
deposits are thin, are ordinarily above the water table, and are not
a source of water.

The bottom of the water body in most parts of the area is placed
at the base of the younger or older alluvium where it rests on the
Huichica formation, the Sonoma volcanics, or older formations. At
most places these underlying formations are substantially less per-
meable to the vertical movement of water than is the alluvium. How-
ever, at some places the younger or older alluvium rests on the tuffa-
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ceous beds of the Sonoma volcanics, which are relatively permeable.
At such places, the bottom of the water body is actually at the first
impermeable zone in the Sonoma volcanics. The same thing is true
where the younger or older alluvium rests on beds of the Huichica
formation that are more permeable than average.

Most of the water in this body is fresh. However, in the Suscol
area in secs. 26 and 27, T. 5 N., R. 4 W., and in the tidal rarshes
south of Suscol Creek the water is brackish except for a thin gurficial
lens of fresh water. Brackish water occurs in the tidal reach of the
Napa River, extending to Trancas Road a little north of Napa.
Brackish water from this source has apparently entered the shallow
water body locally along this reach. The quality of this water is
discussed more fully in the section on quality of water.

In the younger and older alluvium in Napa Valley the tempera-
ture of water from wells 100 to 150 feet deep is ordinarily 62° or
63°F. The temperature normally fluctuates very little during the
year, being greatest in shallow wells and least in deep wells. The
temperature of water in wells 100 to 150 feet deep is usually con-
stant and approximately equal to the mean annual temperature of
the region. In deeper wells the temperature of the water is normally
a little higher, and increases with depth. The average rate of in-
crease, known as the geothermal gradient, is about 1° to 2°F for each
100 feet of depth.

The water in the younger alluvium and in most of the older allu-
vium is unconfined. There are no continuous impermeab'e beds
within the older alluvium, but much of the lenticular older alluvial
material is sufficiently fine grained that water is semiconfined locally.

Semiconfinement of water in the older alluvium is indiceted by
the following evidence. First, some wells, such as 7/5-231D2 and
8/5-30P1 (table 14) flow part of the year. Second, some wells, such
as 6/4-21P2 and 8/5-31P1 (pl. 2), show a sudden drop in water level
when pumps in nearby wells of comparable depth are startrd, and
an equally sudden rise when the pumps are turned off. Such rapid
response is generally indicative of confinement. Third, the water
level in some wells, such as 6/4-834D2 (pl. 2), fluctuates in r~sponse
to barometric changes. Finally, well drillers report that in many
areas as a well is drilled the depth to water decreases with increased
well depth. Such a decrease may indicate confinement, though it
may also indicate upward movement of unconfined water, and as near
a stream receiving ground-water discharge.

The water level in wells in the younger or older alluvium in Napa
Valley generally ranges from land surface, or slightly above, to about
30 feet below (tables 13,14). On high ground and at a few particu-
lar places the depth to water is somewhat greater.
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Source and movement.—In Napa and Sonoma Val'»ys the direc-
tion of movement of the ground water is indicated by the several sets
of water-level contour lines shown on plate 4. Ground water moves
from areas of recharge, or of high head, toward areas of discharge,
or of lower head. The altitude of the water level in a well is com-
puted by subtracting the depth to water from the cltitude of the
land surface at the well. Except for a few altitudes determined by
spirit level, altitudes were interpolated from the contour lines on
topographic maps. South of latitude 38°30’ and east of longitude
122°15”, altitudes were interpolated from contours having a 5-foot
interval, except for a few wells on steep slopes whose altitudes were
interpolated from 20-foot contours. North of latitude 38°30", alti-
tudes were interpolated from 50-foot contours; and west of 122°15’,
altitudes were interpolated from 25-foot contours.

The water-level contour lines were based on measurements made at
different times over a total period of more than 1 year. During this
period little change occurred in regional water level, and, as indi-
cated in the explanation of plate 4, the water-level measurements
for any one of the several water bodies were taken within a period
of a few weeks. Therefore, even though not all parts of the water-
level contour map represent the same time, the map does indicate
the direction of movement, and hence gives information as to the
source and discharge of ground water in Napa and Sonoma Valleys.
Allowance was made for unusual levels in some wells resulting from
special circumstances, such as excessive summer irrigrtion.

The contour lines indicate that the movement of water in the
younger and older alluvium is generally from the side~ of the valley
toward the Napa River, and also southward down the length of the
valley. Therefore, except for some evapotranspiration, natural dis-
charge is into the Napa River. Ground-water discharge into the
Napa River is further indicated by the continued flow in the summer
when there is no inflow of surface water from tributary streams, and
even in reaches downstream from certain sumps in the river channel
from which all the surface flow is intercepted and pimped out for
irrigation.

Some of the ground water originates by seepage out of the tribu-
tary stream channels, and probably by infiltration of surface runoff
into the surficial material at the edges of the valley. Inasmuch as
this water body is generally unconfined, and no extensive imper-
meable beds occur between the water table and the land surface,
much of the water infiltrates from rain.

Where the older alluvium lies on more permeable parts of the
Sonoma volcanics, some water may move upward from the volcanic
rocks into the older alluvium. In secs. 26 and 35, T. 6 N., R. 4 W,
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water levels in wells in the younger and older alluvium are 10 or
15 feet lower than water levels in wells in the Sonoma volcanics.
Thus, the water in the volcanic rocks is under some artesian pressure.
Some upward movement of the deeper water may take place through
small openings in the confining beds.

The impoundment of water from Conn Creek in Lake Hernessey
has had some effect on the movement of ground water in Napa Val-
ley. Before the construction of Conn Dam many shallow wells along
the creek were reported to have large yields all year. For example,
well 7/5-10C1 was reported to yield between 750 and 1,500 gpm.
However, since the construction of Conn Dam the flow of Conn
Creek has been greatly reduced in the winter, and eliminated entirely
during the summer. Because of the resulting lowered grounc-water
levels, the shallow wells now have substantially lower yields.

The reduced streamflow and lowered water levels resulting from
the creation of Lake Hennessey may conserve water. Under normal
conditions water levels in Napa Valley were high, and the runoff
from winter rains flowed into the Napa River and its tributaries, or
into San Pablo Bay, and was lost. However, if water is held back
in Lake Hennessey, or in other reservoirs which might be constructed,
ground-water pumpage may dewater enough alluvium to create stor-
age space into which winter surface-water runoff may infiltrate.
Thus, water could be recovered that would normally discharge into
San Pablo Bay.

WATER IN THE SONOMA VOLCANICS

In Napa Valley, three distinct ground-water bodies are reccenized
in the Sonoma volcanics. One is in the area of Milliken and Tulucay
Creeks east of Napa, another is in the area south of Napa and north
of Suscol, and the third is in the vicinity of Calistoga. These bodies
are distinguished from the water in the younger and older alluvium
largely by the water levels in wells, as illustrated by the indep~ndent
sets of water-level contour lines on plate 4. Contour lines sre not
drawn for the water body in the vicinity of Calistoga.

MILLIKEN-TULUCAY CREEKS AREA

Occurrence.—East of Napa, in the depression erossed by Milliken
and Tulucay Creeks, many wells obtain water from the tuffs of the
Sonoma voleanies, which lie beneath the Huichica formation in the
northern part of the area and beneath the diatomite in the somthern
part. The dotted contour lines on plate 4 represent the piezcmetric
surface of this water. The water in these areas probably is in
hydraulic continuity, but information from wells in the intervening
area between Hagen Road and North Avenue is lacking.
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In the vicinity of Milliken Creek all the flowing wells and most
of the other wells deeper than 100 feet draw water from the coarse
volcanic deposits. That this water is in a continuous body is indi-
cated by the mutual interference of wells in the area. For example,
the water levels in all the wells shown in sec. 31, T. € N, R. 3 W,
decline when well 6/4-23J1 or 6/4-24M1 is being pumped, and re-
cover when these wells are turned off. The other flowing wells and
the deeper nonflowing wells in the intervening area also show a simi-
lar interference.

The temperature of the water in the wells more than 100 feet deep
is between 67° and 85°F. Even allowing for a small increase of
temperature with depth, these temperatures are above normal.

In the vicinity of Tulucay Creek also, water occurs mainly in
coarse ash and pumice, which generally is associated or interbedded
with diatomite. This water may be in hydraulic continuity with the
water in the tuffs in the northern part of the area, brt no interfer-
ence between wells in the northern and southern parts has been ob-
served.

The temperature of the water in wells more than 107 feet deep in
the southern part of the area is between 63° and 62°F, which is
lower than the temperature of the water in the northern part but
higher than it would be with an average geothermal gradient.

Nearly all the wells in this area tap confined water. The material
penetrated is not described clearly in the well logs, and it is difficult
to determine the confining beds. Many of the flowing wells are
drilled through diatomite. This material, where erposed at the
land surface, prevents the infiltration of rainwater. Therefore, it
is likely that the diatomite, where present, confines the water in the
coarse-grained underlying deposits.

The first flowing wells in the Milliken-Tulucay Creeks area were
drilled about 1910. The original head of these wells is unknown,
but it is reported that the head of water in well 6/3-31N1, the first
flowing well drilled, was sufficient to make water flow into a large
tank about 40 feet above the well. This well no longer flows. Well
6/4-25D1, drilled in 1917, was reported to have a large flow. On
March 23, 1950, the flow of this well was measured as 97 gpm. Well
6/3-30N1, drilled in 1910, had a measured flow on March 22, 1950,
of 60 gpm. The flows of other wells in this area wer> measured or
estimated at rates ranging from a few gallons a minute to as much
as 24 gpm. Ordinarily the wells cease to flow in sumrer.

Source and movement.—The dotted contour lines on plate 4 indi-
cate the direction of movement of ground water in the vicinity of
Milliken and Tulucay Creeks. Movement is generally westward from
the Howell Mountains toward Napa Valley. Because the water is
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confined, virtually no recharge occurs from precipitation within the
area; rather, the body is replenished by infiltration of rainfall and
seepage from Milliken and Tulucay Creeks and their tributaries
within the outcrop area of the tuffs and coarse pumice, generally
east of the area of the flowing wells.

The water in the vicinity of Milliken Creek moves westward
through the Sonoma volcanics, which underlie the alluvium and the
Huichica formation. A small amount of water may move upward
from the Sonoma volcanics into the overlying rocks. The ground
water in the vicinity of Tulucay Creek also moves westward toward
Napa Valley. The map shows a strong discontinuity between the
water in the Milliken-Tulucay Creek area and that within the valley
proper, especially in the vicinity of sec. 13, T. 5 N., R. 4 W. The
water levels in deep wells south of Napa, as indicated by heavy dashed
contour lines (pl. 4), are drawn down by pumping. The steep
differential of 110 feet in sec. 13 suggests the presence of a barrier to
ground-water movement. (See p. 18 and cross section, pl. 3.)

SUSCOL AREA

Occurrence—In the Suscol area, which is along the Naps River
south of Imola Avenue and north of Suscol Creek, the Napa Piver is
tidal and the water is brackish. During most of the year the water
in the river is too salty for domestic use or irrigation. In the vicinity
of Suscol, fresh water occurs in tuffaceous beds of the Sonora vol-
canics beneath the alluvial deposits. The attitude of the formations,
as shown in cross sections C-C” and E-E’ (pls. 2, 3) is synclinal.

The ground water in the Sonoma volcanics in the Suscol area is
considered a single body, but several partially separated water bodies
might be distinguished if enough accurate data were availablo.

The known depth to water in the Sonoma volcanics ranges from
about 20 to more than 100 feet below the land surface. The water
levels represent the deep water body. Shallow water commonly is
cased out of water wells because it is in hydraulic continuity with
the Napa River and, therefore, is generally salty.

The deep fresh water in the Suscol area apparently is separated
from the overlying shallow salty water by deposits of low
permeability. The separation and confinement of the deep water
body are indicated by the progressively higher heads observed as
the wells were drilled deeper. Also, wells 5/4-1412, 5/4-27A1,
5/4-27K1, and 5/4-27K2 initially flowed. During the winter of
1949-50 the water level in some of these wells was more than 50
feet below sea level, but water pumped from them was fresh except
in the wells where the casing apparently had rusted through, allow-
ing the shallow salty water to mix with the deep water.

532671 0—60—4
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The temperature of the water pumped from the deep wells in this
area is between 68° and 92°F. Even allowing for increased tempera-
tures with increased depth, these temperatures are higher than
would be expected from the average geothermal gradient.

Source and movement—As shown by the water-level contour map
(pl. 4), water moves into the Suscol area from all sides This move-
ment is due in part to heavy withdrawals from the water body in
this area. The source of the fresh water is infiltration of precipita-
tion on the exposed tuff and pumice beds that crop out in the hills
bordering the valley, and seepage from streams that flow over these
intake areas. In the Suscol area the head of the decper water is
drawn down so that some water may enter the Sonoma volcanics
from the overlying materials. However, these materizls are of low
permeability, and the quantity of water thus derived is probably
small. Whether salty water is present in the extension of the
voleanic rocks beneath San Pablo Bay and is being drawn toward

the wells is not known.
CALISTOGA AREA

Occurrence—Many wells in the vicinity of Calistoga obtain water
from the Sonoma volcanics. Few well logs are available, but the
available data indicate that wells do not penetrate large quantities of
tuff or coarse pumice. Most of the shallower wells tap water in
alluvium.

Water levels in the Sonoma volcanics in the Calistoga area range
from slightly above the land surface to about 25 feet below. That all
the flowing wells are deep and derive water from the volcanic rocks
suggests some difference in water level between deep and shallow
well in the alluvium. However, a comparison of water levels in
observation wells 9/7-25N1, which is 149 feet deep, and 9/7-25N2,
which is 26.5 feet deep (table 14), suggests that the difference in
water levels between shallow and deep wells is not large and may
be less than the accuracy of land-surface altitude as interpolated from
topographic maps having a 25—foot contour interval.

The water temperature in most wells in the Soncma voleanics
in this area is considerably above the average geother-nal gradient.
The mud bailed from well 9/7-26P1 during drilling was 140°F.
Wells 9/7-26J1, 9/7-26J2, and 9/7-26K1 periodically discharge hot
water and superheated steam in the manner of a gnyser. These
“geysers” in this area and in a similar area north of Healdsburg,
Calif., are described by Allen and Day (1927).

Source and movement.—The source of most of the water in the
Sonoma volcanics in the Calistoga area is infiltration of precipita-
tion and seepage from streams on the outcrop area hordering the
valley.
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Water-level data for wells in the Sonoma volcanics are insufficient
to indicate the direction of movement of water in these rocks in this
area. The movement, however, probably is toward the south under
about the same gradient as that of water in the alluvium.

WATER IN THE HUICHICA FORMATION

Water occurs in the Huichica formation in two areas: near Milli-
ken Creek east of Napa and in the Carneros area west of Naps. The
water in the Huichica formation itself is apparently unconfin~d, but
the fine silt and clay composing the formation locally confine water
in the underlying Sonoma volcanics.

The source of the water in the Huichica formation is precipitation
that falls on the outcrop area and infiltration from streams where
they cross the formation. However the permeability of the forma-
tion is low and movement of water through the formation is very
slow.

Water-level measurements are insufficient to enable drawing water-
level contour lines for the Huichica formation.

PUMPAGE

No records of ground-water pumpage in Napa Valley for the
period before 1920 are available but the quantity pumped was prob-
ably very small. Between 1920 and 1937 the so-called Susco' wells,
in the Suscol area south of Napa and north of Suscol, were inter-
mittently pnmped for extended periods at a combined rate some-
times exceeding 2.3 mgd (million gallons per day). In later years
irrigation became the predominant use of ground water and with-
drawals for that use increased greatly. Table 3 shows that the esti-
mated total ground-water pumpage for all uses in the valley in the
vear 1949-50 was about 5,500 acre-feet. The estimated pumpage for
major uses over several years is tabulated and the method of estima-
tion is described below.

TasLe 3.—FHstimate of total pumpage from wells in Napa Valley for the year

ended March 31, 1950
Total pumpage

Wells or use of wells (acre-feet)

Suscol wells, water exported _._______________________________________ 730
Irrigation wells; total number 64 ____________________________________ 2,900
Napa State Hospital wells _________________ . 500
Nonirrigation dairy wells, generally pump more than 5,000 gpd each;

total number 14 ___________ e 100
Flowing wells _________ 300
Industrial wells ________ e e 30
Domestic and stock wells, pumps of 3 hp or less, generally less than 1 ho;

total number about 2,000 __________________ ____ o ____ 1,000

Total (rounded) ... . _ e 5,500



46 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

Pumpage from a group of wells known as the Susenl wells is one
of the largest single elements of the total withdrawal. The water
is derived entirely from the Sonoma volcanics. Figures for the
pumpage for the years ending March 31, 1946-52, assambled by the
Geological Survey, were obtained from estimates made by Mr.
W. A. Forbes and from records of water metered and sold to the
Napa Housing Authority, the Basalt Co., and the California Pacific
Utilities Co. Table 4 shows this pumpage for the 7 years, April 1,
1945, to March 31, 1952. The figures are totaled by years ending
March 31, so as to keep them comparable to the figures based on
Pacific Gas & Electric Co. power records. The methoc of estimation
is described below.

TaBLE 4.—Pumpage from the Suscol wells, Napa Valley, for years ending March 31,

1946-62

Year Gallons Acre-feet Year Gal'ons Acre-feet
1945-46_____ 62, 300, 000 191 || 1949-50_____ 238, 000, 000 730
1946-47_ . ___ 70, 200, 000 215 || 1950-51____. 49, 700, 000 153
1947-48_____ 63, 200, 000 194 || 1951-52. . ... 53, 400, 000 164
1948-49__ . __ 191, 000, 000 586

The methods used for estimating the quantity of unmetered water
pumped from wells are indirect. All wells to be known of 5 horse-
power or more and a representative group of wells of less than 5
horsepower were examined. The owners for most wells did not
know the quantity of water pumped. However, nearl— all the wells
in Napa Valley are electrically operated. Thus, it is possible to
estimate the pumpage by calculating, for each electr'~ally operated
pump, the number of kilowatthours required to pump 1 acre-foot of
water, and dividing the average value, or energy factor, so obtained
into yearly totals of kilowatthours consumed. The Pacific Gas &
Electric Co. kindly furnished data on 41 pump-efficiency tests and
yearly totals of kilowatthours consumed in the valler by irrigation
pumps of 5 horsepower or more for the years ending March 31,
1946-50. The valley was divided into three subaress to allow for
differences in energy factors due to differences in pumping lift.
The average energy factors derived are 204 kilowatthours per acre-
foot for the southern half of Napa Valley, 201 for the northern half,
and 253 for the Milliken-Tulucay Creeks area.

The yearly quantity of water pumped, in acre-feet, was determined
by dividing the total yearly kilowatthours consumed in each of the
3 subareas by the appropriate energy factor and addir g the 8 quanti-
ties. Table 5 shows this pumpage for the years ending March 31,
1946-50. In Napa Valley little water is pumped for irrigation from
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December through May because of heavy winter and spring rains.
Therefore, most of the pumpage listed for a given water ye»r oc-
curred in the previous calendar year. The estimates of pumping
may involve some energy consumed for purposes other than irriga-
tion, but the amount is probably less than 5 percent of the total.
Pumpage for irrigation by pumps of less than 5 horsepower is small
and is included in the estimate for domestic use.

TaBLE 5.—Estimates of pumpage from wells in Napa Valley for irrigation for the
years ending March 81, 1946-50

Year Kilowatt- Acre-feet Year Kilowatt- Acre-feet
hours hours
1945-46..______ 299, 808 1,400 || 1948-49_____.___ 499, 500 2, 200
1946-47_ . ___._. 295, 400 1,400 || 1949-50.__.___. 623, 771 2, 900
1947-48_ ______. 377, 565 1, 800

Table 5 shows that the use of ground water for irrigation has more
than doubled since 1947. However, this increase may be a little
less than it appears. In tabulating the kilowatthours consumed in
the early years, 1946 and 1947, some energy consumption for irriga-
tion may have been omitted because some of the irrigation accounts
could not be identified owing to changes in meters or ownership.

Other estimates of annual pumpage shown in table 3 were derived
as follows: Pumpage from ground water for the Napa State Hos-
pital was estimated by Mr. Sibsee, Napa State Hospital engineer,
as about 500 acre-feet. Fourteen wells used largely for washing and
cleaning in dairies were assumed to pump at least 5,000 gpd each,
for a total estimated as 100 acre-feet. The discharge of all flowing
wells was measured or estimated by the Geological Survey and was
estimated as about 300 acre-feet. Pumpage for 2 tannerie~ was
estimated as 30 acre-feet. On the basis of the canvass of wells in
Napa Valley it was estimated that there were about 2,000 dowestic
and stock wells with pumps of 3 horsepower or less, most of which
are 1 horsepower or less. Total pumpage from these wells i~ esti-
mated as about 1,000 acre-feet.

FLUCTUATIONS OF WATER LEVELS

All known measurements of water levels in wells in Napa Valley
were collected by the Geological Survey. These include me-sure-
ments by well drillers, well owners, and pump men, by Clark (1919)
and Bryan (1932), and by other interested persons. Betweer Sep-
tember 1949 and March 1952 the Geological Survey made about
1,000 water-level measurements in about 550 wells, made periodic
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measurements in 44 wells, and operated continuous ater-level re-
corders on 4 wells.

These records show that water levels in wells in Napa Valley are
highest in the winter or spring, decline during the summer and fall,
and rise sharply during the next winter and spring rains. This
cycle is similar, but not identical, for all wells in Napa Valley. It
also varies slightly from year to year in the same well. In areas
where there is little pumping effect, the records show (wells 7/5-5H1
and 7/5-36N1) that the seasonal fluctuations may be less than 3 feet
a year; whereas in some wells affected by pumping (fig. 3) the
seasonal fluctuation may be as much as 40 feet in a year. This large
range doubtless partly results from the low specific yield and
permeability of many of the deposits, and does not meen that a large
volume of storage space is created each summer.

For any one well the low point of the seasonal cycle may be so
affected by pumping from nearby wells that little information of
value can be gained from a fall or low-water measurement. How-
ever, a measurement of the spring, or high-water, level may give a
true indication of long-term trends of the water body or of annual
changes in ground-water storage.

The records collected show that water levels in the younger and
older alluvium of Napa Valley have been virtually the same every
spring. The longest continuous record is for well 6/4-22P2, which
was measured by Mr. Pinkham, the former owner, at the end of
every month for 17 years, ending in September 1942. The hydro-
graph for this well (fig. 2) shows an annual fluctuation in the range
between 5 and 21 feet below the land surface, evidently related di-
rectly to the rainfall. Rainfall was below normal in the years
1933 and 1934, and in these years the water level showed only a
small spring rise. The year of least rainfall for the period of record
was 1939. In this year there was no spring rise of water level, but a
continuation of the previous year. KEarly in 1940, a year of more
than average rainfall, the water level rose to its highest recorded
level. The fluctuation of the water level in the period between No-
vember 1949 and March 1952 (table 14 and fig. 2) was within the
range of earlier fluctuations.

Comparison of 1949 water levels in 82 wells with earlier water
levels in the same wells or comparable wells indicate no significant
change since 1918. There may have been some lowering of the pump-
ing levels of wells of large production, but these wrter levels still
recover to their original positions each spring, as indicated by the
hydrographs of wells 7/5-16B1 and 8/6-10Q1 (fig. 3).
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In the Sonoma volcanics in the Milliken-Tulucay Creeks arca the
head of wells has declined since 1918. Few measurements of water
levels are available, but reports indicate that the net decline hsas be?en
generally less than 30 feet. Also there is an annual cycle, the decline
being greatest in the summer and fall when the pumping is greatest.
No wells in the area now flow all year, as some of them did in 1918;
but most of the wells that originally flowed still recover sufficiently
in the winter and spring to flow part of the year.

In the Suscol area, water levels in the Sonoma volcanice were
originally at, or slightly above, the land surface, but heavy pumping
between 1920 and 1937 caused a considerable decline. Bryan (1932)
reports the water level of well 5/4-23C2 on April 17, 1930, at 8.63
feet below the land surface or 3.63 feet below sea level, and on Sep-
tember 12, 1931, as 108.85 feet below sea level. The water-level con-
tour map (pl. 4) shows the extent of this “pumping hole” during
the winter of 1949-50. The water level in well 5/4-23C2 on Decem-
ber 16, 1949, was 59.65 feet below sea level. In April 1950 the draft
on the Suscol wells was greatly reduced (table 4), and by March
1952 the water level in well 5/4-23C2 had risen to 32.82 feet below
sea level, a rise of 26.83 feet. During this time the water levels in
other wells in the Sonoma volcanics in this area rose between 2 and
23 feet, according to their position in the pumping hole. The water
level in well 5/4-16K1, the well farthest from the center, ros> least
(table 13).

Records of water levels in the Sonoma volcanics in the Calistoga
area are few and show no appreciable long-term changes. There has
been a reported decline in the temperature of the water from “gey-
ser” wells, and some of the earliest “geyser” wells are reported to have
ceased erupting. However, this may be due to a cooling of tl » vol-
canic rocks by induced circulation of shallow water to greater depths
and may not be significant with respect to water levels.

Pumpage from the Huichica formation has been small and has not
affected natural water levels. However, the formation generally has
a low permeability, and any pumped well has a large drawdown and
slow recovery. For example, on January 26, 1950, the water level in
well 5/4-29N2 was 0.9 foot below the land surface, but the owner
reported that this well was unused because the drawdown was so
great and the recovery so slow that it could not supply demestic
needs. The water level in well 5/4-31N2, several hours after pump-
ing on March 27, 1952, was 59.50 feet below the land surface. After
20 hours of recovery the water level was 21.96 feet below the surface.

QUALITY OF WATER

During the fieldwork for this investigation, the Geological fturvey
collected samples of water for chemical analysis from more than 200
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EXPLANATION
O Uncontaminated water from younger and older alluvium

® Contaminated water from younger and older alluvium

A Surfoce water

H
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15A2
14 9/7-27F1

15 Napa River at Imola Ave.
16 Lake Hennessey
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FIGURE 4.—Water-analysis diagram of surface water and water from younger and
older alluvium in Napa Valley.

wells and surface sources. Of these, 18 were analyzed for 14 constit-
uents (table 15); the remainder were analyzed only for chloride
concentration, hardness, and specific electrical condu-~tance. This
last affords an approximate measure of the dissolved solids. Other
agencies, provided additional analyses of water from wells and sur-
face sources.

The results of the more complete analyses of 14 samples from the
younger and older alluvium, and 2 surface-water samples, are given
graphically in figure 4. Figure 5 similarly shows information on
12 samples of ground water from the Sonoma volcanics. These dia-
grams were prepared by the method described by Palmer (1911) and
Piper (1944). Most of this water is of satisfactory quality for most
uses. However, the water from several sources differs shmewhat, and
locally is of poor quality. Some of the differences, together with the
information on water of poor quality, are discussed in following sec-
tions and are taken up by sources.
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YOUNGER AND OLDER ALLUVIUM

Most of the water from the younger and older alluvium is appar-
ently of satisfactory quality—generally good for most uses. 1fost of
the samples analyzed are from the part of the valley north of Napa.
These show that the water is somewhat hard’and of the bicarhonate
type. It has small concentrations of sulfate, chloride, and dissolved
solids. Figure 4 shows these features. Older alluvium is ircluded
with the younger alluvium here because many wells in the Napa
Valley may pass through younger alluvium and enter the older allu-
vium at depth and obtain water from both. However, well~, such
as 5/4-29H1 on the west side of the valley and 5/4-14H2 on the east
side, that begin in older alluvium obtain no water from younger
alluvium. Here the water of the older alluvium alone apparently is
of good quality. At least it only has a small chloride concentration.

In one small area north of Napa, and in a somewhat larger area
including part of the city of Napa and a part of the younger slluvial
plain to the south, the ground water from these deposits, mostly the
younger alluvium, is of poor quality.

At a locality northeast of Oakville, wells 7/5-22G1 and 7/5-22G2
are reported by the owner to be drilled for their entire depth in allu-
vium. These wells are 56 and 40 feet deep, respectively, and are 40
feet apart. The analyses of water from these wells (table 15) show
chloride concentrations of 270 and 30 ppm and boron concentrations
of 14 and 15 ppm. Not only is the chloride content unusually large,
but the boron content also is so great that the water would be unfit
for irrigation of most crops. Two other wells in this same general
area, 7/5-9M1 and 7/5-26D1, have chloride concentrations of 57 and
40 ppm, respectively. These concentrations, though moderate, are
somewhat higher than usual for water from the younger alluvium.

Water from well 7/5-22P1 about 1 mile to the southwest, at Oak-
ville, had 8.5 ppm of boron, according to an analysis by the Univer-
sity of California in January 1942. This was an irrigation well,
reported to be 510 feet deep, but is now unused because of the boron.
No log is available for this well, and the source of the boron-hearing
water is not known. A reasonable explanation would be tl'at the
water comes from some depth, in the underlying volcanic roc's, and
that this deep water is moving upward into the alluvium in the area.

At several other localities farther north in Napa Valley water hav-
ing a relatively large chloride content occurs in the alluvium. In
the area just northwest of Calistoga, water from well 9/7-25771, 149
feet deep, had 190 ppm of chloride. Water from well 9/7-26P1, 17.5
feet deep, had 37 ppm of chloride in May 1951. According to Uni-
versity of California analyses in 1948 and 1949 (table 15), water
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from this well had 115 and 135 ppm of chloride, respectively. The
reason for the difference between 1951 and the earlie years is not
known. However, adjoining deeper wells (9/7-2R2 and 2R3) that
penetrate the Sonoma volcanics also had high chloride concentrations.
Well 26R3 is a flowing well, and the discharge may heve leaked into
the shallow aquifer at times so as to increase the clloride content
of the water.

In the tidal marsh area south of Napa and in the alluvial plain
along the Napa River in and south of Napa—both aveas underlain
mostly by younger alluvium—the chloride content of the water is
relatively high under what apparently are two sets of conditions.

First, analyses of water from 11 wells that penetrate the younger
alluvium in T. 4 N, R. 4 W., and T. 5 N., R. 4 W.. have chloride
concentrations ranging from 28 to 166 ppm. Plottirg this concen-
tration against depth indicates a rough correlation. For example,
well 5/4-2M1, yielding water having 28 ppm of chloride, is 25 feet
deep, and well 4/4-16E1, having 145 ppm, is 306 feot deep. Well
4/4-9C2, whose water has 166 ppm of chloride, is deeper than 200
feet by an unknown amount. Water in 2 wells, 5/4-15C1 and 15C2,
reportedly taken from depths of about 80 and 66 feet, has 174 and
158 ppm of chloride, respectively. These 2 wells, however, were
originally somewhat deeper, and reportedly yieldecd saltier water
from the greater depths. An explanation for this fact is offered
below.

One possible reason for the apparent general increase in chloride
concentration down to depths of at least 306 feet is that the younger
alluvium in this area was deposited in brackish water of San Pablo
Bay, which originally may have extended north to, and perhaps
beyond, Napa, and the salty water is at least partly connate. As the
deposits were built up above bay level, continuing and subsequent
infiltration of rainfall caused the uppermost layers to become satu-
rated with comparatively fresh water. This is particularly true in
the northern part of the reach where the Napa River is now en-
trenched as much as 10 or 20 feet into the alluvium. In that way a
transition zone would be formed from fresh water at the top to
saltier water below.

One exception seems to exist. Well 4/4-TA1 is reported to be 54
feet deep, and the water had a chloride concentration in March 1951
0f 2,020 ppm (see table 16, p. 158).

The second set of conditions is that involving wells of noticeably
high chloride concentration in Napa and along the Napa River. The
wells, chloride concentrations, and depths are listed b>low.
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Well Chloride | Depth Remarks
(ppm) (feet)

5/4-16B2___ . _________.___ 2, 440 125

15B3_ .. 1,700 50

18C1 .. 2, 840 100 | When drilled.

16 K1 oLl 3, 680 1, 168 .

27Q1 L 2, 620 600 | Salt reported to be witkin top

115 ft. Drilled in 1920.

Four of these wells are in sec. 15, T. 5 N., R. 4 W., near the south
edge of the Napa city limits. Three of them are 125 feet deop or
less, and one is 1,168 feet deep. Well 5/427Q1 also is deep. How-
ever, it is reported that, when the well was drilled in 1920, the water
in the top 115 feet of deposits was salty. Thus, it is possible that
the casing is rusted through and the salty water is now coming from
shallow depth. It seems possible that the salty water in well 5/4-
15K1 also may be coming similarly from shallow depth through
faulty casing. Well 27Q1 is just adjacent to the brackish rerch of
Napa River, and well 15K1 is not far away. That salty water may
come from the nearby Napa River under present conditions is ex-
emplified by well 5/4-22B1. This well, 13 feet deep, is about 125
feet from the river. The well draws on the ground-water bodw, but
when the pumping level is lowered sufficiently, water is also drawn
into the well from the Napa River. Therefore, in the spring of the
year when the fresh ground-water head is high, and the water in
the Napa River has little chloride, this well is used for irrigation.
Later in the year the fresh water is depleted by pumping, and, as
the flow of the Napa River decreases, brackish water backs ur from
San Pablo Bay. Consequently, by midsummer the water in this well
becomes too brackish for irrigation.

The other wells may be drawing salty connate water thst was
trapped in the sediments, as postulated for the area farther south,
but simply has been diluted less by subsequent rainfall. However,
the analyses for wells 5/4-15B3 and 15K1, when plotted on the tri-
linear graph of figure 4, do not appear near the right-hand corner
of the central diamond, which is where the analyses for sea water
would plot. Therefore, the contaminant probably is not sea water,
or at least not unmodified sea water. Five abandoned wells at 5/4—
10P1-5, which were respectively 147, 198, 193, 300, and 293 feet deep,
and were drilled sometime before 1918, are known to have produced
as much as 1,000 gpm of fresh water. This was the original supply
for the city of Napa: Between 1918 and 1930 these wells were aban-
doned and destroyed because the water became too salty to use. This
salty water was drawn in either from the Napa River or from deeper
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zones of salty water, and evidently created a zone of contamination
in the deposits.

In 1949, well 5/4-15C2 was drilled to a depth of 8614 feet, and in
1950 well 5/4-15C1 was drilled to 100 feet. Salty water was found in
both wells. When the lower parts of the holes were sealed off to
present depths of 66 and 80 feet, respectively, the wells yielded water
of usable quality, but apparently still of considerable chloride con-
tent. (See analysis in table 15.) Wells 5/4-10P1-5 just to the north
had not been pumped for more than 20 years; therefore, the com-
parative freshness of the water (174 and 158 ppm of chloride) may
result from flushing and dilution by rainfall infiltrat*on since 1930.
On the other hand, the area on the trilinear graph in which the
analyses for wells 5/4-15B3, and 15C2, and 15K1 plot is about the
same as that in which the analyses for well 5/3-6J1 plot on figure 5.
This well seems to obtain water from diatomaceous “tule mud” in
the Sonoma volcanics, which may be old connate water. Thus, the
contaminated water in sec. 15, T. 5 N., R. 4 W., pumped by wells
15C1 and 15C2, may be connate water from the Sonoma volcanics
brought up from below and not from the Napa River or from the
alluvial deposits.

To summarize what seems to be the quality of water in the younger
alluvium, good water can be obtained in most parts of the area, par-
ticularly in the part of the valley north of Napa. However, even
in that area there are local areas of chloride-bearing water (perhaps
with boron) that probably originates from beneath the Sonoma vol-
canics and rises along faults or joints. Not enough information is
available to provide any systematic explanation for the occurrences.

In and south of the city of Napa, water of moderate chloride con-
centration occurs down to depths of at least 300 feet. There is some
suggestion that the water of least chloride content is shallowest;
however, wells situated close to tidal sloughs may yield water con-
taining as much as 2,000 to 3,000 ppm of chloride if they are pumped
heavily, particularly at times of low fresh-water flow in the Napa
River.

Finally, in an area in secs. 10 and 15, T. 5 N, R. 4 W., in Napa,
a zone between about 80 and 300 feet has been contaminated by water
having a chloride concentration between 1,000 and 3,000 ppm; this
water may have originated as connate water in the Sonoma vol-
canics. Here, water of usable quality apparently occurs above a
depth of about 65 feet. Probably heavy withdrawal in this area
would produce water higher in chloride, however.

SONOMA VOLCANICS

Ground water in the Sonoma voleanics is of good quality at most
places. Complete chemical analyses (table 15) of uncontaminated
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FIGURE 5.—Water-analysis diagram of water from the Sonoma voleanics in Napa Valley.

waters indicate that they are relatively low in sulfate (SO.), cal-
cium (Ca), and magnesium (Mg) and are satisfactory for mcst uses.
Analyses for wells 5/3-5P1, 5/4-23C2, 6/4-25R1, and 9/7-26P1,
plotted on figure 5, are typical. The partial analyses given in table
16 for water from the Sonoma volcanics indicate that the normal
chloride concentration is not more than about 40 ppm. In general,
dissolved solids and the percent sodium (Scofield, 1933) are higher
in this water than in that from the younger and older alluvium.
Nevertheless, it is satisfactory for irrigation and domestic use.

In three areas, water from the Sonoma volcanics is contaminated,
or of poor quality for one reason or another. These areas are (a)
in the drainage basin of Tulucay Creek east of Napa, (b) in the
vicinity of Suscol south of Napa, and (c¢) in the northern part of
Napa Valley near Calistoga.

Twlucay Creek—In secs. 5 and 6, T. 5 N., R. 3 W, and in sec. 13,
T. 5 N., R. 4 W., several wells have produced water of poor quality.
Wells 5/3-5M2, 5N2, 5N3, 6M2, 6N1, and 6N2 produce water re-
ported to have a high iron content or a strong “sulfur” odor or
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taste, or both iron and “sulfur.” These wells range from 65 to 205
feet in depth, and, according to drillers’ logs, they obtain water from
beneath diatomaceous beds of the Sonoma volcanics. Water from
wells 5/3-6N2 and 6P1 had 18 and 8 ppm of boror, respectively;
water from wells 5/3-6H1, 6J1, and 5/4-13G2 had 301, 25, and 140
ppm of chloride, when analyzed after 1948.

The details of well construction, material penetrated, and condi-
tions under which samples were taken are not sufficiently well known
to permit a sure identification of the source of the poor-quality water
or even to be certain of the number of kinds of water involved. Based
on the water-analysis diagram (fig. 5), the water from wells 5/3-6N2
and 6P1 appear to be of the same kind. Most of the others may be
the same. But the analysis of water from well 5/3-€.J1 plots in an
entirely different area. Also, although the water is of poor quality
because of high sulfate, its chloride content is low.

The owner of well 5/3-6H1 reports that the quality of the water
was satisfactory after the well was deepened from 150 to 280 feet
and the upper 150 feet of material was sealed off. The chloride
concentration changed from 301 to 25 ppm. No log of this well is
available, but it starts in diatomite. The log of well 5/3-6J1 (table
17), a short distance to the southeast, shows that in the top 85 feet
this well penetrated soil, diatomite, and “tule mud.” The material
from 85 to 150 feet is undescribed but probably is tufl. Water from
well 5/8-6J1 has a large sulfate content and appreciable chloride;
at times, both waters have a low pH. Thus, it is sugzested that the
water of poor quality occurs in the diatomite and “tule mud,” and
that the quality is related to conditions under which the material
was laid down and to later chemical interactions.

Note that water from wells 5/3-6N1 and 6N2, which are drilled
into and below diatomite, has an appreciable chloride content, as
does that from wells 5/3-7TL1 and 7M1, also in the diatomite area.

Many property owners report that water from wells along Milli-
ken and Tulucay Creeks has a large iron content which causes ex-
cessive discoloration of plumbing fixtures and laundry. The “tule
mud,” reported in some areas, seems to impart an odor and taste of
decaying vegetation to the water.

Suscol area.—In this area, most of the deep wells thet pass through
the alluvium and obtain water in the Sonoma volcanic~ produce good
water. For example, water from well 5/4-26B1, 1,440 feet deep, had
32 and 19 ppm of chloride on different dates. Wells 5/4-26E1 and
27A1, 806 and 795 feet deep, respectively, also produce good water.
The casings of these wells are set in cement or concrste to a depth
of more than 300 feet, and the wells draw water only from the
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Sonoma volcanics. Well 5/4-27H2, 860 feet deep, produced water
having reportedly (table 16) 88 ppm of chloride in July 1949 and
26 ppm in January 1950. This well is adjacent to the Napa River.
The variation in chloride content may indicate that salty water from
either the river or the alluvial deposits occasionally leaks into the
well through breaks in the casing. Water from well 5/4-15K1, 1,168
feet deep, had 3,650 ppm of chloride in September 1946 and 3,680
ppm in February 1951 (table 15). These high concentrations may
result from the introduction of salty water from the shallow de-
posits in the alluvium, or possibly from salty water that has I~aked
into the volcanic rocks through other wells whose casings are not
tight where they pass through shallow deposits.

On the other hand, this explanation may not account for the qual-
ity of the water in well 5/4-27H1. The analysis of this water plots
on figure 5 in the same general area as the analyses for water from
wells 8/6~4F1 and 9D1, which are in the northern part of Napa
Valley, a long distance from the present bay. Thus, there is a strong
likelihood that some zones of water having appreciable chloride con-
tent normally occur deep within the volcanic rocks in the Suscol
area. If the analyses for wells 5/3-5P1, 5/4-23C2, and 9/7-26P1
(Nos. 1, 6, and 11 in fig. 5) represent uncontaminated water of the
Sonoma volcanics, then the analyses for wells 5/4-27H1, 8/6-4F1,
and 8/6-9D1 (Nos. 7, 9, and 10 in fig. 5) plot, on the trilinear graph,
about on a line between the area of this uncontaminated water and
the place where sea water would plot. Thus, these waters having
a few hundred parts per million of chloride may be mixtures of
fresh water and unmodified connate water in certain zones in the
volcanics. (See Piper and others, 1953, fig. 18 and related text dis-
cussion, p. 135-138.) They may not result from contamination from
the present bay.

A few wells that penetrate the Sonoma volcanics on higher ground
west and northwest of Suscol also produce water somewhat high in
chloride. These wells are: 5/4-16K1, 5/4-21B3, 21B4, 21B€. and
21K1. They are all at the western side of the valley, east of a body
of Tertiary sedimentary rocks which yield salty water to wells. The
logs of several of these wells, such as 5/4-21K1, suggest that they
penetrate marine sedimentary rocks of Tertiary age in the lower few
feet or tens of feet. The salty water probably originates from con-
nate water in these marine rocks.

Water from certain other wells in this area, for example 5/4-12J1
and 13G2, has shown chloride concentrations somewhat highev than
most water in the Sonoma voleanics, at least at times. Well 5/4-
12J1 penetrates “tule clay” between 82 and 111 feet and may obtain

532671 0—60—5
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connate salty water from those beds. These data lend further sup-
port to the possibility that there may be zones of unusually saline
water deep within the Sonoma volcanics.

Calistoga area—Wells drilled into the Sonoma volcanics in the
Calistoga area are generally satisfactory for domestic use and irriga-
tion. However, water from a few wells is unsatisfactory for irriga-
tion. The analysis (table 15) of water from well 9/7-26R2, 320 feet
deep, northwest of Calistoga, shows a boron concentration of 11
ppm, enough to be toxic to most plants if used for irrigation. Water
from this well also has about 190 ppm of chloride, as does that from
well 9/726R3. Likewise, water from wells 9/7-25N1, 26G1, and
26K1 has chloride concentrations ranging from 190 to 226 ppm, and
may also contain boron. The water in many of these wells is hot
and flows, or erupts as from geysers. It seems likely that the
chloride- and boron-bearing water comes up from considerable
depths, perhaps from rocks even deeper than the Sonoma volcanics.

Boron is present in water from wells 8/6-9D1 and 9/7-26P1 (ta-
ble 15), southeast of Calistoga, but in amounts small enough that the
water is usable for irrigation. Boron probably is present, but un-
detected, in water from other wells. The chloride concentration of
water from wells 9/6-4F1 and 9/6-9D1 was 270 and 95 ppm, re-
spectively.

HUICHICA FORMATION

Water in the Huichica formation generally is usable for domestic
purposes and for irrigation but is not so good as most water from
the younger and older alluvium. Comprehensive anelyses have been
made for water from wells 4/4-5C1 and 6/4-25F1, send chloride de-
terminations have been made for water from these wells and from
six others. Most of the wells are in the area southwest of Napa,
but two are between Sarco and Milliken Creeks northeast of Napa.

The chloride concentration is less than 80 ppm in all but 1 sam-
ple. Water from well 5/4-31N1 had 161 ppm of chloride, which is
unusual, but not too high for most uses. The source is unknown.
Water from well 4/4-5C1 had 185 ppm of nitrate. This water is
satisfactory for irrigation but is undesirable for domestic use. The
nitrate in this water may be derived either from a zone of “tule mud”
or from surface contamination.

MARINE FORMATIONS

At appreciable depths, water obtained from the pre-Sonoma rocks
is ordinarily of poor quality. For example, water from well 5/4—
5Q1, which penetrates shale of Cretaceous or Jurassi~ age, has 2,800
to 3,200 ppm of chloride and 11 of boron; from well £/4-17F1, which
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penetrates the Capay shale, 3,970 ppm of chloride and 31 of bcvon;
and from wells 5/4-30B2 and 30R1, which penetrate the Neroly sand-
stone, appreciable chloride. In shallow wells, such as 5/4-19J2 and
5/4-19L1, which penetrate the older Tertiary marine sandstones, the
salty water has evidently been flushed out. (See table 16.) IMow-
ever, in wells that penetrate the same rocks to greater depths
(5/4-30B2, 570 feet, and 30R1, 1,400 feet in the Neroly sandstone),
the chloride concentration increases with depth—254 and 559 ppm,
respectively.

As has been discussed, a few wells, such as 5/4-21B4 and 21K1,
penetrate shale of Tertiary age beneath the Sonoma volcanics and
obtain water of appreciable chloride concentration.

GROUND-WATER STORAGE CAPACITY

One of the objectives of the Napa Valley investigation was to esti-
mate the ground-water storage capacity of the area. Although the
prealluvial formations underlie a large area outside the main valley
plain, the estimate of storage was made only for the area underlain
by the younger and older alluvium (pl. 2). The alluvial deposits of
tributary streams were omitted because they are thin and de not
store appreciable quantities of water. Storage capacity was not
calculated for the Huichica and Glen Ellen formations because these
formations are composed predominantly of fine-grained material of
low specific yield, and most wells tapping them have small yields.
Some of the wells in the tuff and pumice of the Sonoma volcanics
have large yields, but the water in these materials is generally con-
fined and little storage capacity is available until they are dewatered.
Storage capacity was not calculated for formations older than the
Sonoma volcanics because these formations are generally non-water-
bearing or contain connate sea water. Also, no storage capacity was
calculated for the area of the tidal sloughs, because the water in these
areas is brackish or subject to salt-water contamination.

In general, storage was computed for the volume between the
average depth to water of 10 feet (15 feet in Sonoma Valley) to 200
feet below the land surface. Beneath most of Napa Valley this
zone was divided into 3 depth zones, as follows: 10 to 50, 50 to 100,
and 100 to 200 feet below the land surface. These depth zones cor-
respond to those used by the Geological Survey for computing stor-
age capacity in other northern California valleys that contain thick
bodies of water-bearing alluvial deposits.

Some cyclic dewatering of deposits within the zone above a
depth of 50 feet takes place by pumping from wells under the present
development. Part of the zone from 50 to 100 feet probably could
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be dewatered under present economic conditions. The zone from
100 to 200 feet represents the deepest storage space whose utilization
under conditions of full development might be considered.

METHODS OF COMPUTATION

Ground-water storage capacity depends on two factors: volume
of material that is or can be saturated and the specific yield of the
material. Fundamentally, the method of determining storage ca-
pacity is to multiply the volume of saturated material by the esti-
mated specific yield.* The same basic method was used to estimate
the ground-water storage capacity of the San Joaquin Valley, Calif.
(Davis and others, 1959).

Estimates of the volume of saturated material and its specific
vield are based on a field study of the water-bearing deposits (the
geology), a study of about 500 drillers’ logs, and measurements of
water level in several hundred wells. The actual calculation of
storage capacity was based on 190 logs drilled in th= younger and
older alluvium of Napa Valley (table 17).

Volume.—~For volume approximations, contour lines within the
younger and older alluvium were drawn at 10, 50, 100, and 200 feet
below the land surface to outline the 3 depth zones. The volume of
each depth zone was calculated at the product of the thickness of the
zone and fhe average of the areas of the top and bottom of the zone.
This assumes an even slope for the edges of each depth zone.
Actually the slopes may not be uniform, but in Napa Valley the logs
are insufficient in number to determine the true slope. The assump-
tion is considered to afford a fair approximation of the true slope,
and the best one possible.

Where the younger and older alluvium is more than 200 feet thick,
storage is computed for all 3 depth zones—10 to 50, 50 to 100, and
100 to 200 feet below the land surface. In unit 3 of Napa Valley on
plate 5, the storage is estimated only for the 10 to 50-foot zone,
because of the lack of logged wells deeper than 50 feet. Also, from
geologic considerations, it is believed that the depth to bedrock
is not more than 50 feet in most of the unit.

The alluvial plain of Napa Valley was divided into five areas
called ground-water storage units in order to apply specific-yield
factors. These areas are shown on plate 5. These subdivisions are

3 Meinzer (1923b, p. 28) defines specific yield as follows: “The spocific yield of a rock
or sofil, with respect to water, is the ratio of (1) the volume of wate°r which, after being
saturated, it will yield by gravity to (2) its own volume. This rati~ is stated as a per-
centage and may be expressed by the formula ¥ = 100 (¥/V), in which Y is the specific
yield, and y is the volume of gravity ground water in the rock o~ soil, and V is the
volume of the rock or soil.”’
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based on the similarity of geology, physiography, soils, and distri-
bution of wells.

Ground-water storage unit 1 comprises the alluvial deposits north
of Napa Creek and south of Yountville. Calculations of specific
yield (table 8) were made on the basis of 93 (or fewer)* well logs.
This is the area of best control.

Ground-water storage unit 2 comprises the large alluvial area from
Yountville to the north edge of St. Helena ; the average specific yield
was estimated from 28 (or fewer) well logs. The figure is not con-
sidered so accurate as that for unit 1.

Ground-water storage unit 3 comprises the alluvial area ncrth of
St. Helena. Calculations of average specific yield values for this
unit were made on the basis of 6 well logs. At best, the results for
this area are only crude approximations.

Ground-water storage unit 4 comprises the area from Napa Creek
south to a line north of but parallel to Imola Avenue. It includes
a part of the tidal area along the Napa River extending northward
a quarter of a mile beyond Trancas Avenue. Most of this area is
free of chloride contamination, but any intensive developm=nt of
ground water in this area presumably would eventually lower the
water table sufficiently to induce infiltration of the brackish water
from the Napa River.

Unit 4 is relatively small, so that the specific-yield values, based
on 39 well logs, are believed by the writers to be reasonably correct.
Of the 39 (or fewer) logs used, 14 are from wells in ground-water
storage unit 1. Using these logs for ground-water storage, unit 4
is justified, because the wells are on the same alluvial fan that ex-
tends into unit 4, and the logs indicate similar material. This unit
is similar to unit 1, but is differentiated because of the possibility of
chloride contamination.

Ground-water storage unit 5 extends south of unit 4 to the b>drock
narrows at Suscol. Numerous wells in this unit pump water con-
taminated by the brackish water from the Napa River. Continued
development of ground water is already impractical, unless all the
contaminated water is cased off and fresh water withdrawn from the
underlying formations. The relationships are still imperfectly under-
stood, but connate sea water may, in part, be the source of some of the
chloride. The source of the chloride contamination must be con-
sidered in any further use of water in this area. The average
specific-yield figures for this area are based on information from 28
(or fewer) logs. The detail of the material logged in some of these

* Table 8 shows 93 well logs in the 10- to 50-foot zone, 87 well logs in the 50- to 100-
foot zone, and 55 well logs in the 100- to 200-foot zone. The reason for the de-rease in

number of logs with depth is that not all wells in the upper zones penetrate the under-
lying ones. Conversely, all wells in the deeper zones do penetrate the overlying ones.
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wells is poor; the results for this area, therefore, are not considered
very accurate.

The volume for each of the storage units in Nepa Valley was
calculated for each depth zone by multiplying the average area of
each by its thickness. Table 6 shows the area of the alluvium at
various depths below the land surface, and table 7 shows the volume
for the three depth zones.

TABLE 6.—Area of younger and older alluvium in Napa Valley, in acres, at 0, 10,
50, and 100 feet below land surface

[Results rounded to two significant figures]

Area at—
Storage unit
Outcrop 10 feet 50 feet 10" feet 200 feet

| 15, 000 14, 000 11, 000 10, 000 9, 500
2 .. 17, 000 14, 000 12, 000 10, 000 7, 700
B 8, 000 5, 700 0] 0! 0]
4 . 3, 000 2, 600 2, 400 2, 200 1, 700
;S 4, 000 3 400 3, 000 2, 600 1, 800

Total 47,000______|__________ 39, 000 28, 000 27, 000 21, 000

L Area very small or lacking entirely.

TaABLE 7.—Estimated volume of younger and older alluvium in Napa Valley, in acre-
feet, for depth zones of 10-50, 50-100, and 100-200 feet

[Results rounded to two significant figures]

Storage unit 10-50 feet 50-100 feet 100-200 feet
500, 000 520, 000 970, 000
2 LI 520, 000 550, 000 880, 000
R 200, 000 ||
4 LTI 100, 000 110, 000 190, 000
5 I 130, 000 140, 000 220, 000

Specific yield—Estimates of specific yield were made by classi-
fying the materials in the younger and older alluvium, as reported in
drillers’ logs, into groups, and assigning a specific-yiold value to the
material in each group. In the drillers’ logs, gravel, sand, clay, and
volcanic rocks are usually identified. The more comn plete logs men-
tion the color, coarseness of grain, hardness, degree of cementation,
and other characteristics readily related to the formations or litho-
logic types. The drillers’ terms were grouped into fiv> general classes
of material of similar water-bearing properties, ss follows: (a)
Gravel; (b) sand, including sand and boulders; sand *and gravel;
and sand, gravel, and boulders; (c¢) clay and gravel, including sand
and clay; clay, sand, and gravel; and similar material; (d) clay
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with gravel, clay and boulders, cemented gravel or sand, and similar
material, (e) clay, and other material of low yield.

It was not feasible in this investigation to attempt to make field
determinations of the specific yield of the different types of water-
bearing material. Therefore, an estimated “specific-yield value was
assigned to each of the five general classes of material on the basis
of available data. These values are the same as were applied in the
Sacramento Valley investigation (Poland and others, 1951, p. 625)
on the basis of the work of Eckis (1934) and Piper and others
(1939), and are applied to the same classes of material as nearly as
could be determined from the drillers’ logs. The names of the
materials included in each group are those commonly used and listed

by drillers in the area.
Specifi~ yield

Class of material (perzent)
Gravel, boulders, gravel and boulders _____________ - 25
Sand; sand and boulders; sand and gravel; sand, gravel, and boulders;
water - 20

Clay and gravel alternating; clay, gravel, and water; clay and sand;
clay, sand, and gravel; clay and gravel, sandy; clay, sandy, and boul-
ders; gravel and sandstone; sandy loam; sand, gravel, boulders, and
clay mixture; sand, gravel, boulders, and some clay; sand and hard
gravel; sand and rock; some water ________ 10

Clay with gravel; cemented conglomerate; cemented gravel; cemented
sand, gravel, and clay; cemented sand and boulders; clay and boulders;
clay, gravel, no water; clay and gravel; clay with gravel; clay and
rock; sandy clay; clay with sand; gravel, boulders, and clay; hard
gravel [cementing assumed]; dry gravel [cementing assumed]; hard-
pan and boulders; loam; dry sand [cementing assumed]; sandrock;

sandstone - — —— 5
Clay; clay and soil; hardpan; hardpan and clay; broken rocks; rocks;
rock(s), water; soil; surface; tule mud _____ - - 3

To determine the average specific yield for each depth zone in
each ground-water storage unit, the thickness, in feet, of each class
of material in each depth zone was totaled. These thicknesses were
converted to percentages of total thickness of all the materials in
each zone; and these percentages were multiplied by the specific-
yield value assigned to the particular class of material. The sum of
these products is the average specific yield for each depth zone. In
other words, the various specific yields are prorated according to
the relative thickness of the material that has each specific-yield
value.

Table 8 shows the number of well logs used in the calculation of
average specific yield, the amount of material classified in each
depth zone, and the average specific yield for each depth zone. If
future work makes possible a more accurate determination of specific
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vield for the different classes of material, the average specific yield

can be recalculated readily.

Storage capacity—The ground-water storage capacity of each
storage unit is computed by multiplying the volume in each depth
zone (table 7) by the average specific yield determined for that
depth zone (table 8). Table 9 summarizes the ground-water storage

for each of the depth zones for all units.

TABLE 8.—Average specific yield of depth zones and ground-wcter storage units,

Napa Valley

[Italic numerals in first column give the depth zones, in feet]

Class of material aceording to specific yield, in Num-
percent, assigned ber of
| logsin
zone !
25 20 10 5 3 Total
Ground-water storage unit 1
269 74 208 1,108 | 1,731 | 3,390 93
7.9 2.2 6.1 32.7 51.1 100.0
1.98 0.44 0.61 1.64 1.53 6.2
317 80 238 1,110 | 2,029 | 3,774 87
8.4 2.1 6.3 29. 4 53.8 | 100.0
2.10 0.42 0.63 1,47 1.61 6.2
Thickness_ . ... - 240 25 305 1,379 | 1,554 | 3,505 55
Percent of total thickness 6.8 0.7 8.7 39.4 4.4 | 100.0
Portion of average specific yield___.._________ 1.70 0.14 0.87 1.97 1.33 6.0
10-50
Thickness. _________.___________________ 392 455 | 1,027 28
Percent of total thickness_.______ 38.2 44.3 | 100.0
Portion of average specific yield 1.91 1.33 6.8
41 26 472 374 956 22
4.5 4.3 2.7 49.4 39.1 100.0
1.12 0.86 0.27 2.47 1.17 59
Thickness 19 0 65 298 295 | 1,307 17
Percent of total thickness_ . __. - 1.4 0 5.0 71.0 22.6 | 100.0
Portion of average specific yield . _.___________ 0.35 0 0. 50 3.55 0.68 5.1
Ground-water storage unit 3
10-50
Thickness. _____________________________ feet__ 16 5 105 79 206 6
Percent of total thickness. .. ... . 7.8 2.4 0 51.2 38.6 | 100.0
Portion of average specific yield .. .._..___._._ 1.95 0.48 2.56 1.16 6.1

See footnote at end of table.



GROUND WATER 67

TaBLE 8.—Average specific yield of depth zones and ground-waler storage units,
Napa Valley—Continued

Class of material according to specific yield, in Num-
percent, assigned ber of
logs in
zone !
25 20 10 5 3 Total
Ground-water storage unit 4
106-50
Thickness_ . ... ____.__________ 57 34 79 307 0969 | 1,446 39
Percent of total thickness___.__.___ 3.9 2.4 5.5 21.2 67.0 | 100.0
Portion of average specific yield______________ 0.98 0.48 0.55 1.06 2.01 5.1
50-160
Thickness. - . ... 250 20 80 390 843 | 1,583 36
Percent of total thickness________ 15.8 1.3 5.1 24.6 53.2 | 100.0
Portion of average specific yield __..____.._.__ 3.95 0.26 0.51 1.23 1.60 7.5
100-200
Thickness. - ... ... » 225 33 71 351 951 1, 632 23
Percent of total thickness__.___.__. 13.8 2.0 4.4 21.5 58.3 | 100.0
Portion of average specific yield __._.__._.__. 3.45 0.40 0.44 1.08 175 7.1
Ground-water storage unit 5
69 39 49 499 432 | 1,088 28
6.3 3.6 4.5 45.9 39.7 100.0
1.58 0.72 0.45 2.30 1.19 6.2
Thickness._ . ________ .. __________ 263 14 8 554 466 | 1,305 28
Percent of total thickness.______ 20.1 1.1 1.3 41.8 35.7 | 100.0
Portion of average specific yield__ 5.02 0.22 0.13 2.09 1.07 8.5
100-200
Thickness. . ________._________._._..__.__ 102 10 216 721 560 1, 609 23
Percent of total thickness_ 6.4 0.6 13.4 44.8 34.8 | 100.0
Portion of average specific yield_ _ 1.60 0.12 1.34 2,24 1.04 6.3

! In each ground-water storage unit the numker of logs in each zone decreases with depth teca'1se not all
wells penetrate all the zones, but they all enter the uppermost zone.

LIMITATIONS OF THE METHODS

Calculations of ground-water storage is a straightforward proce-
dure, but the data used are not precise. In the first place, all the
calculations are based on drillers’ logs. Most of these were copied
from drillers’ record books and are reliable so far as they indicate
what the driller saw, but the entries give only generalized statements
as to grain size, sorting, and slight changes in lithology. Second,
computation of the volume of the alluvium is based on the average
area of the depth zones, which in turn is based on a contour rap of
the prealluvial surface constructed from drillers’ logs and geologic
mapping. Bedrock is usually correctly identified and reported in the
logs by drillers, but the number of logs may be few or their distribu-
tion erratic in any one area. The result is a generalized bedrock-
contour map which may be incorrect in detail. In general, the fewer
the logs in a unit the greater is the possibility of error in the volume
of that unit.
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Third, the greatest single source of error in the calculations I'»s in
the interpretation of classes of material from the drillers’ logs, and
the application thereto of values for specific yield. Different drillers
attach different meanings to the various terms used for identifying
material penetrated in drilling. To minimize this source of error,
drilling methods were observed in the field, and where possible the
material penetrated in wells was compared to the log at the time of
drilling, and the drillers’ terms were interpreted. However, the
terms “clay,” “clay and boulders,” and “clay with boulders,” cover
about 50 percent of all the material logged. Consequently, inac-
curate logs and small errors in the specific-yield values assignod to
the classes of material would have a large effect on the computed
storage. For all logs, whenever a material of doubtful character
was assigned to a class, an attempt was made to be conservative.

Therefore, the values used are not to be taken as precise; they are
a conservative estimate of the gross ground-water storage capacity in
the younger and older alluvial deposits.

LIMITATIONS ON USABILITY OF GROUND-WATER STORAGE CAPACITY

In Napa Valley the ground-water storage capacity of the younger
and older alluvium to a depth of 200 feet is estimated at 300,000
acre-feet (table 9). This amount is gross storage, and doe- not
represent usable ground-water storage capacity.® Usable ground-
water storage capacity in Napa Valley is largely confined to ground-
water storage units 1, 2, and 3 (pl. 5). The usable storage of these
units is somewhat less than the 240,000 acre-feet of gross ground-
water storage, because it is probably both physically and eco-
nomically impractical to dewater the alluvium to a depth of 20C feet.
To estimate such items as the amount of lowering of water level that
would be practicable in the year or in several years requires dat™ and
analyses beyond the scope of this report. Certainly water levels
have not declined greatly in any large part of the area under present
withdrawals.

Under present conditions, ground-water storage units 4 end 5
(pl. 5) have little usable storage capacity. Parts of these units have
been contaminated with brackish water from the Napa River, and
further lowering of the water levels in the area would cause the mi-
gration of more brackish water into these deposits. Also, in the

5 Poland and others (1951, p. 621) state that usable storage capacity “is that reservoir
capacity that can be shown to be economically capable of being dewatered during periods
of deficlent surface supply and capable of being resaturated, either naturally or
artificially, during periods of excess surface supply. Obviously it must contain usable
water, which may be defined as that having a satisfactory quallty for irrigatin and
occurring in sufficient quantity in the underground reservoir to be avallable without
uneconomic yield or drawdown.”
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future, if water levels are lowered appreciably ir ground-water
storage unit 1, it would be necessary to keep the fresh-water levels
high in ground-water storage unit 4 to act as a barrier to the migra-
tion of salty water northward into ground-water storage unit 1.
For any future development and utilization of ground water in the
southern part of Napa Valley, salty water must be kept out. To do
so, local interests have discussed building a dam o» ground-water
barrier to bedrock across the narrows at Suscol. If such a structure
were built it would keep the water in the Napa Piver fresh: it
would keep brackish water from coming up the river, and it might
eventually allow the ground water of high chloride content now in
the younger and older alluvium to be flushed out of the area. How-
ever, the altitude of the land surface in much of the crea is low, and
it may be impossible to build up a fresh-water head sufficient to
flush out the salty water already in the younger and older alluvium,
to say nothing of that which may be present deep in the Sonoma

volcanics.
SONOMA VALLEY

Ground water in Sonoma Valley occurs in several cf the described
formations and perhaps in several hydrologically distinct bodies. In
this report two water bodies are recognized. One of these is a main
body, chiefly in the younger and older alluvium; the water is mostly
unconfined, but that in the lower part is semiconfined in some areas.
The other is in the Huichica and Glen Ellen formations and in the
Sonoma volecanics and the water is mainly confined.

WATER IN THE YOUNGER AND OLDER ALLUVIUM

In the younger and older alluvium, the water corstitutes a con-
tinuous body lying beneath the alluvial plain and extending north-
ward from San Pablo Bay to the northern edge of the plain, about
1 mile south of Glen Ellen. (See pl. 2.) This water is mostly un-
confined, but locally the water at depth has a head higher than the
water table, probably because of the interfingering of the water-
yielding lenses with beds of clay. For example, well 5/6-25P1, 168
feet deep, has a small flow. Also, semiconfined water occurs else-
where in beds thought to be older alluvium. For example, the water
in well 5/6-25P1 (table 22) rises with sufficient head to flow from
sand that underlies several thick lenses of clay. Nearby wells do not
flow, but they are shallow. Wells 5/5-30E1 and 5/5-f1A1 also flow,
but they are much deeper, are more than 1 mile aw~y, and there-
fore may tap a different water body. However, the drillers’ logs
indicate that these wells tap the older alluvium, which thus appears to
contain a body of semiconfined water. The extent of this semiconfined
water cannot be adequately determined from the existing data, but
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it may lie beneath much of the west side of Sonoma Valley. In
general, however, the water in the alluvium is unconfined, and the
body is known here as the main unconfined water body.

The bottom of this water body in the younger and older alluvium
is poorly defined and varies in depth. At most places it is at solid
bedrock or at the top of the first extensive zone of impermeable
material at depth. The depth to it ranges from a few feet to many
tens of feet. At well 5/5-8E1, as indicated by the log, the bottom
of this water body is at the top of a lava flow at 116 feet. Well
5/6-14B2, 200 feet deep, is apparently all in this main water body;
and well 5/5-21R1 apparently reaches unconfined water which stands
below the alluvium to a depth of 242 feet in the upper part of the
Huichica formation.

The static water level in wells in the unconfined water generally
ranges between 5 and 25 feet below the land surface and averages
about 15 feet below. Beneath higher ground the depth to water
may be as much as 60 feet.

The water-level contour lines on plate 4 indicate the general direc-
tion of movement of the main body of unconfined ground water in
the Sonoma Valley. The contour lines based on measurements made
in April and May 1950 when there was little or no pumping, show
that the unconfined water moves southward from the north end of
the valley, and inward from the sides. The ground water dis-
charges into Sonoma Creek and into the tidal sloughs tributary to
San Pablo Bay. The source of the water is seepage from small
streams draining the surrounding hilly areas, and infiltration of
rainfall on the outcrop area of the water-bearing deposits. Some
water probably enters the unconfined water body by upward move-
ment from deeper confined water where the confinement is not com-
plete.

The water-level altitudes are determined by interpolation from the
25-foot contours on topographic maps and are not precise. Hcwever,
the static level of the unconfined water south of Schellville can
hardly be more than 1 or 2 feet above sea level, and perhaps is less.

Also, within and near the tidal marshlands below Schellville, the
shallow water would be expected to be brackish or salty, from the
land surface down to considerable depths. See wells 4/5-3C1, 3C2,
and 34D1, 5/5-31A2 and A3, and 31H]1, table 18.)

WATER IN THE HUICHICA AND GLEN ELLEN FORMATIONS AND
SONOMA VOLCANICS

Water in the Huichica and Glen Ellen formations and the Sonoma
voleanics occurs as a body more or less coextensive with these de-
posits. It thus occupies a large area, including that adjacent to the
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alluvial plain and that within the plain, where it underlies the un-
confined water. The semiconfined water extends to depths of several
hundred feet, and beneath the main part of the valley and the tidal
marshes it may extend to depths of more than 1,000 f2et. Within the
area of the younger and older alluvium it underlies the unconfined
water without any clear-cut separation.

The water levels in wells in the older unconsolidated deposits
range from a few feet above the land surface to about 15 feet below.
Many wells along the margins of Sonoma Valley, s~ch as 5/5-9E1,
5/5-9L2, 5/5-9N1, 5/5-20R1, 5/5-22L1, 5/5-221.2, 5/5-22Q1, 5/5—
27H1, and others, that are drilled into the older unconsolidated de-
posits at depth yield flowing artesian water. In most wells drilled
into these deposits, however, the head of the water is only a little
higher than that of water in the younger and older alluvium. The
altitude of the land surface at most wells is not deterrined accurately
enough to show significant differences in water levels, and the differ-
ence in level usually is observed only during the drilling of wells, the
water level generally rising as the well is drilled deeper.

The temperature of water from wells drilled in tl'« Huichica and
Glen Ellen formations ranges from about 62° to 65°F, which is in
the normal range. The temperature of water from wells known to
be drilled in the Sonoma volcanics ranges from 65° to more than
110°F, the maximum of the thermometer used. The temperature of
water from well 5/6-2A3, drilled in the Sonoma volesnics, is reported
to be 140°F.

The source of water in the Huichica and Glen Ellen formations
and the Sonoma volcanics is precipitation on the ontcrop area; in-
filtration of water from streams that flow over the outcrop area; and
probably, in some places where the head is low and confinement is
not complete, downward seepage of water from the overlying for-
mations.

The water in these deposits moves inward from the intake area in
the hills adjoining the valley to the area of semiconfinement be-
neath the alluvial plain. Because these deposits sre generally of
low permeability, the water-level gradient is steep. Semiconfined
water probably tends to move upward and discharge into the tidal
marshes, or into San Pablo Bay farther south. If upward leakage
through the confining beds did not occur, the head of water in deep
wells, such as 4/5-14D1, 4/5-14D2, and 5/4-14L1, probably would
be substantially higher, unless—as is not likely—these wells happen
to be on the downgradient side of a barrier that prevents the trans-
mission of water from the hills and mountains on the northeast.
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PUMPAGE

No records of pumpage are available for Sonoma Valley. Ilow-
ever, according to information reported by the Pacific Gas & Elec-
tric Co., well drillers, and residents, the average annual puirvage
before 1945 is estimated at less than 800 acre-feet, divided sbout
equally between domestic and irrigation use.

During this investigation an estimate of ground-water pumvage
in Sonoma Valley was made for each year during the 5-year poriod
from April 1, 1945, to March 31, 1950. For this period the P-cific
Gas & Electric Co. furnished figures for the total kilowatthours con-
sumed each year by all well pumps of 5 horsepower or move in
Sonoma Valley and also results of efficiency tests on 21 wells.

From the efficiency tests it was determined that an average of 404
kilowatthours of electric energy was consumed for each acre-foot
of water pumped. This factor was consistent for the 5-year p-riod
considered and for all parts of Sonoma Valley. Therefore, the
quantity of water pumped each year was determined by dividing
the total kilowatthours of electric energy consumed by well prumps
for each year by the average energy factor of 404 (table 10). This
pumpage includes virtually all the ground water used for irrigetion,
plus the water pumped for the city of Sonoma, for various local
water companies, for the Sonoma golf course, for all dairies, and
for a few other uses.

TasLE 10.—Water pumped in Sonoma Valley, from wells equipped with pumps
of & horsepower or more, for the years ending March 31, 1946-50

Year Kilowatt- Acre-feet Year Kilowatt- Acre-feet
hours hours
1945-46________ 197, 000 490 || 1948-49________ 539, 000 1,300
1946-47________ 367, 000 910 || 1949-50________ 780, 000 1, 900
1947-48_ _______ 393, 000 970

The figures given in table 10 do not include water pumped for
domestic use by small wells of less than 5 horsepower. Nearly all
these pumps are of less than 1 horsepower and are connected to the
same electric meter as the owner’s house current. Therefore, the
electric energy used for pumping water cannot be separated from
other uses. There are about 1,000 wells of this type to serve tbout
3,000 persons. The amount pumped is estimated to be 500 acre-feet.
The total of the domestic and irrigation pumpage in Sonoma Valley
for the year ending March 31, 1950, thus is estimated to have been
2.400 acre-feet.
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FIGURE 6.—Hydrographs of wells 5/56-28N1 and 5/6-14G1 in Sonoma Valley.
FLUCTUATIONS OF WATER LEVELS

Between January 1950 and March 1952 the Geological Survey made
more than 200 measurements of water levels in about 175 wells, made
periodic measurements in 6 wells, and operated a continuous water-
level recorder in 1 well (table 19). In addition, Mr. J. Larbre, a
drilling contractor in Sonoma Valley, furnished rmore than 200
measurements of water levels that he made at the time wells were
drilled, and individual well owners also furnished data.

These records indicate that water levels in wells in Sonoma Valley
are highest in the spring, decline during the summer and fall, and
rise during the winter or spring rains. The average annual range of
water-level fluctuations in wells that are not pump~d is about 20
feet. The hydrograph of well 5/6-14G1 (fig. 6), which taps the
main unconfined water body, is typical.

The hydrograph of well 5/5-28N1 (fig. 6) shows th~ fluctuation of
the static water level in a heavily pumped well drring the same
period. The pumping levels in this well are about 20 feet below
the static levels. In this particular well the seasonal range in static
level is about the same as that in the nonpumped well. Each spring
during the period of record, the static water levels have risen to or
above the spring level of each preceding year.

The water-level measurements from all sources indicate no appre-
ciable net change in water levels in the period of record. The spring
levels in nearly all wells seem to have recovered to the same or a
higher level each year. Hence, there is no critical overdraft on the
ground-water bodies at the current rate of withdrawal.
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QUALITY OF WATER

During the field canvass of wells, the Geological Survey collected
43 samples of water from wells for chemical analysis. Fourteen of
these samples were analyzed for the principal constituents (table 20),
and 29 were analyzed for chloride concentration and hardness, and
for specific electrical conductance, an indication of the relative
amount of dissolved solids (table 21). In addition, analyses of water
were furnished by other agencies or individuals.

The results of 22 analyses are plotted on figure 7, which shows the
characteristics of ground waters from the water-bearing deposits.

UNCONFINED WATER IN THE YOUNGER AND OLDER ALLUVIUl*

In Sonoma Valley, the water in the unconfined water body in the
younger and older alluvium, generally north of the zero water-level
contour (pl. 4), is hard bicarbonate water, low in sulfate, chloride,
and dissolved solids. The water is generally satisfactory for irriga-
tion and, except for hardness, for domestic uses. One excention is
the water from well 5/6-13K1, which has a boron concentration of
4.4 ppm, an amount harmful to most plants. The character of the
unconfined water is shown in figure 7 from the analyses of water
from wells 5/5-191.1, 5/5-20C1, 5/6-18K1, 6/6-10M1, and 6/6-35M3.
The analyses (table 20) indicate that the sulfate content is 15 ppm
or less, the chloride, 20 ppm or less, and the sum of the determined
constituents, less than 250 ppm.

South of the zero water-level contour (pl. 4) shallow water of the
unconfined water body is generally salty. When irrigation wells
4/5-3C1 and 4/5-3C2, in the Huichica formation, and 5/5-2°N1 and
5/5-31A3, in the alluvium, were drilled they yielded water of satis-
factory quality, but heavy summer pumping has caused some inflow
of brackish water from the tidal sloughs into these wells. The
chloride content in water from wells 4/5-3C1, 5/5-31A2, and 5/5-
31A3 (pl. 4) is at times greater than the acceptable limit for irriga-
tion. (See tables 18, 20.)

Successive samples were taken from well 5/5-31A3 over a period
of several years. Three of the chloride determinations are given in
tables 20 and 21; two determinations were made in more recent years.

All are listed below:

Chloride concentrations in water from well 5/5-31A3

Chirride
Date (pom)
Sept. 20, 1951 . _______ . ___ - 1,480
Apr. 8, 1952 — — 111
June 10, 1952 __ - - 1,350
Apr. 8, 1954 _ . - 502
Aug. 22, 1954 = —— e 1,360

532671 0—60——6
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EXPLANATICON
© Uncontominated water mostly from younger and older alluvium

@ Contaminated water mostly from tida' sloughs
® Water from Huichica formation
A Water mostly from Glen Eilen formation

A Water mostly from Sonoma volcanics
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FIGURE 7.—Water-analysis diagram of ground water from Sonoma Valley.

The well is 56 feet deep and is near Sonoma Creek in or near the
salt-marsh area. These determinations suggest that replenishment
of fresh water during the winter is enough to drive back or to flush
out salty water that comes in during the summer irrigetion season.
The increase in concentration of chloride from April 1952 to April
1954 may indicate, however, that any flushing action is incomplete,
and that the concentration of chloride can be expected to increase.
Or it may be that the time of sampling was on a different part of the
cyclic fluctuation because of difference in season in the £ years.

In nearby areas, as in secs. 30 and 33, T. 5 N., R. 5 W., well owners
report that the quality of water from wells is satisfactory. However,
if pumping is too heavy and prolonged, salty water probably will be
drawn in, and the chloride content of the water from these wells

probably will increase.
CONFINED WATER

The confined water in Sonoma Valley occurs mostly in the older
consolidated deposits. In general these waters are soft and of the
bicarbonate type, low in sulfate, and generally higher in dissolved
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solids than the unconfined water in the younger and older alluvium.
Detailed analyses (table 20) indicate that the sulfate is generally less
than 50 ppm, the sum of the determined constituents less than 850
ppm, and the percent sodium (Scofield, 1933) generally more than 50.
In general, these waters are less desirable for irrigation than waters
from the unconfined water body.

Huichica and Glen Ellen formations—Water in the Huichica and
Glen Ellen formations at most places is usable for domestic needs
and irrigation but may be unsatisfactory locally. Water from some
wells has a chloride concentration as high as 400 ppm, which is gen-
erally above acceptable limits for irrigation and domestic use in
Napa and Sonoma Valleys. Water from other wells has a boron con-
centration as high as 7.7 ppm, which makes it unsuitable for irriga-
tion of all but very tolerant plants.

Detailed and partial chemical analyses of water (tables 20, 21)
from wells 4/5-14D1, 4/5-14D2, 4/5-14L1, 5/5-16E1, 5/5-20A2, 5/5-
31A1, 6/6-16B2, 6/6-16H1, 6/6-16J2, and 6/6-22R1 show a chloride
concentration that ranges from 60 to 400 ppm. These wells may
draw some water from the older alluvium, but most of the water is
drawn from either the underlying Huichica or Glen Ellen forma-
tion. The water is mostly soft and relatively high in bicerbonate,
and some samples contain considerable carbonate. Most of the
analyses plot toward the right-hand side of the trilinear diagram
(fig. 7), suggesting some similarity to the higher chloride water from
the Sonoma volcanics (fig. 5). Water from the Glen Eller forma-
tion pumped by well 6/6-22R3 (fig. 7) is similar to water from the
younger and older alluvium.

Analyses of water (table 20) from wells 6/6-16B2, 6/6-16H1, and
6/6-16J2 show boron concentrations of 7.7, 6.2, and 7.7 pprr. These
concentrations of boron make the water unsuitable for irrigation of
all but the most tolerant plants. The Glen Ellen formation has been
folded and faulted and the boron may be associated with the fault
zones.

Sonoma volcanics—Few analyses of water from the Sonoma vol-
canics in Sonoma Valley are available, but water from these rocks
is generally reported to be satisfactory for all uses. Four wells at
Boyes Springs, 5/6-2A2, 5/6-2A3, 5/6-2A4, and 5/6-2A5, which are
350, 450, 128, and 80 feet deep, yield water whose chloride concen-
tration (table 21) is 378, 273, 208, and 132 ppm, respectively. The
two deeper wells (2A2, 2A3) yield the water of highest chloride con-
centration. With the possible exception of 5/6-2A5, all fcur wells
are drilled for much of their depth in the Sonoma volcanics, which
probably are the source of the chloride in the water. Well 6/6—
10G1, also drilled in the Sonoma volcanics, has an appreciable chlo-
ride content.
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GROUND-WATER STORAGE CAPACITY

The ground-water storage capacity of Sonoma Valley was esti-
mated to a depth of 200 feet by virtually the same mothod as was
used to estimate the ground-water storage capacity of 1'apa Valley.
The extent of the storage area, as shown on plate 5, is the same as
that of the younger and older alluvium in the central lowland part
of the valley (pl. 2), except that the area south of the zero water-
level contour (pl. 4) is excluded. South of the zero water-level con-
tour the deposits down to a depth of 200 feet contain salty water
and therefore have no usable storage capacity as that term is defined
in this report. The adjoining foothills and mountains also are ex-
cluded because they are underlain only in part by vater-bearing
material, and the yields of the few existing wells are low.

The younger and older alluvium overlies clay, sand, and gravel of
the Glen Ellen and Huichica formations, or tuff, agglomerate, and
flow rocks of the Sonoma volcanics. All these deposits are generally
water bearing, and above a depth of 200 feet the water is ordinarily
unconfined. Also, sufficient logs are available for a reasonable good
estimate of the specific yield of these rocks. Therefore, in Sonoma
Valley the volume of water-storing material is estimated to a ver-
tical depth of 200 feet within the entire storage area. The area for
which ground-water storage capacity is estimated is subdivided into
14 ground-water storage units in each of which the geologic and
hydrologic conditions and distribution of wells are reasonably uni-
form. These units are shown on plate 5.

METHODS OF COMPUTATION

Volume—Because vertical boundaries are assumed for the ground-
water storage units in Sonoma Valley, the volume of each storage
unit is equal to the area of the unit multiplied by its thickness. The
effective thickness of the uppermost zone is measured from the aver-
age spring water level, which in Sonoma Valley is about 15 feet be-
low the land surface. As in the Napa Valley, the storage is computed
for three depth zones. Storage capacity is estimated for depth zones
of 15 to 50, 50 to 100, and 100 to 200 feet. (See tables 11 and 12.)

Specific yield—The specific yield of the younger and older allu-
vium is estimated on the basis of drillers’ logs, as for 1Tapa Valley.
The calculation is based on 251 drillers’ logs. (See table 22 for se-
lected well logs.)

Because the ground-water storage capacity of Sonoms Valley was
estimated to a depth of 200 feet, some volcanic material beneath the
older alluvium at the edges of the plain was included in the estimate
and in the classification of materials. In general, the pumice and
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tuff are assumed to be comparable in specific yield to sandy clay and
gravel, the agglomerate to clay and gravel, and clayey volcanic rocl'{s
to clay. The flow rocks yield practically no water; therefore, In
Sonoma Valley a sixth class of material, “rock,” is added. These

classes and their specific-yield values are as follows:
Specific yield

Class of material (percent)

Gravel, boulders, gravel and boulders ___ e 25
Sand; sand and boulders; sand and gravel; sand, gravel, and boulders;
water e . 20

Clay and gravel alternating; clay, gravel, and water; clay and sard;

clay, sand, gravel; clay and gravel, sandy; sandy clay, and bouldevs;

gravel and sandstone ; sandy loam; sand and clay; sand, gravel, boul-

ders, and clay mixture; sand, gravel, boulders, and some clay; sand

and hard gravel; sand and rock; some water; volcanic ash; tuff;

pumice; tuff and gravel; tuff and boulders . ____.____ - 10
Clay with gravel; cemented conglomerate; cemented gravel; cemented

sand, gravel, and clay; cemented sand and boulders; clay and boul-

ders; clay, gravel, no water; clay and gravel; clay with gravel; clay

and rock; sandy clay; clay with sand; gravel, boulders, and clgy;

hard gravel [cementing assumed]; dry gravel [cementing assumed];

hardpan and boulders, loam and dry sand [cementing assumed] ; sand-

rock; sandstone; boulders and red clay; volcanic rocks and rocks

[agglomerate] . ______ - _— - 5
Clay; clay and soil; hardpan; hardpan and clay; broken rocks; rocls;

rock(s), water; soil; surface; tule mud; red volcanic rocks; soft rock;

red rock; some water; porous rock _____ e — 3
Rock; hard rock; solid rock; basalt; granite _________________________ 0

The following table gives the average specific yield for each depth
zone in each ground-water storage unit in Sonoma Valley. The
method of calculation is the same as that described for Napa Valley.

TaBLE 11.—Average specific yield of depth zones and ground-water storage units,
Sonoma Valley

[Italic numerals in first column give the depth zones, in feet]

Class of material according to specific yield, in percen®, Num-

assigned ber of
logs
in
25 20 10 5 3 0 To'al | zone!

Ground-water storage urit 1

15-60

Thickness...__.__________. u----feet__ 92 2 34 366 444 25 963 28

Percent of total thickness_.___.. - 9.6 0.2 3.5 38.0 46.1 2.6 | 1000

Portion of average specific yield._.__ 2.40 0.04 0.35 1,90 1.38 (] 1
15 22 385 559 107 1,088 25

1.4 0 2.0 35.4 51.4 9.8 1000

0.35 0 0.20 1.77 1.54 0 3.9
10 10 167 404 449 29 | 1,064 17

0.9 0.9 15.7 38.0 42,2 2.3 100.0

0.22 0.18 1.57 1.90 1.27 0 5.1

See footnotes at end of table.
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TABLE 11.— Average specific yield of depth zones and ground-water storage units,
Sonoma Valley—Continued

Class of material according to specific yield, in percent, Num-
assigned ber of
logs
in
25 20 10 5 3 0 Total | zone!
Ground-water storage unit 2
33 19 116 218 132 35 553 17
6.0 3.4 21.0 39.4 23.9 6.3 100.0
1.50 0.68 2.10 1.97 0.72 0 7.0
44 13 66 272 122 50 567 14
7.8 2.3 11.6 48.0 21.5 8.8 | 100.0
1,95 0.46 1.16 2.40 0.64 0 6.6
4.8 4 71 236 132 A 530 10
9.0 0.8 13.4 4.5 24,9 7.4 100.0
2.25 0.16 1.34 2.22 0.75 0 6.7
Ground-water storage units 3 and 4
[Wells in units 3 and 4 used in common for all zones)
15-50
Thickness .. .___._.._......... feet. . 106 11 3 340 3 0 493 16
Percent of total thickness..._...____. 21.5 2.2 0.6 69.0 6.7 [cooeaenn 100.0
Portion of average specific yield_.___ 5.38 0.44 0.06 3.45 0.20 fomeennns 9.5
69 8 48 174 69 0 368 11
187 2.2 13.0 47.3 188 | .l 100.0
Portion of average specific yield____. 4.68 0.4 1,30 2.36 0.56 |ococeoac 9.3
100-200
Thickness...__....._..__.._.._. feet... 9 12 97 105 294 0 517 12
Percent of total thickness..._..______ 1.7 2.3 188| 20.3| 569 |........ 100.0
Portion of average specific yield. ___. 0.42 0.46 1.88 1.02 171 femoaeeee 5.5
Ground-water storage unit 5
15-60
Thickness. ... _...._.._.._.... feet__ 9 12 84 236 347 0 776 23
Percent of total thickness......._____ 12.5 1.6 10.8 30, 4 49,7 |oooaes 100.0
Portion of average specific yield____. 3.12 0.32 1.08 1.52 1.34 | ... 7.4
50-100
Thickness..._.._.____......____ feet_ 30 25 79 65 371 0 570 17
Percent of total thickness.__._______. 5.3 4.4 13.8 114 65,1 | ... 100.0
Portion of average specific yield._.__ 1,32 0.88 1.38 0.57 1.95 [acccannn 6.1
100-200
Thickness......_..._.__.._.._. feet. 0 14 150 0 270 0 4 9
Percent of total thickness.._.....____|._______ 3.2 34.6 |-cooeeen 62.2 [-ooonans 100.0
Portion of average specific yield. .. __|._._.... 6.4 3.46 | .. 1.87 |ocoeaes 6.
Ground-water storage unit 6
16-50
Thickness. -« oo cocoocoocooood feet... 14 0 103 28 120 10 345 10
Percent of total thickness..._...__._. 4.1 | 29.8 28.9 34.8 2.9 100.0
Portion of average specific yield._._. 1,02 |._..__ 2.98 1.42 1.04 0 6.5
50-100
Thickness.__.._.._cooooo.-o feet. . 5 0 133 50 190 39 417 9
Percent of total thickness_....___.___ 1.2 (oo 3.9 12.0 45,6 €3 100.0
Portion of average specific yield..___ 0.30 ooeeoon. 3.19 0.60 1,37 0 5.5
100-200
Thickness_...._.._____.._____.. eet_. 10 0 171 69 76 122 6
Percent of total thickness..___..__.__ 2.2 e 38.2 15.4 17.0 27.2| 100.0
Portion of average specific yield__._..| 0.56 [---__.__ 3.8 | 077| 0.8 0 5.6

See footnotes at end of table,
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TABLE 11.—Average specific yield of depth zones and ground-water storage units,
Sonoma Valley—Continued

Class of material accordmg ific yield, in percert, Num-
e({)ec ber of
logs
in
25 20 10 5 3 zone !
Ground-water storage unit 7
Thickness 16 0 13 300 36
Percent of total thickness.. 1.3 0 1.1 24.8
Portion of average specific yi 0.32 0 0.11 1.24
Thickness 4 18 40 158 31
Percent of total thickne 0.3 1.4 3.2 12.4
Portion of average speciﬂc yit 0.08 0.28 0.32 0.62
100~200
Thickness_.....__._._.._._..___ feet._. 47 195 862 18
Percent of total thickness....____..___ 0.1 3.4 13.9 14.6 61.6
Portion of average specific yield..__. 0.02 0.68 1.39 0.73 1.85
Ground-water storage unit 8
15-50
Thickness...._..__._....._.__._ feet__ 28 27 26 319 135 16
Percent of total thickness._____._____ 5.2 5.0 5.0 59.6 25.2 oo 100.0 {-.__.._.
Portion of average specific yield...__ 1.30 1.00 0.50 0.76 |- 6.5 .- -
60-100
Thickness____._..________._____ feet._ 68 0 150 30 11
Percent of total thickness.._.__.__.__. 26.6 3.1 (... . 58.6 1.7 Jooooo.o2] 100.0 [-...___
Portion of average specific yield_____ 6. 65 0.62 [ ____._. 2.93 0.35 | _-_._| 10.6 [___.__.
100-200
Thickness..______________._____ feet__ 9 30 169 47 303 213
Percent of total thickness_..___._____ 1.6 5.4 30.3 8.4 5.3 |.______[-100.0 |_.__. ..
Portion of average specific yield- ... 0.40 1.08 03 0.42 163 .| 66 ...
Ground-water storage uuit 9
15-50
Thickness__...__.______._____.._ feet. . 86 66 44 192 272 21
Percent of total thickness...__..__.__ 13.0 10,0 6.7 29.1 41.2 ... 100.0 |-_..._._
Portion of average specific yield. ... 3.25 2.00 0.67 1,46 L4 . 86| ...
50-100
Thickness___..__.__________.____ feet_ . 28 27 65 23 403 15
Percent of total thickness__._________ 5.1 5.0 11.9 4.2 73.8 .. ___.j 100.0 [ __.___
Portion of average specific yield... .. 1.28 1.00 1.19 0.21 221 oo} B9 |-
100-200
Thickness____.___________.___.__ feet__ 0 20 23 5 133 6
Percent of total thickness_.__.._______|________ 11.0 12.7 2.8 78.5 |-ceoooo| 100.0 |-
Portion of average specific yield- .. __.|-_._____ 2.20 1.27 0.14 220 || 5.8 |-o---
Ground-water storage unit 10
16-50
Thickness. ... _.._._..__ feet. . 11 14 190 213 484
Percent of total thickness...__.______ 2.3 2.9 11.6 39.2 1 00.0
Portion of average specific yield. ... 0.58 0.58 1.16 1.96 1.32 5.6
50-100
Thickness__.________________.__ feet._ 1 0 55 56 319 431
Percent of total thickness._.__....___ 0.2 _ ____ 12.8 13.0 74.0 100.0
Portion of average specific yield- ... 0.05 |._..____ 1.28 0.65 2.22 4.2
100-200
Thickness. ... _._.._._____ feet_ 0 0 65 6 436 507 6
Percent of total thickness....________|.._..___|.____... 12.8 1.2 86.0 100.0
Portion of average specific yield- .- _{.....___|._______ 1.28 0.06 2. 58 3.9

See footnotes at end of table,



82 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

TaBLE 11.—Average specific yield of depth zones and ground-water storage units,
Sonoma Valley—Continued

Class of material according to specific yield, in percent, Num-
assigned her of
logs
in
25 20 10 5 3 0 Total | zone!
Ground-water storage unit 11
16-60
Thickness.......______..___.__ feet__ 107 45 39 155 127 0 473 14
Percent of total thickness.___.._____. 22,6 9.5 8.2 32.8 26.9 |_. 100.0 |-...__..
Portion of average specific yield..___.[ 5.65 1.90 0.82 1.64 0.81 |________ 10.8 |- _______
10
312
Thickness..._....__._._.._._____ feet. _ 32 9 39 63 309 0 452 14
Percent of total thickness..._________ 7.1 2.0 8.6 13.9 68.4 [_...___ 100.0 |._._.__
Portion of average specific yield. . ... 1.78 0.40 0.86 0.70 205 | . __ 5.8 ..
50-100
Thickness__.____._________.____ feet__ 7 7 14 47 302 0 37 11
Percent of total thickness..___.___.__ 1.85 1.85 3.7 12.5 80.1 |- 100.0 |- ...
Portion of average specific yield_..__| 0.46 0.37 0.37 0.62 2,40 | 4.2 | ...
100-200
Thickness_.._._________________ feet__ 44 18 151 6 340 0 559 412
Percent of total thickness..._._.____. 7.9 3.2 27.0 1.1 60.8 | 100.0 |______..
Portion of average specific yield_____ 1.98 0. 64 2.70 0.06 1.82 |.__._.._ 7.2 |-cooo o
Ground-water storage unit 13
16-50
Thickness________..________.___ feet__ 7 33 189 169 606 0| 1,004 30
Percent of total thickness.___________ 0.7 3.3 18.8 16.8 60.4 | ... 100.0 |-
Portion of average specific yield. .. .. Q.18 0.66 1.88 0.84 181 |.___.._ 5.4 |-
50-100
Thickness..__.__.._.._.___..__. feet. . 5 36| 18 186 | 865 0| 1,210 %
Percent of total thickness.._.________ 0.4 3.0 9.7 15.4 705 [ 100.0 |
Portion of average specific yield. .. 0.10 0. 60 0.97 0.77 2,14 {___.__.. 4.6 | ...
100-200
Thickness____._._______._______ feet. 0 17 140 312 1,152 45 | 1,666 22
Percent of total thickness...___._____|._______ 1.0 8.4 18.7 69. 2 2.7 | 100.0 |...._...
Portion of average specific yield. .. ._|-_______ 0.20 0.84 0.94 2.07 0 4.0 (..o
Ground-water storage unit 14
16-50
Thickness_..________._____.__.. feet. 10 19 74 223 0 414 13
Percent of total thickness____________ 21.2 2.4 46| 17.9 X' IRUR, 100.0 |- -
Portion of average specific yield. .. __ 5.30 0.48 0.46 0.90 1.62 | .. 8.8 [oceoan
60-100
Thickness__..___.._.__._._.____ feet. 23 3 50 77 246 0 399 9
Percent of total thickness.___._______ 5.8 0.8 12.5 19.3 61.6 [ 100.0 (.- __..-
Portion of average specific yield ____ 1.45 0.16 1.25 96 1.85 f..oo--o 5.7 |oaeee-
100-200
Thickness_...______.___._._ _feet__ 0 3 74 90 7
Percent of total thickness____________|..______ 0.6 14.4 17,5 67.5 ...} 100.0 j.______.
Portion of average specific yield_ .. ._|..______ 0.12 1.44 0.8 | 202 |- 4B |oaoo-

1In each ground-water storage unit the number of logs in each zone decreases with depth because not
all wells penetrate all the zones, but they all enter the uppermost zone.

211 well logs in 100- to 200-foot zone used from adjacent units.

310 well logs in 100- to 200-foot zone used from adjacent units.

4 6 well logs in 100- to 200-foot zone used from adjacent units.
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Ground-water storage capacity—The ground-water storage ca-
pacity for each ground-water storage unit in Sonoma Valley is
computed by multiplying the volume of each depth zone (table 12)
by the average specific yield of that depth zone (table 11).

LIMITATIONS ON USABILITY OF GROUND-WATER STORAGE CAPACITY

In Sonoma Valley the estimated gross ground-water storage ca-
pacity in the younger and older alluvium to a depth of 200 feet
below the land surface is on the order of 180,000 acre-fset. Because
Sonoma Valley at its broad southern end is in contact vith the tidal
marshes and brackish water in the sloughs tributary to San Pablo
Bay, any appreciable lowering of the water table in that part of the
area will result in the encroachment of brackish water.

In parts of the valley that are distant from the bay, it is likely
that some dewatering could be accomplished, and storage space
created and maintained over a period of as much as reveral years,
without appreciable migration of the brackish water. However, with
present knowledge of the water-bearing deposits, particularly their
specific yield and permeability at different places and depths, and the
details of ground-water movement in the valley, quartitative esti-
mates cannot be made. North of the 90-foot water-level contour, in
units 1 to 3 (pl. 5), the full volume to 200 feet may be usable if it
could be dewatered and replenished economically. Airong the fac-
tors to be considered is whether the dewatering and roplenishment
could be done rapidly enough to be practical.
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TABLES OF BASIC DATA

Tables 13 through 22 present tabulated descriptions of water
wells in Napa and Sonoma Valleys, Calif, These tables give the
location of the wells (see “Well-numbering system”), water levels,
chemical analyses, and drillers’ logs.

The name of the property owner is listed where known; other-
wise, the tenant on the land.

Altitudes given to feet and tenths were determined by spirit
level, generally by the well owner. Altitudes given in whcle feet
are estimated from topographic maps.

Depths of wells in whole feet are reportedor are fromdrillers’
logs; those given in feet and tenths were measured by the Geolog-
ical Survey.

Land-surface datum is an arbitrary precise datum approximat-
ing the land surface at the well. Water-level measurements are
in feet below land-surface datum except for well 5/4-27TH1, table
14. The distance between measuring point and land-surface datum
has been subtracted from all field measurements. Descriptions of
measuring points are in the files of the Geological Survey,

Measurements between September 1949 and March 1952 were
made by the Geological Survey unless otherwise indicated. Meas-
urements of June 1918 were made by Clark (1919). Miscellaneous
records of water levels totaling more than 6 measurements per
well are listed in table 14 for Napa Valley and table 19 for Sonoma
Valley. Periodic measurements in 85 wells in Napa Valley have
been published by the California Division of Water Resources
(Bryan, 1932). Of these the only measurements included in table
14 are for those wells in which the Geological Survey has made
measurements more than 5 times.

87



GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

88

‘ogq S o [ 18¥°1 8 1 ooe| 0 SP61 - 106
-8 D m ﬁvHQ m-ﬁﬁﬁ w bvmﬁ -oovt.-n svasnsssane ﬁhdw
*fires
ﬂn Qﬁ HvOH-H&QoH hwuﬁg susssaee D esecssscsanes w ~1HQ o-nm Q ssvscecn]| senee .-:owa-'-o sees ﬂmw
*Kires xarem do| s o 9 ‘Iq 00e] 0 - roprreetpet 1%
-oq creeeee| g T -copre] g g oz1l % L36T sesasgprenss seee zds
*Aires ;
aq 03 parrodax aagem [l o Pt 98° T 6¥61 ‘8 "aoN| o ‘xa |o'sz 0 eseeeel sy aupaag) ettt 1dg |¢\m
‘MY H N gL
(1093)
umnyep (1933)
arqe Jamod (d.) | sorjans (sayouy) wmnjep
-[1BAR -asao0y aanj -pueg JUSTIS.INSEIU LIS} WETP (1993) | @orINS pajerd S, aquuNU|
syreway @ea | 250 |pue dumd| -eiad| moraq o 19A97-I0)eM | Surseo wdaq| -puep | ~™O?| 98N 10 19uMO 15310 9M
230 jo ad4y, | -mey | (+) aaoqe| IO %3 v:mnu%a jo | TERA
19A8] 30 8dAL spmuty
FETTY

*SuoTIeNION[}  *I[QISJIIWQNS SUIGIN} ‘s faurqan) ‘I, ‘uorions ‘g Hyr T 98l ‘p frednyray
19A3[-19)8M JO pI0odal ‘M (JoT *T fsrsA(eue [edjwayd [erlred ‘dD fsysk  -uso *D fILaTE ‘Y SMO[[0] S® [oquids J13138] Aq pajeorpur sT dwnd jo adLy,
~-Teue [edTWSYD ‘) fIo0daa STY) ur PAIIO ST YOTYM Jo yonuwr ‘AsAang [edt
-80108n 8y} JO s8I} dYj UT UOTJBUIIONT [En}OR] SI€ SIQBIIEA® Blep IS0 *199] Ul USAIS a.J€ SUOTSUSWIIP JO ISIdWRIP 9Y) S[[am Snp
20 *PAIIMP ‘I ‘8np ‘nQg :smolroj se [oquais £q pajeotpur ST [[9m Jo adL]

*53j0U}00}

Aq pajeoTpur SIE Sasn JISYJO MB] Y °‘pPIsnun °n {oO)s ‘g ‘prOJIIEI ‘paex AAeN puels] aIel
gy $A1ddns orignd ‘gJ fSexde ¢ uey) sss] UOTBSTIIT ‘a7 8310 G ay) £q paudisse sIsqunu a1 ,NSN, £q pue (S[[am UOIjBAISSqO BdeN
uey) szow ‘uopedrrar ‘au] f[errisnpur ‘pul ‘Aitep ‘Ag fHrsewop ‘Q 30 £310 axe ,edeN, Aq {(zge1) uekig Aq SI[oM UOTIBRAIISQO O} paudisse

‘pafoa)ssp pue pauopueqe ‘y :Smo[[0] Se [oquis Lq umoys st [[9Mm JO 3sM) sIaqumu aJe ,YMA, £q papsosad ssoy; {(Ge1—z6T ‘d ‘6¥61) IsAeaMm
£q paszaqumuaa SI[em swres ay} arIe M, Lq papadaxd asoys {(g16T)
i 'spaom £q umoys a.ae 1amod puey syaer) Lq psudisse are ), Lq pspedsad asoy], °‘sizodal snoraaad ur

PUB PUIM  "OLI3OB[S ;1 J0j0W 8Y} JO Jamod pajed ay) ST Jamodasdol Jeadde 1o sarousde oriqnd £Lq s[[am 0) pauBISSE 9S0Y] AIB SISqWNU I3YO

Jre) ‘As]jeq edep ur sjjom 1ojem jo uonduosa@— ¢l d[qe ],



89

TABLES OF BASIC DATA

s‘al pum 1 8v°€e 6¥61 ‘12 "2 ng |s'9z | 8% eertesepreeteszadpoy Cd| 8L Umdl TNET
D secevasetoves] avrecnnes ~A.HQ m¢mﬁ aw .>°z .DD m.mN ON. mﬁ.wﬁ .--wuﬁﬂmm %.—H@M ssssvacens H_mNﬁ
g | puppy e e g |1 o9 A L I T T
'pd8 00z 1noge patk
wnwrxew pajgoday 71 @ | purm “T LL'ET 6761 ‘g "AON na  |svz | oL Sag81 |0t ereysg La3y) vttt 1021
S 1 seereeetlgetye 6¥61 ‘6 "03Q ng |g'8g | v. seereect|tepewny (D CW| LL UMA| 1€ZT
dpo| s putm “Ij*"ttttttlo0°2 6%61 ‘02 02| L ‘2@ | +002| 1 6V61 |*° 3aEMdIg "WM| Y| ZD6
€6 0
jseeoesee] sececalosanccsscsccs]| conscrnes m- wﬁmﬁ w==H¢ N. -«MQ mvH .H seceseve|ans H.H.m;o”-m .EB QN. B HU@
dol a | g/t 1| loo 6¥61 ‘12 °02a| 9 ‘xa SLT| 1 seeteretttpeudIad Y L 6% UMA| TING
B E P el DR PN 1661 ‘61 IeW
“fy1es aarem |dD 71| a 1r 02°C 0561 ‘1¢ ‘uer| g ‘ag ¥s | ¢ reteretissaTaIIM Ssdad| Uttt TV
R} P [T INIISe)) RSP Pydo 2961 ‘8218
qnao »AQ N h.- “sssssvas mm-w.ﬂ omaﬁ umﬁ-oﬂg w aoNQ esessevesl wﬂ esscnnce --.-Mmoﬂhﬂmu HH -.Hv sevssssune sz
do| al|ze/t 1 €0°L 2G61 ‘82 IEN
QU a N\.H 1r c8'¥ ....:..:O—u..... Iaq 09 z2 seescnns .o.......ﬂ@\rﬂ.m ‘L zds
dol a 1r ¥6°2 1661 ‘g1 TeN Iia 09 | oz teeeeser ittt uOSURISTIYD 1as
o}
.QU 151 a N\ﬁ A0 o AR R I L P S A % ¢ sst| og L%61 |7 pun 5 g| =] 1Dg
26 D
sesaves < sssesscasvsse] servvecace Q-bﬂ wﬁmﬁ wgﬁ_h. 5Q _”m mN sseccces ..:-.:%Nvdmm .m mh 3 ﬁdwm
O R Y [TEITIeos P 0SB1 ‘42 *09Q
*Kires Laoa *11089Y
aq 0} pajrodaa 1a1em 9%°'¢ 0561 ‘11 ‘ueg| g1 ‘1d Ssy| 9 6%61 S UBWION]|********* "] TT¥
v:«g ~‘|H IETRTPRER wo-m ..-...n-.ov..... oNﬂ—. m-QN o.ﬂ CEEEEERY .....c..-n-..O“..-;. sevevaanne NH*
D frttttleLL 6%61 ‘02220 9 ‘1@ | 0.9 | O Tttt fededeysmboy Y| v UMd| TEY
*}1I089dY
1 BRI B 8 2] 0S6T ‘11 "uepl g ‘ag 08 | 21 Se61 S, UBULION ******"***'| 1D¥%
putm “If°* 0S61 ‘S1'g9d Iia 011| 0¢ ¥¥61 | "t pRWILY "D CW[TUTUUUUTTCY[ 1rE
0861 ‘82 IEN
e/t 1o 0561 ‘o1°7em| 21 '2d oztl 1¢ el CLTTTISTICIPPINOTIPN PRPIRIRON oo
‘jao0dary
tevessssccnns sseevsceens saosvcevten| scesccns essencee huﬁﬁ—oo NQ.WZ mh .m\sa HHN
puIM T i o8 sssesseslseeespoomuooan) 4 UMA| 107 -F /%
‘MY M NV L
__ a _ vier _ .Tm.m _ 0861 .S.EE_ 9 ‘aa _o.om _ gL _ ¥¥61 _..:mﬁ:E ‘H .m_ _ 1308-€ /%

‘M€

N ¥ L



GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

90

A0 o\ © 1 g <4u uo6 a6l JOOL | addsad HY} LALS
U:l.— sssssce| cssvevenscsviocncensen @MchN ﬁmmﬁ nNN \hmg Oﬁ n.HQ O@N OON HmmH X RTR) H—OWM& .< owH f.;.-oc;-o ﬁhdm
do| a | g/t 1t yeoget 1661 ‘¢ "ady| g ‘xg 08% 022 | 6%61 """ sqWoo) "N [*******"*t | THY
o)
kdo o a1 @ g e |rrreerees freeennninenn]s T 05 008 | w81 “uoyuEls I 1dg
*oq T a [ g/trre|Trtlosrs 1661 ‘1 dunp| g ‘ag 261 0S¥ { 0G6T |*°***10ISnoxL "D [******** [ ENg
oq 1| a LZA% S Rt (R 3 2 LY6T ‘ggndeg| ag g1l 622 | T¥61 |""PIBPPOIS O "H [""**""""** | ZN§
QU uq L-H,.H QD N H. *eesestes [evsssvesrstse|scrvecsncesssenone m A-NQ mMﬁ O*N m¢QN .--wwﬂmm -S -\s eveseasonsne .ﬂzm
*Judjuod uoar ysy
aaey 0} parrodas 1a1ep| TR ‘a L o I B | 8 ‘aa 134 0¥2Z | 8¥61 Uy 1 sttt 1ZING
B B e P T 0Gb1 ‘11 "UEL
dypjrar'a) g/t 1 e |t 04y 6%61 sunp ag L11 GGZ [ 9¥61 |**r ot sta8ely [ttt [TING -€ /¢
‘MEeY NG 'L
*Kyres L ]
3q 03 pajaodaa JI3yem| 7 ettt 1ot 0G6T “01°IeW | 8 ‘ad 031 0 LP6T |"°°91®ISH Burady |ttt | THEE
puUIM “I LE°0T 6¥61 ‘@ "AON| € ‘ng (g€ LS : CTUTIN CH | C | 13183
- usrems 'H 'y l08 Uma | rez
N\M H H. sessssanalearesresaressl 4sssansessssrsroan Oﬁ uko @OM" O Ommﬁ ..EOMA—OZ umwc.um sasceresense ‘_ﬂmwﬂ
2D 42 06T ‘11 ‘uer| 9 ‘ag 182 0 LF6T pI23UdITaq sawep [+ 1091
*\ﬂ u“H wF.ﬂN .. .ov..~: m aka O.M@ mN .‘-.~..-....-Oﬂv.;-.. - ﬁh*ﬁ
putm 1 faq 0S61 ‘€1 "uer| ig 02 ce Tttt eZNOg WM [T 10%1
“aduaame]
211129 S ST 6%61 ‘12 "0 | 8 ‘xa 86 | LT 1% {7 28103D |6L UMA | THET
Z'L “leos g RE T TSN S 6 O
srecreees] Surmord | 8161 sunf| 8 ‘Xa [0°GL g9 08 M| 1981-¥/¥
panuniuop)—M ¥ '8 "N ¥ "L
(1293)
umnjep (3233)
s[qe Jamod (Jd.) [ 2o®jans (seyour) wnjep
-{TeA® -3saoy aany -puel justIdInSEIUL | 1973 UIETP (329)) | 90®€jans pa1a1d sIagqunu
SYIBWY ereq asn pue dwind| -eaad| moraq Jo 19437-a2)eMm | Bursed wdaq -puer ~-UWOJ JISN JO JaumQ 18430 1am
Jo areq pue [1am JIBIX
Iay0 jo odLy, | -wag |(+) saoqe Jjo
jo adA L
12491 PNV
J9)BM

panunjuo)—JIjen ‘Aojje edey ui sjjom 19jem jo uonduossq—¢1 Iqe ],



91

TABLES OF BASIC DATA

‘oq
‘pajaod
-1 juajuod uoat yJiy]

“pajxod
-aa g% pue uoar ysy]
*umop
-meIp 13-L1 yitm wd3d
¢g duund 03 pajazoday

*I0pO ,anjIns,,
puejuajuod uoat ydry
aAey 0} pajrodax Iorem|
‘GH6T I2qUISI9(T Ut
wd3 g1 aq 03 Id2UMO

£q pojaodaa pratx

*918%®)  anjns, Suoais
aA®Y 0) palrodad Ja)epm|

dp 1
1
dp 1
1
dp 1

o,
o
Aaaada

esores

.
.

T
T

heossoeae

o]
T

D
Fdp 1
dp*1

dp 1

<

an

IS
~
ot
-
Q

A4 AAQAAQAQ

caseses

a
a

a ‘&g

’

09

gr

r
¥/10
1r
r
1r
z/1r

1r

scsscsssssns

z/1ir
v/ee

PYTTTTTTYS

asseesese

sesessace

9
29

(4114

sessrensecans

6
8¢
¥L°€Cq

0€q
0S¢

veTee

esesancnvsrny

81

02

cecssncsances

2€°2

¥8°29

[4:i4

ceesssssnsssscinen

0§61 ‘L "gad

seessesnrssesanace

8161 aung
LI6T
0861 ‘0g ‘uep

6¥61 ‘91 "8ny
6%61 ‘1 4AInp

sesessssccesncenne

ersecesccscnsocncs

1661 ‘1 sunp

sesecssscsnnsveces

8161 aunp

cesessesnssseranae

8161 sunp

essercsesasscsasas

0861 ‘6 ‘9o

S¥61
0S6T ‘1T

*28(g
-uep

0561 ‘o "uep

8 ‘1

9 1

8 “xa
adg

8 ‘aa
9 ‘aq

9 ‘ag

86
LPT
021
S9

(134

8Ly
Gel
4128
G621
Syl
2€2
002

G6
822

S

682
9¥1

02
021

<9

06
29
69
091

oLt

811
021
v6

ggt
Ggt
ov1
Gel

€91

eavessanse

0s1
0g1

66T
02t

GET

8¥61

LE6T

ececoeen

cevassse

IEETTTRTY

L¥61
6761
0G61
0661
8761
8961

secesns

0861

eoensace

secnsene

V€61

G961
6€61

8€6T

*91qe)} JO Pud }B® SIJOUJ00) I3

:...E%vem.m
‘WODTEN

‘M TSI

-l--mdwam o-—c vo

**paeqqny T 1

UURUIRITH M N
Banqryem Jor]

uaqqn 831030

‘1ooyds uotuf)
23a0aD Junop
*ttuoSHORL IT°M
settayhsaod ‘M
esmuo L
***jy90n3] 231090

seesesssressigpenee

seeseearppNY G

suaydalg e3a0ad
sesseecsrrRAG UOQ

wox}sSuTm "N M
on--uﬂ—m,.nhg om or.—.L

.....m=m>m.>.q
*** supung 1 'y

:...%ﬁ—dvm 0 r

fesvevsiaane

YL O
€I M
SLD
IM

ooees

rosecessane

2L D
M
o
09 M

cesnsacars

feeceveccans

TINL

2IL
1IL
[4:¢2

THL
H.

oL

gL
eHL
1HL
eaL
1as
2oL
0L

oL
109

b9

1d9
EN9

¢N9
INg

SIN9

532671 0—60——7



GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

92

sesosvanforacse ﬁ.oo:..:.: secssecas 0 2661 qu “TelN

dol a z/ire “1eg9 6¥61 ‘81 "AON ng |o0°s2 ) S A ‘ueaq "™ O tttttttt| TING
‘umop
~Mmesp 33-6¢ YIIM wd3
¢g dumd o3 pajaoday opar “ql (155 B A [-TAL 3 0S6T ‘0T "YBW| 8‘xd |S°2TT 02 $E6T [**o*tau0lslg ‘D 182
1H < fossscencannca]esressncs |eerescvscsncse|rtcnencanscsncsncse .HQ WNN sssbsesense N-N@.H -m:guﬂaﬂqm om sesssesvene UN
T a s 3 RSAESEEEEN (RRAELIE AT 8 ‘xd 002 0%1 9%61 ..........uuoxohg............ 2dz
1 a PP [ITIIIOR SRR xq 202 or |l ustaaeg o g bl a2
1 a e P CXITT TS 9°1a pos 01 | 9961 |+ emmong 5 wyprereeee| Tuy
1 a 11 8 ‘xd 8L 2T | ¥P6T | TCTIRUSIEN ‘Y D1
..um.nudﬂ? oM
ut EOﬁm 0 vOuMOQQm ‘HU -wH a d‘\.n P 0sansscnncose|cccvavosnancrscane wn.HQ 08 ov1 P61 ...mvﬁﬂm ..—.- .B cetecsensns 141 lv\m
‘M¥H NG 'L
1 a o O A 001y {8961 med Iq 192| 009 | 8¥6I |  "snaeze] ‘g s "] 1DL1
a a R 1 It [Tt N DA aq 102 08z | 161 | wrwmg 5 1f| tig
1 a zr iq 61 oLe | 6961 32E10 M D] g
1 a 11 0%'12 1661 ‘1 8unp| gaq 021 00Z | TG6T ["*cccoteKeaanpy ettt 148

seesvaccpesscas poscscacasecel og w-.-u&bo.—.rm 0861 aNN *qa.g

do“1l a ir *|Burmord |0G61T ‘ST "qed| 9 IQ $6 062 | 06T |*"uosuyor “y ‘g|****"*****| 108
gL D
ORI TN SITTSTON PSRRI R 8161 ounp| geug 20g [reeeeeeefereseene] oo vaqqre wyor|  ze m| OB

do| s‘al z/1r|s89 Bupmora |1g61 ‘12 Lew| s'aa | zut| g6 |vttt|ttttBasgpun gttt INA

q Q ﬁ Hv esevesses [secavsscevserfesvrccrsscensennas mnlﬁa mo.ﬁ oo.H omm.ﬂ .o-»NmU&g-H- .< -m pescsese o MEP
a1 a g/re|eet|evs 0S61 ‘92 ‘uer| 8‘aQ (44 8L 0%61 {uInqIoyy, “| “M[ """ °[ 2L -¢g/¢
PanuURUOD—'M € "M “N ¢ L
(1293)
umjep (1293)
alqe Jamod (d0) | @o'jans (seuour) wmnjep d
-Treae ~asaoy aany ~pueg Ewﬁms:mmﬁ.ﬂ uwgwﬁmﬂu (129)) | ooejans Ladid! szaquinuyl
Sy eWaY ereq | 250 |pue dund| -exad]| moraq 2o | 12491-291EA uises | doq| -puer |THO? J9$N 20 IBUMO | 150 oM
I3410 Jo ad4Ly | -~wag, | (+) asoqe jo sredq pue MNMB J0 Ie3x
12891 o L opmuTY
FELLTTN

A 4

panunuon—"jije) ‘Aajje vdBy UI S]JoMm Jajea Jo uonduoseg—1¢] 3qe ],




93

TABLES OF BASIC DATA

“1I9M 1S3,

‘umop

-meIp 13-1Z UitM wdd
g dwund o} pajroday

(=2
@]
A3 aAd4a4a4

sessenee

'Q-
19
S

S 4

Sa4d44

T
T
T

HESE = o jaja ol 4

JaT
a4
aax

AfAg < AAANQ

z/1r
r

r
z/ir
z/1r

leosssevnaseas

seeeesaccsses] senssacen

vesenasne

v/er
171

sesscssse

eecessonsseen

z/ire
g/1e

csenranae

o

/e r

/1 L L
Z/1 L L
1ir
1r

1

s asvnenancoes

(A}
T
1r

cesnseann

0'E1

sasssacaacsan

$9°1

12

eececorscscns

021
L1°€

0S
€°Le

LE°0€

2e'61
18°'G
ye°or1
12°L
¥8°L

80°L%
261
8'ee
0L°gL

61°9L
LT

8161 aung

sessssesnsastacana

teeassanncesnennee

1S61 ‘#1 "q2d

8161 aunp

sseeresvesscrsnsen

sesssacescacrrrane

8¥61 ‘81 *d8Q
0G6T ‘ST "god

8161 aungp
0661 ‘0T "qad

0561 ‘¥1 "q2d

sescerssrrscesanne

0S6T ‘€1 ‘q24
2861 ‘82 "IBI
0S6T ‘ST "gad
2861 ‘82 ‘1B
0S6T ‘¥1 "9

6%61 ‘P1 "02Q

8161 aunp
8161 aunp
ereresesegperees

2661 ‘2T
8¥61

‘qed
Buradg

aqa
9 ‘xd
9 ‘aQ
9 ‘ad
aq

o1 ‘1a
aq
aaq

8 ‘1a
8 ‘1a

9 1a
9 Ia
9 ‘xa
8 1a
9 aa

aq
aa

Z1aa
Z12a
8 ‘1
9 ‘ad
aa
ng

9°1a

aa
8 ‘1

aa
8 “xdg

SL
06
06
(491
001

001
0°2L

89
061
0€T
91¢
08

G598
[4¢]

89

LL

091
681
S61

€6
g6
S6
S6
LS

v9
29

cessssvanne

€9
(23
144
LE

8¢

teesesacans

061
091
SL

9%61
8%61
8¥61
L¥61
8861

8161

1661

8761
8261

GE6T
9%61
SE61
Lv61

GE6T

6€6T
0661

*alqe} Jo pua 8 9j0uj00} 89S

“TuBWIMH "D "H
uojsutstm W D
°* surlrop 'a
+ *~yo9pMY "W 'L
*+**SLIION ‘I 'L

***Katumoag aop

secutes svrssseesesnel

sseesascss yorSURT

senene %UBQ'H. E.m.n-
JUNJ pOOMIDYS

***yjtws ja8q3y
‘T uosueMS ‘D Vv
Lamayjaal 'n
erredeq D
seceelreg 98a09n

*Koyyaeq *f "IN
"t I9Yoay SOIAN

setesssesessegpenee

.-o--homvﬂg .z
** Zaupaen ‘W °f
qgem N H

9%61

8961

e ..Mﬂ.:m.mo v

-
**tetYIOTIM KB
s eZIUON " W
* UOLIERIN PAL

190
S M

EETTTTRTIRN

evensen

cesssenssen

290
ES M

sessencssee

ccsecscenes

sseecsessnne

66 O
oS M

esseraseren

sesescsscse

cersssceans

09 D
sMm

8¢ D
6V M
VLS O
8¥ M

SIG
yHY
£HS
ZHS
THS
0%

[vi4
Nv
IN®

(3. 54
3%

HY
0%
a9

INE

TNEg
1€

CHE
THE
D¢
Td¢
1ae
108

g

o€
[4-%4
& 44
1dze



GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

94

‘Jud3u0d uodar ysry
aAey 0) pajaodaa aajem
‘umop
-MBIP 1J-0%T Wim wdd
051 dwind o3 pajaoday| dD “Ifa1 ‘Ql 01‘L| 89 (1128 A 31 °4a 0€€| 0971 €261 [ "'urdag D ‘H 146
| g [ beerseen] gocen 0961 ‘Z gaq cer| oz1 B R ) 1as
\H < sescercesres kecacorens ON wﬁmﬂ N:ﬂﬂ O.— a»HQ NMA sesscevscccchrsssave -oo-cﬂ.m%hm .U .m Qm
*aToy Lap & ‘uefag
u9aq aA®y 0} CNM&OQQm WH v ssdtcnacncne seessen . ad MNm.ﬂ .U .m %H.H@S.HO&H HUQ
1 a Tr £¢y L7611 *AON 8 ‘xa Let 29 LPBT [*°7" T pIRUOST 96
1H D csesssssrsen ﬁ@.@ Om.mﬂ nmN -Eﬁh wn.HQ Ab w‘.v CERTTYEY o...%@ﬁWua.ﬁ& .Q !m sesesavanes N<Q
T a ¢\m Pl R R e R R I LA ag 08 g% 6EBT I* " *o1018 *a vl | 1ve
csssssen a #\H [ & SRERELERY W)L eseseecnsegpestee nq g'%e €Ll R SRtataCALTERITON ETELECREIIT] I OF 7'}
cesvrans s Feeseesees] g0 aeeseescesgpretes N\H ena 661 0£Z eveesac fseesacassssassccsnsnanke ceeeel 13g
R 1 | TL'1E 0$6T ‘2T ‘ady 9 aq 0%Z| O0T1¢ 8¥6 1" "UOSPJIBYDITY[ """ttt (D8
peeeee PUSTURTTI s iq ZOT [**= =+ 16T |-  wosstarg g ‘oferl Wy
*3U9)ju0d uoJar ysry
aaey 03 pajxodaa aatem| dD 1| A Bl 0861 ‘¢ ‘@2d| o1 ad 09 SLT 6261 ""rrueiede) “pfrttttettttl IM9
1l a P PO 1q zL 0S1 P R e e 1va
1l v P P aa zo1 | 1ee1 | su20p D "M g
1l a 1661 ‘1 aunp g ‘xQa oL L6 IG6T| " " rumjung "1 "D 148
‘wd3 ¢
QE—JQ Ou 10#&0&0& “H ..QU Q ﬂ _.J beasennene ﬁm.mw ...-..o.-.-0@~.... w a-ka Omﬁ Fﬁ.ﬁ Oﬂm.ﬂ ey Uamm:wsom J-H .< arvsssnvsnsn N@m
o n R AR IR TR 1 1661 »mﬁ IR wn.HQ 0%1 LT 8361 se++RZZOr) ULIe| et AGm |¢\m
panunuod—Mm ¥ Y "N G 'L
(1933)
wniep (sayour) (1993)
°1q® 1amod (o) | 9OBIINS }11y iy imswow [1a30mremp WMEP 1551a1d
syJeWdY -Ireae asN - 2810y 8.an} ~PuE| [9a93]-d31em | Sursed (1023) | 2opIns =WOD | I3SN J0 J3uMO Saaquinu 11PM
eyeq pue dwnd| -exad| moyjaq a0 0 a1eq pue 11om yidaqq| -puey 1eax J9Y30
12010 Jo ad41, [ -~wag [(+) aaoqe ¥ 30 2d& Jj0
13491 L 2PNINY
Jatem

panunuon—-jIe) ‘Aojjeq edey ul sjjam 191em Jo uonduossq—'¢1 diqe I,



Yol
(=2}

TABLES OF BASIC DATA

‘umop
~-meap J-¢1 Yitm wds
11 dund 03 pajxoday]

dp 1
D “dD|

0,
@]

e 3

aAq

eseass

< << <P< A

<

crsnee

=
< aadaaaaq
72}

~
£
L]

csectoassnen

10
T

cssesrasnien

/e 1

r

Ir
g/ltir
v/e1

r
r
r
r
T
T

scosseesrces

171

=]

puIm “I

CEXTEPTRRY

eernvesced

eeaosasrns

eeassssnes

feaces

leosccconee

feevesasscs

feesacoonce

rroesnccce

L6°0¢
0%

S1°EC
LL61
0L°2¢
96791
$1°9
06°21
Butmory
0S°L6

04’9

2¢°s

021
92°6
98°L1

essscnnasane

8g°S1
0§°2

sseesssscnas

1€
0€°g

<1

0S61
861
cset
2661
1661
0861
2G61
6%61

8161
1661

0S61

0661

8161

2S61

0861

0G6T

8161

8161

CERRTTPeY

‘g Cuef
‘gz ady]
‘z
‘gg "IEN
MAMCEY: |
‘g1 ‘qa4]
‘ge "rel
‘g1 "AON|

*qa]

aung

‘1 aunp

ceseecisniiieninens

‘ST "qadg

BASCEX:§

aunp

‘8¢ "rep
‘c

soseessssnncssannes!

‘qad

csseences

messeresecegpeeee

‘v1 'qad

e0ossscsssascnssese

aunp

0861 ‘91 ‘qad

aungp

9 1q
1a

8 ‘xqg
Ia

Iz

8 ‘xa

0s1
141

g9t
011

SL

004
114
6€%

00¢€
€61
861

Lyv1
091
LTT
001
96

0¢t

LY61
€€61

oo

vesaees

vi61-
0661

LEBT
9¥61
LY61
LEBT

fossoasse

sesneas

Peosaces

9261
9%61
9¥61

besossee

6261

L¥61

caevens

*a1qe} o pud

+es s uTPOQUIT WO
***UOSUIMS ‘T "M
‘310D
LIOJO\l OPBJIIATIS
**+J19A0)g A1aey
*1In0D
[LO10] OPBIIAIIS

e 2RT1OZ Y
srrumogg sourep

eesiessiiniigpenes

eveeegpeeres
copet
seeesseeniigpenees

«+--rdeN jo £11D
PEERY va.WW..ﬂB -> om
*jsorad 3 M
R i
secerasaes mmmv._”&m
-+ess-uEpIOTY T
‘Kxpuney
weals edeN

Ka1uo3nad g
e yyoureq L tH
-o-UW&OQU -wH .E
et xaL0ayg *H Y
“esecsessssesgpesees
“++euosuUIqOM ‘g
ceeest someal Y
‘uos
Faxadsap *q ‘SIN
F oosseUBN ‘H "IN

......-..QOE..HQNV Bch

B §9)j0Uj00] 938

THTT
011

cesene

€A1l
CAaTT

8¢ UMA
690

85 M
() z8 O
() 28 D
20L M
(¢) 28 O
(2) 28 O
(D280
LS yma

T4TT

THIT
IVIT
Sdot

vdot
€doT
edoT

1dot
[4310)8
1001
01
1401
THOT

cessssnasee

89 D

LS M| do1

ceessrnares

€9 D
S M
99 D
98 M




96 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

189} UO §J Q% umop serseese hoesavul sotosvencncs [srosvnces w.MMﬁﬁ ‘wﬁﬁﬁﬂ_ﬂ .Nda«ﬁmcm
lg.ﬂhvnanm mNN uc&aﬂuﬂﬂ Ou.l.ﬂ .H-NH om .H esscnsnas d-mNﬁﬁ u\nﬁ -&00 mH q-Ha mom. mw LEEERTRRY ﬂuwaw mnm.ﬂ evsessssane .H-lhn.H
do} a 60°%9 ‘optttttl g'aa@ | evs 501 | 6%61 seeeecel eDET
do 1| n 96702 *opretttf 9'xd | QgI| OTT | 8%61 saslN ‘Af* [T
do*1| a T L] eetes ‘opTttti 9fId | o081 011 | 6¥6T *"opiveXdgr* 1961
dp| a w/e o | gLee 0S6T ‘2T ‘wer| gxa | 091 0T | 6€6T [***"**cuosiaN ‘HI* 1d€1
T a | g/t ra|ereet] ozgteg 0561 ‘2 ‘994 iq 86T 09 8261 1HET
do 1| 4fa ¢rl 99 Ia gIT 54 ££61 TINZT
do1l a T L[] Le1e 0661 ‘ST ‘uep 8L LE61 1021
ap 1| a TI[tt] 60°29 0561 ‘0§ ‘wer 0E1 | S¥6T | """ ALlanow ¥ 1481
T d 11 0g 6¥61 ‘08 "o 021 | L£61 """ syoE[ 113q0Yy 1321
do} a T L] g8y 1661 ‘v rady 66 sessecsd eeceeet sa9pUES (] zd21
jeevocser ecosecef sevvevnvrcnn [ercnncene N.NcﬁN Ommﬁ -N.H‘oﬂg
. T a Ir tecensene m.mNﬁ w¢Q~ uo,ﬂ.h.ms wahq 0¢1 021 P#mH -:..-.-:.&hﬁm .H.H:.:.::.. ﬂmN.n
“SHOTX 0L D
1.—. < es0ssvsancse Jessscesce [escscccnsstst|sastccnsvcsonannasyl a .—m Iﬂuﬂwm -Q bﬂg mﬁ .3 mNH
T n pueyy :H seccanere MNﬁ 9%61 QH.H..HQE w-ha 861 oy 9%61 ....wﬁn._.o.ﬂr R YN S LL L A R B 4
1] @ | pumm e et e sag | eor e LBGT | e rreusaepy pheeeeee] tutt
*Lareq
sescanen < f............ 40ssnecen jrvsrcsssssccn]esncesercscscancnnd ad L2 ST sesensedl s.HOmm.wU .<.nﬂ Nb maﬁ— ﬁmﬁﬁ
oM | *doyg
B Folio § o N i A 0%'9 06T ‘¢ ‘qad| g8 ‘xQ [§°8S £1 8E61 | PUIYOEIN 1IMBQ] TNTT
I a (7RI LR I3 A9 ¥ 4 1661 ‘1 @ung| g ag| 69 [-+4 0G6T | " soureq ‘d 7| 138 4 44
ESPERS I YS TITCECRETRY APPSR s creeiningpeeees nd |e'cg cz sernenf sresenennnnigpiend oo wmal z1T1
S SLECT SITTSIOTIORS STPISY IFags 6V6T ‘B1 "AON
QU Q 1 H *Vﬁ m*mﬁ nm~ .wOo m...uﬁ— m.Nm mN sessenl .........3&~:0m seyfesereareneas H.H.nﬂl*\m
pPanunuod—M % "4 “N G 'L
(1993)
wmiep (399))
alqe 1amod (do) | @oBpInS (sayour) wnyep
_ITeae -aszoy | aany| -puep |IUSUWRINSEIWINSWER| (1 501 g5pprng[POIRTd szoqumu
SYIRUIDY ereq asn pue dumd| -eiad | moraq zo| 19A3-1938M Burseo wdag -pugy | ~WO?| I8SN IO I3UMO 19710 =M
19430 3o adLy, | -way | (+) 2a0qe jo 21eq  |puUE 13M jo | ¥®AX
19Aa] jo ad4y, spminTy
JI21BM

penunuon—-yi[ey ‘43]jeq edey ul s[lom ivjem jo uondudssq——1cy dqe L



~
(=2

TABLES OF BASIC DATA

*159} Jy-g uo wdd

¢1 dund o3 pajroday]

*0661 Arenuep ur 1593

uo UMOpMEBIP }1j-11

yim wds ggp padung)

'0g6 1 Axenuep
ut UMOpMeEIp }3-0%

Yy wds gog padwing

§P61 aunf ut 38}
O UMOpMEIP 1}-CF

ym wdd g1% padung]

‘0g61 Lxenuep
ur 3593 uo wds gg1
padwmd "GpeT sunp

M dd
o)

‘do'm
do

dp 1

1
T‘M

Leoocons

porscese

QS
Lo
AaJddA

[«
0
a4

foeeeee

pu1
pul
puf

aay
‘sd

hooass
beeoes
sesee

Peoses

P aeeae

vier
i

gL
Z2/t Ll
2/t L L

0¢ L

02 L

lorasrecsacsus
[ecesssssccas

frssecroceescs

fesessscssassne

29

08

aosesssss

sesecncae

essnncans

eossnnssse

sersosnas

CEETERRT)

20°91
00’91
p17et

faoennes

0€°91

0°69¢
L1t
Sutmorg

00°8¥
2°ELy
08°€L

98°21

81°1L
geel;

0581 ‘G2 ‘uer

eesoscsennennsannns

6V61 ‘22 "d2d

2

y ‘uer
‘LT 120
aunp

‘82 1EIN
‘py ‘uep
‘91 *02Q
‘g1 sunp
‘LT "1P0
‘91 *03Q
‘LZ IEIN
‘91 *02Qq

‘LT IEIN
‘91 22
‘LT 120

HARCCE |

cecescancee

eesssssne

0861 ‘2 "qad

6961 ‘2 "9°Q

2S61 ‘8¢ IEBIN
0S61 ‘¢ ‘uep

8 ‘xdg
A

aq
01 ‘ad

g

aq

1 ‘2

8 1

0z “xa
21‘a

01 ‘xa

8 “ag
8 “aa
8 xQ
8 1q
aa

aa
8 ‘Ia

99
06

0§
6c1

3474

14
66¢

veecenss

98¥
1344
0G1
0S1T
011

0zce
144

01

91

16771
wp.mb

mm.wn

oy vl
9¢
9
9
9%

L1
8¢

sesscendl

csecnnsyl
cesvrnedl
seeesses]

L¥61

CETTYRTIN

eecesnyl

ve61
6961
6961
8€61

1€6T

-++*uosuyop *M ‘0|
eer JRlaAY SThOTY

T?mccmhdaz;_mo
“esssaraanesasgpeeese

seesesssniessigpeeney

Lxauue], 12meg

SRCIITILOPPTILY. S SPRLE

sernseesieiiiagpeeees

sseccaess

seoptee

teescessacntagpeeens

*Terrdsoy
aje)s edeN
***0pRUOJIOD ‘g V]
seettestIa0g yoe(
“essueTrAp *D)
eesersondg *H “H
*Kareq
‘xessen 'y °d
WIMG "M "D "SIy

*31qe) JO pUs }e 30!

heessocsnsss

hooeoscasons
foeoreaansas

beeoreeccnes

6L 0
Lom

$8 Y Ma
€8 UYMa
8L D
99 M
28 YMa

LL o
SO M
18 Ymda

13003 998

¢OST
o6t

£€dsT
[42 841
181

g8t

1d¥1

¢Ivl

1191
€Lyt

oLyl

jS5 2!
SHV1
CHV1
TH?1
10%1

1091
1844}




GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

98

| s‘al putm Ittt 28°01 0861 ‘21 ..HQL g1 1 44 0LT |686T [ """ BRRSTYD LT THIT
*ouuaAdg [1:3e}
ssavaces < weevecccncss [serecaare MN m.ﬂmﬁ m::n setsssannes MWM sssesnscens Jrassscnn NM-HQUU -W-HE NN‘ B Awwﬂ
4 D essssesrasas [srcccsscs lasevensscnrea|vsvsncccnssrercceces 'MQ *ﬂN-ﬂ OM WNmﬁ poocse du“@ﬂmﬁno .H. sesscvsenee Nmnﬁ
G€°9¢ 2S61 ‘8% “IEN
1€°82 1S6T “¥1 'qad
D I W ESSITRITRY [RTTTTRTES Py 6F6T ‘2z 02l 8 'Id k°Lel 1 eesees beecrpueraanyg wh | 1dE T
GI'C T66T ‘8T Iy
sesrscen D sassssccsncs fosnssrane MO.WN m*m.ﬁ -H .U@Q wA&Q +OON w CEEER TR ouo;aodaumﬂw.ﬁﬂo ohc ssssveennes MZ@.H
09°0¥%
dp| s‘a G sL a4 6¥61 ‘12 *o°Q Rlel 062 1% resrererpeestnereesecioptet 16 UMA | TINGT
08 O
DTSTRY IR TI ITIPIRPODIN [YPOTTOTRY FOPRISRRTPRISS COIPITTOTIISIPIIE PR IRR e S LLTTRIISY ECTIISTTLY CPTICIEY PRTTEIRPPT oA ge M| et
82°2¢C 2961 ‘8¢ "IN
1 €9 ¥.°8% 1S6T ‘F1 "qa
“dn*sl n | re-e¥ 6%61 ‘12 2od zr‘ad ] gorl| 9 seseeres bessepupiaAaYg Y -eeeo | pyer
02
-M NSN
09°63 6¥61 ‘02 "°2Q 18 O
S 7 W EXZERCITITEY CEORPPRPS 8z 2161 sunfl % aq levez 61 eeeeees fraresaaaeeaaagprenes 69 M| zaet
G66°¢CC 2G61 8T "Iel
08°9% 6¥61 ‘0 "02Q 12
dolarial e e .. o, | eeeen e 012 Jotget 13 ~eeoee Lenayog weniml -m NS | TEeT
‘Axasany
[ERETILE SRR TS ERTETETRRRCTY CECCTRTELE NP TR0 81 1861 ‘2 ‘qad] g “aq lc'cy €z [PTPPON . mv_oandvsof.........l mOmﬁnw\m
psnuyiuoD—'M ¥ M “N ¢ "L
(1993)
umjep (3093)
°1qe Tamod (Lo 8oBgans Emﬁmusmdmﬁumwﬁ“mw { ) myEp pajerd
-TteAe -asaoy aany -pue *F1 (309)) | @oejans szaquinu
SHIBUINY .Mz.mn— asq pue dumd| -exad| moraq Wo 19A97-491em | Furseo widaq n%.._«.: «UIOD | I3SN IO J2UMQ) kwn”:O M
jo aje@ | pue T[am IBIK
J9Y30 Jo ad4y | ~way | (+) aaoqe 1o 2dAT jo
194971 PNy
J31em

panunuop—-Jie) ‘dojjey edey ul sjjom Jojem Jo uonduoseq—r ¢ dIqe L,



99

TABLES OF BASIC DATA

*31qe} JO pud je S3)0uj00] 998

06°%2 2661 ‘8% “Yel
o¥°8¥r | 1961 ‘L 120 “juexq
a PIEY 16T ‘sg Ay a 00z] SOT Jose6T =9PTIH 95a0eh """ ") yH 1k
n sv0s  |° op-eete aa os1| sz1 |8teT | ettopeet Sg12
a 91°9 op****] aa 802 20T |8b61 | "urmpied 'O "d a1z
"wd3
G dwnd 0) pajroday a ettt o9GtIY opl  gfaa 002§ 001 ¥61 |* Io8un uoITmA sg12
a seeeesees| geene sresesaneiegpeeeny 8 ag 002 134 ¥61 ‘uosjem 1ned [4:4¢4
dg a I 1l 41 1861 ‘6 N g‘ad | oO¥I| S.  [8¥61 ["sserdnoQ ' °q e
e (

00% durad 03 pajaoday] T ‘dp|xar's ¢z L RN - z1faa gps| ce S e e o Y Viz
1 a o] Aaiiatiad I3 ) 0561 ‘6 g4 ngq 82 | €11 |9teT ["*v-Leryued “H L{TtTtt| 1002
al n e o] oo 0G8T ‘16 ‘uep aa ce1l czr  leper |tvessom W wlttttt| raer
al n |l gprer creveeneeegpre| g oag 0LT| 001 |gpgy [rrererrereroprerebeesee| ol

‘wd3
01 dumd 03 pajaoday 1°dD} s wle T PR 0561 ‘42 ‘uwer| g‘ag 66 | 01 |9F6T ["TTtaemod D CM[TTUUUC| 1161
1.— AH ﬁ\n .—- essssarte besnigranscnsefsersvrrnenrntcnsscns w».nﬁ— 0g O¢~ wﬁmﬂ ........&OQOOO .E essescacane MV—mﬁ
1l sa r aa 06 | o011 T | uewmeyog rom 2581
’H Q ®ssevesacuse |esrancces [seceavacvcccnsassnacncscesasscecue Q aha OOﬂ °¢ﬂ P*QM -....-.-.-%8 om AMQ#
00°2+ 1661 ‘€1 "T1elW
0z°¢+ 0S61 ‘12 "Iel
1 4do) gl | pgrga [ereeeeesopeeed g go1| o001 [lepeT |onyswog wmorfeee| zret
1 1Lt vhte 0561 ‘1€ uep| g9ag 00T| SOT P¥ET [""*"""I331oMZ “p[*"**""**"| 1061
s s e [ g 09Tl lpgeT Frrsaeied v mbtereee| raLt
T 292 161 ‘ST "qad
‘0'dd| a £9°01 0661 ‘2 °qad| 9°xQ 092 SZTI Wb6ET [°*tceaoved D cgltcttttttt{ 1HLI
1801 0861 ‘1 ‘a4l
a 17T Laqy 6¥61 3Isndny| ¢'na | gpe | 891 [0B6T ["°"Cttrtcertuossig 1ast
al g feeereeeeees P 8161 sung| | ogzl qg cohe -op* Z391
00°89 2661 ‘82 "IEW]
R 29 9€° 0L 6v61 ‘02 "o2(| 0SSy 98 O
ol s‘a g/ir g9 |TUtetetttropettttl gfxa@ | 9€1) €S s.uewmesiog] £l M| 1391
RN I I ce e161 sung nq gg |-eeeeees - puereasyg v ] pot
*I9je’ay],
QU?..J ad N\.n 1o sssesnssecrvencseesl aa 0%2 32 6361 ﬁwlw>ﬂ.~ﬁ—‘r....:..... ZHOT
¥8 0
sesvenes < sevrevavencsfecasianne Qo&.ﬁ WHQﬁ aun .HQ *&. wN essennne -ﬂﬁmgﬂwﬂ—tﬁo -4 ﬁb g ﬁmw.—

114 2861 ‘9Z "IEN]
cvessnne] g 1 el 512 0ceT ‘ZT ‘ue ¢ag | o'1z1) cc B (o1 L oA 2 ETTTIITITIES B s




28°LE 2G61 ‘82 “JBN
2°v97 | 0%61 ‘v ‘uer

1189y 69°%9 6¥61 ‘9T *03Q 1 T19M umoag
UuO UMOpMBIP 13-88 0°8%¢ |S¥61 ‘g1 aung yirws [erdsoq
yia wd3 goy padungd| """ lar'a o% L || o'e¥r |e¥61 ‘L1 "IP0| 21°ad €2e| § ayeis edeN |8 YMA| 2082
or°ie 2561 *82 "TBN
22°1¢ 2961 LT “IEN Z [I9M umoag
$8°L8 6¥61 ‘91 "o2Q yyrws rendsoyg
sessscse D jeancecescsnce jassecanse Pumwﬁ Nvaﬁ QPﬁ -«Oo Nﬁ -.MQ +°°N m esevevns Ouﬂaw ﬂﬂ@z ssesssvecee MOMN

Jurmoly | 8161 aung
90°%9 6¥61 ‘1 ‘AoN ad; 10°66 21

ot 9L M| Hege
Eg WnuoN.WBUMw esscecusess .—HSNN

*yueq JI9ALI
Buore dumns a8ae7|

1] ST O |t eLy 661 ‘€2 "0aQ nq €1 01 "t TERTASTYD LTttt 1dee

uﬂo uU a N\._”lﬂ [l RARREALEN Y- K3 { sessecececsgpeeees wo.na Gez 5z 1GQT  [rorereeerreeropreres et 2312
€6°9 2561 ‘92 "TEIN

@ssecsns .D. mﬂﬁ mHQH wa-HQ wh..ﬂ mN asevcnese .-\--Q-L-NWO -mu oH. sesceccrcan ﬁmHN
d| s 0z°eT 6%61 ‘0z 0oal 81a |oe1t| Ly lgper [ererreeeropeees[reeeeeenees| uarz
88 O
al v peeeee [l gt g161  sungl guq | gg [ vopr|  eLml sz
22°s 2G6T ‘L2 “ITel
60°€2 6¥61 ‘0z 22 (2) . 180
e 191 g161  ounr| 9xa |oBz | o9 e e N R T T
v—nmm ~1H wh.cﬂ ...........Oﬁ.. oo —-—Q m-v* MAM sressen bﬂg m.uhﬁgwum cseen . ﬂHMN

esssansssessafocsocnne wO.N Ommﬁ -ﬂﬁ .NQ< nq m.m 811 eescene frocesscscnccvensrccosefeseccccrnns HQ.ﬂNlﬁ\m

100 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

panunuoD—M ¥ 4 N ¢ *L

(1093)

wmyep (399))
alqe Jamod (do) | @ovjans (sayour) wmnjep d
-Treas| | -9sJ0y aan} -puey JUSWRINSEOUY nwuoﬁmﬁu (109]) | oorgans {P21°1 szaqunu

syIeway ered Il pue dumd| -esad| mofaq 10 19A9]~J97eM uses o —pugy | “WO?| 298N IO JoUMO |, 1em
0 ue [jaM °a aes U

J9Y310 Jo ad&y, | -wal j(+) aaoqe 30 @eq p Mm J ) A

e 30 2CAL apmnTy

JI91eM

[ | 1
panunjuo)—-ji1e) ‘Aajjef edey ul sjjom iojes jo uonduosaq— ¢ dqe |,




101

TABLES OF BASIC DATA

*pad8nid A1qeqoad 11om|

M ‘dD

w1 4dD

sd

Sd

sd

EETTTTY TR YY)

G2 L

sesssssvesee

ssscsessesan

G2 L

0¢ L

fecvennoe

89

seecaces

csevsnes

csssrses

[4:]

26

Sutmorg

Suwmorg

€1°%9

cenncrscraced

6L°9%
91°89
Buimor g

25°29¢

L 2L

6161 ‘g "1dog

6161

0861 ‘$Z “uer

261 ‘8% "IEI
0861 ‘Pz ‘uer
0261 red

2861 ‘8T "B

sessesacsegpeeess

0S61 ‘pg ‘uer
2661 ‘8% "TEN
0G6T ‘¥z ‘uer
Z¥6T ‘91 190
ZH61 ‘€2 "ITEl

eeceegpee

0861 ‘¥2 ‘uer

21 aa

21 2a

AR

91 ‘ad

21 %aa

02 ‘3a

0z “1a

2/1 e19q]

2/1 g1aq]

02 1a

98¥

098

9221

S6L

0S¥y

289

(114209

LE'L

L2°¢

cy°L

02

6161

8161

€261

€261

0261

0€61

1€61

1€61

2E61

€€61

*3[qE} JO puUd Je SIj0Uj00) IS

‘% 'ON

EE) B} AR )

~WiG} S8Yaty
pue swepy

‘T 'ON

233O 4119

-UWI0} S$3qI0]
pue swepy

‘g "ON 933

Arxauraoy

¢ "ON §2qa0,
pue surepy

*ON 2939

Axourxoy

¥ "ON saqaoq
pue surepy

*ON 933°IN

Arasurroy

€ ‘ON s9qIoq
pue swepy

‘T "ON

H=® D 4112

~UWLIO] S9qIOq
pue surepy

‘2 'ON

H® D 412

-WJIO) SAGIO]
pue swepy

‘9 "ON

H ¥ D AT1ou110)

9 *ON S2qJoJ
pue surepy

‘L "ON

H=® D Al19w10)

), "ON SaqIoq
pue swepy

‘g ‘ON s9qao4q
pue swepy

o

cssesneceen

ecscssreees

sesensesnes

¢ALS

13L2

¢HLZ

THLZ

1vLe

IN9Z

[4,¢:14

1TN92

1392

1992



102 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF,

QU -q h—. sescqanes Nhowm ﬁmm.— hN cﬂ@rm. w -.NQ WOﬂ Mwm mmﬁ o-.-.--wmdﬁ—o -m sesrecsssne .——mmN
R B ITS sieesessiigpeeese | garg [oeeee ZTT | -eeeeeee] s T A K = 1T
Tl a (1214 1661 ‘ST "934 8 ‘ag ott 8T1 €61 TCUTITIALOINL °* 770t 0t" | 263
1| s‘a 0€'¥%1 | 1s8t ‘6 ‘g a 8%1 €01 [gH61 |***"BITA BQ xag[**"vcttt| 1HEZ
1| v B R e I R e cLt 66  [gEET | ttrreerreeesropeeree]terteseee ] 262
T v .:.....:..# seestscssssssannee o1 ...HAH Oﬁcsn col €61 ......Oﬁ..... esesereasse NUmN
T N 12°8 0661 ‘9g ‘uer 8 ‘2a 091 L0T [8E6T el 1062
96
0€¢ | 2S6T ‘82 "TBIN -M NSO
02°9¢ 6¥61 ‘07 *9°Q 06 D
T°11y 0€61 ‘62 "gad LL M
1l a el zoez Q18T ‘0z sung| g ‘xa 10 Le ceseened]serieneennigpense o wna | 1usg
2 'ON fstumig
Aaswrro}
4 B W ECRRIRRELITTY CTERITTE] PRTPITTTTITR) ROPPRPRTTITTTPIOIO) [PIET 70 S IO P P ¢ beet |puerredow ‘0| | guLg
*¢ *ON Aaru®lg
“1€6T1 ‘L1 KeJA uo 31s9) ISEEL AL
uo wd$ gLz padwng 1l a feeeee P ORI P e I TeRE s c8p |at'g re61  |puetaegon wo || tasz
‘1 'ON As(ueig
A{rama0}
doer| a [l e 6¥61 ‘12 "0°a| g 'aa 009 l19'e bze1 |puetaesow ‘mwol | oLz
8¢
seasesea D wsvecsssevasefaceannene \A-ND ..-...-..-Oﬁ..... NN Q—AQ tcssacna m ssesees ..--.o......0ﬂu...-. lg Zmp NSMN.N
LS
STTETERY VoW SRIITITRIINE) EEIETLITR) AU et 6¥61 ‘22 “1°0] oz ‘nag [vcr I seeeere IDUBTIRAIN “H "D [ -M NSO .:>;N|v\m
psnunjuoD—M ¥ ‘4 N ¢ "L
(1033)
wmnEp (123))
a1qe Jamod (d0) | @orjans (sayour) wnyep
-[reA —asaoy aam -puey | JusweInsEoW|Ia15UIRTp (199)) | soejuns paotd p—
SHIEWSY ereq | 50 [pue dwmd| -esad| mojeq ao| 19491-I83eM | Jursed wydaq | -puey | ~WO?| I9ST IO IBUMD|  zoy em
I8Y30 jo adfy | -way |(+) aa0qe Jo &eq pue [rem jo | I®RA
1ona] 30 2d4y, spPmITY
J91BM

panunjuo)—*j1je) ‘4ajje) wdey ul s|jom 19384 JOo uondlosag— ¢ dIqe ],




103

OF BASIC DATA

TABLES

‘md3 og
duind 03 pajzoday]

‘wd3 1
dumd 03 pajazoday

1dD
do

-
a,
Q

s'a

<a i<ana 58, pon 5w 4 aw
: d

a

g/ir

g/ir

g/t
g/ir
1r

Ty,
v/ed

e r

fereroanccans

1r

er

¥/1s

v/itr

4]
99

89

€L

ceesscsns

€1°61
¥8°8
STy
[l 4
95769
81°¢€e
L0 LY
01°L¥

L1°02
96°1¢
05°6S¢g
ve'ee

¥9°%1
Buimorg
L1
Bumor g
82°C1

8y cv

06"

16°€1
L1761
0€°€g
e 9¢e

6¥61 ‘6 23

6561 ‘12 "23Q
8¥61 ‘¢ Sny
2S6T ‘LT "IBIN
L eegpee e
6%61 ‘12 'o3Q
2561 ‘8% XEIN
1S6T ‘€1 "IN
661 ‘12 "02Q
2661 ‘8% "IB
2S61 ‘Lz "IBIN
1661 ‘6 "IeIN
0G6T ‘9T "TBIL

0S6T ‘9T “Telr
06671 ‘12 "B

sereasiessagpeeese

ceressnesnegpeeeee

0861 ‘9g ‘uer

0S61 ‘Lg "uer
L¥6T ‘01 ‘uep
0G6T ‘Lg ‘uer

oon .

1661 ‘1€ ‘uer

seecesssrcracsanes

cisergprees
0G61 ‘9z ‘uer
2861 ‘8% "Il
1661 ‘6 “IeI
6¥61 ‘1z *92a

0S6T ‘18 “IBIN |

aq
nq

9‘aQg

01 ‘2@
grag

8 ‘aa
aq
ng

g'glt

0°18

0°1¢€1
5’09

061

0°6¢

081
0871
vve

00%'1
Lve
0°98

0Le
3¢}

00¢

6¥v1
0L1
01e
0'¢ce
S0t

2 44

SL
Gl

91
€T

0§
0g
S 1e

0L
811
o1t

011
ott

676 1

9161

861
0681
LV61

cesvecas

lB¥61

861
love1
ov6 1

seeersns

Wmma

0681

*31qe) JO Pus }B S3j0Uj00) 335

e
**etrsauren uyop

+++faywog L L
‘youey

Aateq 1oasng

-.--Mﬁks -> -<

sessresieseigpesees

-+ uosayrely

**uoojunyy ‘H

sresessngpeeees
‘zsunjael ‘4
-+ 3sanySuory I

++ee+8)j2UI01G *D
s+ 1sanyl8uo 1

sesssersecsisgpesess

D) - Ea
segap30d D W

caseesss

-+op---e
n-n-oc~u%8 .q -‘IM
seresssesenssgpeenes
“PON ‘H
. T UTIRITH O
“ss:uasueH 1 ‘T
sessreseceyaeg cp

**uegeueld ‘r

08 Ymda

€9 Umda

19 dMa
0S YMa

8% Uma

veesacaacas

seeesscnere

9% aMda

cdse
1d5¢€

Tave

1vve
INEE

4t E43
1492e
1ree

gNT1E
INTE
101¢

140¢€
1d0¢
€g0¢

cdo¢
Td0€

Tvoe
1V0E
glse
1062
[43(:14
IN6Z
15162

TH62Z



104 GEOLOGY. GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

“Lareq
s 1r oF"LS 0S6T ‘92 "uep|! 9°xa | o1y | 9% s, 2)j2U1018 1092
s puim SL2 0561 ‘g1 "ady na oot 081 10%2
*uoydrs
hﬂ wﬂ—ﬂﬂ,—mgv °~ “mgﬂmf.-c-o.- secess lossrsnsenssssfscanscnnn vﬂ.w ommﬁ qu -dﬁho
wd3
ogg dwmd oy pajxoday| dDf§‘a Bummordy| 0¥61 212 | os¥ | o1 [jo¥e1 [ """isanySuoT I T4€2
1| a ............4 teessnsscrccsrsace xq %9 0SL sessesesfeesteganaig *D O 1v2 |m\m
MG “NS L
sesceses Q sssvecons wv-@ﬁ ommﬁ QQ Q-H.QE wn.ﬂa asscnses @m essenssasfevssnvescsasssecvosvesfvecssnccnee .ﬂzmﬂ
~wmxd3
00g dwnd 03 pajxoday g |- coeceeeel Gurmorg | ceeeeerrrropeettt| g taa oSt 091 logst ceeeegpree 2098
o ofeeteeeettlogg Burmord | 1G6T ‘€2 "XBN| 8°XQ | 0ST | 09T |0€6T ‘urAeq Cp m|ttttttttttt| 109¢€
PO TECITTITIICY (SCane MORIRNCHO) Bt i goz‘1l €2 SOV [RTISTR I oie s PSRRI e
Q 1H .. @uuﬂﬂ— ON. Pm ﬁQH .-o..-.-ovo.o-o sssevsnsene Mmmﬂ
a | putm 1 s . oa | os iy R R T T
P TR PR eeieaneigpeeees ag | | ge cernel s sumy vl 5 umal Tace
erevenase D eserecnssccas Q*Qﬂ -.HN .UQQ S onﬂﬂ mN srsecana ..-uﬁ@&aom -.H. ..H_ Nw mBQ ﬂ]ﬁﬂﬂ
QU D. M ‘lh .o....-o...ov.-;- w nhm wmﬁ mm ﬁ*QH o...n--o-..og-.-- sescasevane Nwmm
2G6T ‘82 "IN
"wdd 1961 ‘¢ L=l ‘JueIneIsay
g dumd o3 payzoday|  T| N §9°2¢  [0661 ‘S AeW| g1°Ia | zog |89  PS6T Sl A I 21
v eessessccsss feescecocctanecranee nq 21 reeenessed ceesoeesl et gauren uyop| 59 WMA Hmm|V\m
panumuoD—'M ¥ ‘M N § °L
(3093)
wnyep (3093)
a1qe xamod (do)| @o%jans N uwmawﬁmw wnjep poterd
~[reae -9saoy Qanj ~puey N 99, aoeans| sxaqunu
Srety ereq °sNn pue dund| ~exad | moraq a0 19431~ 2218M Burseo hwnww -vw.uﬂ “WI0D | I3SN IO IDUMO kmn..:O mem
12910 10 2d£1, | -way | (+) 2r0qe Jo °yeq  [pue [IOM jo | TE9R
oa0] 30 2dhy, spmnV|
a91em

panunjuo)~—yi1e) ‘31w edey ur sjjom isjes jo uondusssg—'¢1 dqe '



105

TABLES OF BASIC DATA

*a[qe} JO Pua je S3j0Uj00) 3Ig

n | putm 1|t ¥6°9 6¥61 ‘9 "d2q| g‘aa 85 | 69 sertsers| et BISSIMZ 1715
lh ¢ esssrevvcsves] sesevvvee] ve00csn00rrr|rrsssvassnensvaneea -HQ NQN ssevvssvnsen w.ﬁmﬂ UW—.—WQMH -o ch- AN O .Hh-m
e JE7I NTSPUSRE FENTIIIS IOPPSPRNTN MO xa gz |eeeemreedgrgr  |eeereeeeresoprnes 22 0| zag
o [V CISTSSISPRIOS DISTIRISS PUSTRSI RENR SIS o gg |reeelotgr | rreeeeererope| vz o tae
I a 10 I Sbiil I t492 6¥6T ‘91 *22Q| 91 ‘4d [0°L2T| 0T (9161 | " uyduey xajxed| €22 D 1VS
| g0 ¢ 1| oge 1t 0561 ‘ST "aad| z1 3 ozel L9 RIS IR Iy
*ajoy
%&—u ® aq 03 ﬁwahonwﬁ [ ¢ B S AARIRERLEERE RELIREREL B4/ 34 8¥61 ..w 2aq| 91 ag 009 o011 cescanes .....nnvmﬁWb.m 5308 4 RORSRARALELY NS 4 ¢ 3 lw\w
‘MP Y N9 L
el aar ST L |l 1Ave 2g61 ‘v -ady| g1'ad OEV°T [8¥61 |°*uosdudy g "pf*wrtreetrt| 1LEE
PR EISTRI ity %61 ‘a1 oaal 21‘aa czz  lawe1 |- staeq sp || 1mee
vesunense N..wAﬁ LEBT ‘GT "AON 21 ‘aa [\ 24 0L e soag hw.—:OU ecesececene| InTE
eeeeseeel Sutmord | 8161 sunp N\H g1‘aal 86z gT1 R RRRRLOLEY RELTLILIELE) (RSN o
md3
091 durnd 07 pajaoday]
*juajuod
uouat y31y aaey Butmorg | 0661 ‘22 'XBIN qnid
03 pajxodax .§m3_ 71 ‘dplaar ‘g 20| 89 Bummord [6%61 ¥1 "22a| 8‘aa 8| 0ST 16261 Lxyuno) edepn|seeeereeee| 131E
M
1 ‘dD| xag ST L] L9 25°9g SRR i B4 G 1o oge| 081 |8¥6T *STABRQ M CN|TTTcttttt| THTE
"6¥61 ‘ST "o2Q M
wd8 yg Sumordl*1 ‘do| n | gg 861 eseunenssgpeenns| 01 2q cov| ov1 lewer |*asreng rsap|eeee| toTE
‘wd3 86°89 6¥61 ‘ST 20 e}
og1 dund 03 pajroday B Y TTTesre (RARR it 8161 sunp| z1q c1e| opz | reeleerstavag w N |ie
sl @ Tef | 8etes 0¢61 ‘g2 ~advy| o1 ‘2@ zLe| se1 |sve1 sssag T " 1d0¢
‘08671 ‘22 "IEl
wdd g9 Sutmorgl dp| a [|vtttttttY| G Butmold [ 0661 ‘23 "Te| 01 ‘xd 08€| GIT [0T61 |[°"ruosuag & ‘W(***"**"****| INOE
1dD|s‘a v¥/er| o £¢'ee 0661 ‘1 ‘qad| 9 “aa 82z{ 091 |[8P61 |""sSowadH 'L A"t | TINOE
1—.,.:.... essessssscsse] sasscacns|evoretrcccon jeriesnavscarennenne W-.HQ NO‘H OPN QVQA o....&UWWﬁS O.m> ssessnnanne NMOM
‘umop medap [28: 284 1661 ‘9 ‘qad
13- 13T WM wd3 €21 | 6¥6T1 ‘6% ~ady
01 dwmnd o3 pajaoday| 1 dD| a T 0g; |6¥61 ‘sz 'xdy| g‘xa 061| 0v¥S |[6¥6T1 |""~"uosTim "d £} TINGT-€/9

"MEYHNIL



106 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

I i N\ﬁ [ RRALAALI E X021 teeeseseacgperees m.:Q 0°81 zL €L8T |'*ueury3or "L H | | 1d8
S
do|rar‘a 1| 6¢ ot'st 6¥61 ‘22 22| 9°IQ 08 oL G061 [**vra8eg 1 H|vttvet s
q4dp] aag N\ﬁ L 1| 29 R R L I R o fa 00T oL PR3 S RRARALELELUET <) SEEELY SIALLRERLLLR B 2 Y
wrdg
00g dumd 03 pajroday M s‘a e eLPT 6%61 ‘0€ "AON| 9 ‘1Q 143 oL LveT " z3edey ‘W T 1H8
S
eseereee .“N-H..H~D ﬂ ha sesansense mﬁﬁ m*mﬁ %ﬂﬂh w.&a OO owﬁ mvmﬂ .o-.wwmmm -S .\S canssaveree .ﬂZP
cesar el Q ﬁ ._.J sesensens M-® .-.-....-Uﬂu-c-.> Wuhn ON,ﬂ vh mqmﬂ ....iuﬂwo .o !m casrsnceres NMHP
do| s‘a |37 R R (R 4§ 6¥61 ‘32 "02Q| 9 ‘1Q 021 | SL 9p6T ["TTTOSIOTUD (Y[ THL
la i ZASe N 8L 6%61 ‘1z "02Q| 9Md [0°ST | LL S06T [ofed Q@ Z SIN " as
‘umopmeap
15-0Z uits wds o0%
dumd 1597 07 pajroday | aar ‘q e |lozret cevenengpee| gaq |ozzrl oL GggT [rrreerremropreee e L gy
PN N ESPPPRS PR Py 6%61 ‘08 AoN| 01<2a |o'ge | o ceteen e raad Dbz MG | TV
‘wdg S ‘aa]
00% dwnd o3 pajroday 1|'4a‘a 0% L |t 06791 0S6T ‘9 "22Q| g1 ‘Ia 032 | 00T gHET [trrrtrropret [ttt [ gy g
‘umop
-MeIp }J-GT Yitm wdd S 0z 0
g1 dwnd o3 pajzoday al'ka‘al g/t oL L | 281 |8¥6T ‘Lz AInr) 92 1A 9799 00T 9161 | BissiMZ jueiyq LT M| 149
‘gNSN Aq paanseapy
"UMOPMBID 1}-93 $9°9 0561 ‘61 "1dy
Y4 wd3 gop padumg] 1 ‘dpf a1 01 L | 89 2lp  |6w6T 09| 21 aa 021 | GL 6Y6T {"uATIY W Attt | 149
el g 2/t r | fostet cieesueuigperes MY P 28 coeveensfeyorazog w0 g umal 119
vened g 15 [ lzget 6V61 ‘08 "AON ng 9z | o8 cvveens feeeenpuery 1 0|z uma | 189
s (s 2 O AR F:Ta:] 6¥61 ‘9 "22Q 1q 66 c9 9161 [°*"""BISSTMZ *gq €2 D) 1®S -¥/9
panunuoD—"M ¥ "4 “N 9 L
(199))
219 1amod (L) mn””.“”m UaUIAINSRAWL Mm m—me %Muw«h d
=]
syIeway -lreae 28] - 9810y °1m ~puel uw>m -I3jeMm v..-mu..:mmn.,u Smo% 9oEINS uwuoﬁo J3sn JI0 I saequnu
Bl pue dwnd| -exad| moraq xo T 1 1 : ydaqg| -puer -wo n 13umQ 19430 em
1910 Jo adLy, | ~wag |(+) aaoqe o a1Eq vmm.wwﬁ%ma 0 RAERS
[2As] 30 2441 apmITY
J91em

panunuoD—'ji[e) ‘4ojje/ edey ul S[jom J9jem jo uonduOsag—"c 3qE L



107

TABLES OF BASIC DATA

‘uad§

0gg dwund 03 pajroday

‘UMOPMBIP
13-12 Wim wdg

¢z dund 0} pajroday

essssene

seeevacs

seessses

T
T
T
T
T

.EH.J

n

aJ]

sssase

oA

=N~

er

0T L

ir
ir
ir

sones

S L

heosscsccanss

Tr
ir

z/ir
ir

cecsenase

ceesssans

crasseene

cesasasee

89

00°L2

eerescsanees

seessssenagpreened

2961 ‘Lg “TeEW
gIEl

6¥61 ‘€1 "1°0

6V61 ‘22 "AON

8161 aunp
6¥61 ‘22 "AON
6¥61 ‘g "d8Q
8161 aunp
6%61 ‘01 "AON
6¥61 ‘08 "AON
6¥61 ‘¢ "1°0
6¥61 ‘9 03
6¥61 ‘8 ‘o2d

eessesneigpeeens

8161 aunp
6¥61 ‘6 "93Q
8161 aunp
8161 Anp
8¥61 ‘2 Kel

“opteet

6¥61 ‘€1 "1°0

Seecssvensececenns

0861 ‘1€ ‘uer

0G6T ‘8 "q9ad
8161 aunp
0G61 ‘8 ‘g4
0G6T ‘1g "uer

01°1d
g1 @

21 ‘1a

g
S ‘ng

9 ‘xa
xaq
9‘xQ
¥ ‘nq

¥ ‘ng
9 ‘aqg
9 “1d,
8 “Ia
8 ‘1a
8 xa
8 1q

aq
g8 aa

8 ‘1a
9 ‘1a

9aa
8 “IQ
8 “Id

09¢

9L
0°02

0°69
00T
001
0°86
0°L2

9%
[44
96
08¢
Lze
06
€0¢

yoe
SL

21
L21

co1
11
00T

€8

24

L9

29
L9

89
89
L9
LS
14

1L

ssccscecss

09

123
<9
0§

L9
€9
99

L
sot

19
1144
0LT

9%61

cosesone

8¥61

essesans

ssesneee

cececase

0€61
6¥61
8061

cseseens

seecence

cressene

ceessnes

SY61

Sv61
ov61
8v61

S¥61
8¥%61

*3[qe) JO pud B S230Uj00] I3Z

sseneseacescegpeetee

st 3g99Q T M

JpuETyO -
paeyoTy

“s-ssourzURAY T
*++*£aljaey uyopr

seeesesrssecagpesens
seecJaUANT, °d A
.a...%&.:mw; ‘a

‘puasumo], ‘H “L

‘soxg
uosIaydolstry)d

S BIZATIO 'L
«esesesyosdag D

“tuolsuyor g vy
esowmraIn O 'd
xajuadae) ‘M

***2A33aYS °‘SJIA
* £3TI0D° *V 'H

-s-19s8ED 'V °d
“*fauaAed T D
“****OpBIUCD PH

L2 D
(AN

se D
Lm
T9Ma
9% YMa
€€ O

e m

cesssscenas

sescssnenes

¥e O
9T M

eeevecnsese

2dLT
T4

VLl

1d91
ENIT

¢N9T
IN9T
TN91T
TH9T
cH9T

1a91

a91
THST
yOg1
£dSIT
2ds1
61T

1ds1
TINGT

1181
et

TaST
1ve1
THO01

532671 0—60——8



108 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

el n Poseett e BLUT2 667 °€Z "AON| ¢'nd |0'%% | LOT sskmoyl H ‘Al 1T ¥Mmdal 102
62 D
poveccoas < enecscnsscny Jeassarsnes \Lomﬁ wﬁmﬂ @ﬂ:h- wuoﬂa m.ﬁ.m eﬁ.m svececse] svcvsesssrssrecssanes NN B ﬁNQN
ye'ee 6¥61 ‘8@ °*23Q 0€ O
Pl a el 0tew 8161 sunp ng {0°98 | 021 et zInp SMOTY €2 M) TH6T
‘yousy
0 | DAt 02 L|"""""""*| 89702 sropetttl gifag 621| 631 0961 Trous] e 1961
A 1241 L w: 99 |g1°21 topertt| grfaa | +eck| 28 0861 eetetopeeete £vel
e LT 2961 L3 "TeW
nmo w-‘a m H eescsvennse oc.oﬂ m@mﬁ AQN u>°.z .HQ m.mo.ﬂ mm sssavcad n--no.-n.-ovnast- Nﬁ mga N<w.—..
s “Lareq
dofaar'd ST L[] 0T | 8961 ia 0sz| L8 s298poy "W ¢ V81
S T R T teereesasgpesees nq ez | o8 TS ECII YRS PRSP i
Looeeend 221 Ll gargz  |eeeeeeopeee] 21 %aa ootl 98 cevesnnsgpeensefensnnnnnnl 5
D secvesennsas Jasascacnan ONaNN Q@Qﬁ q”N o>°.z .HHH oﬁﬁ nF hw.—.uﬁﬂﬁ.—g aQ ecervensses ﬁ‘—ohﬁ
a a N\.n 1r esesns]esnoesecansefesrsancscsvssenacas Iq 98 ¥l (713 4 INSARRARARIEAT« -LLALL) AALSLITEECE IS 2 PR Y
*wd3
00z dwnd o3 pajaoday g/1 L L 68°%% 6v61 ‘3 "daQ aq ¥01) &L [*°""""] """"TI9MON "IN "D|*"*********| gHL1
‘wd3 *IPUBIYO
00¢g dund 0 UOUHO&QMN q aax T4 M matiihiiey SARAILATIALLY (AAELATAI LRI T aaq 902 8L 9¥61 paryoryg | ettt THLT
0°82r |9€61 ‘1 ‘93Q 82 0
v 0°g2 8161 sunp( g ‘aq SLT| 18 ttopetet 12 M| €DLT
wd3
0g1 dwmnd 03 pajroday| 7 ‘dDf a1 ¢ L] 89 6°22¢ | 6861 ‘LT L2l aq 61| 28 (1] I RS A hitd St I S VA
*wd3
00¢ dwnd 03 pajzodayp | a Tttt 09°LE 6¥61 ‘€2 "AON Iq 2%2| 18 0261 | *****£apieaym A 0T UMA| 1DLI-F/9
panunuod—M ¥ H “N 9 ‘L
(199))
wnjep (3939))
s[qe gamod | (do) | @o®yins (sayour) wnjep
-Treae =-asaoy aJany -pugp |IUSWIINSEIW [1ISWETP (1993) | ?orjanSE pajard [szaquunul
s)yIewWay ereq s pue dumnd| -eaad| moreq 1o [SA9]~I3BM Buiseo wdeq -puey ~WO0d{ JISN IO Jd3uMO 29410 em
19430 30 adAy | -way |(+) saoqe jo g | pue Jram jo | TB3X
1eAe] jo ady, apmInIY,|
J3em

panunjuon—-j1je) ‘A3jje wdey ur sjjom 1318 jo uonduossq—r¢1 3[qe L



109

TABLES OF BASIC DATA

*wd3
0gg dumd o3 ﬁmﬁonmj

0661 ‘¢ ~ady wd3
g1 S® paanseawr molq
‘umopmerp
13-99 Yirm wd3
¢gg9 dund o) pajroday
‘6¥61 12903120
Lip padwng “wd3
0z dwnd o3 pajroday

*wd3d
g1 dund o) pajroday

recescasd

T'dDy
Td)y

T°dD

&a

Mm

2

[=3
OB a4

e veoananal

aesene

Ja3

xay

[aRe]

ARk AQAQ<AQ

nEa a pon
b

seseersassne

[}
1r

teseasscse

a8

fescvccsnns

[sesesccnsse

&s SRR

eeeesreiones Jassrescoss

r

eesesesane

B seensscena

pleereree

Suimorg
0's¥
Surmorg
Surmor g
Sumorg
9L°9¢

Bummorg
Sutmorg

¥6°6¢
01°81
96°81
L2762
L°82y

sesesnsnsaes

FE1
08°0¢

¥1°8

Ly
oLy
LE'TT

1°01
99°L1
0°0¢
00°81
00°22

8161 sung
0S61 ‘6 ‘934
0661 ‘¢ ‘xdy
0861 ‘T ‘g4

0v61 ‘gz AIng
6¥61 ‘€1 ‘190

0861 ‘¢ ‘ady

sesssarsregperecs

0861 ‘T ‘g4
6¥61 ‘2 "AON
2561 ‘L2 "TEW
6¥61 ‘22 "AON
6¥61 ‘€1 £Lmmp

hacoss

8161 aunp
6¥61 ‘€2 "AON
0561 ‘71 ady
RESCIR A

£¥61 dny
661 ‘2¢ "AON
6¥61 ‘6 ‘930
8161 aung
6761 ‘8 93
8161 sunp
6¥61 ‘9 ‘92Q

cessesansnagpeeees

01 “xd
8 aq
aq

81 ‘1
8 ‘aq

81 ‘1a

Iq
8 ‘1a

9aa
nq

8 ‘1q
g 1a
8 ‘1a

8 ‘1
9‘xqg
iq

8 ‘1a
91

9‘aqQ
Iy

nq
z21a

(1114
$81
621

sseeene

VI

00L

0ce
14

621

Lee
L1t
68

011
8°16
8%

06

boeasssen

G°L6

cvescesnas

0c1
091

LL
28

L8

L
[44

99
L9
L9

0g
9%
19

29
(4

49!
L01

9961
8961

L¥61

9961

erescans

6€6T
8¥61
8961
9761

sareaesel

6761

*a1qe] JO pua je S3j0ujoo] asg

uosizaquind ‘g
adoayjaoN ‘3 Y
**KaZUT O usg

‘TISMXE ‘A

ceess[TAMXEIY A

csumoxg ‘D

cessscsesasiagpescee

eezayST WM
*youery ,sardeag
ssesscgosuyop Yy

sesessestasengpenes

*suewjsey Ann

**ttfsaspuuodh)
. sesesnagpenee

“eeecegayng yoRP

*uosasoyg, T I
s
“eseeylOTIM A

seessssssssyppIop

S UOITIN I A

coscacorcesssssceases

seesrsasessiigpeeses

s*sogueuss|’

16 D
17 M|

esecasscen

91 dma

sessssscens

ssecscssees

LE D
62 M

cessscannan

LT YMa

esretscnnss

€1 UMa
12 dMa
9¢ D
8z M
[4:3e]
em

sescesconan

ol 14
[4:4:14
Tds¢

TN¥Z
10¢2

ree

14€¢2
4= 844

1d2e
INge
%2 §44
(42444
1922

1012
zd1e
1d132

1rie
TH1C
012

1d712
1d02

TN 0Z
2102



110 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

0% D
R LT ZECIOIRISS! FNSISTINY ATOSRSIYS FINISPRTIISIIY [N OTVORN [P DEPISIIT IIPS e - SN R TT
el a $0°92 6¥61 ‘1T 20| aa 0Z1 | 6¢ 8761 TORIMUSY LIttt 1dLE
‘wd3
¢/1 dund oy pajzodayg|- by el b | g ovz!| ov PPl CTITRIISSITN RIS JFr
Sl a MRS EXITISTN) FSRISTRSIS PPN AN P 09 | ov 2e61 |+ 1era wwop| | 1oLz
1)) a y/e1] 09 Ly'es 0S6T ‘3T 'uer| g*IQ ) 0ST| z¢ 1£61 [** IS3WIIOA L “H IN9Z
Trdpmar‘a g/1 L ltrlinen 0S6T ‘T ‘94| 9'xa | o08T| 0S SYET """ "AUOW Y M e192
ﬂH D N\M .ﬁ FJ LR L R R TR Y ww.ND mwN mm mwm.ﬂ .onuﬁ@ﬂﬂumuﬂm .<-> essreserens ﬂ]HwN
Lza7iHisIp
d> 11 a gL |sL Surmord |0S6T ‘ST "Il aa €99 68 ¥¢61 aprsadpag [***rrrrettt ) THOZ
1l a 1F RSN R e BT T PP61 | estaturg Q| Ta9z
(L) ¢ L Juimord |0S61 URIEW|  Id 60% [ 0T ussjrane] ‘WY 1482
a r L0°8 0861 ‘L1 'q24| 81 08 | oL rasuIam g CL 082
a P CESTTITN ey 0861 ‘L1 7en] o1 2q 011! 06 0ZGT |rerreereesrropreses [reesesinns| 1207
e}
| g | freeseeen ] ggp  [sereeerreopee| o1 faa geL [rereeeeeeefonsnensl e rrrang v g zy m|  dsz
8% D
| (9) | rrernennene Juimotrd (8161 suapf  ag 881| 201 *|**sreysy wrods|  ge M| 2dSe
Juimord [0S61 ‘€2 "IN
62°% 6%61 ‘€1 "1°0 05 D
savesses D H .—J LETE R R R RS mcw\’Oﬂh m.ﬂm.ﬂ mcﬂ—hu QH Q,HD ssesessce 0@ tesceace .‘cnnnnnannooovo-noo O* g MmmN
vL Surmord 10867 ‘62 “IEN
‘0967 ‘e “re wdd dummord |6¥61 ‘€1 *22d 6% O
L6 se paauseaw mogd| T ‘dpf (L) Buimord |8161 suag| 01 @ S0e| S6 L1671 | "sBuradg Luo1a| 68 M| 1AST-¥/9
panunuoD—Mm ¥ d “N 9 'L
(3233)
unjep (199))
aqqe Jamod (d.) | @oejans (sayour) wmnyep
~[teae -3saoy aan) -pug [JUeWaINSEAW uwumﬁmﬁ (1323)| a0ejans|Pe11d sasqunu
syreWway eyeq | 250 [pue dund| -eaad| mojaq 30| 13431-I31EM UISED | ndeq| -puep |-WO?| J3sn 10 13uMO 1830 em
REVHTS) 10 adLy, | ~way, | (+) asoqe Jjo areq pue i1am j0 | 9®A
19431 jo adfy, spUITY
JI31eM

panunjuo)—jiyen ‘dajjep edey ur sjpom 19jem jo uondusseg—1gl 3\qe I,



111

TABLES OF BASIC DATA

seserens

T
1

T

essensee

T

do

cesecene

T
T
T
T

glrir
1¢
11
1r
g/te
/11
21

r

ececsccrenene

— o~
Hd R

€1

p/e1

caa Qa :g apaa paJd< oA aapaaaan

©» =
QQQ-QQ:‘

seesansen

ensavence

eesesecae

sssccanse

EXTPTTY YT

essensese

sesessnse

esee

secesecne

2€°02

89°¢€¥y
02°¢
¥5°62
06°82
89°C¥
18y

b esosecnncess

L'GT
11°21
L1°GT

021
£¥°21
¥1

0v°01
B62°E1
SPIT
0€y
90°¥%2

$2°L1
€0°¢
02°€T
L1y
86°81
21°¥e

oscescnscanse

38°€2

0881 ‘91 ‘qad

‘190
‘uep

6¥61 ‘21
0S61 ‘1€
6¥61 ‘01 "AON
1661 ‘g aunp
8%61 ‘0¢ "1dag
8261

aunp
10
*AON

8161
%61 ‘11
6¥61 ‘€2

0S6T ‘G2
6¥61

‘uep
1dag

sees

op
861 ‘22 "AON
0G6T ‘T "B
0S61 Amnp
8¥61 ‘11 120

8961 ‘22 ‘AON
0S6T ‘8 "q3d
B8¥61 ‘12 "AON
8¥6T UYdxEW
0S6T ‘1T ‘uep
6761 ‘12 "AON

ssscacsssssescsces

6761 ‘12 "AON

€ ‘nq

8 “xa
9 ‘xaq

9‘ag

8 Iaq
9 xa@
a
aa
8 ‘xg
8 Iq
8 'xg
8 ‘aq
Ia

0S1
001
08
001
754
ST1
g'8L
G81

¥o1
yo1

GET
0Z1
(491
612

G8

6L1
0'TL
g'12

GG1
06

g8

08
66
29
001
G21
G111
801
0°6L

€6
€6
6
G6
L6
€6
€01
661

2¢1
821

z8
[43]
LS

8¥61
8¥61
6€61
8¥61

seaccnas

L¥61

0561

8261
SE61

8¥61

sesences

8¥61

8961

cscseses

*31q®) JO Pud jB S210Uj00] 33

e-ssrunuEg °g 'D)
oo adeAT *d
-...hwﬂm.ﬂg -z .U
*** c*uoxaure) °‘r
****91ZUS O Y
" LfraaySnoq g
** serdnog W ¥
*ee*e youry 9A0Y

-eeersarRg A

ssoecerncccrsssnncans

- cuRTIUNT H M

seeufzxef ‘DM

cergpereee
THoYdIB 'S
*puowdey ‘d ‘M

eesstaneasanigperens
s Larumyg H Y
‘uewt
-3IPUdY "M "
‘aayoeq
~-dnag T ‘N
-*13008 'F ‘d
cessrennneiiigpeeens
sserwojue) q °r
seseree sprOL *D)
‘11aaaed ‘A
)
cosrr DI Y ‘M
uosiapuy ‘o ‘g

hessscosses

heovesasess

foresneoaes

feessaccnces

¥ O
EEM

€2 YMa

bevenraanen

¢ Yyma
1€ HMa

22 4Mma
ST UMa

sesescccese

o sacaconans

ye yma

esvesssrnse

€€ UMd

Gree
¥ree
erze
eree
ree
108¢
1aze
200¢e

100¢€
190¢

p1:14
1reeg
1962
1082

TIN8Z
EN8eT
[a'¢:14
TIN8Z

2382
13182

TH82Z

1083
1482
zdLe
1dLe
ENLZ
ZNLZ
INLZ
879X
1122



112 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

q Q .H H- .--o'-.-_ R R R T PR Y m\lﬂn mm ”w Fﬁm.ﬂ -lﬂoﬂ.HKOHM os ng aessvcsacs Ngmm
¥€°6 6¥61 ‘€1 "%2Q S¥
1| a 0’ 8161 aung| 9‘aQ ¥11| 69 twmduey D Dl 9¢ 10¢8¢
Q CEERTTRR RS ﬂﬂ.ﬂﬁ Q*Gﬂ AMH -QQQ w uoﬂa m-** NQ o...ﬂ—.—ud.m:ﬂm om - LR TY Y gﬂm
A D TITEETERRTYRN ERPRRRRRRY. Qmu”,ﬁ Q¢WH ﬂNﬁ -auo w nnﬂa mpﬁ mw oo%ﬂumawﬂwﬂw -B .. ‘stm
(47
qa| oy e 021 8161 sung| gq Ly |reeeeeees B nes
1l a Ir ) [S RTINS Rl e 1861 wsgpresse|seesesensd prrpe
(112
I v ] 8161 aungi 9 ‘ag 8e1| &l **TtozUSNOW V] Q€ 1188
Ml n 9g°L 6¥61 ‘€1 190 9‘xa {g'zv { o9 seeccquyddrpng ottty 1fse
81'1 2661 ‘82 "TBIN *L1ysaxog
EU .N.u._naﬁ_.. N\._” 1 el gttt 6¥61 sm 190 g aha 301 16 vesssnes "AIQ 91918 esesssecved THES
199}
Uuo UMOPMEBIP }3J-ZT11
ﬂ#&.mg ng om vwmgm p pesecssccvsse ﬁhm QN.-N.M m*mﬁ Aﬂﬂ .GQO Nﬂ avHa ONW *N. essasece [evssetne oﬂmmmdg -< esesescsceyl ﬁhmﬁ
a pafeeee] erver 0861 ‘6 “qod| 8°ad | T'¥ET| 46 ‘UOWLITY 231029 *********"1 THZE
N froeereseeer L6°C1 6761 ‘€2 "2al 9'xa 191 €21 oetet sewoyy, g 2dze
a e 9,°8¢ 6¥61 ‘o€ "1dag aa oer| er11 19389) 4 °d 1dz¢
[ freseeeseeess ot'zz  |=eroptl geua | ope | ezi sreeseesnensiigperess PNZE
D pecoressscnns wN-¢N Qﬁmﬁ QNN -UQQ m uvHQ O-N.H‘H ﬂNﬂ -nuo..nn.aoo-Oﬂn..o. snnescssscny QZNM
s‘a €11 90°8g  |Tttttttttropttttt| g fuQ gze| se1 ZNze
[oNl SETITTIRIor] ISP It 6¥81 ‘11 10| 8 %a é1e| ov1 o] INzE
a 1 seseesenes] 2040% 8961 amN (Yt 8 ‘xqg G971 LI seeseeesfessesegumoy,, ..ﬂ........... 17128
*asnoy
et a el o9s 0661 ‘91 "q24| 9°'xa | 710T| G6 8y61| -£x3dg "1™ # 9rze-v/9
panupuoD—M ¥ "4 °N 9 "L
(1033)
wnjep (1093)
alqe Tamod (o) | 99oryuns (soyduy) wnyep
-{TeA® -9sa0y | aam -pugy |JUSWINSEIU LIBDWRID] (o 551) | 500105 pajard ke roqurnu
SHIEWSY eeq | 25 |pue dwnd| -eiad | motaq a0 12491-I918A Surses ydeq | -puer | “WO?| 338N 10 UMD | ;5yin M
19010 Jo adLy, | ~way [|(+) 2aoqe Jo areq pue J[am jo |J®X
12A91 j0 2d4y, apmInTy
I97eM

panunuo)— J1jen) ‘4ajje edep ur sjjom sajea jo uonduossq— ¢ A I,



113

TABLES OF BASIC DATA

*wd8
0g dund 03 pajroday]

*wmd3
g9 dwnd o3, pajaoday

0561 ‘12 udIe wdd

€ SE paanseawt MmO|

“umop

-MeIp 33 0 YWim wds
0g dwnd 03 pajxoday]

‘wd3 $g uey) aaowr
dwnd 03 pajaoday

T
T
T

o]
T°dD

eenssoee

14D

T

ooscsas

besssses

M1

do

1a1q|
JJ1
Faes

247
s‘a

n

at'ql

nnAa bAan

asesssesesae

€T

v/ e

cseesssecs

eosenssaed

sevaseccad

secserennd

98

“ecssnsreel

csssvacnnsl

cesenssead

essasssens

casscasans

eressanens

seseseccsccsl

9L LT
G9°LS

9g°11

96°S
¥1°2¢
Suwmoryg
Suwmorg
Summorg

v9°¢
11°8
09°%2
01°6
0s°ve
98°LE
£1°6¢€

cssessassace

asene

gL'ET
pe'el
G9°€1
L'El
06°¢

9L°91
L6°1¢
9v°eV

sesessseassesnnsnnse

0S61 ‘GT dunp
0S61 ‘9z ‘uer

0561 ‘6 1B

6761 ‘81 "AON
ceveseesarigpeens
0S61 ‘12 “1e;N
6761 ‘12 "AON
8161 aunp

2661 ‘Lz "IN
0561 ‘1¢ ‘uep

6961 ‘12 "AON

0S6T ‘6 ‘qod
061 ‘2 "qad
2661 ‘82 "IN
0S61 ‘AT XeN

ssecscssasssccnsnss

ssessvcsacsnss

2661 “LZ “1EW
0561 ‘6 ‘8ny
6961 ‘01 "AON
6%6T1 ‘T ‘AON
6¥61 21 "31°0
2G61 ‘LT "IN
6¥61 ‘31 190
2961 ‘8z "1l
6V61 ‘81 "AON

g ‘xa
8 ‘aq
8 ‘1a
6 ‘2
8 ‘ag
aq
01 ‘na

z1%1a
8 ‘ad

Idz

61
S01
00¢

001
09¢
0°LET
S°LE

985°T

042
09¢g
862
0°L2

11€
(4114
G8

S°09

esssecnsl

00¢€

612

08¢
¥61

LL

(1148
144
Sl
134
14

(¢4
Lz

L

qq
8%
0¥

144

seeesssses

sasssesens

¥

144

0¥

Ly

LEBT
0S61
Sv61

cevessns

8%61

serseens

0361
1€61
8761

asessene

0G61

sesenans

7¥61

cessacss

*a1qe} JO pud je Sa30U}00] 39S

sesesenes

WIMaY °
“ees JaqIRg T *
STUIM UBA D *

* uoARN 'V °f]
SUDIIM 'O T
o0 ounsnpy N

seressessesecegpeesed

.

~redeN jo £11D)

seeereeamoy BT
-+--uosuyop ‘m "1
‘YlzomBuoy f |
“reeerrgiog N

“-ssgausALg T *D
‘uuy LafieA edepn,
eeesquean g Y

eesecanscarsctancnanss

ITYNUOA 381090

esesrmman cg

csop*eee

seresasesnsesegpenses

eos gasSEN 'Y

** waeyond °f ‘I

sessceneccd

ecsssccceed

sessecssscd

€S UMQ

86 UMl
L8

LY Mg

9% UMl

7S UMmd]

esvecncssad
seessasseed

sessssssnsd

csesescensd

9% D
LE M

ssecassanes

coass

2% UM

08¢
cdse
1dse

€1ge
g1se

118¢€
e36¢e

139¢

pOse
£D8e
2Dse
08¢
146¢
194824
31¥%¢

THVS
HYE

ore

eave

cave
ave

197%¢



LT D
e e O P A T A5 ¢ IR
‘MSH “N9°L
1dp| a v/e1| €9 0661 ‘21 ‘uep| 6 ‘xd 9L 0e1 | €61 [rwdoriog ;@ taf | 1d9E
T1'dD| a ¥/sr| g9 . el ag £he 09 g¥61 [ "UOPUSTDON "] 1719¢
al @ b 1 e e 001 | 8961 b wooriod @ ~ab- | 13198
1'dDl a vleTf set1w 0661 ‘2 'q24| 8‘ad 1437 0ST | 8¥6T [ """ " ruaaxp "y "' ***l 1r9e
e s avennae Q .ﬁ hu e s e e aanny m:.ngo.ﬁrm ‘....-.o...ov-n.- NH q»HQ essscas . MuOﬂ Hmmﬁ esceescescctrncsercccshecscccsrncns MuH.HmMu
L8'ET 2961 ‘Lz "IeN
1 a | 961 IG6T ‘G ‘AON| 8 ‘aa 433 00T | TC6T [ " """""UdLII °[| ‘| eHog
Burmold | zg61 ‘L3 "IN
e e veenne .H.HH m .HL e s evsoanns WC.HEOATW ommﬁ -OM ..H.NE mwaQ MNm MOM eresvena :~..Wo.hm %WHEOU seceantnens ﬁmwm
‘H ﬁ— v\M h- R R NI R e w-.HQ mNﬁ ﬁm m*mﬁ .........W—\—HNm .1.—.....~...-.. Ar.H@M
€8 D
T v [ ’| Butmord | 8161 aunpf g ‘aQg 0€e LS e M| 1ase
‘umopmeap
¥ e1T yitm wds 061 6°81 0861 ‘¢ "ady
dund 0} pajzoday 1| a1 OT Lf 1 661 8¥61  1xdy| 01 Ia L¥y| gg |rrriAareq eBneyeeylcttttttt| 109
RTINS PENGIN IFees cereirevsopeed gaq | 096 o1 ISP TRAA TRR R0S
a TT1{" " o¢ 0z 6¥61 ‘¥1 "03Q| 8‘xd | +00% 06 Uyousag W CdfttttTUTUUY| 199¢€
¥$ D
1~ 4 seveevvsovscccef soccosee m:.ngo.w_m w—”mH Wﬂﬂ—h- mn.HQ Om.mu sesscscsces leocoseae ..-..—.—u..msm -O .3 ¢¢ 3 mwm
“wd3
01 dumnd 03 pajroday| 1l a s ) ARRLIRLE 08T, 061 ‘8 ‘aad| 9‘aa z8¢ ogz [ eeeLapeayg "7 cppeeteeeteer dmmmsv\w
panunuod—M ¥ 4 N 9 L
(3233)
wn}ep (399))
(sayouy)
one .wwnma mﬁw 2% | Juswraanseow xayaurerp WMEP | p5ad]
s)yIeway It 3sn q puet 19A3]-J9}eMm Butses (1933)| soegins -wWO |I9SN IO J3UMmO [SIaquInu 113M
ereq pue dund| -exad| moraq a0 ydaq| -pueg 13430
I13Y10 jo ad£y | ~wag, | (+) aaoqe jo °1Eq pue [1am 10 Jesk
jo ad£y,
13491 apMInTY
J31eM

114 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

psnunuon—-y1je) ‘4ojje/ edey ul s|jom iojes Jo uondiiosag—1¢1 dJqe L,



115

TABLES OF BASIC DATA

*31qe) JO DU 1B SI)0Uj00} 92§,

M 'H hosasanvan mm-m -........‘.Oﬁ'...o Nﬁ ~oﬁﬁ—. Qm.m NQ.H FHQ~ .-....wuﬂ—.ﬂho .W ._m Nme
v/eT z8°L Terrretettropttttt] gfag | 686 [1]34 [**"Jung *q "D "I 192¢
puim i 6U'61 6761 ‘16 "veuj Yuu | 4'lg s01 tttprelley THCE[TTTTTTTUTT) THIE
1g°L 6¥61 ‘0z "02a| 8'xa | +00z 68 8¥61 ['°"oaeH sataeyD[ """ t) gATE
Z28°'1 2G6T ‘LT "ITE
@ 1|l n LR RSN SELRLLAL I PAT) 6¥61 qom .aﬁmm Z1 s.nq ZLe 06 recscace .......-wr—.m.wwmrmH R 1418
i {
0z dumd 03 pajrodayf = " par‘q| gr L6°€2 6¥61 ‘1z "02a| 91 | ¢zl 011 ‘Isewng weqf ettt IV1E
A nﬁmo m aQ ﬂ ‘.H Qm eessssnsscsc|esevescsssesnvecnss w nvﬁo @N.n ﬂ.n.m mmmﬁ ob.ﬂ@huos 'Q -m sssaansssns NGQM
2z°8 8¥61 ‘2 "02Q €1 D
Pttt 2/1 e Suimord | 8161 sunp| y‘ng | 0'1% 011 sz ‘g 8] 21 M| TdOE
3&@0 m Hvﬂﬂg Q‘H Posasccccen cn-N -ocnoa.-.o.Oﬁ--o- WN.HD. m-cw vﬁﬁ eseve xoovvﬁhm fq .. ﬁsgm
1°dD 10| 29 6¥61 ‘0Z 22| 8‘'iq LT 211 | 6861 1108
ST [ [N TR NPTE 2161 sunp| ng P ] R SR S Y Y
bhoescscae a esacevessses Phoessocene mN.wﬂ ﬁmm.m .hN aunp| ﬁ.ﬂQ m.mm gLS c061 ........Ed«wmr.m .< eesesccsonal ﬁzw.—lv\h
MY E NLCL
(4244 2661 ‘LT I
6LV 05671 ‘81 ady
dp| a ¥/e1)] g9 STy 0861 ‘0§ “Te|| 9 ‘I 981 081 ssouIdwg uojuyf* 1992
lsevececes D . . °ﬁ~mN 0*@.— \NN ;nvwﬁ—. marHQ ﬂ.*ﬁ °°N --~mm0§ os 03 sesace . ﬁmNﬁ
610
peesaccee < eeerensanana esosssnss]|ecsecsanarccc]ierorcssscscrraccnne N.ﬂ QrHQ mN.ﬂ peascsvcsnns {oooascee o;'-%uﬂﬂ—oo .NQ.NZ QH 3 ﬂ—.-H
149 6¥61 ‘08 "AON 81 O
n Proseeseest 01 8161 sunp| ng 13 06 0681 | @woy suexalsA| 6T M| THI
Q om OQ-ON ...'..-..-ov-'-. w quq WNAH nﬁﬁ mwmﬂ o.;-ovowoos H—.N.H.Nw esessresece MDH
¥ £1°9% 6¥61 ‘2 ‘93| ¢ °Id ¥01 STT | 6S6T [ " ""BHOD SLIEBN[ "*"*******| 2ZDI
¥S y£°Ge 6¥61 ‘1 ‘22| 9°1Q LT 22T | LeBI[crtrIsoad W 101
[ooet] 86°%1 6¥6T ‘'z "Pad| 9‘aa | 0°LS GOT |ttt o9nday uog) ed1
R TIPSR BRI RS re E Eee g |veeeeepereeeeees zonbaen iy
T14dD| a z/11| g8 SI°LT 6¥61 ‘2 "22Q| 8‘ad | o°L8 GOT | 6€6T [ udram swxew[ """l 141
21 D
SRR SRR P o161 ounp| g ereene coped  T1m| gr
110
R N T [CICIIICTIoR ISTOCRI FRRPITRN NOSRRRIIOII e 0gqfeeereeeees |smemeerb oo qunon wuog] 0T M| @t




116 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

*YUBGIIATIL ‘uery
Suore dums afae] aa1 21 0S81 ‘9T 10| ng [ oLt | 6v61 | -tpaedy o8200n 14%
a 28°'¥ 0861 ‘11 ‘Bny| <q ¥8 9LT | 08T |*xsuuoD,Q 1| re| zaw
‘wmd3 08
duamd 0} ﬂUuﬁOn—Uﬁ seeeceed qay o) Rl BN 8%61 ndﬁ .unvo 21 uhﬁn [ 9Lt 9981 |**~ao100ym v+ 77N ALY 1ay
1 a 1o getor 8%61 ‘¢ ‘AoN| I goz| ogr |ttt *rotexam H 20%
QU non.hﬂ m .Hu' vessannne NQ.WN .o.......o-Oﬂo..o. °H QQQ QPN mm.ﬁ m*mﬂ ..--..ov..... ﬂov
Tuery
eeetsa 9L'LE 6761 ‘81 "3190| 8‘aa Jo'091 00g |***"***°] -1PIB 931090 42K 2
o | Rt 92°9% 6%61 ‘P °AON| 8‘aQ 0%2| G1Z | 9P6T |*crvroredxam |ttt 1gw
a ¢ REOSPY R C NN 09 ¢81 | %81 |**uouey uosqm || gag
Za] o} €0°21 6%81 ‘81 "AON| 9°'nd |0°2Z SLT [rt[Te1eaeAd M M| 8 UMal zde
B -1 (o ] I $°9Tr | 6%61 ‘@ “AoN|gI‘aa |o'ezT|s9°891 sreeeeecop T meden| 1de
B BT A Rt R Q.Oﬂ 9%61 sNN B% - 73 IRAEEEL A SXRIIET 9g1 sesssescssssegpesece mgwﬂdz eN¢E
no m ﬁ h— @oﬂ@ NN.Q .o-c-.-..o.ovnc-- wqha *sscasesn mwﬂ -.-o-oo.o.-..ov--.- scacscscssne sz
EXY LYY sq0 sascccoscssce] evoee m.m 6%61 nn .>Oz Z1 »hﬁ— O.bﬁ N...nwﬁ -...-0003 Mﬂdh.mwgdﬂdz INE
s
QO‘.H:NHQQ m W.H. wﬁ mh.mm Ommﬁ ~.m -Qﬂh Qﬁ QHQ +°Qb QmN hvmﬁ o-.o..oo-..oOﬁ-o.o. ssvessesnan ﬁsm
areeeses] a1 (o) peseccccec opereee %1 uﬁﬂ.« 8¢ @-ﬁbﬁ besescecs svecsseceescspgpenees ﬁu.mnm.mz e
sSqO ettt 6¥61 ‘9 °AON| 9°‘aQ Se | 2'pL1 |Tvttett|tttyouey uosqrp| 1 edeN| 1IE
I I« | ST 6%61 ‘€1 "190| 8‘IQ G2T| 881 [ wret|ttwexeAm cMcM| L umal 1€
LETT LT TN D jrasscascerees] sonsscnes Mb-bﬁ mﬁmﬁ qm ->°z Oq.NQ Q-ONN M.wﬂ wssssnse -uo-.oonﬂovkoc ohu esscsscssne ﬁmm lm\h
me N L
M_ n _ 60°11 6¥61 ‘21 22| 8°Ia {689 ST | 661 |**"rerrauuof, *T[* ottt 1aze-¥/L
PINUNUOD—M ¥ "M N L "L
(1093)
wnjep (199))
o= xamod (d) | 20uzans JuaTaINSBIW uﬁmmuwnﬁwavuzd wniep pajerd|
P -Treae asn -mm.—o:L aam ~-puer [ossT-Iotem Sursas (3993)| @o'gans| wod | 1980 10 TUMO saaquny om
Byeqg pue dwnd} -erad| moyaq .o N yida@| -puer IE8 a’y10
12310 30 adAy, | -way | (+) sa0qe jo ey (pue WMB 10 &
1eas J0 8dAL epmInTYy|
) I3)em

panunuon—-y1e) ‘49jje edey ul s|jom Jojem jo uonduossq—1¢y 9Iqe L



117

TABLES OF BASIC DATA

‘wdd gg
dwmnd 03 pajroday

wd3 oL
duind 03 pajrodey

‘wd3 009
durnd 03 pajroday

‘wd3 082z
dwnd 03 pajazoday

‘wd3 009
dwnd 0j pajroday

sssecene

dp)

T
o

EYTTYYTN

esssecns

RYYYTT

D

casessss

seeesers

S
21T°ql

s‘a

2ay

s‘a
JIT

s‘a

aay

soAQAPRPAPD AAA

Iay

veenes

Ja]

g/t Ll

fosccnrcanad

leooccescranesl

S5
Tr

gltie

cessssesceansl

2/t L

T -
>0 E0

esscecnnal

secosasesl

ssssnenss

c9

sencancesl
creserans
cesessnscsl

cessesnesl

aressenee

eonssases

sasssense

8%°L
00°%1

ssrcccucessed

¥9°0¢
26°€1
LL'e

L9°eT
L7l
66°81
18°0¢
09°11
pL'PE
95°6

60°12
11°91
68°1

08°G

§9°9
66°€3
61°€2
64781
€L°G1
17°L
€€°8
96°8
€821
$0°9
91°12
68°%1

60721
20°8¢2

..

“-0p*
6761 ‘81 *1°0

estesscsssstarnane

6¥61 ‘02 °1°0
6761 ‘81 "1°0
2961 ‘LT IEI
6¥61 ‘0¢ dag
6761 ‘71 *300
6¥61 ‘81 1°0
6761 ‘61 3190
6¥61 ‘LT “TeW
6%6T ‘9 ‘AON
2961 ‘LT “IEIN
%61 ‘61 "1°0
6761 ‘PT "190
2S6T ‘L3 "IE

“op e

6761 ‘Lg "1dag
cieseisegprenes
6961 ‘81 '1°0
6%61 ‘6 "AON
B6¥61 ‘81 190
661 ‘9T "AON
nreneeingp e

seereenniiagpesee

sesesseseegpetee

6¥61 ‘b1 ‘190
creresnreigpeeees
6V61 ‘€ "AON
6761 ‘81 "1°0
6F61 ‘S "AON

89
0°G T

922
063
S°ve

+00¢
0°0¢

0°621
001

0°89

(1144

0°8e
0°eg
0°6¢
S'61
1}44

LST
LST

881
TLY
L91

pLl
061
SLT
e1e

L62

[434
c61
6LY
8LT

8LI
202
g1e
002
002
281
81

[4: 28
Ll
gLl
€91
S61

pe6t
8161

6€61
0881

1€61

sonccncs

G167

0261

ey

0e61

0261

0261

seencecs
seeves

7161

*a[qe} JO pus je SIJ01I00] 393G

'** youey Laping
e oqreg T 'm
*‘fyoo0preg
pue Qirod red
eeesrmogsag ‘g
eenesen nosaTEn

eeveeeneees 2a20Y D)
" AOTI8PAL *S °S
osseeseseses uasio
sessesesese yokuasy
+eeees sqEOOD Y
‘aysey g
-+~ oproasg ‘d
TTremstayd ‘" ¥
. *+aomg T
seeeegpeeees
~ap
‘uruUy ORI “H
+eeerd[oA W'D
N
‘*uosmyony Y 'Y
TTTUTeIIUM H A
seireresiiigpeeees
seesessnienigpeeees

seansseseeenigprenes
e el |

' I9]99YM WM
crsessressieigpeaees
s %QHHS‘IH -U -HIM
ourpy SO
ssssessenopaIOD P

eacoacarnne

€7 Uma

secane

P ama

essecsesens

seseeassaan

§9 yma

ge Uma

Le UMd

ceesccnssas

a9

199
119
€HS
CHS

THS
149
139
20¢
106
Sve
yve

£Ve

evs

1ve
[4:474



118 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

wd8§
%1 dwind 03 pajroday dp| a €r G191 6¥61 ‘g1 "AON| xa £vT 0¥%1 *[reereekeswey Digy umal eyt
£L'g 2S6T ‘LG “TBI
Tedo| 231 | 2/1 L L |g89 92711 6¥61 ‘6 °"AON| xa 592 6T [*tttreftcrtttuewdoy CHyttUUUUTTUUCT| 1DT
e T T ESLESITTRTINNre o ze ser |eereel e ipruyog w1y wma| 1At
eseevensl Q N\‘H hJ “seancsen N.O.Nﬁ m*mﬁ nﬂﬁ .OWQ .HQ m.cm wm‘H ¢mumwﬁ -....NHEWSOF_Om .B vearevenree ﬁﬂ*ﬁ
M
“Tiap g O EESTIN 661 P1 190] § %l 05 631 Leeeeeeerloreor vemdog mlo | pvet
R . I R P 6v61 v ‘AoN| g9aqg e D CETEINN] RPN PR R e
[REELELE e | «.\m eletlz1ee ERRERRELEEY.) SRR g ‘ag 011 ¢G9I ] R R R AXETe) SR ERLXSLILIELN IR fc A & f
‘paek
SRR I -1 (o ] IhAb fadl 6¥61 ‘¢ ¥90| 9‘ad |owv | ¥9¥1 -dutA narneag| g edeN| 1407
z/ire 0L°91 6%61 ‘0z 10| xa 1€ 861 *+ Area g sewoyg |ttt | 1d0T
N\.ﬁ H. . CEERER] ﬁm.m.ﬂ m¢®M -m .>°z wakm Nﬂ mmﬂ P R T R R Ry ﬁMQM
N\ﬁ N. .H . PETERY m.ﬁN ..........OU:... mq.NQ ON# N@M ...........:Ovu..c. aseavasnacse ﬂUO‘H
91'bz 0867 ‘1 -qodl 213 P co1 ] EXTTISTITS Ipegige
: szt 6¥61 ‘e "AON| 92 |g'8% | G6GT a18urad serdnoq| ¢ edeN| 10T
z/ir Ty 6¥61 ‘02 "1°0| 9°xa | &Sk 0971 soetttxaudem M|TCUUTTUTTT| 10T
‘}Ida ) uuod mO Mot
uo spuadap junowry
‘wd3 0051064 e1 49 11 1D edeN
dwnd 03 pajxodayf - rrrte| 241 ST L 09°21 6¥61 ‘¢ ‘AON| nQ 0°0€ | 2°29T | 2I6T |***°°* 210D *® "M| 6 WMA]| 1001
s g | puen ‘g 1621 661 v ‘aon| 9na | ¢61 891 crenenees ST PROTPRSON o
| 11 o 9L°9 6¥61 ‘L ‘99| 21 ‘2 0¥ 28T | 8YBT |*"Tttalisqam H|tttttTTUY[ 106
foresese aa] OT L | |s%9 1661 ‘¢ "AON| g1 ‘ad 002 LET | 69671 |*°*uyouey KLapngprecrteettl ee -6 /4
pPanuUiuOD—"M ¢ "§ “N L ‘L
(SEEN]
winyep EE)
alqe aamod (o) | eoejans (seyou) sﬁwamw
~[TeAs _asaoy 2am -pue JUSWSINSBIW 12} UTRTP (3003) | s0ezans pajard sroquIny
SIBWIY asn [9Aa1-107em | Surseo | 23 3 -woo{iasn 10 soumg [~T°9 em
eyeq pue duind] -exad| mojaq 10| ydeg| -puer 19y10
Jo ayeq pue [[am B9
J9Y}0 310 od&1 | -~way, | (+) saoqe o odk 10
12491 J L PNy
I91BM

panunjuo—-JiIe) ‘dajje edey ur sjjom ivjem jo uonduossq—1¢1 d[qe L,



119

TABLES OF BASIC DATA

~wd3 gg
dwind o3 pajroday

‘wd3 gog
dwnd o3 pajzoday
*UMOPMBID
3§-L W wdd gg1
dwind o3 pajxoday

‘189
uo wd3 ggz padumdg

‘3893
uo wd3 g, padwng

wd3 00g
dwnd o3 payewyisd

veesanesl

1 °dD))

esencessl

vecesoesl

M dD)

M

T

PRRTTRR

xa1'q
n
S

.hh“qh—.

a
a

a
a

pur
a

xa

Jay

aay

s‘a

povessscscsce

cesevanea

csvecases

asrerenes

seseseces

29

sessseacs

sssesnens

99

aven

29

LE'eT
[A A

EL7SY
00°69

00°8¢
6L°6T

89°61

sesescicenans

91

GL'6T
[ 4t

86°€1

70°01
00°L
G801
8v°21
62°8
02°L1
$0°9
S6°F1
$2°9
6g'6

8761 ‘8 "22Q
cesreenigperees
6761 ‘7 1090
6%61 ‘T 190
6761 ‘6 "AON
6761 ‘v 190
9%61

6¥61 ‘02 ‘120
cssesseseigpreses

sessecsssegpetees

sesesopreees

sergpeeres
sesgprerer
6¥61 ‘12 ‘120
6%61 ‘€1 "2Q
6%61 6 "23a

esesssevescssacecs

ceeessenngperes
seeraseseigperees
2961 ‘L2 “IB
6%61 ‘12 120

$€61 ‘82 “TBIN
6%61 ‘21 "°3d
seesessessgpe

¢ ‘nd
% ‘na
8 “Idg
xa
8 “IQ

g xa
na

8 Iq
Ia

8 “Ia

01 ‘Ia
9 ‘nQ

44

1543
(444
1144

122
g'ee

Gze
801

001

09
0°6¢e

[4%4

€Eee
g°0g
0°LT
g'81
031
0'ct
§'13
o011
GeT
§°02
§°8v
gGe
[\t
G'62

Ly
761

€61
ELT
TLT

1Lt
6ST

0Lt
0LY

991

61
61

661

§S1
Lyt
8%1
671
Ge1
g1
ov1

0%t
1348
ST

I3 41
€71

[4:28
9€T

vi61
0261

€261
8261
0€61

6961

9261
0€61

9761

svescsss

Gg61
LP61
8%61
LY61

casssens

0061

€961
L61

*3TqE} JO pua }B $3j0Uj00] dag

880Uty "D *‘SIN

sereesessiissgpeeees

s TuUnUEeSos '
s quog P
sesesees s mouRTE

s B[[auuog, I
- OSMET "D Y

‘paed
-auTA nai[neag
-+ rsrddiizaq "®

"ej198en stuuag

‘ouery
-8exey osia)

R N -

e UOSMET " ‘M

“opeeet
svee mkwhs um -4
sesesessarieigpesees
sessecsecznpm T
71T SO1D AtAIO

-:.--uhom -g .h-

cerressisiiiigpenees

secseesisssiagpenees

eeessettessianerarens

...n...wmovm oy
e AN Y CE
TTTIpTWyog Trury

ctsesseenes

¥ ama

sasessnsens

ssasscenvas

ssesecrvees

ssssecsssce

srsssencens

ceanecsnane

6€ UMa

ERTTITT I R

T™H9T
ENIT

cN9T
TN9T
2191

1191
391

2d91
1491

1ast

a9t
€491

cd9t

a9t
€v9l
[A4:11
Vet
easT
THST
¢dS1

1ds1t
TIS1
1ast

a6t
Vel

T™av1
TN%1



120 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

L0°2 2861 ‘LT "B
do| a z/te 1661 ‘T aEN| 9°Xd 02 74 S I M ‘operett eaee
M .
‘do“ofaar | 2/1 L L 61°2 6%81 ‘¥1 dod| 21 ‘2 681| LZ1 |8¥61 [ StaIeH 'g°d zase
aar | g/1 L0 0z°s 6¥61 ‘€1 "oea| 6xa 3] 821 | ¥¥61 |'°"x9s1B) "A°N 1ase
sssevees D evesssesscens ”“-@ﬂ vaﬂ N”N o>°z mkrﬂa WNN Qvﬂ ssscsnes -o-.ﬂooﬂnﬁOﬁ-Ndm c< ﬂoNN
*wd3 008 ‘0D pareksutp
dwnd (%) ﬁ@uhaﬂﬁ seesecesl ) O‘ﬁ b7 RASRRLAES] RASIIALITALEY seseee xa 018 L¥1 €261 MOQEOHW—.—H 1422
sl @ s/t e I sessrenegpesses] gz ct 1e1 | 10ct crssneseesgpess oo
ov'T 1667 ‘e A=W *NORTA
o D ssessssesnancleacnconcss Wﬂﬂgo.mh Qmwﬁ -Uﬂq mqhﬁ— Q-wm ﬁmﬁ H*Qﬁ ﬂ.ﬂ> ﬂ”uﬂowc secsssvsacse .HwNN
‘wd8 gg
QE—AQ o3 muﬂuhOn—Qm asessans a *\ﬁ 0 semsssscn mm-b ....-.-.-Oﬂ...... w nhn. QON O*ﬁ Qﬂ@ﬁ :--.Qﬂcm&@ﬁ -B sessscsnass NHNN
1149171
do| a 1ol ee P sesesersssopeessel 1T *ng |02 6e1 | 0081 | mrraqaeg ol o] 1mag
seeeetls‘a Tl rtlere 6%61 ‘6 "0a2a| 9'mg [g°11 o¥T | 0261 | " orpuog 12 'O 1aze
‘paefautA
3~QU a N\ﬁ r esesscnes mmob 6%61 ‘MA -UWQ aa O.Nm 281 sesscans ——Oﬁﬁq—.mﬂm sesssecsnse AMAN
‘wd3 z1
dumd o3 pejroday| dp| a 1D |s.S |e6'el 6%61 ‘8 "22a| na 0°81 091 | 0681 |°*"Tuod ydasop|*****"***"| 1413
*wd3
1 dwnd o3 pajzoday)ereeeees| p  [rreeerseeseefeereeeeee] o106 beseneeeesegpeesee] geaq | o°g8 ecz | 8181 | umon g cp|oerereee| 1mOZ
‘pael
Tdojaar‘g g/t L L[ttt oLto9 6%61 ‘7 "1°0| 10 95 00Z | 6261 | -dUrA narmesg oLt
dp|s‘a er| es [gs'o1 6¥61 ‘02 120} 8‘1Q 28 5 S 1 /-1 O IR« Il R B 4: FA
ereenees| @ cr evevenconfoennecrsnsere] snssresssctescenes Iaq 091 oLl “vsevene w:mw.@c stuuag esevsvssnce ﬁm:.ﬁlm\b
panunjuoD—mM ¢ "9 N L L
(199))
wnjep (109))
1q® 1omod (ao) | 90@3ans uuwﬁwp:mwoﬁkwwwuwﬂw TnyEp pajerd
-Treae -asaoy aany -puer 1 (1093)| sorjans| szaquInu
STremSY e1Eq esn pue dund | -exad|{ moraq a0 1043[-297eM | Bursed ydeq| -pueg p“ou 1980 20 I8URO EEYiTe) M
I3Y10 jo ad£y, | ~wal| (+) aaoqe 0 *1Eq v:mnw%a Jjo X
oaa] jo od4L spniTy
xarem _
panutjuo)—j118,) ‘Ae]jeq vdey ul s]jes 1ojea jo uondudseq— €1 ajqe]



121

TABLES OF BASIC DATA

*3[qe] JO pus JB S2J0U}00] 338

M €D
1D 65°S 8¥61 ‘1T "120| 8°Id |0°¥%¢ 0vT |ttt fruumyD Yy srssap 2 M| THLE
ot BT RISty iisg g g91| oLl |6zeT veessgpeesiefersaeennesl pqyz

‘.H of srsescene LEXE T ) wnoﬂa o.~* ON.M QNQ.H ccow:,.ﬂﬁ.m.mam sessscescns .HQFN
86701 6761 ‘T "o3a W LD
09 816t aunp wnag [o'81 LSS 3N M 218 edeN 9 m| 1492
ﬁ— v.ﬂﬂB n‘.H srasssass MﬁcNH mvwﬁ uﬂ -UWQ 8 mch w*,m sesences o---.¢-cM=.«M om esvevsssene .HZQN
98°1 8961 “0E "AON 3]
M LTI ey svesesnenigpereee| g eaq 1L o081 |cte1 |*mouaqry = -a » ml 1nez
90
! E T gr81  sunp| ng 0z QT [reeesesrfrermeeerensegpeenes cml 19z
ve'+ 2861 ‘L2 "IN
ﬂ H- esssennes ww.m .oo--.c.govco.-o m -.HQ Q 0 m.ﬁﬂ *esaccsa .---.--ooov-onto esssessnene N-H@N
s0ssssns{esvsscnne Qvow mwm.ﬂ u.m -QWQ m Q»MQ mnw °~ﬁ sssssane .oo.E,N:.N.HO ﬂmﬁmu sevesssveas .H.lth
esssseselcsncnsvan Mﬂ..gPO.—r.H 8561 -mN *AON nq g'e z221 esscaass ..-...-.....Oﬁ..:- seseressess] o9z
90°1 6961 ‘ST "AON 0
eavenceassnes 06 MH_HBO.HRH 8161 aung nq 16 T3 sesasene .............Oﬂ..:.- ¢ M| 2I92

casusnse sseesssisnccsfoccacenes

[=E  ]

wn
-

dp

ssscenes

do

ssescens

=] Dm =}
wd<ﬁ

‘0661 ‘22 UDIEN
wd3 Lg ye paan G T+ 0S61 ‘22 "Tel
-seaw moyj reamyeN| dD g8 jor+ 6¥6T ‘91 'AON| 81 [g°P9 21 | €661 |°°Turzueldg ‘g -'a 1392
dD 20 08 |so01 6¥61 ‘62 "AON| nd (M7 Lgr |Teetetlttttuump Y Cr 62 umd| 1Az

51 ..QO v\m rle1g #sesreccsacce] necsnscssacesvanee mw...HQ 19 001 8281 [***"careH "W “rf vt INGZ
do $0'S 061 2€T | 661 £HGZ
] [XTTISIOH iy eope| gma | ovpl PO e ST (i
AT O o AR £ 4 & 4 ¢ 8¥61 ‘02 "°°d| JId §°ge 6€1 | Lg6T {"**~"udang ‘@ -Of"**vttt| THSZ
Tr] 66 [9u'91 6¥61 ‘9 o2 | ¥‘na g 9g €91 [vteoc|treyRaag Nueag[tcte 1V82

Tg| el 9gt 6¥61 ‘61 '22d| na 0'92 9¢T | 0861 |*"uuJ duraadeap 1072

v\Mn ‘H Prsesnene mw.c.mm“ m*mﬁ »m.m .OUQ. 50. m.wﬁ Pm.m seesaans .:ﬂ.m.sgom .m .U esesee ﬁﬂ*N
P [RTRR Rashts S o1 ‘aa oT1 011 | 9561 [rrrermrrropreee| | pmgz

‘ IR 3 4 st | 02 ¥Mal sdez

nq 0z B S e P O o

eevsesscnnsevafocnnssenslococoncnreres] cesvencsncnncnnces Q.H -hﬁ— O*N Wﬁﬁ N.MQ.H ...-...WM@M .m .Mm sssscevvens .HGmN
TSR EI T pod ezl | ez61 |+ uums u 1 INSZ

sttt 99ty 6¥61 ‘¥1 "190| Ia 0ST| 031 |[6€6T |*******'SIMaT °d 17182
L R R B PP Y PR R ms.hq mwﬁ mﬁ.ﬂ N.M@.H .....o.WHUVH .M_” oMM sasasresnse .HVMMN
169 6¥61 ‘s "10wO|o1‘na {o0°€1 €T [rrett ]t Lareq smmergitereecttt| 1d€2
L6°L 6¥61 “82 "AON |21 ‘2a |o0°6% LeT ettt 8T ymal 1Eez

aa®
o
(2]
]

.
.

eesnsase

lo)

[=)

<<<<§nom$:

-
o
L]

[

A
“
&

M ‘dDsaat

a
O
=]




122 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

‘umop

-meap 13~g yirm wds§ M
g1 dwnd o3 pajaoday |“T ‘dD|aar’ql  w/e r LY 6%61 ‘€1 "190| 8‘aa ¥0T| 0'1%T | ¥¥61 [~ -Bunrus ‘H'd IN9E
1H m— Hu DR A R R T XY WA&Q mw *m wVQH ..;..-..uﬁ—mﬂcm -.vv.H MM@M
¢ 1 I |igror 6¥61 ‘ez "AON |21 2a |5 0% 06 B R A R T T
‘UM OPMEBIP
33-6L Witm wd8 009 oreH
dwnd o3 pajaoday |-+t | aar 0z 1 dzrtaa [ oot pue estiag | | 100g
dof a v/e1 ¥8°18 6¥61 ‘62 "AON aa G°081 002 TTUBIITA YOO | LT UM | THGSE
§°'6¢ 6V6T ‘ST "2aQ
seesenan a er secesneea PN.H wvmﬂ Jw .\woz Iaq O.OOH mbﬁ sescesen ....mWMQEwE ,m.n“_.>._” seasansvene zZJdG6e
sesevnns Q *\H h- ssesssnnesn vo-m Q*@N nﬁ oQUQ :Q °¢WN *w.ﬂ mNm.ﬂ -.-h@ﬂnwg nh cm *r0esveccan H‘mmm
ctttetttlon ettt |wLten 6¥61 ‘62 "AON { 01 ‘nQ 0°61 081 rttelIiAy VS HMA | 2HSE
1 n AR I -1 6¥61 ‘2 22a|z1ea [0°TOT| 08T |0€6T [*IPTWAUdS 'H "D+ | THGE
‘wdg 9Ty SY6T ed
¢ dwind o3 pajroday |********| @ Te| 6tet 8161  dung| Jug §9T| 8T [*orrrrt|vttewrwtead TH ase
T 0N sresresestrereeseerttIgLL 6¥6T ‘1 "o2Q| 9°‘aa 002 ¥91 8261 |""""I2qqam I 'S 106¢
ssseccas < seesssesssce [ecescenne «u.w m.ﬁma aung nq 8z eseseevscanfocananse -.....mﬁznm .h .\5 cg
do| a 1r{ 8 {90°91 6¥61 ‘%1 "22a|z/1 £°najs 92 PLT [*toctcttfcuewagreS L CH|TUUUUUUCU" | THEE
*wd3 g1
dwnd oy pajroday 1l a z e [ lonst srereessergperees | g c91 061 | 0s61 |'*uoszaxara *al e | 2owe
1| a e rettlestt 1667 ‘g aunpg| gaQ ¥9 g8T1 0861 |*°' "pueluuad ‘d 10%¢
1] a - DR PHrPes e | g ez oz | ye1 e sunmen N r 1682
1| v R RERILI] TSy 8161 aungp nqg 1g freereeeeeeereanennfesnniniiiiiiiiinian. :.>:_Nam\b
panunuod—"Mm ¢ ‘4 “N L "L
(3023)
wnyep (1293)
arqe Jamod (do) | @oejans (sayour) wnjep d
SyIBWS -Treae| -asJaoy aanj -pue u:wﬁo“n:mwm& .waumﬁwﬂv (129)])| @d'anS v..mumho 1550 10 soume |ST2AHNU 5
A H eyeq a pue dwnd| -exad| moraq a0 1S~ I218M UISED ydag| -puer E, MO 19410 mem
I3Y30] Jo 2dL], | ~walL | (+) 2a0qe jo 83EQ pue Tram jo IBIX
|ELE) jo 2dAL PNy,
I3eM

panutjuo)—jIjey ‘AoJje 4 edey ul s[Jom Jojem Jo uondioseg—¢1 9qe I



123

TABLES OF BASIC DATA

*durnd
auo £q padwnd

11® £312€—T3ZE STIPM

‘wd3 00F
jnoqe aq 0} pajaodaa
$rge—1ree siem

30 proI4 paurquo)

‘wdd
06 dwnd 03 pajaoday

wdg g
dund 03 pajaoday

‘wd8 0gg
dumnd 03 pajaoday

I T e
weersree| 227
aa1

wesseesa

esensese

seesessccnan

o)

csevecssesce

essnaasecree

sececane

cr

glrir

z/1 L
1r

v/er

o)
ST L
¥/10

crersecne

evecessse

sosseecan

svecsacsa

eeacscens

cervasene

[4: 41
0S°%1
92°S1
L9°61

ssscssssonane
[ecevrecsnacas

ssscene

20°92%

Se'ye
PL1E

¥8°8¢
LL°Se

96°G2
66°1¢

69°%

99°9

21°3a
21 "2
21 9a

9 ‘n@

teesersiingperees

essrescesegpeneee

6%61 ‘61 "1°0
6¥61 ‘¥ 100

seesesencesnsscnce

gl ‘aa
21 ‘2a
212
Z1 ‘2

esssecsscsnsssanas

6¥61 ‘¢ "AON | 8‘Ixa
8 ‘Ia
21 ‘3a

6¥61 ‘9 "1°0

sesssssasagpeeee

212
nq

seessseraagpesees

srereessingpetes

€ ‘nq
na
aq

sesrsesieegpeeene
6361 ‘81 "1°0

8 ‘aa
z212a
z‘na

6%61 ‘8T "1°0

6%61 ‘¥ 120

0°62
0°€g
0°6%
0°1¢

0S
0s
0§
0S

SLl

0°06
(1}

0Le
S'Ee

G 82
G°CE
901
3 4
1144
0°LT

€61
€61
€61
002

261
61
c61
g6t

LET

LET
1T44

1144
0%e

012
[1i 44

0ge
[x44
144

csecvecs
cessanne

ctacecss

8161
8161
8161
8161

6¥61

6161

1961
6L81

S061

6161

¥y61
S¥61
6161

*a1qe} JO pud je $2j0uj00} 38

teeesersseengpeeese

sesesssopt
9N D T
ooatsonhq -T.H .o

W-u-a-on4.. -Ov.--o

besaranenenigpeeees
ereesseeeigpesnes
“ojum ‘H ‘A
‘TurI3
-SeAfeg uyor
*100Yog
ysty eulley IS

ressanserestogpenens

- *soaq eyed e
eseesuRAg D o

oo v e LIRUTION '
-+ OT[oIMO(q 20
-+** a30yoUcy ‘N

-+ SusA®lS g
***uuewWSpaL], 'd
TT1001RL CA Y

LYY YY)

L9 uma
leg uma

99 ¥Ma

eessssaane

peresesaaae

cesesunren

0L ¥ma

focccaacann

fvecacnsaen

€31z¢E
(4244
15144
€rze

yrae
€ree
gree
ree

edie

1d1¢e
rie

CHIE
THTE

1D01¢
141€
T40¢

1dog
TINOE
1D08-5/8

‘MmSM “N 8L

wd? g
dumnd o3 .uou.nomm.m

aarq|

sr

L1°L2

6761 ‘63 "1das

G'ge

292

S161

***uyaag orreW

THI -9/2

‘M9°¥ NL'L

< AAQAQ

seccnsene

€8

2ssevasee

secerssee

6l
2€£°92

sovsssnsccnes

Sutmorg

6%61 ‘ST "AON
6¥61 ‘2 23

esvessssncasscssne

ia

9°1a
i

21%Q

8161 aung

LE1
S'v6
681

€1

001
011
P11

0g1

Jd9)S3J110d YOoep
oo rsyyueg ja0g
ceeeeee fpESD)) T

** swmerrmd ‘d

ecaconcnsan

01 0
6M

o9g
cd9e
1d9¢

(4 &1

532671 0—60——9



124 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

sanjexradwmay, ‘wd3d
001 dumd o3 paroday]  do| 4a L02| 08 | 2861 (“Arreq juieurel 14%
seeserse] m-hN 0eg beosscoce seesesescccasgpeeces SINE
D .-.oo.-.-ouovonoc- WQ-HAH *sesesee OM@ pesoscese c-a-.--o-ovnccoo NSM
a 6¥6T1 “€C "AoN| ¥ ‘aa 5621 oee seertearRIg W P TNE
s‘a 6¥61 ‘11 "AoN| 8‘xQ g°g91 0g€g [°°rcoctpetetteet zatARg Q 4 £
‘wd3
¢ dumd o3 pajzodey a 6V61 ‘82 "AON| IQ SHI| 0S€ | eveT |"°°Nouuag wuegeceresertt| 1He -9/8
"M 9°M N °8°L
16°62 6¥61 ‘¢ “AON ‘0D
e 441 6%61 ‘2z “Sny| o1 ‘xq G ETT 01e 8¥6T1 | 1ESIN ®BII3qIOD: Treetet] 1dse
N\.n el 01z eecsssssassgperens aq 0ST €61 0861 00#&5mﬁ—&0<.0 eseeese] ZNZE
putm 1 | 3L 6%61 ‘61 "190] o1 “2a | g's1 81 D I R T )
g/t La]ovee B¥6T ‘82 "AON aa 0°6S 012 ** £110UU0D *F Y 1d8¢E
-wd$ g9 aq 03 pajxod
-3J p1alk paurquzo)
‘dumnd auo £q padwmnd
23 7€ PU® THZS mzokf R 1T o LLSIITTITIIN [PISPIS P coeeeneegpeeee] glag | 00ge POREE LI CTITIITITv e SUI: PRRSITIR [Ny
dp| 211 | 2/1 LD £0°8 6¥61 ‘6T 30| g1'aa | s°'se €81 T Ia1dYUM WM et | Ta e
B D 4sssessncscnn N-“Aw.ﬂ -.-.0-.....0,@..-0. N.H .;NQ cov” maﬁ .. °ﬁ§ -'m sesses ”&NM
R e TTTeny L1302 R A | 0°1s goz | o181 cereeagperene| reeeerennne] 2 ame
SR A Y LI T ceeeeensnengpeeee|  ng 0%s | 20z | 0161 |*rrrerrerropreeeef el e
sesesces ﬁH .H -Ih esesssen Wﬁ.#N m*m.ﬂ hqﬂ oﬂoo »HE oo.ﬂ PON cﬁmﬂ o.-c”.ﬁgo 04 »m eevveceseae ﬂZNm
ettt a O il R I £ 3 £4 6%61 ‘61 "190| 21 ‘2 [N 14 10z |*oeeteeetetted "D Crf 69 UMA| TT12E-6/8
PoONURUOD—M § ¥ “N 8 "L
(1993 (1993
wnjep 199},
o1q® Tamod (A} sowpans JUSUIOINSBI WL LMM@W IMEP | pagerd
- - - N 33 aodejans syaqumnu
oxcreg [T oan | om0t | STl 00T | ot soma | Bursws. | o2 *Thene| oo soam o seuno |0 o
I3Y10 j0 adAy | -may | (+) aa0q jo9Eg  |pu® II3M Jo 4
1easy jo 2dhy, spmInTY]
Iarem |

panutyuo)—*j118) ‘43]jeq edey ul s|jom 19jem Jo uonduOSIg—CT I[qE |,



125

TABLES OF BASIC DATA

*31q®) JO PUd }e S3)0UJ00} IS

fposececee Q *\._” o) fpeveannnes ﬂNowﬂ 8%61 ..Q.n oauo Nqﬂa OoMN O@N W.ﬁmﬁ cNU>0&U .m ‘SIN sssccancene ﬁmo.—

ﬁlno.ptt. < [eeoceensaces hoacorncss]ortrcocsnsrs lancnnntcsnnsasscne m QnHQ om N-m.mN-N sesasene ooo.oo.“oﬂog -H‘H t< .ﬂN- maq N@Oﬁ
M

1 ‘dDfg ‘aar Syt 6%61 ‘0 "1deS} 01 1@ | G'€81 062 | 9¥61 |°"soag yoraeN [ttt | 1OOT

[*ot a 6S°81 6%61 ‘0T 190 nq (1144 08% | $86T |""'"I0Std 'q "D 1001

fececonne Q N— mwm.ﬂ ﬂmN -Gaom m QS onm caN m*m.ﬂ ot.».'ﬁ”ﬁﬁg |.< oz seccpsecsone ﬁoo.ﬂ

e 1001
R R
**| CH6

12°81 6%61 ‘I1 "AON| g¢‘nd |G°SZ 062
61°01 6¥61 ‘0T "AON| ng 0'9¢ 0gg
| o1 aa oLl 062

RCTEELR Py
STTIREES Mot
SRLITIEN Ao

v

‘paeAaurp

....-..-UﬂHsﬁH N\A P .H. eveaveasel severnccceces houwosevonsssncrsonce OM n.HQ OAN QQN QVQH Uﬂdwsx&g .HH‘HQ

of @ e ferrse e fe b gy e gaer kapoy 1 ts saW 146

el @ Tefelertog 6%61 ‘01 "aON|Z1‘aa |0'1€1 0S€ | 6%6T | °*" USTINNIOW A 146
‘umopmeap
13-0% Wm wdd

011 dumd 03 pajxoday aa1 OT L[rereeer S¥r 6761 Ang| o1 ‘aa 691 06Z | 9%61 |**** - tudewef [0t | 16

a glrefoel sy 6%61 ‘12 "AON| 01 °nd | 0°81 02¢ | 6861 """ Bullies ‘W ' 1as

a NP EHTRI Pund e R R LY oLE cresreegperees zaL

alz/i1a 98°6S 6%61 ‘8 ‘AON| 8‘IQ (1134 00% CerreRqIIA durdly 1L

a N\ﬁ h. OM.Aﬁ o o .OU...- M-SQ Q-@N Omm momﬁ .....-:....-Omu..... secene NEW

a p/r e zstotn 6761 ‘v ‘AON| ¥ ‘nd |g'Z% 0ge | osgr [*rrrdoustg CD AT | TG

a N\,H 1r boeesscses| sovssnessces frasccncsccnsrcnnes m-.HAH ST1 mmm Pmmﬁ ..-:.-uﬁm.ﬂ.ﬂ el T setsersecss g9

a «w\ﬁ e g0ttt reesussacecgpeeees 6 ‘aa 0°cH ose sessesnstisnigpeeeee ceeee | 219

a N\._” U fevecsassse| sacaceecscne m*m.ﬂ uP .>Oz MuSAH 91 QMM ouhOWQ.mm h@uumﬂw 119

a d ST°61 | ema [gpe (143 TeetececesuULy D $H9

Q ﬁm-m .ov'.ooo Nsa Do@ QNM” . -o-o-cov--o- mm@

£0'9 beeseesnensoperee| zng | oL o0se PR ESTIINY [pins

a T........ 61°21 6¥61 ‘¢ ‘aon| z‘na g gl 08§ eerpuerog *m D[ttt | 1HY
. a Feeeeetel00'gz | 661 ‘8 aON| £na@ | 0°sE | o07¢ sraaqaeg CEE|ttttttttt| TMS
“wd
01 dwnd 03 pajroday s‘a ¥e'¥1 | 661 ‘02 10| €7@ | 0°0% 0%€ | SZ6T [MBIISHO0Y "SEUD|* ettt | 1D
a vL°9 6%61 ‘8 "AON| g‘id |g'ey | 08 [vvrv'Streqaeg epIm|TtUt | TG
oo d gg5e  |ev6T ‘6z 3dos| gna | e-es PO SR RSNt ) PR R Tave
jroccacans Q fprecesccan M.N.-MM mva.— uON .uuo *nﬂ—Q mo@ﬁ owm EEETETERS --auusw..ﬂvng -m -h ﬂrmm
a besrett 9g°%T | 66T 8 CAON| £°nd | 6788 0¥E | 9T6T |*'"Ia3onL 'd ‘M 1dg
a o 81°6T | 6¥6T ‘01 AON| ¥ ‘nd [ §'g2 00g ettt reo0d T ™%

«'TRULIOU
aaoqe,, ‘pdjaodax




126 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF,

*Lxouty £aqqy

M| a I kI AP 6761 ‘2 ‘AON| 9°‘nd |0°19 00t | 6161 ATBUWIBDLA**""""""*| 1d gL
‘md3
1 duand 03 pajroday] 1 a v/e el eates 6¥61 ‘€1 120 8'aa |o0°e1T| G682 |8gEL | "trctouyraqg cdltttttUCC| INEZ
[ a gft o}t 186 6¥61 ‘v 1°0]| 9‘na |g'el 02z | 6161 | " ""*"erI0g ‘d°Y I I €34
3 m < wssserene m*-m~ m*mﬂ -mN auﬁmm mqa m-*n bsevesersee sese M AH.M“N
7" ¢ N i Rt 1720 €3 6¥61 ‘¥1 "1POR/1 ¢°nalo'zy 09z | 1082
‘wmdd
01 dmnd 03 pajxoday dol a 1els°,9 jog's 6¥61 ‘s ‘1°0| 8‘aa 2L 0%¥2 | 6%61 | “*rjusane e Lfttttttt| 1gee
85°9¥ 6%61 ‘12 "3°0
eccoeee] g gl g preeceeopre| gtaa P P SR [TTSOISF FIPRTPSIIPNIIOIS PSRRIPRN e
*sage)o)n
Q N\.H ~N essersvreses lesssasscerssacs e w -.Nﬁ—. mmﬂ Onm mw:onh—udg Uﬂrﬁs H.H-NN
a 1 61°G 6v61 ‘gz1dag] 9'na fo'e 062 [SoButwioq pagjry 19671
.EQ.W veavesferccccerencan) coreniand mo.m 1661 »m ..NNE
01 dumd 03 patxoday] a 7200 O DAt IF 5 28 § § 6v61 ‘og "1dag| g ‘ad 141 092 | 6861 "~ Bumpdag Dyl gvsT
avesscfavescconcons wm mwnN .Hmmﬂ nm .-Hds
a T 96701 6¥61 ‘0£"1dag| ¢ 'n@ (0°63 082 | 6061 [£2a3DoM 3 "L{*"*" """ TVST
a |g/tLi| ¢9 |szs8 6761 ‘gz 'AON| 8 ‘aQ 2e1 062 ‘QALIIYIEN " CH|[TUY| 1R
a 8L°%1 6¥61 ‘¢ 20| 9'na |02z 052 10%1
a 1 8s O Riithadddd I UAS: 1 { 6¥61 ‘€1 "1°0] 8°‘aQ 291 0%z | L¥61| “*tUroTienneg ‘W IN¥1
a 1ol g9 |1z6 creeeeersegpeee| g faa 181 0%z [reere] eeeeeeenes gmadg | T3pl
a el Leg ooveeieioprel gng | goez 06z | 1161l - suxren *sesql | 1owt
n . L8711 9'nd | g-ge 062 | LIgT|rrecteetitropteet gyl
S gfref ) oew 6¥61 ‘s T1PO| 8°xa | o0°9¢ 062 | 6161 """"*r910D d W 1997
1l a r esosscces] cecreccianne poscsscsscncanniaae m..nﬁ— N.—.ﬁ me csensae ...........ﬁuw.ﬁzum ecsssracsne —MaﬁIW\w
panunuoD—'M 9 4 N 8 °L
(3233)
J wmEp (savyour) (122))
e, i wnje]
INMWM -.MH”M: “WMW o.uv_“”m Eom%%h-”mwmww am%wﬂ”«v (1293) moahﬂ:@m pajard saaqunu
syTewmay o asn pue dmnd| —exad | moteq xo 4 wo~3anu_ v:n. Tom wdaq| -puer .UMM.UM I3sn JI0 JaumQ 25010 M
310 Jo adfy, | -way, | (+) aaoqe Jo ady, Jjo
12491 apnNiNtYy)
JI9JeM

panutnuo)—jije) ‘Aojjep edey ur sjjem 1ajem jo uonduoseg—=¢1 3qe |



127

TABLES OF BASIC DATA

*a[qe)} JO pua }e Saj0uj00] 238

poceccnce a 1 h- ecscscsce #ﬁuoh m*aﬁ ~°N -uUO ﬂ-.HQ sessscen QO« 0€61 :onkOHhNH\ !< -h- sesccsascnes .HZNN
~md3d

gz dwund o) vﬂquanmw......: a [ AAARhtbid RASRELRIALEAN SASELE b cgz 09¢ SHET .:...-......Ov..:. ZINZE
‘md3

01 dumd 03 pajroday|“- | @ P/eT U 18%R (6961 ‘12 20| 9°XA S0z | o09e |626T[pI0SIY Srepasoy|ttttert| TAZE

“yuey

R [P TSTees: RESISN Fppsn 6¥61 5 ‘aon| aa g otp |oget| -para epr-smw|- | 10zE

M ‘ddls‘a 2T |elegee 6%61 ‘12 1O |z21"3@ |g°0S 0¥E | TE6T|OFOSTYD "V "SIW|""""" 1d1E

1 n 98°%1 setereccoptteet] n@ 10792 08¢ |0Z6T} ~"wweotcopet ZNTE

"oq ettt a 92°81 6%61 'y "AON| 9 ‘xQ 00g| 08E |[6T6T| " "*""TUISIPAL "y|**~ Nie

-8 hn--qpt mqn ®essenvecsse hesssssavasavanneas WQaHn mcﬁ om” pesosea -..-o-c-MOEOH.H -ho ﬁqﬂ”

* 6%°L1 6¥61 ‘€ "AON |02 [0°F9 09¢ | 6E61| “*"smaIpuy L V| 1

el $9°81 6961 ‘12 “190| L‘na |o0°c2 0SE | 6161| S2493Y "A "SIW|"" e

RS N [T s 6¥61 ‘62 1dos| 9°na  |o°61 P N N R e
«"[euLIOu dA0qe,,

aq 0} pajrodax ﬁ
@hn—uﬁ@&ﬁ@u I91% essensea Q qH evescssne Q*.‘Nﬂ .ouo-'~c.'c°‘-oo.c N-..HAH WN.N Q*m mNmﬁ u-b..cwﬂhﬂﬂ -m .o ssccsssscacs NU.H”
L. 0 T i e KX 6961 ‘12 “1°0| 9°3a |0°06 06€ |6g61| **=*""epoa “H ™| | 1018-9/6
‘M9M “N6°L
a F- yez8 R NTIIN PYYSE pr 008 J0061] “-rrerrersopre o] zal
“I n 9£°g¢ 6761 ‘e "AON| ¢‘na {c°g9 06% [0061| ~*snaang ‘m “g[*"**tt) 14T -L/8
‘MLYUNS'L

M a z/1 6961 ‘0z "190| 9‘na }g°eg 00€ [Tooett[ etttseony cycg)tttttt| THGE

1 el gomzt cvesivnegpeer] cng o1 0¥z | 0981 - 1xeuqen g m| | zaez

Amo sessve Jercsscssssnssfvccvnccce mm‘m m*mﬁ Q*M ouoo *ca m»pﬂ Q*N QHQM ao“hmnﬂno.mﬁg -m assssansoce ﬂmWN

QU aH-HH ﬂ.ﬂ Hn .—F seesesvsnsseccanes 'Hn secvcses Q”N easvecs on.n.a¢tn...c°ﬁ..t- - NmmN

S I SISt RO PO 661 ‘#1 0| ema |szz ogz oo surerim m mle] Tz

el a gfrigllveee 6¥61 ‘81 00| 8aa 98T| 082 |PZ6I| ~*"@ZZOJBA Y p["""**""***f 1DGE
‘mds

mm “.E‘H—“ O& UOHhaé\.'--UI. ﬁ— .ﬂ hc messcsocns *ﬁncﬁ un.no-n--%lo-u. o.ﬂ i-HQ MN.H °WN Ngﬁ nh”ﬂmswm .EU sssccasvces ﬂUmN

el @ w/er(le6ee 6¥61 % "190| 8 ‘3 26 0sz [wovf "ssuopr W ‘sEY) I < 1

el @ ¥/eT | leven 6%61 ‘62 deg| £'na |0€2 o¥e | 2g61( **r-3s0g phota 1962

T I 6¥61 ‘7 0O| ¢'na |sz¥ oyz [007t| rtuewninH “E 'O ] 1d¥e

mdpp a g/ie|etlosen 6¥61 ‘61 "1°0| 9°Ia |S°SOT| 09€ |9¥6T| “*UOSTPIN “d 'N|TTTTUUTUT| 1€¥E




128 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

osssace

e m.w Wﬂﬂav H.—”B Qo w QnHQ [TTYTRYY ) aﬂw sssossee . Quham .bc QH* esennsassece .ﬂM@N
‘oaq et a IJ 081 06¢€ * op 2rez
«"TeusIOu

aAoqe,, aanyexad
-ura} 193ep ‘I3skad *s8uradg
© ge g)dnas [[aM a 0 091 08¢ JOH aTepaIadiN 1roe
a ¢ 'ng 91 0z 1H9Z
"0G61
‘gg *ae wds g/1 Burmold | 0961 ‘22 "IEN
m“ UQH:W“OE ;OM-m TH ~Qo D ss0ecsvcsscasl ow wﬁgsvm @QQ,H Q@ oauo N‘H Q-HQ mom mN* evsssense -oo-..o-..c-Oﬂu-.ns' essccsscnse .HowN
Al § freeeeeeeere reeeeene|rerseeenie bt e el a3n | geat | o1etsm sagnr o | 100z
seqsasasl AH v\M U sesssenss *N..& '....-o:..Oﬁoo.: wQﬂ-AH n:ﬁ.ﬂ cc* Qﬂmﬁ .o..a-n.cﬂﬂ.—k@ﬂﬂm sessssnsees NGWN
“pI0IPIN
ssscsnras D sasessscnsencf crvvrcnne Q-&. a*mﬁ l” ->°z w;s Nw.ﬁN OQ* M.HQ.H 02 QE omoﬁs Sevsccssrne ﬂamN
P SITITIIIPIRN PERRIIN PR i overeneesiaprene| gag | g9z 088 | 8161 [*+rreeeeereroprererfoesenanae] anag
a 1r{ g8 Jes'1t 8761 ‘9 "190| 8‘2d | 0°6¥T| 09¢ | ¥F6T | "SUBBIM DM INGZ
a N\H P RARERIAY EYRY 3 8F61 .h 390 w~hh— 0°8¢ 068 R R L LRI LLEEY I W -7
a g/re|eefugtet 6¥61 ‘9 ‘1°0| 9°aa 211 (1184 9P |°CUIsANM L "t TDG2
a z/1r .. 6¥61 ‘L "190| 8‘Iqa ¥8 (114 2 RRRRAAR RARR -1 S o012 G 3) 1dse
7"\ ) N IR R 4 &Y 4 § 6%61 ‘¢ °190] 0T ‘2Q §°26 097 8167 |* swrerliim “d L TNEZ-L/6
‘ML NGB L
[ I N ARGRALIIEIL RISOIIITH PPy L nq 0'o¥ ose J77-3 & EISRnRIILoly.t SULLL) CRTITLRIIEY RIS P
ssesered n [reeseseesencsfecniasene ggeon 6¥61 sON 390 Q.qé [\ 2 08¢ 92671 |°°** .nOTﬁﬁ.H. .Jﬂ sprereneeees NZNMI@\Q
panunuoD—'M g 9 N 6 "L
(3993)
umjep (sayour) (1299)
Mﬁﬂw Mwm”“m wh.u.mmv ou%w“”m USTISINSEIW | 191 9UIELY (3093) vMMNMWm pajard sJaquny
e - -
SHIETIY m.qu °sn pue duind| -eaad| moraq a0 ~w>moTw‘“3.mB ww«wwws yidaq| -puer -WI0J (IS8 IO J3UMD 3410 oM
JTa30) j0 ad£y | -urar|(+) 2a0qe jo °i=a _.“ o QMW.H. jo |I%A
12401 Py
I91EeM

panunuo)—j118) ‘Aojje/ BdRp UI S]]OM J0j8M JO UONdLIOSEg—1CT dlqEL



129

TABLES OF BASIC DATA

9IqeE} JO pua jeB S83j0Uj00] I3F

PRTT P khwqhm v\m o 8 REREERE S AT Y . seop*ete I .SQ G'LZ 08€ 16T |*oer e raen ZHIE
el @ [ 30 P8 R KT 3 ¢ 6¥61 ‘€ “AON| 21 ‘xQ 68Z| 08t | 9961 | 1910 OpPBISATIS TH9E
seevennsl D N\ﬂ H. fpocscsanee ”O.m Q*Qﬁ qu -uﬁmwm MH nﬂﬁn O.m.m mhm esssssse u....oWuNWMUQm .O tccevassece HU@”
 beeeeseess feseenene]  1eg 66T ‘L 190 21 ‘2a | g-gc gL |reeeere|o e ezomwmy, sap || 1aes
Q w\m J— eoaecs vwoﬂ.— ..Ov.. .. Nﬁ -.HQ O.mm me .....:..-...OU...: sesecsesnee wam
a grfel 6799 cop*ttt|aq 09e| 08¢ ‘IS0 BIPEOIY 199¢
a Tl A ] N 6761 ‘€ "AON| 9'ng | g°21 06¢ Tereeted v 1v9e
S

anvH..H-Q mn-w -.-.oou-n-.O“.o-.; w‘haﬂ Qcﬂ °Qv .--oo;;.ggg -Vm *sscessvens HVNWMH
axr‘q] ¢9°91 6¥61 ‘¢ "1°20| ng g'ge 06¢ 100g "y 98uaoap |meteeett| 1pgg
s 8L°L 6761 ‘9 190 £‘na | o'p1 007 Kemyuag Loy 1ass
aa1 62°01 6%61 ‘¢ 1°0| g°‘xa | o°zL 06¢ * 13098 oL (4011
et a grfeeelgety 6¥61 ‘9 °190| ¥ ‘na | 6°9% 00% ‘uInqusem | "H 108¢
sseveven Q .H Hv sessssece mm-w mvmﬁ \N. J—UO m AS Otnm mbn secassse -.-uﬁ@ié -U -Hlﬁ Sscenvernse ﬂ<mm

*md8
g7 dwnd 0} pejprodey a GppT  [eerrereopeer| g tad 202]  01p freeeer|reeesaqry ssam | usz

md3 ) ‘30w
gg dwnd o3 pajroday| m ‘dD| a €r *tt186°e 6¥61 ‘9 "1°0| 8‘xa £02 otF [ttt -TID wrerim °| TaLe
ceeeedl gezar Z0 seelpaenr freeeeeeseopeee| g xq oL GZD | GpGT |*rereeeereeeropreees [eeenenens| 13ys7
sessacael a N\.— L oprecenenee M@.h 6¥61 uQN .H_QOM € ._.KH O-Q@ (Y42 961 -mmﬁh@@Oﬁw e .< sassscccnee 1002
seeernd "1 6%61 ‘e 10| £ma | g1t Q8% |rrreeefreeseesiesringpereee freenninnd | e
q Q o o cnseses . m q.HQ NNM hvmﬁ essene dem .-H }m MT.HPN
Tddl o [trtttttttt| 4011 | Burmord | os61 ‘1z sung SLYT : €492
a5 a NP TS NNl DOr AP oze|  oeg [ teereesgpeess 2492
e2'6 1661 ' Lo

AHU qU vaﬁM N\M .H. EETE R T TS ﬁﬁow Onmﬂ nm -vHGE M"?:Q mohﬁ omm aserssee .-'--F—UW.—.—m »h- -w ecsscavsene .H.mwN
R N N 6%61 ‘9 00| na 1 P IO LECIRTPeIsoReticy IR e ayies

« [EULIOU dA0QE,

aq 03 pajaodaa sxmye

-xaduraj x9jep ‘wd3 M

0% dwand (5] Uwukoﬁmwm :A AQU 1a L m~..v ......-....Oﬂ..... 8 qhﬁ— oL¥ 00¥ 6¥61 .....%Oﬁﬁwm %Qm trvasnnanee 1492
do| a z5 L8 na 12 01% | 0g61 |**+ererrerropree|reveneens| anaz
dy| a er LEPT op*rtt| g faQ L0} OTF | LPET ['rrrercettttoptert IN9Z
12 { I W Ay A N2 o 6%61 ‘L 190! Ia 2LI|  01%F | 0£61 | Axdupm ooseION TIN9Z
et @ gfre|figten 6%61 ‘€ "100| 012 | 0°L2 02% |""***"*| 19q198 pue urd 1192

~19ska8



130 GEOLOGY, GROUND WATER, NAPA AND SONOMA VALLEYS, CALIF.

-tood Sutwrortms d1Iqnd
"PIOS pue Pa1}10q J91BM o

*S90JIN0SY J9jep JO UOTSTAK] eIwIOJIE) £q juemaanseaiy
“padumd £[jusdsr [[oMg
“8np puey [19m jo jxed Joddp,

*Burduing ¢ *I9AIISQO I[QEI[ad J9Y}0 JO I3umo £q PII0daT JUIWSINSEBIN 1
ﬂ..— a _ g/t H.;.... ..._mn.ma _avaﬁ ‘e .>OZ_ 91 [ <] _ 08¢ 6261 —.’mdoﬂo.nwmuuﬁhh oo | gH9e-L/6
panuniuoD—M 9 9 “N 6 "L
(1993)
umyep (¢EEM]
s[qe xamod (d.) | @oejans (seyour) wmjep
-{TeA® -asaoy | sum -puep |IUSWISINSEBIULISSWEID! (1353) a0rjans pajard sxoqmnu
syIeway ereq | @S0 |pue dwmnd| -eaed moaq 10 [2A3]-J97em | Supsed wdeq| -puer ~-uod | I9sn I0 J9UMQ 9730 M
I9y30 Jo odfy, | -way, | (+) @a0qe Jo s1e@ | pPUE [[3M Jjo TeX
12A9] jo 2d4y, spunty
Ia1em

panunuod—-Jije) ‘Aajjeq edey ul sjjom Jajem jo uonduossaq—-¢1 e L



TABLES OF BASIC DATA

Table 14.—Water levels in Napa Valley, Calif.
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Date

Water
level

Date

Water
level

Date

Water
level

4/4-4E1 (DWR 47)

[Acquistapace, About 5 miles south-southwest of Napa, 0.75 mile south along Dutra
Road, from the intersection of Gum Tree Lane,125 ft northeast of centerline of Dutra

Road, 15 ft south of fence line, 50 ft west of center of windmill tower.

Unused well,

diameter 6 in,, depth 67,0 ft, Measuring point, top of casing south side, 0.8 ft above

land-surface datum which is 10 ft above sea level.

California Division of Water Resources}

Measurements through 1971 by

Oct,

Mar,
Sept.
Dec.
Jan,

Mar,
Apr,

24, 1930
25, 1931
28
20, 1949
25, 1950
1

4

May
June
June
Aug.
Sept.
Oct,
Nov.,

3, 1950

1

OO -ad

6,72
7.05
7.32
9.28
9.35
8.10
7.94

Dec,
Apr,
May
Oct,
Dec,
Mar.

27, 1950
2, 1951
25

9

7
27, 1952

6.64
5.65
6.14
7.72
7.22
5.46

4/4-13E1 (DWR 179)

[G. Lawrence, About 7 miles south-southeast of Napa, 0.5 mile west of State Highway 12
and 29, 0.1 mile north of Green Island Road, 350 ft northwest of dwelling, 100 fi south-
west of barn, 100 ft west of gum trees, Stock well, diameter 8in., reported depth 98 ft.
Measuring point, top of casing east side, 0.4 ft above land-surface datum which is 41.17
ft above sea level, Altitude of measuring point 41.57 ft above sea level, deternrined by
California Division of Water Resources. Measurements through 1932 by that Division ]

Mar. 25, 1930 13.6 || Dec. 19, 1931 14,6 | Aug, 11, 1950 15.15
Oct, 28, 14,1 || Jan. 22, 1932 13.8 || Sept. 7 15.83
Mar. 20, 1931 14,6 | Feb. 26 13,9 | Oct. 9 17.00
Apr. 21 14,7 Mar, 27 13.4 Nov. 8 15,40
May 21 16,1 || Dec. 21, 1949 15.54 || Dec. 28 15.91
June 22 15.0 || Jan., 25, 1950 15.20 || Apr. 2, 1951 13.93
July 23 15,3 || Mar., 1 13,78 | May 25 12,45
Aug. 21 15,7 || Apr. 4 13.30 || Oct. 9 11.65
Sept, 28 14,6 | May 3 13.24 || Dec. 7 12.82
Oct, 20 13.8 || June 6 13.85 || Mar, 28, 1952 10,14
Nov, 22 14,7 )| July 7 14,28 || Nov, 18 12.95
5/4-11M1

[DeWitt Machine Shop,1024 Napa-Vallejo Rd. East of Napa, 110 ft east of centerline of
highway, 50 ft south of shop, 15 ft north of John Hill's carlot. Unused well, dicmeter
8 in,, depth 58,5 ft. Measuring point, top of casing north side, 0.3 ft above land-surface
datum which is '3 ft above sea level, Water levels Jan. 13, 1951, to Nov. 21, 1951,
selected highest daily readings from recorder charts]

Feb.
Mar
Apr.

May
June
July
Aug,
Sept.
Oct,
Nov,
Dec.

3, 1950
1

4
11
14

PO DOOO1ITDNW

6.40j| Jan,

6.47
7.01,
6.72
7.14
7.96
8.85
9.79
10.33
10,52
10,28
9.42
5.40

Feb,

Mar,

13, 1951

4,86
3.87
2,56
3,42
3.65
3,52
4,39
4.60
4,77
4,18
4,94
5,42
5.80

Mar,
Apr,

May

June

31, 1951
5

10

15

20

6.43
6.50
6,63
6.95
7.12
6.98
6.28
6,66
7.34
7.02
7.23
7.66
7.87
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Table 14.—Water levels in Napa Valley, Cah'l.—anl‘inued

Date Water Date Water Date Water
level level level
5/4-11M1—Continued
June 26, 1951 8.22 || Aug, 20, 1951 8.83( Oct. 2% 1951 9.12
30 8.81 25 8,91 31 8.70
July 5 8.03 31 8.97# Nov, 6 8.65
10 8.55 || Sept. 5 9.02 10 8,55
15 8.43 14 9.12 15 8.38
20 8.36 20 9.32 21 7.97
25 8.56 25 9.38|| Dec, 7 6.52
31 8,53 28 9.14| Jan. 5, 1952 5.36
Aug, 5 8,70 || Oct. 9 9,32 Mar, 27 5,19
10 8.88 15 9.30{| Nov. 18 9.15
15 9.16 20 9,23

5/4-14J3 (DWR 83)

[Napa State Hospital. About 0.5 mile east of the centerline of State Highway 29, 500 ft
south and 50 ft west of the intersection of Imola and Shurtleff Avinues, 8 ft north of
northeast corner of garage, 130 ft east of well 5/4-14J1, 87 ft ea<t of well 5/4-14J2,
Unused well, diameter 12 in., reported depth 399 ft, Measuring point, hole in cover of
casing, 0.8 ft above land-surface datum which is 75.72 ft above s~a level. Altitude of
measuring point 76.52 ft above sea level, determined by California Division of Water
Resources. Measurements through 1932 by that Division]

July
Mar,
Aug,
Sept.
Oct,
Nov,
Dec.
Jan,
Feb,
Mar,
Apr,
Jan,
Feb,
Mar,
Apr,
May
June
July
Aug,
Sept.
Oct,

1920
3, 1921
29, 1928

75.20
64.40
83,08
85.42
86.90
95,90
93.76
91.25
86,79
83,98
84.01
92,95
81,50
79.09
78.44
77.72
78.02
78.55
80.76
82,23
82,84

Nov.
Dec.
Jan,

Feb.,
Mar.
Apr.
May

June
July

Aug,
Sept.
Octy
Nov,
Dec.
Jan,

Feb,
Mar.
Apr,
Oct.

Dec,
Jan,

12, 1930
15

14, 1931
14

17
20

18

15

9

8

15

15

16

15

15, 1932
15

31

30

17, 1942
16, 1949
25, 1950

82,31
83,73
84.75
86.27
91,71
93,75
96.94
97.24

102,40
109,78
112,62
110,67
111.35
109,05
110,72
110,43
110.22
110,30
1107.95
115,79
109,67

Mar,
Apr,
May

June
July

Aug,
Sept.
Oct.

Nov.
Dec.

Jan.
Feb,

Apr,
May
Oct.
Dec.
Mar,

16, 1950

27, 19852

116,15
115.42
115.66
115,12
115.14
114.25
113,44
113,03
111,92

97,51
108,90
109.46
102.18
106.55
105.48
104,95
103.31
104,02

89.08

95,54

IFrom records of Adams and Forbes,

5/4-15B3

[Calnap Tanning Co., 101 Coombs St. In Napa, 75 ft east of the centerline of Coombs
Street, 50 ft north of company office, 9 ft south of fence line, Incnstrial well, re-
ported depth 50 ft. Measuring point, top of casing south side, 0,f ft above land-

surface datum which is 8 ft above sea level]

Jan,
Mar,
Apr,
May
June
July

25, 1850

T DD

15,14
13.77
27.07
14,05
16.80
20,42

Aug,
Sept,
Oct.

Nov.
Dec.

10, 1950
8
9
8

27

20,04
25,50
17,72
14,24
11,58

Apr.
May
Oct,
Dec.
Mar,

2, 1951
23

9

7
27, 1952

13.05
14,43
14,51
12,40
10,22
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Table 14,—Water levels in Napa Valley, Calif.—Continued
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Date

Water
level

Date

Water
level

Date

Water
level

5/4-15C2

[C. W. Johnson, 449 South Jefferson St, In Napa, 20 ft west of garage attached tc
dwelling, 12 ft south of north fence line. Irrigation well, diameter 8 in., reported
depth 86 ft. Plugged at 66 ft, Measuring point, for measurements in part of well
above 66 ft, top of casing east side, 0.5 ft above land-surface datum which is 22 ft
above sea level]

Feb. 2, 1951

13

16.02
14,03

Apr. 2, 1951
Oct. 8

22.88
26.69

Dec,

Mar,

7, 1951
27, 1952

15.17
14,80

[Measurements also made of water level for part of well below plug, made in 4-in, pipe
that penetrates the plug. Measuring point, edge of ell on }-in. pipe at west side of
casing, 0.5 ft above land-surface datum]}

Feb. 2, 1951

13

22,80
22,65

Apr, 2, 1951
Oct. 9

24,26
26.88

Dec,

7, 1951

Mar, 27, 1952

23.18
22,35

5/4-21B3

[Milton Munger, About 2 miles southeast of Napa, 0.1 mile west of intersection of
Hilton Avenue and Foster Road, 75 ft west of Grand View Road and 75 ft south of
Hilton Avenue, 25 ft west of creekbed. Domestic well, diameter 8 in., reported

Measuring point, top of casing south side, 0.3 ft above land-surfece

datum which is 100 ft above sea level]

depth 200 ft,

Jan, 12, 1950 11.56 || July 26, 1951 141 Jan, 18, 1952 126
July 25 58.62 || Aug. 19 148 Mar, 28 18,32
1Measured by owner.
5/4-22M1

[Stewart’s Dairy, 2195 Sonoma Highway. About 2,5 miles south-southeast of Napa, 1,25
miles south of intersection of Foster Road and Sonoma Highway, 150 ft east of
Sonoma Road, 75 ft southeast of barn, 15 ft southeast of water tank, under windmill,
Stock well, first 21 ft hand dug, concrete lined, 8-in, drilled well in bottom of pit,

depth 99,0 ft

Measuring point, copper washer at top edge of 4-in. by 4-in. support

across top of pit, 1,50 ft above land-surface datum which is 12 ft above sea level]

Nov. 1, 1949 64.06 || Apr. 4, 1950 60.83 || Dec, 22, 1950 47,17
10 63.54 | May 3 57.94 28 46.30
17 63.28 || June 6 59.05 || Feb, 2, 1951 43,38
28 62.82 || July 7 59.02 || Apr. 2 44,3
Dec. 1 62,67 || Aug, 10 57.02 || May 24 40,52
30 61.45 || Sept. 7 56.78 || Oct, 9 45.45
Jan, 25, 1950 59.53 || Oct. 9 55.82 |l Dec. 7 41.89
Mar, 1 59.43 [[Nov. 8 53,53 || Mar, 27, 1952 35.58
5/4-26B1

[Owner’s No. 8. Adams and Forbes, About 3 miles south of Napa, about 0.2 mile south
of Shipyard Acres housing project, 0.1 mile west of State Highways 12 and 29, in

large pumphouse under wooden head frame,

Public supply well, reported diamreter

20 in,, reported depth 1,440 ft, Measuring point, top of 1i-in. coupling on puimp
base north side, 1.0 ft above land-surface datum which is 20 ft above sea level,

Measurements from owner, except as indicated]

Mar. 23, 1942
May 5

48.2
38.04

June 27, 1942
Sept. 9

52.5
57.2

Oct.

9, 1942

16
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Table 14.—Water levels in Napa Valley, Calif,—Cont:nued

Date Water Date Water D-te Water
level level level
July 1, 1943 50,7 || Jan. 31, 1948 57,1 || Nov. 21, 1948 71.9
31 52,5 || Feb, 29 57.1 |l Dec. & 70.9
Aug. 31 53,5 || Mar. 31 56,2 17 69.6
Oct. 1 54,5 || Apr. 30 56,2 21 70.0
31 54,4 || May 31 58,6 28 70,6
Dec. 1 53,0 || July 24 62,7 || Jan, 9, 1949 69.6
Jan., 1, 1944 51.4 26 63,3 13 69,7
Feb, 1 50,2 28 63.9 21 69.5
Apr. 1 49,25 30 65,2 31 70,0
May 2 47.4 31 65.6 || Feb. 7 69.7
14 61,0 || Aug. 1 66.25 10 70,4
31 53,7 2 66,7 17 70,2
June 30 52,2 3 66,75| Mar. 1 70,4
July 31 52,3 4 87.6 7 70,85
Sept. 1 55,2 9 67.3 13 70,5
Oct, 1 57.0 10 68,45 20 70.7
Nov. 2 55.8 11 68.35 27 70,6
Dec, 3 54,2 13 69,1 Apr, 3 70,9
31 52,3 14 69.35 10 71.8
Apr. 1, 1945 51,3 15 69,6 17 72,2
June 1 52,2 16 70.2 24 72,0
July 2 54,7 20 70,3 {| May 1 73.4
Sept. 30 56.2 22 70.5 8 74.0
Dec. 30 52,3 23 71.1 15 74.3
Jan, 1, 1946 52.6 24 71.0 23 74.6
June 30 56.8 28 71,7 || June 5 75.3
July 31 60,0 29 71.8 19 76.2
Sept. 30 62.8 31 71,3 23 75.9
Oct. 30 60,8 || Sept. 1 71,9 || July 17 78.7
Nov. 30 58,8 4 71,7 || Aug, 1 7.9
Dec. 31 57.4 18 71.5 8 78.4
Feb, 1, 1947 56.5 21 70.7 29 78.9
Apr. 1 55,2 || Oct, 1 71,5 || Sept. 11 79.0
May 1 56,4 5 70,7 || Oct. 1 78.4
June 1 57.7 7 70,6 18 79.6
30 58,2 8 70,7 {{ Nov, 29 78.1
July 31 62,3 12 70,8 27 77.4
Aug. 31 62.3 17 71,1 || Dec. 11 77.4
Sept. 30 62,6 19 70.4 17 77.0
Oct, 31 60,1 27 71.2 || Jan. 24, 1951 172,74
Nov. 30 58.9 |} Nov. 3 71.2 || Mar, 28, 1952 149,02
Dec. 28 57.9

1Measured by U, S. Geological Survey.

5/4-26E1

[Owner’s No. 7 (formerly C and H 7). Adams and Forbes. About 3 miles south of Napa,
0.42 mile west and 0.16 mile south of intersection of paved road to Basalt Co. and
State Highway 12 and 29, 150 ft north of fence line in large pumphouse under wooden
headframe. Public supply well, reported diameter 153-in., reported depth 806 ft.
Measuring point, top 13-in. coupling north side of pump, 1.0 ft above land-surface
datum which is 8 ft above sea level. Measurements from owner, except as indicated]

Mar. 23, 1942 38.15{| Oct. 8, 1942 48.57 July 31, 1942 42.3
May 5 37.15 16 48.0 Aug. 31 44.2
June 27 43.85(] June 13 41.3 ||Oct. 1 45.3

Sept. 9 47.95[ July 1 40.8 31 43.5
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Table 14,—Water levels in Napa Valley, Calif,—Continued
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Water Water Water
Date level Date level Date level
5/4-26E1-=Continued
Dec, 1, 1942 41,5 || Feb., 1, 1847 47,1 || Dec, 28, 1948 58,7
Jan, 1, 1944 41.7 28 56.1 Jan, 13, 1949 57.7
Mar, 1 39,2 fApr. 1 45,5 [ Mar. 13 58.2
Apr, 1 40,25 || July 31 54.4 || Apr. 3 66.7
May 2 36.6 | Sept. 30 53.8 10 60.4
June 30 39,0 [l Oct, 31 50.8 17 78,7
July 31 43.0 Dec. 28 49.5 May 29 63.6
Sept. 1 45,3 || Jan, 31, 1048 47,3 || June 19 65.1
Oct, 1 47,2 || Feb. 29 48,1 || July 3 86.3
Nov, 2 45.4 Mar, 31 47,2 10 66.4
Dec., 3 448 | Apr. 30 46.9 17 66.4
Mar, 1, 1945 41,1 July 28 53.5 24 66.7
Apr, 1 40.9 27 53.7 Aug, 8 87.0
July 2 45.0 || Aug. 6 57.3 14 67.4
Sept, 1 47.3 7 57.25 21 87.3
30 46.2 20 59,9 || Sept, 16 67.9
Dec, 1 44.9 23 60,5 || Oct, 1 87.7
30 42,1 28 61.3 16 67.8
Jan, 1, 1946 42.3 28 72.0 23 68.25
Mar, 31 43,3 31 71.5 30 67.8
Apr, 30 44,0 (| Sept. 1 72,0 |[ Nov., 6 67.9
June 30 47.8 15 72.1 13 67.1
July 31 51.0 18 71,1 20 66.9
Aug, 31 54,3 { Oct. 17 59.6 || Dec. 4 66.3
Oct, 31 51,4 || Nov, 14 61.1 || Jan, 24, 1950 162,52
Nov. 30 49,2 30 60.7 || Mar. 26, 1852 239,25
Dec, 31 47,75} Dec. 8 59,7

1Pumped recently.

2Measured by U. S, Geological Survey,

5/4-27H1

[Owner’s No. 4 (formerly McKee 4). Adams and Forbes. About 3 miles south of Napa,
on northeast corner of island west of Basalt Co., in pumphouse under large wooden
beadframe. Unused well, reported diameter 16 in., reported depth 1,226 ft, Measur-
ing point assumed to be top of casing, altitude 8.33 ft above sea level, from records
of C and H Sugar Co. Measurements from records of Adams and Forbes, in feet be-
low measuring point]

Mar, 23, 1842 37.85 | Aug, 31, 1943 44,251 Apr. 1, 1944 40.5
May 5§ 37.95 i Oct. 1 45.9 May 2 36.8
June 27, 1943 41.5 31 44,9 July 3 43.0
Sept. 9 48,8 || Dec. 1 43,6 {| Sept. 1 45.9
Oct, 8 49.5 Jan, 1, 1044 42.1 Dec., 3 44,1
June 13 41.2 Feb., 1 41.8 31 43.6
July 1 41.4 Mar, 1 39.5 Feb., 28, 1947 46.2
5/4-27H2

[Owner’s No, 5 (formerly McKee 5). Adams and Forbes. About 3 miles south of Napa
on Basalt Co, property, about 600 ft south-southwest of well 5/4-27A1, in corrugated
iron pumphouse under large wooden headframe at southwest side of machine shop.
Public supply well, reported diameter 12 in., reported depth 860 ft. Measuring point
top of 1%-in, coupling north side of pump, 0.3 ft above land-surface datum which is
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_ Teble 14,—Water levels in Napa Valley, Calif,—Continued

Water Water Water
level Date level [nte level

Date

5/4-27TH2—Continued

8.03 ft above sea level, Altitude of measuring point 8.33 ft above sea level, from
records of C and H Sugar Co. Measurements from Adams and Forbes, except as
indicated]

Mar. 23, 1942 39.3 Feb. 28, 1947 46.6 Apr. 10, 1949 62.3
May 5 37.5 Apr. 1 45.3 17 62.7
June 27 41.2 May 1 43.0 24 63.5
29 50.86 June 1 48.3 May 1 64.2
June 13, 1943 41.1 30 50.7 8 64.7
July 1 41.05 | July 31 54.0 15 64.9
31 42.6 Aug, 31 53.7 22 64.0
Aug. 31 43.7 Sept. 30 53.6 29 65.2
Oct. 1 43.75 || Oct. 31 50.8 June 5 65.7
31 144,75 || Nov, 30 49.6 12 66.7
Dec. 1 43,4 || Dec. 28 49.0 19 66.8
Jan, 1, 1944 41,7 Jan, 31, 1948 47.9 26 87.3
Feb., 1 42.45|| Feb. 29 48.1 July 3 68.0
Mar. 1 39.35 || Mar. 31 47.5 10 68.2
Apr. 1 39.5 || Apr. 30 46.9 17 68.3
May 2 37.1 May 31 48,1 24 68.2
31 36.6 July 31 55.4 Aug. 8 68.6
June 30 41.9 Sept. 1 61.6 14 68.7
July 31 43.2 15 61.6 21 68.7
Sept. 1 45.4 Nov. 9 61,3 28 68.9
Oct, 1 46.8 21 61.5 Sept. 11 68.5
Dec. 3 43.7 30 61.0 18 69.0
31 43.2 Dec., 8 61,1 Oct, 1 61.5
Mar. 1, 1945 41.0 Jan, 13, 1949 59.7 16 69.0
Apr, 1 41.4 21 59.9 18 69.3
July 2 44.2 31 60.4 23 68.9
Aug. 1 46.4 Feb, 7 60.5 20 68.8
Sept, 1 47.2 10 60.8 Nov., 6 68.8
Feb, 28, 1946 42.8 17 60.9 13 68.2
June 30 46.2 24 59.9 27 67.7
July 31 50.7 Mar. 1 61,0 Dec.- 4 67.4
Sept. 30 53.7 ki 61,2 11 67.2
Oct. 31 51.8 13 61.2 17 67.5
Nov. 30 49.3 20 59.7 Jan, 8, 1950 63.7
Dec. 31 47.8 27 61,15 4 264,13
Feb, 1, 1947 47.1 Apr, 3 60,4 Mar, 28, 1952 238,99

1Pumped recently.
2Measured by U. S. Geological Survey.

6/3-31G1

[Mrs. Buehler, About 3.5 miles northeast of Napa, 125 ft north of intersection of Hagen
Road, Olive Hill Lane, and Third Avenue, 20 ft east of centerline of Olive Hill Lane.
Unused well, diameter 12 in., reported depth 465 ft. Measuring point, top of casing
south side, 1,0 ft above land-surface datum which is 145 ft abovn sea level)

Dec. 15, 1949 1,98 || June 7, 1950 217.96 || Dec. 22 1950 6.29

Jan, 13, 1950 (1) July 6 229,62 4,25

25 m Aug. 10, 31,55 27 3.83
Mar. 1 [¢H) Sept, 14 25.84| Jan. 5, 1951 3.74
Apr. 5 (¢4} Oct. 9 29.06 19 .01

May 4 (&) Nov, 8 18.186 26 £1p
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Table 14,—Water levels in Napa Valley, Calif,—Continued
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Water Water Water
Date level Date level Date level
6/3-31G1—Continued
Apr. 2, 1951 (1) || Oct. 11, 1951 35.01 |[Mar. 27, 1952 (¢3]
May 24 0.31|f Dec. 7 14.82 || Nov. 18 20,22
Flowing.
2 Nearby well being pumped.
8/3-31H1

[N. K. Davis, About 3.5 miles northeast of Napa, 0.30 mile along Cedar Knoll Ranch
access road, east of the intersection of Olive Hill Lane, Hagen Road, and Third Avenue,
20 ft north of access road. Irrigation well, diameter 12 in., reported depth 330 ft.
Measuring point, top of hole in pump base east side, 1.5 ft above land-surface datum

and 180 ft above sea level]

Dec. 15, 1949 26.52|| May 4, 1950 16.88 || Apr. 2, 1951 21,56
Jan, 25, 1950 21.98( Aug. 14 50.20 || May 24 25,05
Mar., 1 16.37]| Nov. 8 42,60 | Dec. 7 39.43
21 15.18}| Dec, 22 29,13 )l Mar., 27, 1952 21,06
Apr. 5 14.63 27 28.20
6/4-8E1

[L. M. Ragatz. About 2 miles south of Yountville, 0.6 mile northeast of St. Helena High-
way along Ragatz Lane, 300 ft north of Ragatz Lane, 225 ft east of dwelling, 27 ft east
of shed, in frame pumphouse, 1 in, north of well 6/4-8E2 in which water level is the
same. Domestic and stock well, diameter 6 in., depth 32 ft. Measuring point. top of
casing west side, 1.0 ft above land-surface datum which is 70 ft above sea level]

Nov. 30, 1949 14.73| July 6, 1950 15.46 || Apr. 3, 1951 4,74
Jan, 25, 1950 9,48 Aug. 9 20,03 || May 23 7.21
Mar. 1 4.36ff Oct. 9 20.68 || Dec. 7 8.62
Apr. 5 5.97( Nov. 8 16.27 || Mar, 27, 1952 3.07
May 3 7.47|| Dec. 27 4,14

6/4-15Q1

[A. R. Johnston. About 4,5 miles north of Napa, 0.2 mile north of intersection of Silverado
Trail and Soda Canyon Road, 100 ft east of machine shop, 25 ft southwest of chicken-
house. Domestic and stock well, diameter 8 in., reported depth 303 ft, Meas'ring
point, top of casing north side, 0.5 ft above land-surface datum and 67 ft above sea

level]
Oct. 13, 1949 27.00|| Mar. 1, 1950 17.58 || Nov. 8, 1950 25.68
Nov. 1 25.90( Apr. 5 20,76 [i Dec. 27 4,90
10 25.30{| May 5 21.04 || Apr. 2, 1951 18.89
16 24,47{ June 7 26,79 || May 26 21.34
25 24,76 July 6 30.86 {| Oct, 11 29.32
Dec. 1 23.79(| Aug. 9 41,05 | Dec. 7 3.39
28 24.20( Sept. 14 32,08 || Mar. 27, 1952 15.40
Jan, 25, 1950 14.01fl Oct. 9 31,01
6/4-15Q2

[A. R, Johnston, About 4.5 miles north of Napa, 0.15 mile north of intersection of
Silverado Trail and Soda Canyon Road, 200 ft west of Silverado Trail, 150 ft north of
creek, in open field. Unused well, diameter 8 in,, reported depth 90 ft. Measuring
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Table 14,——Water levels in Napa Valley, Calif,—Cont*nued

Water Water Water
Date level Date level Date level

6/4-15Q2—Continued

point top of casing, 0.8 ft above land-surface datum which is 50 ft above sea
level]

Nov, 1, 1949 18.08 || Apr. 5, 1950 6.53|| Nov, &, 1950 7.29
10 18.02 || May 4 7.03]| Dec. 28 6.24
16 14.72 || June 7 15.63{| Apr. 2, 1951 6.61
25 13.71 || July 6 17.22)] May 24 8.80
Dec. 1 13.20 [fAug. 9 17.61( Oct. 11 17.99
28 6.52 ||Sept. 14 18.40|[ Dec. 7 5.82
Jan, 25, 1950 6.11 Oct. 9 18.00{| Mar. 217, 1952 6.27
Mar, 1 6.47
6/4-17A1

[Richard Ohlandt, 5211 Big Ranch Rd, About 5.5 miles north-northwest of Napa, 0.7 mile
north-northwest of intersection of Big Ranch Road and Oak Knoll Avenue, 250 ft west
of Big Ranch Road, 25 ft north of stock runway. Irrigation well, diameter 12 in,, re-
ported depth 250 ft. Measuring point, top of casing south side, 0.5 ftabove land-surface
datum which is 67 ft above sea level]

Oct., 13, 1949 17,22 || Mar, 1, 1950 8.38|| Nov. €, 1950 15.63
Nov, 1 16,78 ||Apr. 5 7.69|| Dec. 27 4.65
10 17.01 {|May 4 8.30|} Apr. 2, 1951 2.69
16 16.64 [{June 4 13,67 || May 24 4.88
25 16,28 [[July 8 14,07|f Oct. 11 17,76
Dec. 1 16,20 || Aug. 10 16,49 bec. T 9.35
28 15.28 [ Sept. 8 19.00)] Mar, 27, 1952 .73
Jan, 25, 1950 11,82 [{Oct, 9 20,25 | Nov. 2¢ 13,74
6/4-21P2

[Jack Dukes, 1285 Salvadore Ave. About 3 miles north-northwest of Napa, 0,42 mile
west of Big Ranch Road along Salvadore Avenue, 90 ft south of the centerline of
Salvadore Avenue, 60 ft west of dwelling in old orchard. Unused well, diameter 6 in.,
depth 91.8 ft. Measuring point, top of casing east side, 0.8 ft abowe land-surface datum
which is 67 ft above sea level. Measurements Apr, 15, 1950 to Aug. 22, 1951, are
selected noon readings from recorder charts]

Nov. 23, 1949 20.80 |l June 30, 1950 13,78 || Oct. 2C, 1950 21,07
Jan, 25, 1950 11.87 {(July 15 17,08 31 20.61
Mar, 1 9.18 26 18.39}| Nov. ¢ 20.87
Apr, § 8,93 31 18.86 18 20.41
15 8.85 || Aug, 5 19,25|| Dec. 1 12,87
20 8.96 10 19,63 1z 9.04
25 9.24 15 19.87 2f 8.54
30 9.65 20 20,76 31 8.41
May 5§ 9.70 25 20,78 Jan. £, 1951 8.11
10 9.87 31 21.03 1€ 7.81
15 10,14 |[Sept. 5 21,60 2C 7.59
20 10.49 10 21,50 2¢ 7.61
25 10.69 15 20.97 31 7.68
31 11.18 20 21,33) Feb., ¢ 7.36
June 5 11,56 25 21,01 1C 7.48
10 12,02 30 21.17 1€ 7.50
15 12,19 ||Oct. 5 21.02 2¢ 7.56
20 12.46 10 21,07 2€ 7.46
25 12,85 15 21,12 Mar. 1 7.42
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Table 14,—Water levels in Napa Valley, Calif.—Continued

Water Water Water
Date level Date level Date level
6/4-21P2—Continued
Mar, 5, 1951 7.27( May 16, 1951 9,20 July 15, 1951 14,57
10 7.33 20 9.54 19 15.08
15 7.45 25 10.03 25 15.38
20 7.59 31 10,65 31 16.33
25 7.87(| June 5 11,10(| Aug. 5 17,02
31 8.21 10 11.40 11 17.34
Apr, 5 8.4 15 11.88 17 18.66
12 8.8 20 12.37 22 19,12
20 8.6 25 12.89|| Oct. 11 25,86
25 8.8 30 13.72|| Nov. 6 20,32
May 5 8.47| July 5 14,08 Dec. 7 12,55
10 8.78 10 14,21 Mar. 27, 1952 8.73

6/4-22P1

[William D, Fisher, 3002 Big Ranch Rd. About 3 miles north of Napa, 0.3 mile north-
east of intersection of El Centro Avenue and Big Ranch Road along Fisher’s access
road, 30 ft east of dwelling, 20 ft west of swimming pool, Domestic well, diameter
6 in,, reported depth 125 ft. Measuring point, top of casing east side, 0.3 f. above
land-surface datum which is 53 ft above sea level. Measurements by owner except as
indicated]

August 1939 31.7 || November 1940 28,7 || February 1942 19.6
September 21,7 || December 24,7 {| March 21.4
October 31,7 || January 1941 19.8 || April 21,0
November 31,7 || February 18.2 || May 22.8
December 31,7 || March 19,1 | June 25.5
January 1940 27,7 || April 20,0 || July 26.6
February 20.5 || May 23.8 || August 27.2
March 19,0 || June 25,5 || September 27.2
April 21.3 || July 27.0 || October 27.2
May 23,5 || August 27.5 || November 27.2
June 28.1 | September 27,7 || December 25.5
July 28.9 || October 27.7 || July 13, 1949 128.7
August 29.2 || November 27.6 || Nov. 22 229,27
September 29.2 || December 23,8 || Mar, 27, 1952 218.96
October 28.8 | January 1842 20.7

IMeasured by Don Imboden.
2Measured by U, S. Geological Survey,

6/4-22P2 (DWR 16)

[Wm. D. Fisher, 3002 Big Ranch Rd. About 3 miles north of Napa, about 400 ft
southeast of well 6/4-21P1 in northeast end of toolhouse at foot of slope. Comestic
well, diameter 8 in , depth 49.5 ft. Measuring point, top of casing south side, 0.5 ft
above land-surface datum which is 42 ft above sea level. Measurments January
1926 to October 1942 by Mr. Pinkham, former owner, probably taken near end of
month, except by California Division of Water Resources as indicated. Measurements
after July 1949 by U. S. Geological Survey]

January 1926 9.7 [ July 1926 16.4 || January 1927 5.5
February 10,8 | August 17.0 || February 6.3
March 11.8 | September 17.7 || March 8.2
April 13.7 || October 18.3 || April 10.3
May 14.8 || November 14,0 || May 11.3
June 15.8 || December 5.8 || June 12.5

532671 0—60——10
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Table 14,—Water levels in Napa Valley, Calif,—Continu=d

Water Water Water
Date level Date level Date level
6/4-22P2—Continued

July 1927 15.6 || December 1931 13.0 |{ August 1936 16.3
August 15.8 || January 1932 11.3 || September 18.9
September 16.0 || February 11.6 || October 17.2
October 15.7 |f Mar, 26 14,6 || November 17.3
November 14,6 ([ March 12.8 || December 17.1
December 9.5 || April 13.7 || January 1937 17.0
January 1928 9.2 || May 14.9 || February 11.6
February 10.1 || June 15.9 || March 8.3
March 8.1 | July 16.8 || April 10.8
April 11.5 || August 17.3 || May 13.5
May 13.3 || September 17.8 || June 14.8
June 13.7 || October 18.0 || July 16.1
July 14.8 || November 18.2 || August 18.6
August 15.6 || December 18.2 || September 17.0
September 15.8 || January 1933 16.6 || October 17.2
October 15.7 || February 16.3 || November 17.0
November 15.6 || March 14.3 || December 15.5
December 14.8 | April 14.8 || January 1938 10.5
January 1929 15.0 || May 15,7 || February 7.0
February 13.0 [} June 17.1 || March 5.0
March 12.8 || July 17.68 || April 9.0
April 13.8 || August 18.0 || May 12.0
May 14,3 || September 18.3 || June 14.0
June 16.0 || October 18.4 || July 15.5
July 16.4 | November 17.8 || August 16.3
August 16.3 || December 16.5 || September 16.5
September 16.4 || January 1934 16.3 || October 16.5
October 17.0 || February 14.2 || November 16.8
November 17.3 || March 14.3 || December 16.8
December 16.5 || April 14.8 || January 1939 16.8
January 1930 13.8 || May 16.3 || February 17.1
Jan, 31 113.0 || June 16.8 || March 16.8
February 10.8 || July 17.0 |} April 17.5
March 11.0 || Augugt 17.4 (| May 17.8
April 12,0 || September 18.3 || June 19.0
May 13.3 (| October 18.3 || July 19.4
June 14,5 || November 17.9 || August 19.5
July 15.8 || December 17.3 || September 19.5
August 16.2 || January 1935 12.3 || October 20.0
September 16.5 || February 11.3 || November 20.0
Oct, 23 16.1 || March 10.2 || December 19.8
October 17.0 § April 10.3 || January 1940 12.9
November 18.6 || May 12.3 || February 4.3
December 17.0 |} June 14.5 (| March 5.7
January 1931 15.3 || July 15.5 || April 8.6
February 15.3 || August 16.2 || May 11.3
Mar, 18 14,6 || September 16.8 [ June 14.0
March 15.2 | October 17.1 || July 16.3
April 15.4 || November 17.3 || August 17.0
May 16.4 [| December 17.4 || September 17.4
June 18.0 || January 1936 14.5 |l October 17.3
July 18,2 || February 8.5 || November 17.3
August 18.3 || March 9.3 || December 12.3
Sept. 28 Y18.5 || April 11.5 || January 1941 7.3
September 18.8 |}l May 13.8 || Eebruary 5.3
October 18.9 || June 15.0 || March 7.3
November 18.9 || July 16.0 Il April 8.3
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Table 14,—Water levels in Napa Valley, Calif,— Continued

Water Water Water
Date level Date level Date level
6/4-22P2—Continued
May 1941 12.8 [|May 1942 11.8 || July 6, 1950 16.68
June 14.4 || June 14.4 || Aug. 10 218.3
July 15.5 }jJuly 15.3 || Sept. 8 18.54
August 15.9 }JAugust 16.3 }} Oct. 9 18.87
September 16.5 ||September 16.3 || Nov. 8 17.90
October 16.4 {{October 16.3 || Dec. 27 8.93
November 16.6 July 15, 1949 16.9 Apr, 2, 1951 9.83
December 12.1 |[Nov. 22 18,10} May 24 14,06
January 1942 8.3 ||Apr. 5, 1950 12.13]} Oct. 11 17.87
February 8.1 May 4 12,96} Dec. 7 13.24
March 9.7 {{June 7 15.72{f Mar. 27, 1952 7.20
April 9.2

1Measured by California Div, Water Resources,
2Pumped recently.

6/4-28K1

[A. E. Stumley, 1269 El1 Centro Ave, About 2.5 miles north-northeast of Napa, 0.57 mile
west of Big Ranch Road along El Centro Avenue, 100 ft south of El Centro Avenue,
125 ft west of dwelling, 50 ft northwest of well 6/4-28K2. Unused well, diameter 6 in,,
reported depth 90 ft. Measuring point, top of casing west side, 0.5 ft above land-
surface datum which is 62 ft above sea level]

May 15, 1949 110 Nov. 10, 1949 24.33}] Dec. 1, 1949 23.20

Oct. 11 24,06 25 224,36 28 22,92

Nov. 1 31.76 25 24 .37} Mar. 27, 1952 5.28
10 222.30

1Measured by Don Imboden.
2Pumped recently.

6/4-30C1

[D. P. Bales, 1346 Orchard Ave, About 5 miles northwest of Napa, 150 ft no~th of
Orchard Avenue, 55 ft north of dwelling, in tank tower. Domestic well, diameter 8 in.,
reported depth 104 ft. Measuring point, top of casing north side, 0.5 ft above land-
surface datum which is 152 ft above sea level]

Sept. 30, 1949 45.68 ||Mar. 1, 1950 31.30 || Oct. 9, 1950 45.88
Nov. 1 42.40 {{Apr, 5 30.91|] Nov. 8 41,56
10 41,28 | May 3 31.48|| Dec. 27 30.30
16 41.44 fjdune 7 34,98Q1 Apr. 2, 1951 24,75
25 40.97 fJuly 6 39.50 (] May 24 25.96
Dec. 1 40.73 §Aug. 10 40.96| Oct. 11 31.45
28 3¢.90 {Sept. 14 45.59  Mar. 27, 1952 17.60
Jan. 25, 1950 35.96
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Table 14,—Water levels in Napa Valley, Calif,—Continu>d

Date

Water
level

Date

Water
level

Date

Water
level

8/4-33F1

[Albert Gasser, About 1 mile north of Napa, 0.3 mile north of Union S*ation, 25 ft east
of centerline of St, Helena Highway, in pasture, north of orchard. U-used well, diam-
eter 12 in., reported depth 420 ft, Measuring point, top of casing east side, 0.8 ft

above land-surface datum which is 74 ft above sea level]

Oct. 11, 1949 12.74 || Nov, 16, 1949 18.32| Dec. 28, 1949 17.94
13 20.87 28 18.35|| Feb. 27, 1052 2.87
Nov, 1 18,53 |[ Dec. 1 18.37[ Nov. 18 9.91
10 18.08
6/4-33J1

[C. Filippini, About 1 mile north of Napa, 0,25 mile west of California Division of
Forestry headquarters, 100 ft south of the centerline of State Highway 29, in pump-
house at south edge of two large advertising signs, Unused well, diameter 6 in., depth
42.5 ft. Measuring point, top of casing north side, 0.3 ft above land-surface datum
which is 60 ft above sea level]

Oct. 13, 1949 7.36 || Mar. 1, 1950 2.06} Nov. 8, 1950 6.40
Nov., 1 7.07 || Apr. 4 2.16)| Dec. 27 1.61
10 6.54 || May 3 2,58 Apr, 2, 1951 2.01
16 6.72 || June 7 3.49)| May 24 2.25
25 6.91|[July 6 4.46{| Oct. 11 6.00
Dec. 1 7.01 || Aug. 10 5.67{| Dec. 7 1.44
28 6.49 || Sept. 8 6.50 || Mar., 27, 1952 1.61
Jan, 25, 1950 2.39 || Oct, 9 6.94
6/4-34D2

[Albert Gasser. About 1.5 miles north of Napa, 0.4 mile north-northwest Beard Avenue
extended, 800 ft west of dwelling, 150 ft northwest of barn, 20 ft north of center of
slough., Unused well, diameter 12 in., reported depth 380 ft, Measvring point, top of
casing south side, 1.4 ft above land-surface datum which is 43 ft above sea level,
Measurements Nov. 16, 1949 to Apr. 10, 1950 are selected noon readings from recorder

charts]

Nov, 16, 1949 13,29 {| Feb, 5, 1950 5.62[f Apr. 11, 1950 3,11
20 13.25 10 5.00f May ¢ 3.60
24 13.27 15 5.10}f June 7 7.00
30 13,24 20 5.18]| July 6 10.35

Dec., 5 13,24 25 5.24| Aug. 10 12.07
10 13,12 28 4,67| Sept. 8 13.24
15 13,14 || Mar. 5 3.29f Oct. 9 15,24
22 12,49 10 3.02|| Nov. 8 14,04
26 12.34 15 2.94|| Dec. 29 4.65
31 12.37 20 2.89} Apr. 2, 1951 4,76

Jan, 3, 1950 12,48 25 4.33|} May 24 4,53
11 11.48 31 3.62|] Oct, 11 14.65
19 9.72 || Apr. 5 2.84|| Dec. 7 4.78
25 8.67 10 3.39}§ Mar. 27, 1952 4.34
31 7.53
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Table 14,—Water levels in Napa Valley, Calif,—Continued

Water Water Water
Date level Date level Date level

6/5-1C1

[M. Frost. In Yountville, 0.45 mile northwest of fork in highway “Y¥”,0.03 mile south-
west of intersection of paved road and State Highway 29, 115 ft southeast of dwelling,
30 ft northwest of chicken yard, 5 ft north of south fence line. Domestic well, diam-
eter 8 in,, reported depth 127 ft, Measuring point, top of board cover west side, 0.5 it
above land-surface datum which is 122 ft above sea level, Measurements k+ owner,
except as indicated)

July 6, 1941 29.5 || Oct, 5, 1941 38.0 || June 1, 1943 28.5
18 32,5 || June 1, 1942 115 || Oet. 1 37.5
26 31,5 |[Juy 6 29.5 | July 19, 1944 36.0

Aug. 8 34,0 || Aug, 24 34.0 || June 18, 1945 33.5

Sept, 1 35.0 || Sept. 9 34,5 || Dec. 1, 1949 135,34
9 36.0

1Measured by U, S, Geological Survey.
7/4-30M1

[A, Braddock., About 1,5 miles northeast of Yountville, 0,31 mile northwest of intersec-
tion of Caymus Avenue and Yountville Road. 140 ft southwest of the center'ine of
Caymus Avenue, 5 ft south of tank, beneath steel windmill tower, Stock well, diameter
8 in,, depth 30.5 ft. Measuring point, top of steel cover over casing, 0.2 ft above land-
surface datum which is 114 ft above sea level. In measuring care must be taken that
overflow from tank back into well does not splash tape and give a false reading]

Dec. 20, 1941 2,50 Aug. 9, 1950 8.40|| Apr. 3, 1951 0.50
Mar. 1, 1950 1.00f Oct. 9 8.35| May 24 4,70
Apr. 5 1.41{| Nov, 8 110.58]| Nov. 6 9.62
May 3 1.21|| Dec. 27 .78|| Mar. 27, 1952 o113
June 7 10,13

1Pumped recently,
7/5-5H1

[R. MacAnnan, Jr,, 227 Zinfandel Ave. About 1,7 miles southeast of St. Helera High
School, 0.8 mile northeast of Zinfandel Station, 30 ft south of Zinfandel Avenue, 20 ft
west of oak tree, Unused well, diameter 8 in,, depth 40,0 ft. Measuring pcint, top of
casing east side, 1.3 ft above land-surface datum which is 178 ft above sea level]

Sept. 27, 1949 5.65§ July 6, 1950 4,20| Apr. 3, 1951 2,32
Jan, 25, 1950 2,42 Aug. 9 5.06|| May 24 3.03
Mar, 1 2,51} Sept. 14 6.13) Oct, 11 4,72
Apr., 5 2.40|| Oct. 9 5.94|| Dec. 7 2.41
May 3 2,80 Nov. 8 4,32|| Mar, 27, 1952 2.50
June 7 3.78 || Dec. 27 2.10

7/5-5H2

[R. MacAnnan, Jr., 227 Zinfandel Ave. This well was 3 ft north of well 7/5-5H1, De-
stroyed in 1952. Land-surface datum is 178 ft above sea level]

Sept. 27, 1949 5.80 || July 6, 1950 4.48 Dec. 27, 1950 2.36
Jan. 25, 1950 2.66 (| Aug. 9 5.26|| Apr. 3, 1951 2.34
Mar. 1 2.65 || Sept. 14 6.16{| May 24 3.20
Apr, 5 2.65)[ Oct, 9 6.13| Oct. 11 4.89
May 3 3.00 || Nov. 8 5.55|| Dec. 27 2,76
June 7 3.96
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Table 14,—Water levels in Napa Valley, Calif.—Continu=d

Water
level

Water
level

Water

Date
level

Date Date

7/5-8D1

{S. S. Frederick, Box 265 Zinfandel Ave, West, About 1.5 miles southeast of St. Helena
High School, 0.4 mile west of Zinfandel station, 650 ft southeast of Zinfandel Avenue,
47 ft southeast of old brick chimney, 10 ft southwest of very large oak tree stump.
Unused well, diameter 10 in., depth 50.0 ft. Measuring point, top of casing north side,
0.2 ft above land-surface datum which is 190 ft above sea level]

Oct. 14, 1949 14,78 || Mar. 1, 1950 3.43|| Nov. 8, 1950 14.72
Nov. 1 15,20 || Apr. 5 3.44| Dec. 27 3.10
9 15.19 || May 3 5.14|f Apr. 3, 1951 3.55
16 15.26 |{ June 7 6.07)] May 24 5.54
23 15.26 |{ July 6 7.75|| Oct. 11 13.25
Dec. 1 15.29 |{ Aug. 9 10.28|| Dec. 7 4.68
28 15.22 |f Sept. 14 12.99|| Mar. 27, 1952 3.02
Jan. 25, 1950 4.54 || Oct. 9 14,56
7/5-14A1

[H. Hopman, About 2.5 miles east of Rutherford, 0.16 mile west of Silverado Trail
along Skellenger Lane, 5 ft south of fence line along south side of road. Stock well,
diameter 8 in., reported depth 60 ft. Measuring point, top of casing south side, 1.0 ft
above land-surface datum which is 143 ft above sea level]

Oct. 14, 1949 15.43 || Mar. 1, 1950 4.62|| Nov. 8, 1950 11.22
Nov. 1 14.42 || Apr, 5 4.89|| Dec. 27 3.95
9 11,57 || May 3 5.78f] Apr. 2, 1951 4.05
16 11.44 || June 7 8.70] May 24 5.92
28 11,14 || July 6 10.52f] Oct. 11 12.26
Dec. 1 11.10 || Aug. ¢ 10.62] Dec. 27 8.81
28 10.71 || Sept. 14 13.03)| Mar. 27, 1952 2.88
Jan. 25, 1950 8.85|[Oct. 9 11.89
7/5-16B1

[W.E. Lawson. About 0.4 mile northeast of Rutherford, 0.3 mile along Ritherford Lane
from intersection of St. Helena Highway and Rutherford Lane, and 0.16 mile north
along Lawson access road to dwelling, 50 ft east of northeast corner of garage which
is south of dwelling. Irrigation well, diameter 10 in., reported depth 333 ft. Measuring
point, base of pump south side, 0.8 ft above land-surface datum which is 155 ft above
sea level]

Oct. 21, 1949 10,04 || Sept. 14, 1950 12.85{| May 24, 1951 3.88

Mar. 1, 1950 5,72 f Oct. 9 10.35|f Oct. 11 10,07

Apr. 5 3.75 I Nov. 8 9.31)| Dec. 7 6.66

May 3 3.01 |l Dec. 27 4.11)| Mar. 27, 1952 .86

Aug, 8 12,65 || Apr. 2, 1951 2.98|] Nov. 18 13,65
7/5-16B2

[W. E. Lawson, About 0.4 mile northeast of Rutherford, 25 ft east of well 7/5-16B1.
Unused well, diameter 10 in., reported depth 232 ft. Measuring poirt, top of casing
south side, 0.5 ft above land-surface datum which is 155 ft above sea level]

Oct. 21, 1949 13.98 || Dec. 1, 1949 13.27|| May 3, 1950 6.54
Nov, 1 13.76 28 13.25)| June 7 122,00
8 13.50 || Jan. 25, 1950 9.33)f July 6 193.27
16 13.45 f| Mar., 1 5.93| Aug. 8 12,62
23 13.36 l Apr. 5 5.98ll Sept. 14 14.94
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Date Water Date Water Date Water
level level level
7/5-16B2—Continued
Oct, 9, 1950 13,76 || Apr. 3, 1951 5.46 || Dec. 7, 1951 8.31
Nov. 8 13.05 { May 25 6.93{ Mar, 27, 1952 3.98
Dec. 27 5.66 || Oct. 11 13.06|| Nov. 18 13.45

1Nearby well being pumped.
7/5-16B3

[{W. E, Lawson, About 300 ft north of well 7/5-16B1, 50 ft north of northeast corner of
dwelling,in bamboo thicket. Domestic well, diameter 6 ft, depth 25.0 ft. Measuring
point, top of brick coping north side, 0.2 ft above land-surface datum which is 155 ft
above sea level]

Oct. 21, 1949 14.19 ]| Mar. 1, 1950 5.03|| Nov. 8, 1950 114.39
Nov. 1 114,43 Apr. 5 4.69|| Dec. 27 3.96
8 114,35l May 3 5.35|| Apr. 2, 1951 4.58
16 1462 June 7 5.04] May 24 6.07
23 11462 July 6 16.33]| Oct. 11 113.85
Dec. 1 114,69 | Aug. 9 18.78| Dec. 7 7.06
28 114,55 || Sept. 14 112.87]| Mar. 27, 1952 2,70
Jan. 25, 1950 18,50 |l Oct. 9 113.72]| Nov. 18 14.20
1Pumping.
7/5-21D1

[Beaulieu Vineyard, 8253 St. Helena Highway. About 0.9 mile northwest of O-kville,
0.72 mile northwest of intersection of Oakville Road and St. Helena Highwzy, 0.3 mile
south-southeast of St. Helena Highway, 300 ft northwest of dirt access road in vine-
yard, in corrugated iron pumphouse, Domestic well, 32.0 ft deep. Measuring point,
top of pipe at west side of pump, 5.2 ft above land-surface datum which is 152 ft above
sea level]

Dec. 13, 1949 7.33 || July 5, 1950 8.23| Apr. 3, 1951 2.29
Jan, 26, 1950 1.04 || Aug. 9 10.26| May 24 3.05
Mar. 1 2.06 || Sept. 14 8.24) Oct. 11 8.40
Apr, 5 2,434 Oct. 9 8.74| Dec. 7 1.28
May 3 3.10 ] Nov., 8 7.43| Mar. 27, 1952 1.45
June 7 5.47 || Dec. 27 1.10

7/5-23D2

[D. B. Harris. About 1.2 miles northeast of Oakville, 0.39 mile northwest of intersec-
tion of Oakville Road and paved road, 45 ft northwest of dwelling, 38 ft southwest of
road, 2 ft south of power pole. Irrigation well, diameter 12 in., reported depth 129 ft,
Measuring point, top of casing south side, 0.5 ft above land-surface datum which is
127 ft above sea level]

Dec, 14, 1949 2.19) June 7T, 1950 10.68( Apr. 3, 1951 +0.17
Jan, 25, 1950 +.48| July 6 6.46§ May 24 2.71
Mar. 1 ) Sept. 14 5.06f] Oct. 11 4.94

22 +.39 | Oct. 9 5.41|| Dec. 7 .03
Apr. 4 +.07} Nov. 8 2.77[ Mar. 27, 1952 +.30
May 5 2.65 | Dec. 27 +.28|| Nov. 18 3.05

1well flowing.
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Table 14,—Water levels in Napa Valley, Calif.—Continued

Date

Water
level

Date

Water
level

Date

Water
level

7/5-23F1

[Lewis Dairy. About 1.15 miles north of intersection of Oakville Roarl and St. Helena
Highway, 0.1 mile northwest of QOakville Road, 200 ft northeast of centerline of side
road, 50 ft south of barn, in pumphouse 1n open field, Irrigation well, diameter 10 ft,
depth 13.0 ft. Measuring point, top of concrete rim north side, 1.3 ft above land-
surface datum which is 123 ft above sea level]

Oct, 5, 1949 6,57 (Mar. 1, 1850 2,02{| Nov. 8, 1950 6.01
Nov., 1 6.95 [[Apr. 5 2.73|| Dec., 27 1.30
10 17,02 [May 3 3.60{ Apr. 2 2.70
16 6.38 ||[June 7 4.42|| May 24 4.67
25 26.62 |[July 6 4.27| Oct. 11 5.55
Dec, 1 6.17 {|Aug. 9 3.14})| Dec. 7 .84
28 5.75 |[Sept. 14 5.72| Mar. 27, 1952 1.53
Jan., 25, 1950 1.26 {[Oct. 9 5.60
1Pumping.
2Pumped recently.
7/5-27H1

[Jessie R. Chinn,

About 2.25 miles north of Yountville, 0.6 mile southeast of Oakville

Road and St, Helena Highway, 250 ft northwest of old dwelling, 50 f. east of centerline
of highway, in old frame pumphouse, Domestic well, diameter 8 in., depth 34,0 ft,
Measuring point, top of casing east side, at land-surface datum which is 140 ft above

sea level]
Oct. 11, 1949 5.69 [[Mar. 1, 1950 2,871 Oct. 9, 1950 5.62
Nov, 1 5.67 ||Apr. 5 3.00ff Nov. 8 7.77
10 5.43 ||May 3 3.32{} Dec. 27 14.80
16 5.44 ||June 7 4.03]| May 24, 1951 4.66
25 5.52 ||July 6 5.861 Oct. 11 6.97
Dec. 1 5.46 |[Aug. 9 4,77\ Dec. 7 3.92
28 4.81 ||Sept. 14 5.23| Mar. 27, 1952 1.35
Jan, 25, 1950 3.21
1Pumped recently,
7/5-36N1

[B. H. Skilling. About 0,25 mile north of Yountville, 800 ft west-southwest of Yountville
cemetery, 50 ft southwest of railroad tracks, 50 ft north of east-west dirt road, in
pumphouse in triangular area of pasture. Irrigation well, diameter 8 in., reported
depth 104 ft, Measuring point, top of casing south side, 1.5 ft abov= land-surface
datum which is 141 ft above sea level. Altitude of measuring point is 142,5 ft, accord-
ing to owner. Measurements through June 1949 by owner]

Feb. 13, 1947
Mar, 10
Apr, 1
May 2
June 24
Sept, 5

3.18
3.00
3.00
2.84
3.58
4.25
4.67
4.42
4.42
4.50

Oct,

Nov,
Feb.
Apr,
July

Aug.
Dec.
June

Sept.

10, 1947
31
8
26, 1948
7

16
29
4
19, 1949
13

4.30
4,08
4.17
3.92
5.00
4.58
4,17
4.42
4.00
4,17

Nov.

Dec.

Jan,
Mar.
Apr.
May
July

10, 1949
16
28
1
28
25, 1950
1

5
3
6

4,71
4.68
4,58
4.60
4,32
3.63
2,44

16.54
2.92
218.33
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Water Water Water
Date level Date level Date level
7/5-38N1—Continued
Aug. 9, 1850 216.54 || Nov. 8, 1950 4.68)| Apr. 3, 1951 2.81
Sept. 14 216.30 || Dec. 27 3.14}) Mar. 27, 1952 2.1
Oct. 9 5.36
1Pumped recently.
2Pumping.
8/5-30P1

[K. P. Slavens, Route 2, Box 368. Northeast of St, Helena, at north edge of field, 30 ft
northeast of east corner of sewage effluent settling pool on line parallel to fence, and
18 ft south of ditch. Irrigation well, diameter 8 in., depth 45.5 ft, Measuring points,
top of casing 0.61 ft above land-surface datum, or top of pump discharge column
1.0 ft above land-surface datum which is 220 ft above sea level]

Oct. 18, 1949 4.69)| Apr. 5, 1950 [¢)] Nov. 7, 1950 3.56
Nov., 2 4,66 May 3 2.21|| Dec. 27 [¢3)
9 4,37) June 7 2.98| Apr. 2, 1951 [¢)]
22 4,30 July 6 4,00 May 24 3.58
Dec. 1 4,26 Aug., 9 6.56| Oct. 11 7.94
28 3.25] Sept. 14 218.15|| Dec. 7 .96
Jan, 25, 1950 1.15(f Oct, 9 7.19ff Mar. 26, 1952 (&)
Mar, 1 1)
1Flowing through slot in casing.
2Pumping.
8/5-31P1

[St. Helena High School, About 50 ft southwest of old stone high school building, inside
southeast corner of tool shed. Unused well, diameter 8 in., depth 90,0 ft. Measuring
point top of board cover through $-in. hole, 0.93 ft above concrete floor and 1.68 ft
above land-surface datum which is 237 ft above sea level, Water levels from Nov. 2,
1949 to Jan. 12, 1951 are selected noon readings from recorder charts}

Oct. 6, 1949
Nov, 2

Dec. 5

Jan,

Feb., 5

24,35
25,22
23.75
23.70
24,05
24,19
24,26
24,18
23.49
23.30
22,64
22,38
21,77
20,56
18.47
15.27
13.53
11,96
11.42

9.95

8.63

9.11

Feb, 20, 1950
25
Mar, 1

Apr, 5

May 5

9.78
10.52
11,03
11.47
11.85
12,21
12.43
12.23
12,01
12,10
12,15
12,20
12,28
12.40
12,60
12.71
12.88
13.01
13.27
13,55
14,08

June 5

14,51

June 10, 1950

July 5

Aug. 4

Sept. 9

14,97
15,37
16,37
16.91
17,76
18.37
19.09
19.76
20.41
21.16
22.02
22,29
22.96
23.17
24,00
23.65
24,03
25.48
25.40
24,83
25,13
25.30
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Table 14,—Water levels in Napa Valley, Calif.—Contirned

Water Water Water
Date level Date level Date level
8/5-31P1—Continued
Oct. 10, 1950 25.20|| Nov. 25, 1950 13.84|| Jan, 12. 1951 11,09
15 25.44( Dec., 3 12,68} Feb., 2 8.76
20 25.44 10 9.13 15 9.13
25 25,40 15 8.26Y| Mar. 9 10.62
31 22,42 20 8,20} Apr. 3 12,05
Nov, 5 22.00 25 8.95) May 24 13.59
10 21,10 31 9.95|] Oct. 11 24,94
15 20.05)| Jan. 5, 1951 10,59 Dec. 7 11.99
20 15,59 10 11,03} Mar. 27, 1952 9.19
8/5-31P2

[John Salvastrini. About 75 ft south of St, Helena High School fence, 30 ft southwest of
Domestic well, diameter 8 in., reported

dwelling, 8 ft north of old stone tank house.

depth 175 ft,

surface datum which is 237 ft above sea level]

Measuring point top of slot in south side of casing, (.2 ft above land-

Nov. 1, 1949 23,43| Apr, 20, 1950 14,60 Aug. 25, 1950 127.42
23 22,71 28 14.03( Sept. 1 217.34

Dec. 1 22.49|| May 5 14,07 8 26.00
28 20.87 18 14.58 14 31,10

Jan, 18, 1950 13.47 24 14,93 22 28.64
25 12,51 31 15,524 Oct. 9 25.64

Feb, 8 9.06|| June 7 116,17 11 25,32
15 10.04 13 117,02 27 24.0
23 11,61 21 119,34|| Nov. 10 22,27

Mar. 1 12,31 28 120.28|| Dec. 22 9.60
8 13.04|| July 6 20.63[} Jan, 12, 1951 12,38
14 13.52 14 127.15|| Apr. 2 13.61
22 13,96 28 23.60|f May 24 15.14
30 13.26( Aug. 18 131.,44|f Dec. 7 12.13

Apr. 5 14.80 18 130.31|| Mar, 27, 1952 10.48
12 13.49

1Pumped recently,
8/5-32P3

[F. H. White. About 1.0 mile north of Zinfandel station, 0.75 mile northeast of State
Highway 29, 0.35 mile northeast of White’s dwelling, 0.1 mile northwest of White's

Lane extended, 25 ft south and 15 ft east of southeast corner of vineyard, in open field.
Unused well, diameter 12 in., depth 34.0 ft. Measuring point, top of casing north side,
0.8 ft above land-surface datum which is 193 ft above sea level]

Oct, 18, 1949
Nov. 1

15.37|| Nov, 16, 1949
15.89 23

16,19] Dec. 1, 1949
16.24 28

16.33
16.34
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Date

Water
level

Date

Water
level

Date

Water
level

8/6-5R1

[B. E. Barber, Route 1, Box 240, Calistoga. About 2 miles southeast of Calistoga, about
2 miles southeast of Calistoga, about 0.5 mile northeastward along dirt access road
from intersection of dirt access road and Highway 29, 75 ft west of driveway and 30
ft west of dwelling, at west side of pumphouse. Domestic well, diameter about 36 in.
depth 25.0 ft. Measuring point, top of hole in board cover, 0.7 ft above land-surface
datum which 1s 310 ft above sea level]

Nov. 8, 1949 22.30 | Apr. 5, 1950 15.20 ||Nov. 7, 1950 17.41
16 22.14 | May 3 15.35 ||Dec. 27 17.37
22 21.97 {| June 7 16.06 |Apr. 3, 1951 13.81
Dec. 1 21.78 || July 6 17.38 |May 23 14.71
28 21.34 [{Aug. 9 22,52 [[Oct. 11 23.31
Jan., 25, 1950 19.89 | Sept. 14 23.09 |Dec. 17 21.31
Mar. 1 16.59 ||Oct. 9 24,82 ||Mar. 26, 1952 12.51
8/6-10Q1

[Marloff Brothers., About 3.5 miles northwest of St, Helena, 0.25 mile northesst of
Highway 29, 250 ft south of the centerline of Bale Lane, 250 ft west of the centerline
of railroad, 12 ft east of wooden tank, in small enclosure in open field, Irrigation
well, diameter 10., depth 183.5 ft, Measuring point, top of 5/8-in. hole in east
side of pump base, 0.59 ft above land-surface datum which 1s 290 ft above sea level)

Sept. 30, 1949 10.45 4} Apr. 5, 1950 1.39 |[Nov. 7, 1950 18.20
Nov, 2 16.99 | May 3 1.95 [|Dec. 27 1.38
16 13.46 || June 21 6.78 ||Apr. 3, 1951 1.27
22 11.61{ July 6 5.68 ||May 24 2.62
Dec. 1 11,54 ] Aug. 9 165.1 [{Dec. 7 4.67
. 28 8.62 )| Sept. 14 40,75 }iMar, 26, 1952 .81
Jan, 25, 1950 4,39l Oct. 9 174.2 Nov. 18 24.33
Mar., 1 1.29
'Pumping.
8/6-23C1

[Owner unknown. About 2 miles northwest of St. Helena or 1,2 miles north of St.
Helena along State Highway 29, 0,24 mile westward along unnamed road, 0.2 miles
northward along unnamed road, 0.11 mile northeast along ranch access roac, 60 ft
west of old chimmmey, on top of hill. Unused well, diameter 3 1/2 ft depth 42.0 ft.
Measuring point, edge of copper washer nailed to board cover over top of well, 0.2
ft above land-surface datum which is 260 ft above sea level]

Oct. 14, 1949
Nov., 2

10

22
Dec, 1

28
Jan, 25, 1950
Mar, 1

31.70
31.81
31.71
31.31
31.12
30.30
23.53
24.56

Apr.
May
June
July
Aug.

24.32
24.98
26.84
23.67
29.89
31.07
31.42
30.99

Dec. 27, 1950
Apr. 3, 1951
May 24
Oct, 11
Dec., 7
Jan. 4, 1952
Mar. 26

23.66
24,16
25.71
30.57
19.83
22.55
21.57
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Table 14,—Water levels in Napa Valley, Calif.—Continued

Date

Water
level

Date

Water
level

Date

Water
level

8/6-23J1

[Owner unknown, About 1,5 miles north of St, Helena, 0.2 mile souts of Lodi Lane
along Silverado Trail, 300 ft north of Silverado Trail, 23 ft northvest of fence corner
post at stock watering trough, at head of triangular field. Stock well, diameter about
5 ft, depth 34,5 ft, Measuring point, top of wooden platform over well, 0,7 ft above
land-surface datum which is 240 ft above sea level]

Sept, 29, 1949 14,79 || Nov. 16, 1949 15.00 || Dec. 1, 1949 14.78
Nov. 2 15.23 22 16.92 28 16,22
10 14.92
8/6-23P1

[Freemark Abbey Winery. About 2 miles northwest of St, Helena, 0,2 mile north of
Lodi Lane, 350 ft northeast of Highway 29, 100 ft northeast of northeast corner of
dwelling, under wooden tank tower. Domestic well, diameter about 6 ft, depth 61.0 ft,
Measuring point, top of board cover, 0.5 ft above land-surface datum which is 300 ft
above sea level]

Nov.

2, 1949
10

17.72
13.31

Nov.

16, 1949
22

15.26
11.20

Dec.

1, 1949
28

9.54
19.40

8/6-24B1

[N. P. Nielson, Box 553A., About 2 miles north of St, Helena in Pratt Valley, 75 yd north
and 23 yd west of south end of wire fence along dirt road at point on paved road,0,1
mile northwest of intersection with Glass Mountain Rd. Domestic well, diameter 6 in.,
depth 105,5 ft, Measuring point, top of casing southeast side, 0,f ft above land-surface
datum which is 360 ft above sea level]

Oct. 19, 1949 17.50 || Mar. 1, 1950 6.85| Nov. 7, 1950 17.28
Nov. 2 17.65 || Apr. 5 6.96 || Dec. 27 6.78
10 17.36 || May 3 6.52 || Apr. 3, 1951 7.17
16 17.22 || June 7 12.80 || May 24 10.32
22 17.50 || July 6 16.00{[ Oct. 11 17.37
Dec, 1 17.48 || Aug. 9 17.66 || Dec, 7 6.65
28 17.63 || Sept. 14 17.93 | Mar. 27, 1952 6.83
Jan. 25, 1950 6.79 [ Oct. 9 17.62
8/6-35H1

[F. A, Lucas, Route 1 Box 680. In St. Helena, 350 ft north of dwelling, at north side of
vineyard south of creek in frame pump house, Domestic well, diameter about 6 ft,

Measuring point, top of board cover, at land-surface datum which is
300 ft above sea level]

depth 53.5 ft,

Oct,
Nov.

20, 1549
2
10

Nov.

16, 1949
22

8.00
7.94

Dec.

1, 1949
29

7.76
7.65
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Date

Water
level

Date

Water
level

Date

Water
level

9/6-31C1

[E. H. Doda, Box 441, About 0.9 mile north-northeast of Calistoga station, 0.48 mile
northeast of intersection of Silverado Trail and ranch access road, 100 ft east of
dwelling, 5 ft west of centerline of dirt road. Unused well, diameter 6 in,, depth 80, ft,
Measuring point, top of casing north side, 0.4 ft above land-surface datum which is
390 ft above sea level]

Oct,
Nov.

21, 1949
2
11

60.80
61.96
60,82

Nov,

16, 1948
23

60,92
60,91

Dec,

1, 1948
28

60.82
58.35

9/6-31Q1

. [Mrs. A, Ghisolfo. About 0,8 mile east of Calistoga station, 0.2 mile southwestvzard
from Silverado Trail, 300 ft east of gravel ranch access road, 18 ft west of fenge

line, in vineyard in frame ‘pumphouse,

Domestic well, diameter 12 in,, de~th

50.5 ft. Measuring point, top of casing south side, 1.0 ft above land-surface datum
which is 340 ft above sea level]

Oct. 21, 1949 12,56 || Mar. 1, 1950 2.24|| Nov, 17, 1850 12,73
Nov, 2 12,79 Apr. 5 2,17 Dec. 27 1.82
10 12,93 May 3 3.50| Apr. 3, 1951 3.62
16 12,97} June 7 5.94| May 24 5.18
22 13,02 July 6 7.82( Oct, 11 12.06
Dec. 1 13,14 Aug. 8 9.71|| Dec. 1T 5.13
28 13,30 | Sept. 14 11.36)f Mar. 26, 1952 1.57
Jan, 25, 1950 281 Oct, 9 12,12
9/7-23M1

[J. E. Williams, About 3 miles north of Calistoga, 0.4 mile north of Bennett L.and
along Eavy Road, 100 ft north of dwelling, 12 ft west of fence, beneath large pine
tree. Unused well, diameter 10 in, depth 92,5 ft, Measuring point, top of casing

north side, 0.5 ft above land-surface datum which is 480 ft above sea level}

Oct. 3, 1949 12,12ff Mar. 1, 1950 5.85| Nov. 7, 1950 9.28
Nov., 1 12.994f Apr. 5 5.62|| Dec. 27 5.58
10 9.28{f May 3 5.92|| Apr. 3, 1951 6.02
16 11.43{ June 7 10.42|| May 23 7.03
23 11,324 July 6 11,204 Oct, 10 12.19
Dec. 1 11,22 Aug. 9 11.65|| Dec. 7 4.87
28 8.79 | Sept. 14 12,00§ Mar, 26, 1952 5.30
Jan. 25, 1950 4.95) Oct. 9 11.07
9/7-25F1

[Owner unknown. About 1.5 miles northwest of Calistoga station, 0.4 mile northwest of
Greenwood Avenue and Silverado Trail, 0.1 mile southwest of Silverado Trail, 100 ft
east of creek, 20 ft northeast of barn, on concrete pier. Domestic well, diareter 8

in., depth 38,5 ft.

surface datum which is 390 ft above sea level]

Measuring point, top of casing southeast side, 0.5 ft above land-

Oct.
Nov.

7, 1949
2
10

22.74
23.05
22.34

Nov.

16, 1949
23

22,20
21.22

Dec.

1, 1949
28

21.30
13.55
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Table 14.—Water levels in Napa Valley, Calif.—Cont*nued

Water Water Water

Date level Date level Dite level

9/17-25N1

[W. C. Wiggins. About 1.2 miles northwest of Calistoga station, 0,13 mile northeast of
intersection of Greenwood and Grant Avenues, 140 ft northwest of the centerline of
Greenwood Ave. 10 ft northeast of driveway along east Side of dwelling. Domestic
well, diameter 8 in, depth 149 ft. Measuring point, top of casing east side, 1.0 ft
above land-surface datum which is 380 ft above sea level]

Oct. 6, 1949 11,53 || Mar. 1, 1950 4,511 Dec. 27, 1950 21,5
Nov. 1 11,22 Apr, 5 4,31 Apr. 3, 1951 4,95
10 9.83)| May 3 6.13f| May 23 12.64
16 11,00 June 7 7.50)f Oct. 10- 10.24
23 110.98 | July 6 212,50 Dec. 7 6,20
Dec. 1 215.65 || Aug. 9 117.97§f Mar. 26, 1952 6.40
28 114,90} Oct. 9 15.36}| Nov. 18 11.98
Jan, 25, 1950 8.73|| Nov. 7 13.30
1Pumped recently.
2Pumping.
9/7-25N2

[W. C. Wiggins. On concrete slab 48 ft southwest of well 9/7-25N1. Unused well, diam-
eter 6 in., depth 26.5 ft. Measuring point top of concrete slab northwest side, 0.5 ft
above land-surface datum which is 380 ft above sea level]

Oct. 7, 1949 13.63 |} Mar. 1, 1950 4,32)| Nov. 7, 1950 11,25
Nov. 1 13.86 || Apr. 5 5.03]| Dec. 27 3.56
10 13.59 | May 3 6.50ff Apr. T, 1951 5.77
16 13,77 [} June 7 8.18|| May 27 7.44
23 13.87| July 6 9.47}| Oct. 1€ 13.24
Dec. 1 13,98 Aug. 9 11,45| Dec. 7 6.87
28 13.89 [f Sept. 14 13.14) Mar. 2€, 1952 3.63
Jan, 25, 1950 8.73 || Oct. 9 13.71}j Nov. 1¢ 13.10
9/17-26P1

[Roy Bentley, About 2 miles northwest of Calistoga station, 0.2 mile northwest of Tubbs
Lane along State Highway 28, and 0,25 mile northeast State Highway 28 along ranch
access road, 5 ft southwest of creek at northeast corner of garage. Irrigation well,
diameter 8 in,, reported depth 470 ft. Measuring point, top of casing south side, 1,3 ft
above land-surface datum which is 400 ft above sea level]

Oct. 3, 1949 4.79| Mar. 1, 1950 1.91}| Apr. T 1951 1.29
Nov. 10 5.46{| Apr. 5 1.55|| May 27 1,23
16 5.29|| May 3 1.46]| July 17 7.54
23 5.25) Nov. 7 5,28l Oct. 1€ 4.33
Dec. 1 5.57|| Dec. 27 1.52)) Dec. T 1.44
28 5.68| Feb. 7, 1951 1.47| Mar. 2€, 1952 1,39
Jan. 25, 1950 1,92
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Date

Water
level

Date

Water
level

Date

Water
level

9/7-27R1

[William Gilmore. About 2.3 miles northwest of Calistoga station, 0.7 mile northwest
of intersection of Tubbs Lane and State Highway 28, 90 ft southeast of bridge on ranch
access road, in small prune orchard at south side of open field, 10 ft northeast of

frame pumphouse.

Domestic well, diameter 8 in., reported depth 203 ft.

M-easuring

point, top of casing northwest side, 1.5 ft above land-surface datum which is 410 ft
above sea level]

[Measurements above (+) or below land-surface datum]

Oct. 6, 1949 5.99 || Nov. 23, 1949 4,05]] Dec. 28, 1949 2.37
Nov, 1 5.05 | Dec. 1 3.65[ Mar, 21, 1950 +1.47
16 4,23
9/7-36D1

[Mrs, Turner, About 1.2 miles northwest of Calistoga station, 100 ft west of intersec-
tion of Greenwood and Grant Avenues, 70 ft northwest of Greenwood Avenue, in frame
pumphouse in orchard, Unused well, diameter 12 in., depth 53.5 ft. Measuring point,
top of casing north side at land-surface datum which is 375 ft above sea level]

Oct.
Nov.

7, 1949
1
10

Nov.

16, 1949
23

8.33
8.65

Dec.
28

1, 1949

8.65
8.60
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Table 15.—Chemical analyses of water in Napa Valley, Calif,

Samples collected by the Geological Survey were analyzed by the Geological Survey’'s
City, Utah, laboratory, and “S” for the Sacramento, Calif., laboratory. Samples col-
of Plant Nutrition at Berkeley, Calif. These are indicated by the symbol “UC.” Sam-
San Bernardino in grains per gallon and converted to parts per million. These are
signed to the sample. Samples collecled and analyses made by other individuals or
logical Survey are given as reported and hence they have not been rounded or cor-

The symbol “+" in a column indicates that the constituent is presen* but the amount was
0,005 ppm. Sum of determined constituents is the arithmetic total in parts per mil-
by 2.03 before addition. For sodium and potassium, where no figure is given for po-
includes potassium computed as sodium plus any error of analysis.

Constituents, in

1
< 2
£ 9
g = § g
5 ol g 2 [
o o] EY .
<8 - g 58 E:
Well 2’ g 5% S £ —_
o S 8 w o 3 2 £ = §
5% = g g | B ¢ | = b
ey 3 < 3 2 Sy 29| ~ |8
og é 92 E 5 o £ Ty 2 it 2
C 0 50 w < 8 @£ Bl s
s 8 £ | g% e |3 18 o
= s a, o 2 ) ¢ - 5|5
[<} [ [} O Q. jes] = = o
9] a] 6] [a) 0 5. 72 0N 2| =
4/4- 5C1 SL 6338 155 Qu 3— 9-51| 741|6.6
13E1|CZ-SB 4261 98 Qyal 8-24—49|......... 7.1
16E1 @ 306 |Qyal, Qoal 1950.........|6.8
5/3~ 5P1 ‘SL 6292| 450 Tsv 3~ 9—51| 307|7.8
6J1 UC 8696| 290 Tsv, Td |37— 9-51] 650(6.5
6N2 UC 8348 205 Tsv 2-24-50| 1,253(8.6
6P1 UC 8350 285 Tsv 2—-24-50| 1,100(8.6
2E1 UC 7989| 112,5/Qyal, Qoal [Aug. 1948| 450/6.25 238 |evensf conen foorens
5Q1 UC 7793 140 TKJ Jan., 1948| 8,550(8.3 | 4.840 [.e.cef suees foeunen
CZ-SB 4142|....... veeb ereveriennens | 8= 1-49)..,..0483 | | 16 3l
5/4-11F3 SL 6345| 165 |Qoal or Tsv 2-13-51| 680|7.6 45775 [ 1.8 |0
11MY SL 6529 58.5(Qyal, Qoal| 2-13-51 519|7.1 31443 .100
13G2|Cz-SB 4112 120 Tsv, Td | 7-23—49,.......f3.4 | o] 75 19 L0
13L1 (1) (6) (M) 906 Tsv 2—24~44] iiinied| senns 250 foeeere [eannonfoonces
14H2 SL 6393 150 Qoal 3— 9-51 284|7.2 236 86 .040
15B3 SL 6287 50 Qyal 3— 1-51| 5,020{6.4 | 2570 1.4l10 |2.3
15C2 SL 6343 66 Qoal 2-13-51| 1,090(6.9 60532 | 5.7 |0
15E1 SL 6290| 158,0 Qoal 3— 1-51/ 668(7.4 39349 .810
15K1 M ¢ (1,168 |Qyal, Qoal | 9-21-48.............| 5,790|18 [12. | T
SL 6288(.v.0vveeei} coeeneneennns | 2-14-51{10,280(6.8 | 6,060(30 | 6.6 |18
17F1 SL 6291| 160 TKJ 2-15-51{17,160(7.4 [*11,700| .2715 |o
21B4 UC 8708 208 Tsv 7-23-51| 1,600(8.5 858
21P2 S 4180{ 235 TKJ 3-26-52| 2,080(8.2 | 41,230
23C2| (MM 323 Tsv 2— T—44|.eein| vunn}. 4222
27H1| (1) (6) (9 1,226 Tsv 8— 6—48|.........|7.5 4689
32J1 UC 8356 29.0 Qyal 3-18-50/ 450(6.6 225
6/4- 25F1 UC 8285 110 Qh Oct. 1949/ 300(7.9 152
25R1| (1) 8 (1) 409 Tsv, Td  [ieevenrnnnn, ciereee |5 4198
27C1 UC 8315 60 Qoal |Dec. 1949 200(7.4 118
28K2 SL 6289 155 Qoal 3— 1-51] 246|7.4
35L3 UC 7857 100 |Qyal, Qoal [Apr, 1948{ 230/6.15
7/5-1911 UC 802T[.vuuiuren} venenrnenneee.|Oct, 1848]  28017.45
2011 UC 8026(,.ccvveenc} cerirneninvass]enenndony 1,01007.1
20! UC 8028f..........} ... veoudo.... 450|7.55,
2011 UC 8043l..ccvenen cuvenervenrane]eaendon.., 510{7.5

See footnotes at end of table,
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Table 15.—Chemical analyses of water in Napa Valley, Calif.—Continued

Quality of Water laboratories. These are indicated by symbol “SL"” for the Salt Lake
lected by the Napa farm advisor were analyzed by the University of California’s Division
ples collected by the Culligan Zeolite Co. were analyzed by the company’s labcratory at
indicated by “CZ.” The number after the letter symbol is the laboratory number as-
agencies are indicated by special footnotes. Figures in analyses by other than the Geo-
rected to conform with Survey standards.

not determined; “T” indicates that the constituent is present, but in an amount less than
lion, of all constituents determined, except bicarbonate for which the figure is divided
tassium, the concentration of sodium was computed by difference, and that figure

parts per million

Percent sodium

Boron (B)
Hardness as {CaCOg)

Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Potassium (K)
Bicarbonate (HCOg)
Carbonate (CO3)
Sulfate (SO4)
Chloride (C1)
Nitrate (NOg)
Fluoride (F)

.5 92 5 2.0 | .3 76| 176

veereene| 22 67 31 .20] .3 186 | 26

vrereree]eraneeenes rreserssse|orseene forenene foesneees | 667 140 |eveeereforraneefooeeens] 759 [eurees
70 18 10 |eeeeea| 101 72| 12 18 lueeenne froeeensfornnene 4248 7
16 13 18 3.3] 81f......| 21 24 | 15 .02| o 93 29
324 | 270 242 7.2[  27|veeennns 1,5/1,700 3,1 .11| .1 ]1,920| 21
64 50 68 4,0 82 71 268 1.2 .04 .2 365| 29
32 25 64 3.8 186 2.2] 123 W1 .15] .2 183 | 43
1,160 | 494 224 f.....] 144 162 |3,650 L0 9
709 | 524 770 | 40 155[ieeeune. 208 (3,680 |....... 30
35 28 | 4,670 | 75 |5,860]........ 6.0[3,970 |....... 97
30 10 290 265 20| 145 | 230 |..... . 85
32 16 400 430 0 | 179 | 360 .9 85
41 10 35 140 45 2.0 20 34
62 18 158 || 4286/.. 17 | 230 60
30 10 40 130].. 50 30 43
15 10 35 145].. 0 20 55
14 8 46 152],. 18 16 60
15 10 15 85|.. 15 20 32
13 8.9 24 12 11 42
10 10 30 35 20 52
35 10 10 10 10 16
70 90 35 140 15 13
40 25 20 45 10 17
60 20 20 245 |,..... 60 10 16

532671 0—60——11
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Table 15.—Chemical analyses of water in Napa Valley, Calif,—Continued

™ 1 Constituents, in
g £
= w 8

e =g g

=1 g a

% s 5 S5

| E% =% S| |2

- L)

Wel »E 5F Th S T
o 8 o - 3 E ] s
£ 2 % T e —_ <
a p - Q g 2 g @ ] )

o0 [ © S 8 9 o= o} g
5 s k] ok g o2 - g als!le
5k = < & 8 sl S 128
98 £ S g b=t LR g |=| &
28 2| 3 g |5 .8 2|53
5 a & a a |5]|a CRERE
7/5- 2011 UC 8044/..... veeee bevveseeennenn Oct, 1948 252feuuuees foeeeneennes
22G1 UC 8513 56.0 IQyal, Qoalf..ccccuuene . 668|.uiecnslen .
22G2 UC 8633 40 |[Qyal, Qoal} 5— 8-51 T30)ieueeeforse
22P1 () 6) 12 510 Tsv? 6—10—-29 6.85/0.09|.....
UC  [eeeriennen veerrrennnenes| 1— T—42
23D2| SL 6296 139 yal, Qoal] 3— 1-51 . 26447 1010
26E1 S1. 6346 64.5 Qyal 3-16-51 7.3 358(131 .07 .26
8/6- 9D1 UC 8597 165 Tsv 3— 9-51 7.7
9F1 UC 8474} 105 |Qyal, Qoal 1951 6.7
15A1 SL 6295 25.0 [Qyal, Qoal| 3— 9-51 7.3
15A2 SL 6339 125 |Qyal, Qoal| 3— 9-51 7.4
26P1 S 3810 470 Tsv Oct. 1951 8.3
26R1 UC 8064 17.5 Qyal Nov. 1948 7.2
UC 8082|.....cveiferinnrannnnnn. Nov. 1949 7.0
26R2 UC 7780 Tsv Jan, 1948 7.0
27F1 ucC Qyal, Qoal[Oct., 1949 7.2
(13) S 4181 5-29-52 7.6
(13) S 4627]... . .| 7-15-52| 3,450|7.6
(14) (1) (15) foeveeenensfornanenenenacfonannanns . 31117.8

1Record from owner or owner’s agent,

2Analysis by Pacific Pump and Supply Co., San Francisco, Calif. Constituents con-
verted from hypothetical combinations in grains per gallon to ions in parts per
million,

3Well pumped 30 minutes.

4Calculated by U. S. Geological Survey,

5For explanation by symbols see geologic map (pl. 2),

6Constituents converted from hypothetical combinations in parts per million to ions in
parts per million,
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Table 15,—Chemical analyses of water in Napa Valley, Calif,—Continued

parts per million
—~ i3
S 3
— - 2
& B $ 8) g
~ g | 2|8 ~ © | £
) ~ — = © 9_, > = © — v E]
S| g 2 le|s| «| 8| 288|218 5 |s
gl i S 1218 || ¢|S)8lsg] g |z
21 ¢ E 2| 2| 58| ¢ T2l 213 ¢ |5
3] = K] ) 2 ] 3 g [ ) T ¢
cRE ) Tl gl 515 | 2| 3215121 5|68
0 = A A | A 0 @ 0 2l a| & T A
45 15 30 | 40 lueeernd| 0.18]eeend] 174 25
35 30 190 |, 270 |f......ufl4
40 40 190 ... 300 fuuee.oflB
6.2 [...... 5.3 veeenee]eerenns
eveecnnes boveene|s 8.5
20 3,0 8.0| 1.5 .21
37 8.2 19 1 .8
85 95 |.ieern. 3.20
15 30 |iueeea] ©
39 5.8 .3| .13
10 7.0l 1.4 .03
137 128 | 2.8| 1.5
105 ... 115 |....... 4.64
85 ... 135 |....... 5.4
170 ... 190 |....... 11
15 L. 10 |, 0
21 2.2 24 | 3.1 .11
532 |25 960 | 7.4] .4
............ 11 11 6.0]......

TAnalysis by California Division of Architecture.

8Analysis by S. V. Spiridonoff, San Francisco, Calif.
9Analysis by Pacific Engineering Co., San Francisco, Calif.
10Analysis by Lo Prest Co., San Francisco, Calif.

11Spring,

2Analysis by Smith Emery Co., San Francisco, Calif.
13Napa River at Maxwell Bridge.

4Lake Hennessey water, from pipeline at reservoir.
15Analysis by Brown and Caldwell, San Francisco, Calif.
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Table 16.—Partial chemical analyses of water in Napa Valley, Calif.

[Analyses are by the Geological Survey unless otherwise indicated. Symbol “CZ" indi-
cates the analysis is by the Culligan Zeolite Co., laboratory in San Pernardino, Calif.]

Geologic Parts per million Specific
deposit conduct-
Well Date of | Depth from Sot;;'ce ance

collection| (feet) which analysis Chloride[Iron | Fardness| (micro-

water was (1) (Fe) | es CaCO# mhos at

withdrawn! 25° C)

3/4- 4L1{ 11— 849! 300 |Qyal, Qoalf......csens. 358 350 2,490
4L 11— 8-49].......... From ceaseasnnsss|10,800 3,400 29,400

slough

4/4- 2Q1 7-13-49) 120 (Qyal CzZ Cerreenrennes 0 291 fiveiniiniinns
3-10-50]...... J S P 105 304 943

4C1 1-11~-50 80 |Qyal  |iiieiennnne 39 120 439

4P 12--20—49|,......... From Ceerresaiee 9,550 P N 35,700

slough

5C1 7-13-49| 155 |Qh CZ  ivverrininen 0 140 |..cieniannen
1=26=50]. 0vurensef verrennnns 66 262 751

5D1 3-13-51 . el 320 L 60 357

5D2 3—-13-51 138 657

6N1 3--16-50 191 690

7TAl 3-13-51 1,630 6,580

8M1 | 12-21-49 90 586

9C2 | 12-20-49| 200+ |Qyal,Qoal?| . 80 933
13E1 | 10~ 9-50 98 |Qyal . 725 2,460
16D1 1~11-50| 231 |Qyal, Qoalj.... 235 873
16E1 1950 306 |Qyal, Qoal .1 106 |oeenennnnnene
8-23—51cieiuriiis] eerincisennie 185 934

5/3- 5M1 1-11-50{ 117 |Tsv 230 675
5N1 1-13-50| 135 |Tsv 120 402

5N2 1-13-50| 115 |Tsv 140 424

5P1 1-31~50] 450 |Tsv ceveensd 106 307

6H1 2~ 7-51} 150 |Tsv, Td
24—~ 3-51| 280 |Tsv

6M1 8-25—49| 295 |Tsv

6M2 1-30-50 65 |Tsv

6N1 1-11-50/ 120 |Tsv

BN2 1-12-50 205 |Tsv

T ¥ O L P
TE2 1-13-50| 135 |[Tsv

TH1 1-24-50 40 |Qt

TH2 4-11-50 65 |Qt?

7L 2— 7-50| 120 [Tsv, Td?
7M1 1-12-50 98 |Tsv, Td?
TN1 5-21-51f 172 |Tsv

8C1 2—-15-50 95 [Tsv

1F1 1-13-50 80 (Tsv

2M1| 11-18—49 25 [Qyal
3Q1 2~-14-50 316 [Qyal, Qoallicvieieees
4Gl | 12-22—49| 190 |[Qyal, Qoal
4Q1 4-12-50| 100 [Qyal,Qoal?
5H1 | 12-10—49| 132 | .ievevieeenn

12-30-49| ......... Qyal, Qoal 12 115 295

5/4- 5Q2 3-16-51] 150 |Qal, KJ? 28 105 596
K1 2— 3-50 60 |Qyal 16 50 401

9E1 | 12-15-49| 330 |Qyal, Qoal 17 70 230

9K1 3—16~51 85 |Qyal,Qoal?|.. 78 180 602

9Q2 ! 2— 2-50| 147 [Qyal, Qoal 42 129 497

See footnotes at end of table.
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Table 16.—Partial chemical analyses of water in Napa Valley, Calif,—Continued

Geologic Parts per million fnecific
deposit canduct~
wen | Dateof | Depth| from [5°urce ) ance
collection| (feet) | which | 01044 Chloride | Iron | Hardness | (micro-
water was (C1) (Fe) as CaCO3| mhos at
withdrawnl 25° C)
5/4-10F1| 3- 1~51| 100 |Qyal, Qoalj........... 134 | 200 799
11F1 2-13-51 75 [Qyal,Qoal?l... 97 J.veens 71 687
11F3 2— 2-51| 165 |Qoalor Tsv.... 93 |....... 82 689
11H1 1-24~50[ 150 [Tsv l.ceeeeee..] 18 [....o.. 55 216
11L1| 11-18-49 92,5|Qyal 60 224
12B2| 4= 4-51|..........|Tsv 61 207
12F1 1-30-50f 203 |Tsv? 47 282
12J1 1-13-50f 303 |Tsv craeee 160 619
12M1 1-12-50f 115 |Tsv? 50 531
13G1 7-23-49 180 |[Tsv 0 [:1:1- % A,
1=12=50] . cieeeens| venennnnananes 1,150 255
13G2 7—23—49| 120 |Tsv, Td 19 T59 ieeerecsnncnns
1=-12-50[.00eiiieief drnnnaninnans cossens 700 166
13G3 1-12-50| 345 |[Tsv 90 273
14C1| 12— 249 220 |Qyal, Qoal 74 224
14H2 1-12-50[ 150 |Qoal crenssraaes 27 easeeee 85 268
14H3 2— 2-50| 240 |Qoal 18 Juiieeen 60 212
14L1 3-31—49| 525 |Qoal, Tsvy | Owner 30 [oeeens TTloserssensannns
14P1 3-31—49| 600 [Qoal, Tsv }...do..... 42 |.iienn - X
12—16—49]..cevienee]cernnnnnnacane puee . 10 85 4170
15B | 12-22-49[..........|From beceerverass) 5,570 [a.ennns 2,400 1,920
slough
15B2 | 12-22—48| 125 |Qyal,Qoal? 2,000 7,900
15C1 6—23—49 80 |[Qoal R R
32— 2-51fueeinend] errreieenns 309 914
15c2 | 32— 2-51| 66 |Qoal 274 833
15M1 3- 1-51f 1750 |Qoal 134 498
16H2 3— 1-51] 240 |Tsv? 108 501
16K1 | 12-20-49| 136 |Tsv 190 713
19J2 6~ 9-49( 108 |KJ 226 ciiveiiennnen
3=16~51] ...oooivid e cerrerereas 110 1,240
19L1 2-14-51 95 [Tsv?KJ? 78 396
21A1 | 12-23-49| 545 (Tsv 105 278
21B1 3— 9-51| 140 |Tsv 56 187
21B3 1~12-50| 200 |[Tsv 90 1,380
3= 9=-51f.iiiiiiiaaf oue seresesanes 72 413
T T3 | SN 100 1,220
21B6 T~23-51] 200 |Tsv 65 1,010
21K1 4— 6-50 113,0(Tsv 199 341
22M1| 11— 149 99,0 Tsv 90 662
23C2 3-31—49] 323 |Tsv T cerrecerernnes
26B1 7-23--49 1,440 {Tsv Owner cveseoresenent conne cereeasse
1=24-50 . .ereveens vevrrinarnnans 85 374
26E1 T-23—49 806 |Tsv Owner
1-24-50(10enennne| cevirncoriacar]enenrnenss 100 430
27HI1 8— 6—48( 1,226 Tsv Owner ceveeversaven
T=23-49] euererens! serereensennns voedoa...
27H2 7-23—49| 860 [Tsv I T- consesnras [T
1-24-50 . .ceviines]| weneeienennnnd] o RPN 75 352
27Q1 | 12-21-41} 600 (4) sereeesanses 2,500 7,940
27R | 12-22-49|..........From 2,900| 28,500
slough
29E2| 10-11—49| 110 [Qh CZ | .iieee. s 0.2 250 .....

See footnotes at end of table.
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T able 16,—Partial chemical analyses of water in Napa Valley, Calif.—Continued

Geologic Parts per million Specific
deposit conduct-
Well Date of | Depth from Sox;;'ce ance
collection | (feet) which analysis Chloride |Iron |Hardness | (micro-
water was (Cl) [(Fe) |as CaCOj3| mhos at
withdrawnl 25° C)
5/4-29F1 2~ 2-51 106 |Qh 60 766
29H1 3— 9-51 44,5|Qoal 95 269
30B2 3-21-50{ 570 |KJ 75 1,450
30R1 3—-21-501 1,400 |[KJ 100 263
31N1 3— 951 180 |Qh? 64 1,520
31N2 3~ 9-51 180 |Qh? 73 885
32R1 3—-13-511......... .|Qyal 162 607
32R2 3—13-51| 150 |[Qoal, Qh? 65 371
35G2 5— 3-51 185 |Tsv 64 263
36C1 3~23-51] 150 |Tsv 60 190
36C3 3~23—-51|From |Tsv 43 140
spring
5/5-23R1 1-26-50| 480 |Qh or Tsv 60 336
26G1 1-26-50| 410 |[Tsv 75 278
6/3-19M1 2— 6-51 190 |Tsv 52 142
30M1 1- 1-50 228 |[Tsv 80 322
30N1 3-22-50/ 380 |Tsv 8 306
31G1 3-22—-50| 465 |Tsv 58 279
31H1 8—10-50( 330 (Tsv 30 150
31K1 | 12-14—49| 348 |Tsv 70 282
6/4- 6P1 4—-19-50 120 |Qyal, Qoal}|. 140 404
7E1 | 12-22-49] 120 [Qyal, Qoal}. 150 380
8E1 6~ 7-50 32 |Qyal 205 547
8M1| 12-22-49 80 )Qyal,Qoal? 120 342
15Q1 | 10~ 9-50| 303 |Qoal, Qh 41 265
17G2 4-27-50| 192 |Qyal, Qoal|. 146 419
18A1 7-19-51| 250 |Qyal, Qoall}.. 110 285
18A2 | 17-19-51| 105.5|Qyal, Qoall.. 110 284
18A3 7-19-51} 755 [Tsv 98 268
21P1 2-15-51 48 |Qoal 74 227
22P2 | 10— 9-50 49.5)Qoal 65° 207
23J1 8-17—49] 700 |[Tsv 96 |.venueenes .
4— 3-50] ...iennf ooe corseacses 80 437
24M1| 4- 3-50]......... Tsv 106 381
25B1 2— 9-50| 129 |[Tsv 80 274
25B2 1-11-50{ 185 |[Tsv 35 131
25D1 | 12—-13—49] 305 |Qh?, Tsv 125 400
26H1 3—-23-50| 643 |Tsv 48 386
26L2 1- 1-50} 180 [Qoal, Qh? 14 289
26N1 1- 1-50| 150 |Qyal, Qoall. 90 382
28F1 2— 8-50 99 |Qyal, Qoal 62 217
30C1 | 10— 9-50| 104 |Qoal 177 599
32D1 | 11-10-49 78.5|Qoal 20 leeeees 160 616
33F1 | 10-12-49] 420 |Qyal, Qoal 17 foeerens 190 446
33H1 3— 9-51 104 [Qyal, Qoall....cecuuren 14 |........ 87 308
34B1 | 11-18-49 77 |Qoal beereeannen 13 ... 45 202
34H 12~ 8-49| ......... From eevassacvacn o 14 ... 170 406
slough
35G3 1-31-50| 260 |Qoal  L......... 27 feeeeens 89 364
35K1 3-22-50| 1,586 [Tsv [ioiiecenenesd] 130 [..cuee. 10 749
35L2 1-12-50| 260 |Qyal, Qoalj........ veed 19 q....... 40 497
36C1 | 11— 7—49] 447 (Qh, Tsv? [©F /2 5.2 154 | coveeinennae .
36J1 2— 2-501 432 ITsVv  leeeresrenned 17 ... 26 318

See footnotes at end of table.
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T able 16.—Partial chemical analyses of water in Napa Valley, Calif.—Continued

Geologic Parts per million Specific
deposit Source conduct-
Date of | Depth from . ance

Well | Meetion | Govt) | whieh anaolfysis Chloride |Iron |Hardness | (micro-
water was (Ch (Fe) |as CaCOj| mhos at

ithdrawn? i 25° C)
6/4-36L1 1-11-50| 243 |Tsv ceeneanes 26 | .eiened 25 445
35Q1 1-12-50 % |Tsv PP 9.2| vainins 55 240
6/5- 1B1| 12— 249 87 |Qoal ressennses 22 | ... .. 110 335
1C1{ 12— 1-49 127 |Qoal [ & IR 85 247
1C2| 12— 2-49| 104 |Qoal 22 ..l 85 247
1C3| 12— 249 125 |Qoal 22 |.... o 105 302
24R1| 11-25-49 186 (Qyal,Qoal? CZ  |[............| 0 178 ciivinnnnnn

Tsv?
4—18-50..cvuveni] veneiieiinnind e P 6.5 .....0t 131 386
7/4-30L1 1-20—49 171 |[Qyal, Tsv |..cceunen, . 13 |....... 85 224
30M1{ 10— 9-50 30.5{Qyal  |............ 9.5 vennnee 58 173
30Q2 | 12— 249 126 |Qyal, Tsv |...... veees 27 240 775
31E2| 10-13-50 272 1Qyal, Tsv CZ ererensnennas .5 I N
7/6- 3D1| 11— 4-49|From |Tsv ceaeneene 11 |l 95 270
spring|
3D2| 11— 4-49From |Tsv creenes cens 13 |....... 130 339
spring|

3M1 2— 1-50 7004 { Tsv ~ |.ceees . 13 1., 50 222
3N2| 11— 3-+49|..........|Qyal 11 145 359
4C1| 10-19-49 270 [Tsv, Td |ieeeervrenes 10 50 153
4H1| 11— 3—49 220 [Tsv, Td 15 45 189
6D1| 11— 6—49 58.0{Qyal 12 | ieieens 150 366
8K1| 10-20—49| 250 [Qyal, Qoalf............ 8.1 veuens 175 324
9M1| 10-18—49 15.0|Qyal 57 |uerenns 315 723
10K1 ]| 11— 3-49 32 |Qyal 160 368
14A1| 10— 9-50 60 |[Qyal 120 338
14Gl| 10-14—49| 265 |Qyal, Tsv 115 306
14J1 11-18—49 143 |Qyal 80 227
15A1| 10-21-49( 355 |Qyal, Qoal 95 363
16B1 6- 7-50[ 333 |[Qyal, Qoal 145 453
16B3{ 10— 9-50 25.0|Qyal 178 412
16N1| 10— 4-49| 252 [Qyal, Qoal 130 336
17B2| 10-20—49] 82 |Qyal,Qoal?.. 180 445
17J1 10— 4-49| 564 |Tsv . 70 198
21B1| 12— 8—49 18 |Qyal 188 422
21K1| 12—-13-49 32 |Qyal 110 253
10— 9-50{ coiieviid ceieniinnnenad 103 266
22E1| 12— 949 7.0|Qyal 130 275
23D3| 3— 141 20 |Qyal 19 |....... 242 503
23E1| 11-28—49 39.0{Qyal 16 |....... 240 474
23F1| 10— 9-50 13.0|Qyal 20 ... 258 566
25A1| 12— 649 56.5|Qyal 9.6/ ....aue 85 198
25H3 | 12-20—49 190 |Qyal, Tsv 9.2]..... . 80 192
25N1| 12~ 249 61 |Qyal [F] e 110 111
26D1| 11-29-49 17.5|Qyal 40 |....... 150 503
26E1| 11-16—49 64.5(Qyal 23 | .veenee 110 429
26L2| 12— 1-49 56.0|Qyal decsesanense 12 [.eeenee 50 110
26M1| 3-16-51 71 |Qyal 9.0f .cuuves 110 363
27H1| 10— 9-50 34.0|Qyal cessene 95 291
3—23-51 cieereieed cerriiireiniidariecaninen. 110 352
34H1| 12-14-49 26.5(Qyal 8.5] veanredl 70 178
35K1 3-23-51 180.5(Qyal, Qoall.iccearenans 9.2] cenedd 40 129
36N1| 10~ 9-51 104 |Qoal, Tsv?...ciceveuen 9.5 veuarns 94 254

See footnotes at end of table,
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T able 16.— Partial chemical analyses of water in Napa Valley, Calif.—Continued

Geologie Parts per million Specific

o ¢ | Dentn dfeposit Source conduct-

ate of ep rom ance

Well collection | {feet) which ana(i;Sis Chloride |Iron |Hardness | (micro-
water was (Cl) ((Fe) fas CaCOg| mhos at

withdrawn! 25° C)
7/5-36P1 12— 249 189 [|Qoal, Tsv? 135 400
36P2 | 12— 2-49 94.5|Qoal 110 285
8/5-30P1 | 10— 9-50 45.5/Qyal 92 471
31P2 | 11— 4-49| 175 |Qyal, Qoal 130 439
32R1 | 10-19-49 35.5|Qyal 140 352
8/6- 5Rl | 10— 9-50 25 |Qyal 78 302
10Q1 9-30—49| 183.5/Qyal, Qoal 60 266
14K1 | 10— 549 187 [Tsv? 35 115
14R1 | 11-28—49| 132 |Tsv 60 191
23B1 | 10— 549 72 |Qyal 45 247
24B1 | 10~ 9-50; 105.5{Tsv 38 138
25H2 | 10=14—49 | cvviens]unienniianenns 75 280
26B1 T-17-51 27.5|Qyal 42 117
9/6-31Q1 10—-21-49 50,5|Qyal 40 143
9/7-25C1 | 10— 6—49| 112 |Qyal 90 422
25F1 | 10— 749 39.0{Qyal 60 193
25N1 | 10— 3—49| 149,0{Tsv? 75 912
26G1 | 10—~ 3—49| 305 |Tsv 110 959
26K1 3—22-501 .........|Tsv 226 l....... 80 1,020
26N1 | 10— 7-49| 207 |Tsv? 13 |.eeie 55 414
26N2 | 10— 7-49 21 |Qyal 8.8|uuuenee 85 194
26P1 2— 7-51} 470 |Tsv 96 el 140 727
26R1 | '5— 3—51 17.5{Qyal IR 37 |eues . 80 355
26R2 5— 3-51{ 320 |Tsv 192 |....... 29 917
26R3 6-21-50( 147.5|Tsv 192 [...... 18 919
27R1 | 10— 6—48]| 203 {Qyal or 28 Jiee.. 40 526
Tsv?

) 11— 3-49]......... 10 |....... 145 363

) 12~11-50{, 17T ... 142 270

(6) 3-16-511.... 13 |...... 80 188
[O) 15 |oeeo... 38 . ieenninnnins

1For explanation of symbols see geologic map (pl 2).

2Sample taken after well deepened to 280 feet and original 150 feet cased off.

3Sample taken from well above plug.
4Casing rusted probably contaminated by water from nearby tidal slough.
5 From Lake Hennessey.
6 City water from main at Napa,
7From Lake Marie reservoir, Napa State Hospital.
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Table 17.~Drillers’ logs of water wells in Napa Valley, Calif.

[For wells having no perforated interval shown, customary practice is to preperforate
all casing except the top few lengths]

Thickness| Depth
(feet) (feet)

4/4-4C1

[Norman’s Resort. Drilled by O. J. Pearson. On alluvial plain, Altitude 12 ft. Casing
perforated from 20 to 80 ft]

Younger alluvium:

10BN 10 10
Huichica(?) formation:

Clay, FelloW . uiiieiiiiiiereanreeetnserietiaseearsteresrssensasensenntosnssensan 15 25

Clay, yellow; sand and some gravel.. 35 60

Gravel and sand; some yellow clay.....ccveeviinenniiienninnineneiennens 20 80

4/4-5C1

[P. C. Lund. Drilled by N. Miller. On older alluvial plain. Altitude 3C ft]

Huichica formation:

Clay, red...ccoieeecnes . 92 92
Gravel, water... . B 6 98
Clay, red........... seteesennsesrearettetratnsanentnasenssasen 57 155

4/4-16D1

[James Pritchett. Drilled by J, W. Evans & Sons. On island. Altitude 0 ft]

Younger and older alluvium, undifferentiated:
“Tule mud®”......... . 70 70
Gravel and water.... . 38 108
Clay, 8ray...ccieececees teereinenees reves . 10 118
Clay, yellow .c.ceveuees e 12 130
Clay, blue,.... ccevveran 11 141
Gravel and water.. 8 149
Clay, 8raY.icececses 29 178
Gravel and water.. 4 182
Clay, blue........... 34 216
Gravel and water., 3 219
“Cement,” gray..icieceieciieceeeconecinenerenes eerrensniniee veesens ceirenrensssd 9 228

Huichica(?) formation:
Clay, yellow;and boulders ...c.cvevvinirensseensns veesrsenriane [P 3 231

4/4-16E1

[Ernest Nelson, Drilled by J..W, Evans & Sons. On island, Altitude 0 ft. Casing
cemented from 0 to 185 ft, perforated from 185 to 306 ft]

Younger and older alluvium, undifferentiated:
“Tule mud,” blue....
Gravel, salty water,.....
“Tule mud,” blue.........

cernasd 4 56
RTTITTTITrY 37 93

Gravel, salty water., 6 99
39 138

5 143

21 164

. 75 239

vesevace 2 241

Clay, sandy, yelloW..csiesseensesrersincaresesssscssanensseasssesesasessossosesl 38 279
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)
4/4-16E1—Continued
Younger and older alluvium, undifferentiated:—Continued
Gravel, coarse, fresh water....... 1 280
Sand, coarse, fresh water., 21 301
Clayeeiierererenronteruriesarnsestsanasonsecssonssanssossrsrssasrasnsesassanencessse 5 306
5/3-5M2
[L. Allen. Drilled by J. W. Evans & Sons. On hillside. Altitude 240 ft]
Sonoma volcanics:
SO0l tentieereiieuiinratiiiiei e te ettt et aeserereenanentntensnssannsiens 3 3
Tuff....... venrens veenns 63 66
Rock, broken; water 3 69
Tuff,eeceirnennnnes 59 128
Rock, broken; water 4 132
) § S 3 135

5/3~5N1

[{W. M, Paige. Drilled by J. W. Evans & Sons. On hillside. Altitude 240 ft]

Sonoma volcanics: ‘
Soil .... g 8 8
Ash..ceeeess 28 36
Tuffueeesieaeronsennse seeeserarsseenestesieeisssenritarsaetressrssterasantrerontee 23 59
Rock, broken; water ..iiiiicveircecireseneiieiiciioirececnseeseceneseerese 3 62
Lava, cemented...... 58 120
Lava, broken; Water ..c.cveeseeceessarceccessosrasecesssssesssssescssssssansens | 10 130
Lava, cemented.......c..cocue.. el 5 135
5/3-5N3
{C. Trouslot. Drilled by J. W, Evans & Sons. On hillside. Altitude 450 ft. Well
uncased from 40 to 192 ft]
Sonoma volcanics:
Rock and clay........ verene cerreresirennes tarerssereseseae 22 22
“Tule mud,” brown.. 10 32
“Tule mud,” black... 19 51
Rock and lava........ . 73 124
Basalt rock, hard....... 4 128
Lava, gray...c.cceeeevenees 23 151
Lava, blue; and water. 31 182
Basalt rock, hard....... 10 192
5/3-5P1
[ M. Stanton. Drilled by J. W, Evans & Sons. On hillside, Altitude 500 ft]
Sonoma volcanics:
0 30 30
“Chalk” (diatomite) . 9 39
45 84
...... 99 183
12 195
29 224
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

5/3-5P1—Continued

Sonoma volcanics:—Continued
Gravel, Waler. ciieiiiiiiicsiitssesestsssicnerserosssacnsessssssssasssssonssonsose 10 234
“Cement” .....coceevennen

cesecsssrenanstrarssane ceeasssssercenssscanss

15 278
20 368
23 391
20 411

9 420
30 | 450

“CemeNt” ciiiieieresiiracsnnenseinnnns
Gravel, cemented....ceeieieensnss
Gravel, water.........

B0 5 1o 1 N

5/3-6J1

[L. A. Kech, Drilled by owner. On hill slope. Altitude 200 ft]

Sonoma volcanics;

SOIleieseressasensesnsnnersessasssrssnsessnsesassessssesassesnssssnsesssoncssonsnsaans 3 3
DiatOIMIte veveriescvenssceorsoescsonsssnsscsrseassssoesssensesanssssrssansossanssnnne 67 70
“Tule mud”, 15 85

65 150
28 176

Undescribed..
Rock, hard......

Lava, vesicular.... cesescensessiesanacessanscrressenseassanses 79 255
Lava, DroWN. i iiecieieeerasiarasroracsrencnrossasssonsassssossssssssersssonansonss 10 265
Basalt, (some quartz grains in washed cuttings)u.cceceerecerronnssconss 25 290

5/3-6M1

[H. Denny. Drilled by J. W. Evans & Sons. On low plain, Altitude 125 ft]

Sonoma volcanics:

L PPN 5 5

40 45

Clay, boulders; water . . .
Clay and boulders...... 92 147
16 163

7 170
20 190

Lava, hard.....ccoeeeueen
Conglomerate, brown,

Lava, Ted] Watllrliiiiiiiiiiieeteasssessrenanrerserensroonsiocncronsssannssonsssnss 7 197
Conglomerate, Gray...cvcieivrerterererrareaennenenens ceeeee vee 8 205
Undescribed............. 45 250

45 295

Lava, water,.

5/3-6M2

[J. C. Beatty. Drilled by J. W, Evans & Sons. On low plain, Altitude 135 ft, Casing
perforated 25 to 65 ft]

Sonoma volcanics:

Soil.iviiaennnnns tessecetercteresrannserosnnssontnne

“Chalk” and rock (diatomite and rock)

seserscserscarrscarece 4 4

Gravel, water...
Rock, blue......
Rock, water.iieviieriiiiiiiniiiinranerinnnnnnans
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Table 17.—~Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness| Depth
(feet) (feet)

5/3-6N1

[A. L. Simpkins, Drilled by J. W, Evans & Sons, On hillside, Altitude 120 ft]

Sonoma volcanics:
Soil..e.ens 1 1
“Hardpan” and boulders. 29 30
Rock, blue ..civiieininnnies 15 45
Water..oiiieeie 1 46
Rock, blue... 64 110
Rock, water, 5 115

5/3-6N2

[L. V. Evans, Drilled by J. W, Evans & Sons, On low plain, Altitude 155 ft]

Sonoma volcanics:

L P

“Chalk rock” (diatomite) 40 48
Rock, white (tuff)......ee.s . 82 130
Rock, broken; water.. . . 20 150
Rock, white...i.ccviennininianiinneneninns cressrrrersssetestbatsarosesnonsstanns 55 205

5/3-6N3

[T. B. Wright, Drilled by J. W. Evans & Sons. On hillside, Altitude 120 ft]

Sonoma volcanics:
Rock and €lay..ieiiicsecnseeceinraecnrenioersnrsnsensenensrcesanns 18 18
Clay civvirerenrenraceronensas 37 55
Gravel and sand; water.. 8 83
Rock and clay............. 23 86
Gravel, water, 1 87
RocK.veeierennans resuces . . 33 120
ROCKS, Waler. . iieieiiianeiieieacesinsrirsessersnssnsscsssssssinsnsesssssssnsnane 26 146

5/3-6Q1

[Don Searl. Drilled by J. W, Evans & Sons. On low plain, Altitude 163 ft, Casing per-
forated from 24 to 88 ft uncased from 88 ft]

Sonoma volcanics:
Soil .....e. eeieeunietaiesntetttastteeieetanatetntareteetbossetitnnasstennstnstons 3 3
“Chalk rock” (diatomite).....eveeeenes 7 10
“Tule MUA”.v.vuvirernasnsnrennens 25 35
Lava, blue; water.......... seteseeatnesatenstscnsianseasentoeiensstsensarsisonnsn 10 45
Lava, cemented, blu€..cvoviersennens cevees Lretesseersasetenreseraasasarenteanne 30 75
Lava, black; water...... 7 82
Lava, cemented, blue. 136 218
Lava, water,....,.. 7 225
Rock, blue, hard.... 3 228
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

5/3-1D1

[{George Kucek, Drilled by J. W, Evans & Sons. On low plain, Altitude 125 ft. Uncased
from 46 to 145 ft]

Sonoma volcanics:
S0ileeceeiacnrcnsenccenisensnn 4 4
“Chalk rock” (diatomite)...... 4 8
“Tule mud”.....eeivieraenne 57 85
Lava, cemented, blue,. 5 70
Lava, blue ...ceceereense 50 120
Rock, blue, hard... 10 130
Broken lava; water, 15 145
5/3-7E3
[Mount George Union School, Drilled by J. W, Evans & Sons, On low plain, Altitude
118 ft]
Sonoma volcanics:
NO record..iciiiiieiieessiniiieieesiieroitieenecnernrenncares ciersuees creees 186 186

ROCKS suieenreniisannns 38 224

Rocks, soft; Water..iiciviierenenrerenennnenanss ceeenrnrenes . 18 242
Clay, yelloW....couenerannnne 28 270
Rocks, blue, soft; water...... 8 278
Rocks, yellow... 32 310
Rocks, blue....... 92 402

“Cement” ..coviviiinnrarneannes 27 429
Conglomerate, soft, water.. 2 431

Lava, hard...cccescececancencens sevnons ves . 13 444
Lava, brown, water....cveereensenses - 4 448
“CEMENL” thiuiriieinerirecniacttareiiesnnrnsiistestseciarsnctasansnsencneseasssnene 30 478

5/3-8C1

[B. A, Johnson, Drilled by J, W. Evans & Sons. On hillside, Altitude 290 ft, Cased
from 0 to 25 ft]

Sonoma volcanics:
S01L tiatuutientranerenerintreteiniiienisiiiotiiiareeriecensestecersancnsansansesarenes 1 1
Tuff, brown.... 19 20
Tuff, green........ 34 54
Lava and water... 2 56
Tuff, Eray..coeieceenivenerennencens 24 80
Lava and water, flowing..... . 10 90
V8.t etitueranirnieiienstntrirentetiactesaseesnranseersressessesnscncsnsrnsessonen 5 95

5/3-17C1

[E. F. Lazarus. Drilled by J, W. Evans & Sons. On small lava plateau. Altitrde 600 ft]

Sonoma volcanics:

TUffueirieininrecncrirnrenneecnrens 84 84
Rock, hard.. veren 21 105
Tuffeeesierisnneinrenans 80 185
Lava, brown; some water.., 25 210

27 237

24 261
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

5/4-1G1

[A. Marshall. Drilled by J. W, Evans & Sons. On hill slope. Altitude 142 ft]

Sonoma volcanics:
513 8 N vecatasennans veevaneen sessseteapsnnnacesssoanes 3 3
Tuff... cane ver 25 28
Clay covuceeriieniannnnanes . ceeren ven 21 49
Rocks, water at 57 ft 9 58
S . 3 81
ROCkS and Watler . ..ccuiieiiiiiiiiieiiesiiinnniiienseinnencceconarnsenecraernnnnnes 17 78
5/4-1R1

{A. C. Buchta.. Drilled by J. W. Evans & Sons. On hill slope. Altitude 130 ft}

Sonoma volcanics:
Soil..eerenaens veeescanencninane cacerrannss etceertatetiecccncnrrtocttrasaseracasssnnnes 2 2
Tuff, white,., . 18 20
Clay, yellow... . 21 41
RocK.veieriennens . 9 50
Tuff, white.ieesivesesesnnanns 10 60
Rock, brown...ieeeeeereenennnnees 11 71
Tuff, gray;and boulders....... 25 96
Rock, brokeni.iccveerecennens 55 151
Rock, clay; some water..... 41 192
Rock, hard....ceoveiierenenas 7 199
Clay.. 15 214
Rock, 10 224
Rock, 4 228
Rock, 4 232
Rock, 3 235
Rock, 48 283
Lava; . 50 333
Tuffereeieeeiiiinnrennnns seseesencuenee . . 6 339
Rock, . 10 348
Quartz gravel, cemented; some water, ceens Creees 20 369

5/4-2B1

{R. L. Parrish. Drilled by J. W. Evans & Sons. On hill slope. Altitude 70 ft]

Older alluvium:

L 1 S P Sesesessestentsnnsententensantsassances vee 3 3
“Hardpan”.......cceeeeee tetnceeractncentinottonanes 27 30
Sonoma volcanics:
Rock, yellow,.. ceeeriverncnanias 26 56
Water, little,.... . cessne 1 57
Rock, yellow... 23 80
Rock, brown,,.. 50 130
Rock, red.ieceececeseenes . 30 160
ROCK, DrOWN; Waler ciiciiiievsnsessesssessesnersessssascnsssssssssessosessssssnes 42 202

5/4-3M1

[Destroyed. Drilled as oil well test hole]

Younger and older alluvium, undifferentiated:
513 3 N

....... Seeseseecetsiseneiiittttttaserststrantassnsnsarassesns 9 9
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Table 17.—Drillers’ logs of water wells in Napa Valley Calif.—Continued

Thickness | Depth
(feet) (feet)
5/4-3M1—Continued

Younger and older alluvium, undifferentiated:—Continued
31 40
4 44
36 80
5 85
22 107
3 110
58 168
Gravel, water 6 174
Clay... 26 200
Gravel.. . . 4 204
Clay....... veaee 74 278
Gravel.. ceresren 2 280
Clay..ceiarennen. .. . . 10 290
Gravel, water Cesvestasatcsierasstsatecenantan 14 304
Clay.veeeeennns 71 375
Watery sand...covecensiens . 5 380
Clay and gravel, m1xed ver reversicnveenenan 285 665
Gravel, no water.. 10 675
Clay..ceeeen sevesersaae 105 780
Gravel, water, 25 805
Clay..... trereraenns [ reressssennias [T sesasesssnransatsranrarssartasennanasans . 60 865

5/4-3Q1

[C. Dagalia. Drilled by J. W, Evans & Sons. On younger alluvial plain. Altitude 22 ft]

Younger alluvium:
Dug well undescribed....ccccccicvcieniinninnenennnnn. cerererescereniasaens 40 40

Older(?) alluvium:
Clay, yelloW....ccvveevnnonan 38 78
Boulders and clay; water . 19 97
Clay, yellow....... rereeernan eteerereeneecereraranaten 15 112
Clay, white.., 11 123
Clay.iveeecncannnns . 15 138
Clay and boulders, 39 177
Gravel, water...... . 1 178
Clay..ieeveeereennns 18 196
Clay and boulders, 31 227
Clay, yellow........ . 7 234
Boulders and clay...... 5 239
Gravel, water........... cennee [ creernrianieenns cereesesatacaennens 2 241

5/4-4K2

[Jim Towey, Drilled by J. W, Evans & Sons, On younger alluvial plain, Altitrde 64 ft]

Younger and older alluvium, undifferentiated:
Soil........ . 3 3
Clay, yellow. ..... 22 25
Gravel, water.,.. 2 27
Clay, yellow....... 9 36
Clay, blue........... 2 38
Clay, yellow.... . 13 51
Gravel, water..... .. ceetenecennens 14 65
Clay, yellow...... veeees . 22 87
Gravel, water....ccceiverireennrennnns voee veuee 5 92
Clay, yelloW ....ccecverenne. erseusincrcanasincassncssarnsen corenne versreeesen 8 100
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.-—Continued

Thickness | Depth
(feet) (feet)

5/4-5H4

[C. M. Wigington. Drilled by J. W. Evans & Sons. On younger alluvial plain. Altitude
93 ft]

Older and younger alluvium, undifferentiated:

Clay, yellow
Clay, yellow;and boulders
Clay, yellow .... .
Gravel, water .. ccvieieeerenencens

[ —

N NO - O W W
w
[=2]

Clay, YEIlOW tuiiieierieinnrietiscssronisnscnssntorssnsossanssssssacasenscssscnsonses
Gravel, Waler iiiviiiieiiiosecisstsseanenconcssronrosennssssessssasnsoresnsencennce

Boulders and Clay..iccovvecererseserssssensessesannecasessssasessennsonssonsssanen

5/4-5Q2

[A. L. Southgate., Drilled by J. W, Evans & Sons. On alluvial plain. Altitude 117 ft]

Younger alluvium;
Clay, blue;and silt.ciceiiianeeniaannis e 50 50
Sandstone, yellow.... 100 150
Shale, blue......ceuuu.. 150

5/4-5R1

[C. L. Dunkin. Drilled by J. W, Evans & Sons. On younger alluvial plain. Altitude 97 ft]

Younger and older alluvium, undifferentiated;
S0il, blacKk...iirvureernienninnnnon eeetrrieranaaenes 4 4
Clay, yellow.,......... vees 21 25
Gravel and water... 1 26
Clay, blue......cccuuuse 14 40
Water, small amount..ii.e.ieerieenineeennsnrenenneennen ferresreneranass 1 41
Sonoma volcanics:
Lava mud, greef....cc.covvenuececnnennnnns 5 46
Lava, broken; waler-bearing c..cvevieivereeeresersesarercensessonsnerosssasses 21 67
Knoxville and Horsetown formation, undifferentiated:
Shale, BIUE tiiiuiiiierireniertinrsscncersassrncecnsseennessrsassssorssonsossnsessnse 3 70

5/4-9D1

[W. A. Hawes. Drilled by J. W. Evans & Sons. On steep hill slope. Altitude 120 ft]

Sonoma volcanics:

S01Lectuereteninrtetienentiitiie ettt tre st teiarsneseseennsinnnteesnsrannanns 3 3
Tuff .eiveennnen 60 63
Boulders and sand; water... 7 70

Boulders, cemented.......vvaeeens
Lava, water...cieereeenisnens
Lava and cemented. ..........
Lava, Wateriiviieveeeronneeneancronnnaen

Seereteteeantctttanacasesecacisseransssiornse 5 98

M OINENLE i eaitiiierneieinurisseeteratisriensesierrienanansreneinsrsnsnrnersesases - 135
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continved

171

Thickness
(feet)

Depth
(feet)

5/4-9E1

‘H. C. Bryan, Drilled by McKinzie. On steep hill slope. Altitude 160 ft]

Sonoma volcanics:

Lava.icicieiiioieiiennnnenes L veverrreneaes 298 298

Open hole, water reached (probably tuffaceous quicksand). 12 310

Sand, white, bailed 30-50 ydS ..c.cceivvnrrannes treeerernnecanes ceeees snrsnees

Clay, blue; water...... reeenserseuntenuninnternetenscnattentanuacnstsssnennse on 7C 380
5/4-9K2

[M. H. Manassee. Drilled by O. J. Pearson. On younger alluvial plain. Altitude 42 ft.

Casing perforated from 22 to 108 ft]

Younger and older alluvium, undifferentiated:
“Surface” ........... Seenerttertariestrettennansanrieetatatsnrsesrastastnsntnn . T 7
Clay, yelloW.c.covierrinniennns . 12 20
Clay, yellow;and gravel water Ceereieeereneienareaas £ 25
Clay, yellow........... chreesrensinenne 22 47
Clay, yellow; good gravel water... 32 80
Clay, yellow; some gravel..... . Crererernaennne reesees 28 108

5/4-9L1
[H. Reames, Drilled by J. W, Evans & Sons. On steep hill slope. Altitude 80 ft, Casing
perforated from 35 to 70 ft and 135 to 2443 ft]

Sonoma volcanics:
501l and Clayiessseseeresereresecrscansieneeaneresssesssssereecnssnsessrssecensanses 64 64
Gravel, some water. 2 66
Clay and boulders ....cieeveenncersnnes 38 105
Gravel, no water, lost some water.. 3 108
Clay soveesesiaccesereavavens 87 175
Clay, gravel.. 25 200

20 220
20 240

Clay ...... P aasannunnase 18 258

5/4-9Q1

[A. E. Shroyer. Drilled by J, W. Evans & Sons. On older alluvial plain.

Altitude 35 ft]

Older alluvium:

=703 U SRR URPRRPRP LT RN ST sevases 2 2
Clay, yellow........ 63 65
Gravel, Waterl.iveerereeenens 1 66
Clay, yellow........... 104 170
Gravel, water....... . 2 172
Clay, yelloW......eeu... 6 178
5/4-10P4
[City of Napa. Well destroyed]
Older and younger alluvium, undifferentiated;
ClAY trrtertarsimnnntnnnereentuncsrericrnrernesenssianssrasssenssrsanessnesssonssnns 37 37
Clay, blue,.... 38 75
Gravel....... 11 86
Clay and Gravelssiiesracssessseesncsanesossssssssonsssossssssscnsennssassnssned 10 96

532671 0—60——12
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Table 17.—Drillets’ logs of water wells in Napa Valley, Calif,—Continued

Thickness | Depth
(feet) {feet)
5/4-10P4—Continued
Older and younger alluvium, undifferentiated:—Continued
10 106
10 116
46 162
32 194
34 228
13 241
6 247
7 254
46 300
5/4-11E1
[ Destroyed oil well test hole]
Older and younger alluvium undifferentiated:
Clay....... ceeseserens ST 60 60
100 160
10 170
. . 40 210
Clay, yellow; flow of water at 360 ft....ccccevreencenss seessesinncsnssesras 150 360
Sonoma volcanics(?):
“Shale,” MOIe WaleIuieeeererrriscaecacssessassavasescnceraosesssessssenssssnse 90 450
“Shale” ...ceeees 50 500
“Shale,” blUe; WA WateTeiieieeeneessessscaserasnesnssoscnsesassnsrrsnsense 200 700

5/4-11L3

[L. F. Barnes. Drilled by J. W. Evans & Sons. On Cut terrace. Alt‘tude 25 ft. Casing

perforated from 28 to 69 ft]

Older alluvium:
SOIl..ruveinreriinirnioronarnanns erreraeteeeritietniitenetreeateretstraaeresreares 2 2
Clay, boulders . . 8 10
Sand and clay ......ceeevvnvnenns cenrens 18 28
Clay, sandy; and boulders.......c.eeeeruvevrenennanes . . 3 31
Dry sand and gravel........cceeevvinuennes veessannnes . 19 50
Gravel and water.......... crteerensanne cerreecniinettintennnee cressseonssanses 17 67

Sonoma volcanics:
Lava rock and mud........cce0ue [P teeredutenrrenesasen 2 69

5/4-12B1
[H. Park. Drilled by Lee O. Green. On hill slope, Altitude 120 ft]

Sonoma volcanics:
TOPSOLL tuiaiiteieiiencrensucensceorsesnesirossesssscsssrsessscsrassosssssnnsssonssns 2 2
Clay, gravel....e.... 1 3
Rock, porous.... 14 17
Clay, gravel......... . 1 18
ROCK.iesiarernencnns . 8 26
Sand rock... 1 27
Rock, hard.. 4 31
Boulders........ - 7 38
Rock, coarse gravel, . 8 46
ROCK.cvvcrrerenennnennnns 3 49
Rock, White.iiiiiiiensirsnaroncens testescustasiretetsnnttettetenssasenttiesnentornans 6 55
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Table 17,—Drillers’ logs of water wells in Napa Valley, Calif,—Continusd

Thickness
(feet)

Depth
(feet)

5/4-12B1--Continued

Sonoma volcanics: —Continued
ROCK, POTOUS....veieeriiatetorsirersencsornrsrssssrnassensssnnnsossssseassonnsense
Rock, red, porous...
“Shale™...
RocK..iieraaens

sescascaree

secace

ereesssacsreane

Gravel, SANAY..iieeeeeeertetenrerreancesensersssncesssassnrecsssssssscsssssssssae

76
108
126
141
150

5/4-12E1

[Robert Jacks. Drilled by J. W, Evans & Sons. On hillside. Altitude 120 ft. Cased

from 0 to 21 ft]

Sonoma volcanics:
S0il and DOUIAETrS..vucereieieiveienercecesniesnossesscasasesssssesasnseansrsnseens
TUff, BrOWN . ciuiireiiiiiitienneeeiecuetsertnerssnesnsnoncsnssnsnssssessssasasenne
Rock, broken;and water..
ROCK.iiiiiiiinininieecaesanannan
Rock, hard....ccceeeeeiennnnnnes
Rock, broken;and water,,..

TUFE, DIUC e iieeriiieienevirruenrirossosrsrsecncnsresassosrsrosesorsesasennnenes

80

167
180
189
255

5/4-12J1

[John Carbone. Drilled by J. W, Evans & Sons. On terrace. Altitude 78 ft}

Terrace deposit:
150 8 PPN

Gravel, and clay, Water. . cciiiversiiarecessnsersasssoncesssrossosssnsassses
Sonoma volcanics:

ClaYutuetianeriernosnecansesceasiinosssascesssssonsesnsesnsscensensessssnssossnnance

Boulders, cemented
Lava, cemented....
Lava, waterl.iiceerarennnsnnanes
Lava, cemented; some water
Lava, water...cicieieeieneneneans
Lava,

[ o 1T ¢ N

82
111
170
209
258
271
293
303

5/4-13E1

[F. Summers, Drilled by J. W, Evans & Sons. On older alluvial plain. Altitude 60 ft]

Older alluvium:
T 13 PPN
“Hardpan”.........
Gravel, water,...
“Hardpan”..
Clay, blue......coreeunee.
Clay, blue; “shale”.
Gravel, SOME Waler . ciiiisieiearnrerecrarrassonorrossenasarssnessossoncrssnsensas

Sonoma volcanics:

BT (RN cecsecertinsncarnan
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif,-—~Continued

Thickness| Depth
(feet) (feet)

5/4-13L1

[Napa State Hospital., Log from Napa State Hospital files. On older alluvial plain,
Altitude 83 ft]

Older alluvium;

Washed clay, yellow, sandy, containing gravel...cciveveesiareniennans 49 49
Clay, blue, sandy......... testeettesencaansstnaesesaren RTTTTYPYPPPYPn ceene 34 83
Clay, black, shghtly sandy and contammg a large percent of

vegetable matter. . ciieiieeieiiisiinerroncnersecsenissinecasasscsrorsconaes 17 100
Clay, blue, sandy....... 25 125

Sonoma volcanics;

TUEf . ceveerieniissistsisserusstansecisnssnsasscsntossesarsesasenns veeeenans 90 215
Tuff, chiefly “fine white ash....... 45 280
Tuff, chiefly fragmems of pumlce and basalt., 5 265
L S P Creresrenasanrensas veeres 5 270
Tuff, chlefly pumlce 100 370
“Tule”...iuues 5 375
Tuff ... ves 15 390
Basall. . iiiiiiieiieiiicnciiaiisinieisissiiioriisssncasosssssestsesssanssensassnss 11 401
Clay, BlU€,.ciuiiiererureirncnserereccriesnrarasesasronsreresasssseresnnsesernnes 5 406
Tuff, bBrown...ccevesuves 14 420
Clay, blue, sticky........ 5 425
Tuff, brown,.c.eeeeeenes seeersersecensasensarnsssenasen 5 430
Basalt...... veveaen . 2 432
Clay, brown;soft...... 6 438
Basalt, very hard.... .......... cetecreranresans vereeeene 2 440
Ash........ eerrranns 5 445
Clay, blue, SticKY.iieiirereierneavaennn 5 450
Tuff, brown,... . 5 455
Clay and rock. 17 472
Basalt...., veveran vereerinaens 3 4175
Basalt, pPOrouS..cveeseseeeenas 10 485
Clay, blue, sticky......cveeues 15 500
Basalt and lava.....cveveiainennes 10 510
Clay, blue, sticky... 8 518
Basalt............ . , 2 520
Clay, StickY..cecvseee 2 522
Basalt and lava....... 3 525
Basalt and pink lava....... 5 530
Clay, SHEKY.eeeeorvererseereens 5 535
Basalt and lava.,.. 2 537
Clay, stickY.ieiseeraenanss 2 539
Basalt and lava.,......... 6 545
Basalt and lava, pink...... crerieas 10 555
Basalt and lava, blacK....ceeeeerss 13 568
Sand and lava........ . 2 570
Tuff and 1lava...eceverenrennnns teereniens teveestraerienene rererrareannas cereenns 10 580
Tuff and lava, red.....cccveevinrnnrsncnes Cersierasaiesrestestssiesenrnresaes 5 585
Tuff and lava, blue,,, 25 610
Lava and sandy 5 615
Tuff, red and yellow......ccvuen. S 620
Basalt and lava, black, 20 640
Tuff, black ......... 10 650
Tuff, and black sand,..... 15 665
Clay, sticky, some rock. 5 670
Basalt and 1ava,......ceienneerenenieeneesenesencesnnes 5 875
Tuff and sand...cviesveenieseiiecaecensnenneeas 5 680
Sand, black. ...eeveveciinriicecnreiieninees setersnenannne essnsanssane 10 690
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Table 17,—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness
(feet)

Depth
(feet)

5/4-13L1--Continued

Sonoma volcanics —Continued
Tuff and gray Sand....ceceecescescscercnsisrcecsasssssssecsesssssnssncsrsnssassas
Tuff, various colors,
Tuff and lava ....ceusee
Tuff and sand...
Sand and lava.....
Basalt...ccceee
Lava..
Basalt...ceeeee
Lava and sand.,
Basalt...cceeeie
Lava and sand..
Tuff, blue.....
Sand, gray..

Tuff and basalt.
Basalt..cceeriernnns
Basalt, very hard.
Basalt..ccereienene
Basalt, very hard,
Basalt .iivecerennennes
Basalt, very hard.
Basalt .vciieceenncnnee
Basalt, very hard, .
Basalt, S0ft..viiireiiicirenncernsenciones
Basalt, black and hard....c..ceceeieees
Basalt, soft and pink,,
Basalt, hard ..ceceecieecniicecrniocasensins
Basalt, soft and pink.......cceeverees ceenes
Basalt, very hard......

Basalt, Rard..cceicciiiiiiienercreceectirsacassesnsasaseccons

-

[ 3 -
COJWRNRBNNDNONNP DO R-TNROLDOD & bNDWHAhOUOUOD

[

—

695
700
705
720
729
733
736
742
746
750
755
765
770
779
785
792
796
816
821
822
824
826
835
860
865
869
875
878
885
895
904

5/4-14C1

[P. A, Gasser. Drilled by O. J. Pearson. On edge of older alluvial plain, Altitude 17

ft. Casing perforated 30 to 220 ft]

Older alluvium:
UL ACE " tiutiineetiucineierrtriresrestettireesnerernrarsrrsnntesaanseresnennnns
Clay, yellow ........
Gravel and boulders; water ..
Clay, yelloW..vereearrenenennne
Gravel and boulders; water,...c.ceeeeenes
Clay and boulders, yellow; some water

55
70
180
190
220
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Table 17.—Drillers’ logs of water wells in Napa Va lley, Calif.—Continued

| Thickness | Depth

J (feet) (feet)

5/4-14H3

[A.B.Coranado. Drilled by J. W, Evans & Sons. On older alluvial plain, Altitude 56 ft]

Older alluvium:
Soil........ vereenes P 10 10
Clay, yellow,.. 44 54
Gravel, water., 1 55
Clay.ceeieeacnnes 26 81
Gravel, water........ . R 6 87
Clay and boulders . 15 102
Boulders, clay and “shale”.........ceeeeenee SReanenes Seiaatanee ceeenns SeRene 88 109
Gravel, sand, water........ Cerseerueresserasinnieinstiiistnceanisneases 50 240

5/4-14L1

[Napa State Hospital. Drilled by O. J. Pearson. Deepened by R. L. Norris. At foot of
hill slope. Altitude 14.5 ft, Well gravel packed]

Older alluvium:

“SUrface” . iciieiirieiiiiinniinserenes ceeresssens Ceereecrarecusieianetearannesnans - 5 5
Clay, yellow 25 30
Gravel,.... 13 43
Clay, yelloW...ccvveerueeenneennnnn 7 50
Clay, blue, gravel; and boulders..... creerensae teerrercceransennsenn treveeaas 47 97

Sonoma volcanics(?):
“Tule Mud”.iieiieeiniinererierenncnnncnseracnnes ceeeseccaannen 33 130
Clay, blue . 45 175
Tuff, brown soft. 5 180
Tuff, hard, gray..... 20 200
Tuff oooveieninnnnnnn 15 215
Volecanic ash............ 48 263
Conglomerate,basaltic, 62 325
Basalt, hard......... caeen 25 350
Clay, blue rock. 4 354
Basalt and clay. 15 369
Clay, blue,, 13 382
Basalt and clay.. 51 433
Basalt, hard.......cc......... . . 5 438
Clay..ceeuee [ 2 440
Basalt, hard................. 25 465
Clay, hard, and rock. cresessesacareanatsacsseen . 23 488
Clay.iceeennn. cacessen 4 492
Lava, red........ serene 10 502
18 520
' 5 525

5/4-14L2

[Napa State Hospital. Drilled by T. L. Mckenzie., Well destroyed. Altitude 16 ft]

Older alluvium:

Gravel and clay. 56 56
Clay, yelloW....c.eerernss 24 80
Gravel, flowing water 5 85

“Tule mud”. .cceeererenne tessecscnsrasnas . 20 105
Sonoma volcanics:

Voleanic ash, COMPACt.......icriieseriesereesanrcnnnrenensscesseseneseesanans 150 255
Voleanic rock and sands gradual increase in water from
225 t0 323 ftucsiererererenecncennanns ceseucnenss ceseertacrersnatsetsnronrnnies 68 323

Basalt rocK.eeeiearennennens ceessens cisssseseerssssssssessessssassises 2 325
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continved

Thickness | Depth
(feet) (feet)

5/4-14P1

[Napa State Hospital. Drilled by O, J. Pearson. At edge of younger alluvial plain,
Altitude 10 ft. Casing perforated from 160 to 600 ft]

Younger alluvium:

BUITACe " ueiiririeeiiirersetnarstcnrervecnrancaenacacns

Sand and Gravel Waterl.ii.iiceieeiieerereersneeronsroresasrancesssenassnsssns 35 40
Older alluvium:
Clay, blue; and Sand...ieicieecrrarncceniorneniirssncacnsscrsessserssessersese 20 60

Boulders.......cevvvveee
Clay, blue ...cccveavriannen

BOULAEYS.curureerricrrecssreonressrsncnnsscrsrasnnncns
Clay, ray..ciccsisseesscscencennsas
Clay, blue, with boulders,.....
Clay, hard, gray...ceeecseenereerrernsensersrnnennens 5 165
Clay, blue, with boulders...... 103 268
Boulders.....ccveuieienieiniieniereraiensanionnes 6 274
Clay, blue, with boulders,... 16 290
Conglomerate, basaltic......... 20 310
Clay, blue with boulders,.... 55 365
BoULAETS, eurtirernrenreensrsosisesssiensnrrssteeraenssenenseosorerssreesrsrncssss 20 385
Sonoma volcanics:
Lava FOCK tiiiviiiininriiiinereiniiietscetoencecetecncncnressensesscnsasonsans 115 500
Basalt rocK.icieiserereensnrnncnses 100 600

22 130
30 160

Seeecsrscsnirertcatrssatatentccnctoaccrenrs

LT P T R P P P TR RS

5/4-15C2

[C. W. Johnson, Drilled by McLain, On older alluvial plain. Altitude 22 ft, Well
plugged at 66 ft]

Old well, material UNAESCTIDEd .uuverrrenvesussersereesressseesameeanesenres 60 60
Older alluvium:
Clay and sOme gravel.....iivieiiiiiiiiirermicenersoneeneerenerrersesransennse 22 82
4.5 86.6

5/4-15K1

[A. Sheveland. On younger alluvial plain. Altitude 6 ft)

Older and younger alluvium, undifferentiated:

SO01luiieiiiiitiirruiiicriiriir e cst e rer e e n e raesaes s sansasaneraranans

Clay, yelloW..ciieiieeeeeenernrenrennssncnnen
Sand and gravel....cccccecierieieoernnnnennnns
Gravel and clay......
Sand, blue; and clay..
Clay, blue...........
Clay, yelloW..iiciriiereretarissesinansasststensancsssacessssnsssresressanssss s 31 101
Clay and sand, FelloW.....cveieeuireeciresiassanscssscaencaressncasesnnsseeses 4 105
Clay and sand ......ceeeveevaenanns 13 118
Clay, yelloW..cciereeeeeeerennnaneenes . 73 191
Gravel..icicieicicinnnteienenenereees 4 195
Clay, yellow., 10 205
Clay, white... 22 227
Gravel strips..
Clay, yelloW, ., vveurirnrenrnirinnnnee 14 252
Sand and gravel, blUli..icieeciernrerenrsarnraientrecnracescosesnnsesanensenne 24 276
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Table 17,—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness| Depth
(feet) (feet)

5/4-15K1—Continued

Older and younger alluvium, undifferentiated: —~Continued
Clay, blue......ciiviniiinnnnnn
Boulders.

6 282
cerans 16 298
Clay, blue....c..covviarcnies cetervesvesetnane 29 327
Boulders 11 338
Clay, BIUE .. viriiiiriiiiciiiiiieiiiciereestionaacsescenansonsions 2 340

Bt P L RPN 170 510

“Tule mud”, 70 580
Sand, blue.,.......ceune 78 658
Rock, soft, blue.. 19 677
Clay, blue............ 114 791
Sonoma volcanies(?):
“Shale,” possibly andesite...... ceeernes
“Shale,” Brown.....cccoceeineeecanns
“Tule mud”.......
“Serpentine”,,....
“Tule mud”.....

11 802
67 869
22 891

1 892
11 903
Boulders,...,.... 7 910
“Shale” brown......... 8 918
Clay, BlUE. i ieiitiiiieiicier i ciriierntentaenenasnceasasieanenssnsanassne e 22 940
“Tule mud”, 10 950
Rock.iiiviieninas 7 957
Rock and clay.. 23 980
Rock, blacK...c.ceucrereruaeneenn. 4 984
Conglomerate, grayish blue...... 46 1030
Rock, hard...cveeeciereinneinicnnecareccnnnrncnnas 6 1036
5and and Graveliiieiiceiseisesenrinernerersonsieerrernrsasstacnnsrasonesnsense 9 1045
ROCK, 100S@. uriiieeniruiiertreiiuinnioiinieeioietreniiesssssesecssssssssssnnne 25 1070
Sandstone, gray and boulders, black...... 20 1090
Rock, volcanic gray.....cciiceecenrencnrencneee 62 1152
ROCK, BIAaCK cieiiictiiuiitiiriiiisteiuieniustssensasnscscasentesreresansascssnnns 16 1168

seeennsan

5/4-15P2

[J. Ghiletta. Drilled by J. W. Evans & Sons, On younger alluvial plain, Altitude 8 ft]

Older and younger alluvium, undifferentiated:
Clay, yelloW.iiiiiicisieiarcasieenntieiaccnncionnnes
Clay, boulders.....coevuiiniinncnrnsncanns
Gravel, salty water.............
Clay, yellow; boulders,......
“Tule mud, driftwood”.. 55 350
Clay, blUe «.veuernreneenenens 20 370
Clay and boulders, YEllOoW..icicerieeerrrocesersnsasrescecsoncesssscsssonsane 230 600

Sonoma volcanics (?):

seesesianrcesrisenineanse 25 25

15 105
caee 190 295

ROCK titiitriiiirnrentrerisistesirsesossncntarssssstnensresassesasaescssssnseraneass 150 750

Clay and boulders, yellow. 110 860
Volcanic ash.iieceriunivainiceiacanes 130 990
Gravel, “cement,” some water,, 20 1010
Ash, brown......ccceeeerarenesnnnnnnns 185 1195
ROCK, DrOKeN; Waler . iiicesseiiseraseninceseeseineinicesaneessosesrssnsacsasenes 19 1214

5/4-17F1

[B. G. Baker. Drilled by McLain. In Congress Valley. Well destroyed]

Capay shale:

“Shale,” blue; salty water, 160 160

D I R P P TR T T TS
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Thickness
(feet)

Depth
(feet)

5/4-19J1

[J. Zweifel, Drilled by J, W, Evans & Sons. On terrace. Altitude 105 ft|

Terrace deposits:

T ceerereans
Markley sandstone:
Sandstone, Watlerl . .iiiiiruieiiienecaecrenracnraserressssnssontoesasenssosnarsqen

12

88

12

100

5/4-19J2

[Tom Donahue. Drilled by J. W. Evans & Sons., On terrace. Altitude 100 ft.

from 25 ft}

Uncased

Terrace deposit:
Clay, BIUE coiuieiiiiiiiniiniiiinierireriicieensesieiuesteneressscnsssnessessnnans
Markley sandstone;
Sandstone, bIUe.....vuieierriiirenseieiiersressserinnsrorsceresarssaesssnsssnnes
Rock, broken; water........
Sandstone, blue,.....ecceereenenan
Sandstone, broken; water.,..

SaANASIONE. .evierariieienrrrertiesscatesiorersoaseransrsssssossaasnsasssssssarnne

5/4-19Q1

[R. C. Potter. Drilled by Day. On flood plain of Carneros Creek. Altitude 100 ft]

Recent alluvium:

Silt, BlACK sueiseeeriserrencsssniesssecrsenteenesarnsesarenserssosnnsasnnressensasnse
Huichica formation:

Clay, YelloW.iiviviiiieniiareecesessasesrescensossceasssossasanses

45

45

175

5/4-19R1

[A. M. Ross. Drilled by McLain. On terrace. Altitude 125 ft]

Terrace deposit:

Soil..... Seeteeaneseeteaenetenttatcierrcrereratatesasssnnnstoatans
Monterey shale(?):

Shale, black, thin-bedded.....iueererruieeeeanenrernrneecsercasreserncssarenes

18

117

18

135

5/4-21A1

[J. Ghiseletta. Drilled by O. J. Pearson. On hill slope. Altitude 35 ft, Cased from 0
to 333 ft, casing perforated from 75 to 90, 207 to 225, 240 to 300 ft)

Older alluvium;:
“Surface”....

eescsssacssae seessesesecissesesaas

BOULIET S uiuiiiiieieeineiestetiesrnirincotasescssecssasensnsssassssacanessonnsosaes
Sonoma volcanics:
Clay, Ted iiieirieiiirirneienerasnressssnareerersnsasssescnsessannsesassasnsasanse
Clay, red; some sand and gravel.
BouldersS..ciieeiieiiesicticnncascnionsens
Clay and sand, gray..cceceececenceasreeess
Clay, blue; some sand.
Boulders.....c.ccenienneecannas
Clay, blue; some sand........
Clay and boulders, blue ,
Clay, sandy blue,,.........
Basalt, shattered.,.......
Lava ash, brown and basalt.....

essssevassscenrssserarnne

sesrecens

BasSaAlt u,.iieieenrrrirresniarsitasetsastsisnsasrionstnsarnracassonsnsassnsassreses

545
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Table 17,—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

5/4-21P2

[J. G. Carr. Drilled by McLain, On cut terrace. Altitude 25 ft]

Shale, blue............. R R T D

5/4-26B1

[Adams and Forbes No. 8. Log from files of California Pacific Utilit'es Co. On cut
terrace. Altitude 20 ft]

NO record...cceeeecenencerencnnns 0 380
Sonoma volcanics:
Basalt, gray, slightly vesicular and amygdaloidal, finely
porphyritici..cccceceeienncenns Carssasasssansunsassnnnsncs sessennrescconsenen 380 380
Basalt, gray, fine-grained. . 5 385

Basalt, gray, some red................ . 5 390
Basalt, slightly oxidized, vesicular. 3 393
Basalt, gray, vesicular...c.ccceieeieectasnerecncencsnosnnsens 2 395
Basalt, red, vesicular; some gray vesicular basalt,, 10 405
Basalt, mixed red and gray, vesiculal.....c.cceaues ceeeee 15 420
Basalt, light gray, fine-grained.....ccccoeuvreverecensennenes 15 435
Fragments of vesicular basalt; some oxidized.. . 3 438
Basalt, gray, fine-grained............... . . 47 485
Basalt, slightly oxidized, vesicular. 7 492
Basalt, red, vesicular.....ccciveecieiruiirencaciireriiraceisraesscanecnnes 3 495
Basalt, reddish-brown, vesicular and amygdaloldal Some pyrite, 10 505
Basalt, dark gray, vesicular; slightly amygdaloidal.................. 10 515
Basalt, dark gray, fine-grained, fairly porphyritic 10 525
Basalt, mixed oxidized and unoxidized, vesicular and

amygdaloidal ..e..ccivireinrnienniereriannes RN 5 530
Basalt, slightly vesicular and amygdalmdal - 10 540
Basalt, dark gray, slightly vesicular and amygdaloidal . o 15 555

Finely porphyritic with glassy texture.........c..eccvccveevemn- o
Basalt, dark gray, some red which might be “cave”...... . 10 565

Basalt, dark gray, slightly porphyritic and amygdaloidal.. 5 570
Basalt, mixed gray and brown vedicular basalt......ccceeeeee 10 580
Basalt, mixed gray and reddish-brown, vesicular.. 5 585
Basalt, mixed gray and brown vesicular....ccceveeerrencees 5 590
Basalt, dark gray, slightly vesicular and amygdaloidal 5 595
Basalt, gray, slightly vesicular.....ceeevienereensene cessasisseres 2 597
Basaltic agglomerate vesicular ...... verrecnrens cerereans 3 600
Basalt, slightly oxidized, vesicular; some pyrite... 5 605
Basalt, gray, slightly amygdaloidal and vesicular..... 10 615
Basalt, fine-grained gray ..cc..ceeceevecennnrennees cerenes 5 620
Basalt, gray, vesicular; some pumice........... cererssrennes 5 625
Tuff, consists of fragments of red and gray basalt, pumice,

obsidian, and pyrite....... teerreenereresenes ceeereessesnreecnns 103 728
Basalt, red, sample contains cave" of tuff, vesicular.. . 7 735
Vesicular basalt, reddiSh-bDrown...c.ccceeevecerecsseescarecsesons coes 5 740
Vesicular basalt, mixed brown and gray 10 750
Basalt, gray, fine-grained, sample contains large percentage

Of “CAVE . iiriieritirreinctseenrerorncasssessensasecnsess verresresnnee [P 5 755
Basalt, gray, fine- gramed slightly glassy texture, slightly

porphyritic some “cave” of red vesicular basalt in sample.,. ... 5 760
Basalt, gray, fine-grained samples contains considerable“cave”... 5 765
Basalt, gray, fine-grained, slightly glassy, sample contains

MUCH “CaVE . tiriierinrtnrnirniiiereereniitiorsratesrencntessssssscsessens 5 770

Basalt, gray, fine-grained ........... teseerensenes ceesersensnacane vecrens e 29 799
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Thickness | Depth
(feet) (feet)
5/4-26B1—Continued
Sonoma volcanics:—Continued
Agglomerate mixture of red and black vesicular basalt

and a little PUMIICE.uiieiieeirreinecerrecneesionsienseenssssosesensssasssane 6 805
LV=:3001 4 153 -1 . 16 821
Basalt, gray, fine-grained....cccccoveciiienarencnnecnresnscnsnase . 9 830
Basalt, dark gray, slightly vesicular and amygdaloidal.. - 5 835
Basalt, vesicular and amygdaloidal, some oxidized basalt

iN SAMPLe..ceieiiiiiieiieiriiitrierecttestessiescrsessriorsessaasenassoasnne 15 850
Basalt, slightly oxidized .....ccoeevuruinrnerinieinnniniacannas 5 855
Agglomerate, basaltic, red and gray, vesicular, 5 860
AgBlOMETAte . iiiiiiiiiiiitarerasiecetteenessnssenceencascsasssssorassssnsscnnns 35 905
Agglomerate, slightly tuffaceous ...c.veeeerivreieearereesacnrencnsencnnane 5 910
Agglomerate.iccceeiieiieiiiiciaraseans . 43 953
Agglomerate, soft grayish brown....ccceceiicriccnseeieniniccniseceraes 12 965
Agglomerate, basaltic, chiefly black, some red vesicular

and amygdaloidal.ieeieeciieeciiiniiniiteasseinneecnacesstosesacsansasensaes 15 980
Agglomerate, basaltic, chiefly red vesicular basalt ......ceeveneene. 35 1,015
Agglomerate, basaltic, chiefly brownish-gray vesicular

and amygdaloidal basalt...cieeciieeeiiacarerrarannoraseriieneiirsscecneses 10 1,025
Agglomerate, basaltic, chiefly brownish-red vesicular

2= T RN 40 1,065
Basalt, gray porphyritic, slightly vesicular.........cccevvunnn 25 1,090
Tuffaceous agglomerate, chiefly basalt, some pumice.......cc.... 50 1,140
Agglomerate, basaltic, mixed oxidized and unoxidized basalt,

S0mMe PUMICE c.vvvecereenininrnranns 42 1,182
Agglomerate, basaltic red vesicular ..ceiivueeeniienneienrecniiiennnnes 5 1,187
Agglomerate, basaltic, mixed oxidized and unoxidized

LT -1 RPN 49 1,236

101 1,335
55 1,390
50 |1,440

5/4-26E1

[Adams and Forbes No. 7. Log from files of C & H Sugar Co. On older alluvial plain.

Altitude 8 ft. Casing cemented from 0 to 391 ft]

Older alluvium:

B0iliiiiiiieiacntieniiinetieceietenannenns crerenaes fevetabecrssanstatassiacersnrnas
L 2 =R ) T -
Gravel, hard mixed...cciiiiiiiiiiniiasiniseeineconrorerecsecssscsncerasasnes
Sandy yellow clay and gravel, Fresh water (5 pts) at 49 ft........
Clay, blue, and gravel cciiveicieieiienrerteecieceresessssessocccscacssescans
Sonoma voleanics:

Agglomerate, volcanic with blue-black clay. Piece of

1edwo0d at 250 ft..iiciieiiiiieiiiiiniieseneiiecietesciscescsrcsnncassessnes
Tuff, contains pumice, StickyliKe Clay c.c.ceverereecneereneenrocennecenns
Agglomerate, red to black, basaltic, red at 365 ft,

vesicular to nonvesicular, N0 PUMICE c.viieevreererererroncianccaccnns
Basalt, black, hard .....ccceevevneincnniivnscrcacnsnasacnas
Agglomerate, red, basaltic, vesicular; some black...
Basalt, gray, fine-grained, shows some oxidization..
Agglomerate, red to brown, vesiCular ,..iiciieveevieensiessiecensonsane
Basalt, gray, fine-grained, vesicular to nonvesicular...............
Agglomerate, gray, basaltic; pumice present
Tuff, coarse-grained, pumice, SOMe PYTrite ... ,...cccerennrureernnerens
Agglomerate, grayish green, vesicular; some pumice and

obsidian

D R L T P T PP PR P P PP P P T T

veessasecestastcrscrcansns

260
315

375
437
454
465
475 -
480
495
502

560
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)
5/4-26E1-~Continued
Sonoma volcanics:--Continued
Red vesicular agglomerate, some unoxidized basalt....eceeerruanens 10 570
Basalt, light gray, some red vesicular basalt near
bottom Of Srata..cccieveiicieiiieririneiiriristtiiirriniieiesienseianens 50 620
Agglomerate, basaltic, consists of red and gray vesicular
and nonvesicular basalt cuvveuiieersreeeiasencacererseariieiieinenioionees 10 630
Tuff, agglomerate, contains pumice, obsidian, red and gray
vesicular basalt, and nonvesicular gray basalt .c.c..ceeeeenrenansn. 8 638
Basalt, gray, fine-grained, finely porphyritic, finely vesicular
near bottom, slightly oxidized at bottom of strata, jointed
throUgNOUL.cee i sieiiitrirnssanarrsesitenciasssnseiacrtossaensnnesssensonnn 60 698
Tuff, agglomerate, vesicular and nonvesicular gray basalt,
and red vesicular basalt......cccceereiniiieiiniiierissssisasesessisnionas 15 713
Agglomerate, basaltic, consists chiefly of dark gray, very
vesicular basalt, some oxidized basalt ...vvvvereereeennereroscnnssnes 29 742
Basalt, light gray, slightly vesicular, very hard and jointed,
Strata still persists at 806 ft although much softer and
more vesicular than higher strata.....cccceveireieinienerecicininiones 64 806

5/4-26M1

[Adams and Forbes No. 6. Log from files of C & H Sugar Co., On y»unger alluvial
plain, Altitude 7.42 ft. Casing cemented from 0 to 307 ft]

Younger and older alluvium, undifferentiated:
S01Lueenianeiiertirieiriiriniiierert et et ses s ersaaaessatsrnnesenanrenes ooe
Clay, yellow, and gravel ..i..ccciviireerrransernsrnasnmeersesererennses
Clay, blue, and gravel ciiiieiviiiieeercsesrencessseecsrsssessseesssssensense
Sonoma volcanics:

Lava, black, Soft veSiCUlar..ccvvisrreesseassennes
Tuff, dark color, very little pumice......

Basalt, gray..iciieereiieiisniieieinniiintieiaitecstiannerstiosniassssranasons
Basalt, mixed gray, vesicular and red oxidized basalt,.............
Basalt, gray...ciiieeieecsiuieiieraieeisteiiorncssresanrneresaesnrensnses
Mixed tuff and basall....iceeceeeiinenrncreeneessosenencrssonsnreenses
Basalt, grayish-black......eceernnnien
Basalt, gray.ccccecieeean,
Basalt, reddish-brown vesicular oxidized.
Basalt, gray, glassy to vesicular..........
Tuff, sticky like clay, contains pumice.,.
Basalt, gray, glassy to vesicular,..........
Basalt, red oxidized, glassy t0 veSIiCUlAr cuccvvieuenrerreeressrenrannnns
Basalt, blue-black .veeeereriernnvaenenens
Basalt, blue-black, vesicular,
Tuff, sticky, contains pumice..,
Mixed tuff and glassy basalt........

srecersssseevrseseisssnttastonont o

Mixed tuff and basalt, very Nard....ccceveeereerusiesecasnrseesseroncens con

44
95

135
280
340
370
405
410
416
430
435
440
536
592
630
655
675
692
835
840

890
900
939
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Thickness
(feet)

Depth
(feet)

5/4-26M2

[Adams and Forbes., Log from C & H Sugar Co. On low alluvial plain, Altitude 3,27
ft, Casing cemented from 0 to 150 ft and 225 to 375 ft]

Younger alluvium:

SOileueieiiretrenirnisorternicasnesesestiorniortrecnccrssssesassrsassrssasastesans 3 3
Sandy clay, YelloW..uueeiiaisacersonsenresssracrosrsssesssisssessssscasssssssoes 27 30
Qlder alluvium:
Clay, blue,hard .. cececiieesecnresncscerseresnsescessersasercesesesssoncnssnnne 20 50
Sandy clay, DIUE vsessessrernrssssrersorersssresarrenrsssonnsseesarsssasnsssssene 43 93
Sonhoma volecanics:
Agglomerate, red, VeS1CULAT i ciiiiererrcsnreraresacrasercserncnstoarssasns 517 150
Basalt, blue-gray..ccoveeenenes 185 335
Agglomerate mixed red and basalt . 5 340
Basalt, graY..eeccccscrcessenscosssocecnss . 35 375
Basalt blue-gray..ccieeeeeeeas . 33 408
Agglomerate, red, ves!cular . 24 432
Basalt.ccieeiisiieniesssncacncrsasnes . 10 442
Agglomerate, red, vesicular,......... . 41 483
Basalt, brownish-black, vesicular,.. . 107 590
Basalt, light-gray..cceeeecrecasecasene . 15 805
Basalt, dark-gray...ccceeeeeseececenes 15 620
Basalt, mixed gray, vesicular and red vesicular azzlomerate.... 62 682
5/4-26N1
[Adams and Forbes. Log from files of C & H Sugar Co. On edge of older alluvial
plain. Altitude 8 ft, Casing cemented from 0 to 85 ft]
Older alluvium:
4 6
6 12
33 45
Clay, yelloW......eeuees 5 50
Sonoma volcanics:
Agglomerate, red, vesicular........eceu.s eeereceeteniaentenntasnrenesane 335 385
Basalt, blue, “platy to blocky;” some blue clay.... 65 450
5/4-27A1
[Adams and Forbes. Log from files of C & H Sugar Co. On edge of older allvvial
plain. Altitude 7.37 ft, Casing, 12 in from 0 to 71 ft, 10 in from 0 to 191 ft]
Older alluvium:
S0il and gravel.iceiesiieecesecroencncenens vernssesees 10 10
Gravel in yellow Clay c.cccceveriercecnversorrsecnrnsnsess cereservrsersonnse sun 2 12
Soft sandstone, yellow, changing to sandy yellow clay...c...cccees 18 30
Stiff clay, yellow with gravel....ccoveeereracescsennae 23 53
Sandy clay, blue with gravel... 6 59
..... . 28 87
..... 8 95
oo eee i 102
Sand, blue, With ClaY...iccseresreirsenesvoneerenernerarerniesssensransanses cas 28 130
Sonoma volcanics:
“Voleanic tuff”, .. ...ccccciiveenreecrnnrenneennns ererestantaneratennanetns nne 58 188
Very hard tuff or shale.....cceeevvevienenrennnennncnes [P veereen . 6 194
Blue gray clay with sand and Sharp gravel .c....cc.eveveeeeeennsecsess . 10 204
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Table 17,—Drillers’ logs of water wells in Napa Valley, Calif,—Contimed

Thickness [Depth
(feet) (feet)
5/4-27A1—Continued
Sonoma volcanigs:-—Continued

Dark clay...ccceeeesececiarecscnnnns tetecnesessssessessacaranassasases ereevertegen 38 242
Brown sandy clay . 10 252
Blue clay ........... - 3 255
Brown clay..eseseeneas . 68 323
Gravel and sand...... . 9 332
“Volcanic tuff”..cccvevieaenecens teesertesertatattsintrainsrecararanns 3 335

Gravel, blue;sand and clay w1th l1ght green lava, Water
seeping over top..... cerrreseerteatentensnnniee teeestecsesennensaens . 100 435
Clay, blue; and sand......cceceeenvencennne ST PPN . 7 442
Mud, brown; and sand. Flow of water 5 gpm... ) 33 475
Sand and gravel. Flow of water 12 gpm.......... . 17 492
“Volcanic tuff”....... tereeracereennan . 12 504
Brown ash and cinders cereerseenesasnen . 18 522
Porous dark cinders ... 10 532
Cinders, brick red. Flow of water 50 gpm 10 542
Tuff and volcanic cinders ....ccceviiviicnrisnnscennes 28 570
Hard lava....cceceieecnnicensececncicans 60 630
Tuff and lava rocK...cceeeenanes 142 772
Hard lava...cceeeieeeiieiceecinssontvaniecees 23 795

5/4-27H1

[Adams and Forbes. Log from files of C & H Sugar Co. On low allvvial plain, Altitude
8 ft. Casing cemented from 0 to 485 ft]

Older and younger alluvium, undifferentiated:
3131 U ecsssesusssasesssnsarsaasaann sevacmeecenssans Besssssneassnscesn 7 ki
Clay, blue 13 20
Clay, yellow; and gravel .....ceecieaceecencees seeeennees aamssasssssaussranans 35 55
Clay, yellow ceviiiiiiiirneinnicisnciocenocnsnnes tescassssessssesrsscesrssvestanse 9 64
Clay and gravel..i.cccesieecesscestncersosssessarosssssssssssssssace . 11 75
Muck, blue......... . 9 84
Mud and gravel.......eee . cerecensenssessensssssonnes 36 120
Clay, blue; and gravel.... 10 130
Clay, blue ...ccevveennennen 63 193
Clay, blue; and gravel 52 245
Clay, blue, black mud, and gravel 80 325
Lava, gravel, WaterWoT N, ereererreessssossosecsanee ceeseseresetesesanes 33 358
Sonoma volcanics:
Cinders, red....ccccerescrcescrsecserscrosescassssssrsnscnss cerresensescrsennane 4 362
Clay, blue, and gravel. . 25 387
Mud and gravel, blacK .ccvceceecrcescererarcessssenee 8 395
Clay, blue, and boulders; smooth lava boulders 17 412
Cinders, red and black...cccoeovrrenccrccennces 60 472
Lava, blue-black...... 33 505
Lava ash, red..... 4 509
Lava, blue, hard 14 523
Lava, black...... 16 539
Lava rocKk.iecieeeees 36 575
Lava, blue, soft..... 97 672
Hard lava.....eveneeennes 5 677
Soft lava..... . . i8 695
Hard lava...ccececescrscnscnssercenss 25 720
Lava, blue, soft and sticky.... 100 820
Loose lava, light blue,........ 10 830
Hard dark lava,,.,..... 12 842
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Thicknes's
(feet)

Depth
(feet)

5/4-27TH1—Continued

Sonoma volcanics: —Continued
Volcanic ash and lava particles, sticky like clay .ccesvmesecsoacesan
Hard black lava...ccveeeisicracraniniinicesieiranacannans
Lava rock and red cinders ......ceevevennss
Lava, Bray.cecieccececececessoseoreossonnnen
Tuff, gray .......
Lava, blue-gray........
Tuff and pumice, gray ..
Tuff, gray; hard 1ava .ivceceeeeeeeeeeneeeencnnnns
Tuff, gray or sandy €lay..cccveeeievieacesrerseieeecnsecnsnennnen

trecssecerrrssnes

960
980
990
1,005
1,015
1,070
1,085
1,110
1,226

5/4-27H2

[Adams and Forbes. Log from files of C & H Sugar Co. On edge of low alluvial plain,

Altitude 8 ft, Casing cemented from 0 to 465 ft]

Younger alluvium:
B01Luuieuiiiietiinenii ettt ctteetttsienatiertnrsiesernrassrererareannnss
Clay, yellow; and Bravel...iiiceeeessseraierecncegoesransssesarsscssncssascannse
Older(?) alluvium:
Clay, blue;and Bravel.ciicicieiieieirnieiesiecneriiacseceeeesssensennsnennes
Mud, black
Clay, DIUE tiuitiiieeiiiiniiuieniiniettniitscassncenrsnsstesssenssssansenneneeson
Clay, blue; and black MU ceveeeveeeerenseeeeerrsersnssssasossscnssasossnnses
Sonoma volcanics:
Clay, gravel blue; blue rock and boUldeTS ..eeveeeesvensressensancanenns

D R L T T R

B T T o N
Lava, very hard.
Lava, soft.......
Clay, blUe w.uveureiieiiiirieniiracncincienencenenes
Clay and 1ava TOCK.iciieierreneeneerarencaensens

Rock and brown clay ..
Clay and hard rock...,
Lava rocK..ceeaienees
Lava, hard......
Lava, black............
Lava, hard; bouldersS.....veeseereeencnnsonnes
Lava, hard ...cccecevecicciionnneacnennnns
Clay, blue...
Lava, hard..
Rock, soft.....
Cinders, red.....
Lava, hard..
Lava, hard..

@esccacacsscessiasrransanasssntas e

Gray sandstone .....
Lava, Soft cvecerrnann
Hard 1ava ciiiciceeceinneinnccorensconnnns
Clay, green, sticky and Sand......e.eeceerecnceseennss P
Boulders and Clay....ccievicrcerencrensecenessensrnsnses
Clay and sand .....c.eeecennennnee
Lava rock ,c.eeeeeneenrnanens
Clay and lava sand......
Lava, black

cesessseatearncrassostanes suo

Gescenvassscesaranes

DR L T

225
303
320
354

460
470
492
495
509
518
527
555
562
570
580
608
624
630
657
664
668
673
705
720
725
740
745
750
758
802
807
815
822
830
860
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness| Depth
(feet) (feet)
5/4-27K1
[Adams and Forbes. Log from files of C & H Sugar Co. On low allvvial plain, Altitude
8 ft. Well plugged in 1931]

Younger and older alluvium, undifferentiated:
Adobe, black.....icoiiiiiiiiiiiii e Ceererreeieas 6 6
Fine gravel in clay ..ccciiiiiiiiiiiiiiiiiiiiieiiieniniennns erreeeereeanes 7 13
Stiff clay, yellow.......... 11 24
Gravel with yellow clay ... 16 40
Stiff clay, yellow.. 3 43
Stiff clay, blue ...... 25 68
Sand, blue with clay...... 7 75
Gravel, blue, water-worn. Water rose to 12 ft below surface . 30 105
Gravel in clay ..................................................................... 5 110

Sonoma volcanics:

“Boulder” (hard 1ava(?).....c.coiiiiiiiiiiiieiiiieiaiiiie e e e aaeaniaas 7 117
Lava rock, porous ...... . 18 135
Lava rock, greenish color.................. .. 55 190
Clinker and gravel. Increase in water..... 14 204
Cinders, reddish-brown, slight flow of water.. 31 235
Ash or mud, dark brown 8 243
Lava rock, green.....cocovvuviinennnnns 24 267
Cinders. Increase in flow of water........... .. 6 273
Rock, very hard close-grained dark-colored......cococvieniinnnninnn.ns 3 276

5/4-27K2

[Adams and Forbes. Logs from files of C & H Sugar Co. On low alluvial plain. Altitude
8 ft. Well plugged in 1922]

Younger and older alluvium, undifferentiated:
Soil..oiieiiiinnns PP [T PP N ceeeenae ceeens 3 3
“Tule mud”......... 7 10
Clay or mud, blue..............u....... 32 42
Clay, sandy, yellow; gravel with clay . 9 51
Stiff clay, sandy, blue,....... 9 60
Gravel blue with clay .. . . . 17 77
Clay, sandy, blue......cccviiivniieniiiiinieniiansieenesenss ceveeaes 8 83
Sand, blue with clay....c..cooiiiiiiiiiinennns f ettt et ieenaenane 9 92
“Tule mud”....... 13 105
Stiff clay, sandy, blue.. . 9 114
Sand, blue with clay..... . . . 4 118
Stiff clay, blue ....c..ovvevnveninnnnnes .. . . 7 125
Sand, blue, and gravel with clay .......cecveveinvinenennns 10 135
Stiff clay, DIUE .uvuiiiviieirinnerinenirnentesenenriacnranancnens 13 148
Clay, sandy, blue with gravel streaks.,. 22 170
Stiff clay, blue with gravel streaks.... 60 230
Sonoma volcanics:(?)

“Volecanic tuff”, slight increase in water.......cccccvevviennnninss vevenn 29 259
Mud or clay, brownish with fine sand and gravel.... 21 280
Fine sand and gravel with clay..............cco.. 12 292
Struck a redwood log. Fine sand and clay......... enEcssnnssnnnsanassan 18 310
Gravel, blue water-worn with green lava rock. Increase in flow

Of Water....oiieieenriniiinenenan. [ Ceerrreeienerieenes e, 19 329
Gravel with more clay. 14 343
Mud or ash, brown..... . eevenn 12 355
Gravel, blue, water-worn,,,,... . e 3 358
Ash brown, with gravel.. 24 382
Gravel, blue, water-worn,, 11 393
Fine gray sand and clay........cccevvevnnenennnnn . 7 400
Clay, sandy, blue.....cciecvuereunrnnnennnn. 7 407
Conglomerate of burnt rock, “cinders 43 450
Rock, dark, close-grained............ Creerenensenene ererenene 6 456
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Thickness
(feet)

Depth
(feet)

5/4-27Q1

[G. H. McFarland. Log from files of C & H Sugar Co. On low alluvial plain. Altitude
7 ft. Casing from 0 to 548 ft, perforations unknownj

Younger alluvium:
LS O RPN PSPPI
Hard gravel, salty water..
Loose gravel, Salty Water civeeiieiecescessnareciasarssscocssssasssssacnasanne
Older alluvium:

Clay, DlUE tiereriariatiiinrinrcrsisenssasssssarescesssrnascrcnsons
Sand, blue, and Clay.iveieerreeatenresaccsnsencssesssssscanssnsssesconssronsonss

Knowville and Horsetown formations(?) undifferentiated:
Shale, BrOWN...vieeseetereecanresnaccacssacarsesnssnsessaasassorsssrescaassenssars
Shale, brown; and blue sand...ccseeresserenserssrsasescnssnsen
Shale, brown; blue clay, yellow clay, blue shale..
Clay, yellow; and gravel cc.cccivervesecssreesacsssenses
Clay, blue and yellow; “volcanic rock gravel”...cccceecereeasocesoencsd
Sand, blue, ClOSE ceieirieeassreerasrerssrnenssscarssessrsssosesnasasessasesnarens
Sand, blue, compact.
Undescribed.....comenneee

ssessavesractcsesrnsaasseascsracson

34
115

120
252

287
315
382
490
555
570
575
712

5/4-27R1

[G. H. McFarland. Log from files of C & H Sugar Co. On low alluvial plain.

3 ft. Casing cemented from 0 to 270 ft]

Altitude

Younger alluvium:
Mud, bIUE..cuiiirietresetensressersasisessressrsssssoesssnsssssssssssssasnssscsren
Graveliiuiieieesercarensns
Clay, blue; and gravel ciiiiieeiecerseesessesnecansascescsasssoossssonsessaces
Older alluvium:
Clay, green, imMperviols ....veeveceessrcseserssssecssesssesssessosessassansns

€3 -0 N
Clay, blue; and ravel ciieieicacieescassessetsasnsesssasssssasasasassansssnses
Dark-lava gravel.iiieicieecsesesseseecssensrasesesnsrsoscossssssssessnssnsonss
Sonoma volcanics:
Lava, blue-grayau.eieeissesersecsnsssscssenstocenssnnasssessssssssssssosnacess
Tuff, maroon, with lava .
Lava with maroon tuff.
Tuff, Maroon .....eeevs.
Tuff with lava..
TUSE, MATOON ¢iveererrarsnsssasnsrsessrcsssssenssecnsesaressnsssnsessssassssancs
Lava, dark, porous..,..
Lava, dark, with tuff,,, .
Lava, dark; some blue clay with sand,
Sand, dark colored with claY..ieeeeenseeses

®ssesscsasessnecsansrcscretonsesnsane

Lava, dark, fine-grained..ccceeesssieseensosnsseensnsncessesssessasscnsansens

42
40
25

42
82
107

125
128
168
171

175
178
180
267
270
275
317
322
357
368
485

5/4-27R2

[G. H. McFarland. From files of C & H Sugar Co. On low alluvial plain, Altitude 5 ft.

Reported by owner as plugged|

Younger alluvium:
“Tule mud”.........
Clay, blue,,.............
Clay, sandy, blue...........
LooSe gravel...iciciccrieersrestienreseracesasnirnsneosasssonnssnsosnsssassonnns

532671 0—60——13

4
25
45
73
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness |Depth
(feet) (feet)
5/4-27R2-—-Continued
Younger alluvium:—Continued
Boulders and gravel.................... reetrtereareneaans 21 94
Light gravel ............ 11 105
Clay and gravel...... 2 107
Older alluvium:
“Volcanic” clay, BreeN. . ciiviiieiieienineeinernionasincannnsnes [P 43 150
Rock, green...ciicevieiieiniinninennnennes 10 160
Sonoma volcanics:
Lava, red; TOCK.ciiuiireeimtutietuteeeecierosarsecssseessstossassnseresserssasas 90 250
Rock, red, harder....... 16 266
Rock, blue, hard....ccoviivviieiiiiiiiiiiennann.. cerrneenes frerassiieenieens s 3 269
ROCK, red, hard...ciccciiiievuiiniiennenennnrneresseresenensoncnns 3 272
Rock, red, softer.... 30 302
Lava, red........ 28 330
1.5 331.5

5/4-29F1

[E. Chase. Drilled by J. W, Evans & Sons. On cut terrace. Altitude 93 ft]

Huichica formation:

1S o3 PP UPPUR TN 3 3
Clay, yellow, 35 38
Clay, blue.... 17 57
Water.......... 1 58
Clay, blue..... veeernresns ctesesnsasessccessnsessoresssatsananie ceeiecernsneenney 26 84
Knoxville and Horsetown formations, undifferentiated:
Sandstone....... ceeeeanens 6 90
Shale...ccciiiiaiiiniieiiniiiuieseneneninenes terericienseiies tereresasietennes 16 106
5/4-29K1
[J. Patek. Drilled by J. W, Evans & Sons, Well destroyed. Altitude 80 ft]
Huichica formation:
103§ P TN 2 2
Clay, yellow ...... 23 25
Boulders and clay. 1 26
7 33
9 42
Clay, yelloWe..u.cciiiieecererenannenennnn teeectrerresrecannnaes tetcecserecane caen 63 105
5/4-29N2

[McEllerin. Drilled by C. McLain. Along shallow drainage chanrel. Altitude 69 ft]

Huichica formation:
Clay, BrOWN. civiiiiiititeneceereneeneiienssenseersscsossennne

Not enough water for domestic use,

310

5/4-29Q1

[H. Morkt, Drilled by J. W. Evans & Sons. On low hill. Altitude 77 ft. Well destroyed]}

Huichica formation:
Clay, yelloW, ... ciciiiueinerenrianereererescnsnnnnencnne reeieeeerreeees caaes
Clay, blue..... Serasecsiasaicsatsansssassssasseransssssrsasasessensasmssannas

Clay, yellow .........c..e Ceaesscsiecesenseesocorerinstenrncsessssrncncesanencreen s

170
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Thickness
(feet)

Depth
(feet)

5/4-29Q2

[H. Morkt. Drilled by J. W. Evans & Sons. At foot of low hill. Altitude 70 ft]

Huichica formation:

Soiliiiieiiiincncenens 8 8
Clay, yellow ...cccvuveernnense 37 45
Sand, yellow and water...... 25 70
Clay, blue ....cceevrurnniannns. 69 139
Gravel and water........ 4 143
Clay, yellow and bOUldeTS cuiuievereienintneanresaeenanerroreacasecacnssencns 6 149
5/4-30B2
[R. C. Potter. Drilled by C. McLain. On younger alluvial plain. Altitude 110 ft]
Recent alluvium:
Silt, black......... 42 42
Huichica formation:
Clay, FEIloW. . iiiieeririiererteessaerseensensensasasescossnssensonserensraseanses 154 196
Sonoma volcanics(?):
Rock, grayish-yelloW....ccecievereeiniiiniiesinrerssesanesunasocessrasssnosase 334 530
Neroly sandstone:
Sandstone, flow Of WAteI ... .ceriuerenresensnnsesesnasrrnsensenrenssanasnns 40 570
5/4-30P1
[L. Longhurst. Drilled by Q. J. Pearson, On low hill slope. Altitude 118 ft]
Huichica formation:
“BUrface” i it ceerereeneaes ebeavereeetrie e saeesesessisna sense 15 15
185 200
53 253
Clay and gravel; some water, 4’ 257
Clay, blue............. eererenn 90 347
5/4-30R1
[C. Stornetta, Drilled by O. J. Pearson, On younger alluvial plain, Altitude 70 ft,
Cased from 0 to 1,040 ft)
Alluvium and Huichica formation, undifferentiated;
Clay, yelloW. vitieruiaiieieetieeeiieinceiie et st re e e sese censsnsnnns 900 900
Neroly sandstone:
Shale, gray or sandstone, flow of brackiSh Water ..........ceeevveenes 500 1,400
5/4-35R4
[A. Kurts, Drilled by Lee O. Green. On younger alluvial plain. Altitude 39 ft]
Younger and older(?) alluvium, undifferentiated:
Topsoil........ 5 5
Gravel iN Clay. e, iueeiieeieinireeersioreerenerueresossansesnsnsnsrassnsnssosnes 25 30
Clay, yelloW i.viiviuinininiisneniereroressoncansonnannnns [T ceeeseees 38 68
San Pablo group, undifferentiated:
Shale, gray..,......... 149 217
Shale, black,,,.....cc.cunes 212 429
Gum, black, asphaltlike ............. e 10 439
ROCK crviieiiiciciicniicie e eaeree e . 14 453
Shale, gray............. eeees eeeeeeeretesir e ss et srnananas eerneriraneas 629 11,082

532671 0—60——14 .
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)
5/4-35R4—Continued
San Pablo group, undifferentiated:—Continued

ROCK.tuerraeneannnnnns 8 1,090
Shale, hard.... 15 1,105
Boulders..... 10 1,115
Shale, black .uviiieiiininrecncacreesessnanennnns 87 1,202
SR T B o E- 1<) 3 N 3 1,205
Shale, light ..cviiviiveiueeieniiiiioeiinnensesncerasasosceananss 3 1,208

5/5-26G1

[Stornetta’s Dairy. Drilled by O. J, Pearson. On hill slope. Altitude 285 ft. Cased
from 0 to 40 ft]

Sonoma volcanics:
“Surface”........... ereneens veveraanes eetreererseinaans eereresetsacnaneireins . 3 3
Rock, gray tuff.....cceueeeueenen. 42 45
Rock, blue tuff, water .....cc..cvvvenennenn 195 240
Basalt boulders, water........ 20 260
Rock, blue tuff.... 30 290
Lava rock, red.... . veene 10 300
Volcanic ash, white........ . . 55 355
Rock, blue tuff .c.ceuvieiiiiimiieieinennirisereisensonrnenoiesncannssnsans 55 410

6/3-19M1

[J. E. Wilson. Drilled by J. W, Evans & Sons. On hill slope., Altitude 540 ft]

Sonoma volcanics:
PUMICE ciuveirrinaniieneenrennnns et eteraraetentateattiseaasnas ceeraennan veeieenn 60 60
Volcanic rock, blacK..cui.eeiieerveriererreereersnsiecaseessensannances 100 160
Rock, soft red, source of water.......... treeseceretnannnas 30 190
6/4-4E1

[J. G. Regusci. Drilled by O. J. Pearson. On edge of alluvial fan, Altitude 110 ft]

Younger alluvium:
“BUrface” . iiiiieiiinniiierieeenns 5 5
Clay, yellow and boulders................ J PN 60 65

Sonoma volcanics:
MGranite,” Bray...ci.iciieiereiaroesionrossteciersessstonsucnsessnsensnsosanmens 50 115
Tuffeeeieeiniinrnnnnn, 40 155
“Granite,” gray... 55 210
Tuff....... 2117 427
Volcanic ash 23 450
Tuff....... . 5 455
Volcanic..ccereiunnee.s . 5 460
Volcanic rock, gray..ce.eeeenneess 3 463
Volecanic rock, black.............. 12 475
Volcanic rock, gray.... 3 478
“Shale rock,” black.. 122 600
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

6/4-5A1

[Parker Ranch, Drilled by Bean Spray Co. On younger alluvial plain.

Altitude 107 ft]

Younger and older alluvium, undifferentiated:
S0iliueiiiiiriercenetniniiitsierienssinarecscorsosasssnceces 4 4
"Hardpan" and clay....... reveeceesenresanes 14 18
Boulders, gravel, sand; and some clay. 41 59
Clay.usuiereonresssossassisssosssnnsssassessnannans 22 81
Gravel, boulders; and clay. 8 89
Boulders and clay......cccuue 10 99
Hard,sand and gravel.... 6 125
Cemented conglomerate, . 33 138

Franciscan group(?):

Rock..... eretacerisesestarertesareasientsattrsntttasestsststsassnasrsnansrenrens 181 319
6/4-5B1

{Parker Ranch. Drilled by Bean Spray Co. At edge of younger alluvial plain, Well

destroyed]

Younger and older alluvium:
Soil.. 10 10
Clay.iieceeieiensacosiansnnss terencrearaanes teecevevesaee vecranssarseonnre 3 13
“Hardpan” and clay.. ... commenmen ceerersencean 41 54
Franciscan group:
RocKk eivivivenerecannnns tesressrenasssesenes tretessasssentseansassssatsastesanvesnns 4 58
6/4-5B2

[Parker Ranch. Drilled by Bean Spray Co. On edge of younger alluvi
destroyed]

al plain. Well

Younger alluvium:
12 12
6 18
Francxscan group:
Rock....cceevennee teentereaniateanes vesenes sesesersesnarseniese sesssrnsesenser 10.4 28.4
6/4-5J1

[J. G. Regusci. Drilled by Bean Spray Co, On younger alluvial plain,

Well destroyed)

Younger and older alluvium, undifferentiated:
Soilicieiieiirinenaeas
Gravel and clay......ccceevneeereecenvennans
Clay, gravel; and boulders ....
Gravel, hard...........
Clay and boulders..

Clay... ves ceensierenrencssnas
Clay and boulders ...
Gravel.....coeeeeee

Clay and boulders.........cveveurenen
Clay and gravel.......coeeeuene
Boulders
Clay, sandy.,
Clay, soft...
Clay, tough...
Gravel, good....

- N

WO NO NBRNDUGE-IN NN
—
[
(=]

182
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif~—Continued

Thickness | Depth
(feet) (feet)

6/4-5J1-—Continued
Younger and older alluvium, undifferentiated; —Continued
L0 4 186
Gravel, good..... eeee 6 192
Clay and gravel......viviiiiiiiiiiiiiiiiiieiiiiineierncreriniecesesrasoses 19 211
Franciscan group(?)
ROCK thttiiiitiiiiiiiieii ittt it tisereraeetteatsenrnssrastanssnorertansonsos 81 292

6/4-5Q1

[F. Zwissig. Drilled by Bean Spray Co. On younger alluvial plain. Altitude 65 ft]

Younger and older alluvium, undifferantiated:
£ 1o E YN 12 12
Clay, yellow .......... 19 31
Clay, sandy, yellow, 18 49
Clay, sandy, blue.................. etrenrneeenees 5 54
Clay, blue, tough.......ccoueueenn. RN . 16 70
Sand, blue; and clay .. . 3 3
Clay, yellow, tough ..c..coiveriiiiinicinininricceniananns cevereennies 4 77
Sand, gravel, and boulders, and clay mixtures .......c.ccccuuus 30 107
Sand, gravel, and boulders ........ccc.oeeuveennnnns . 5 112
Sandy clay and gravels ......ccc.vciiiiiininiiiiiicecieeiriiniiieinconenes 33 145
Sand and gravel.....c.cceviriciiiinscnrreciscesesecrasacsnraseeresssrarnene 6 151
Gravel, boulders, and sand ceee 3 154
Sandy clay and gravel........cicciiiaiieiriiienieciincecennnes [ 12 166

Franciscan group(?):
RocK iiiiiiiiiiiiiineiiiiicneicinanens verees verrenes vereens tererseacanes 1 167

6/4-6P1

[P. R. Allen. Drilled by D. McLean. On younger alluvial plain. Altitude 75 ft]

Younger and older alluvium, undifferentiated:

TopSOil.ccicviiieiiieinienininnanas [ vevseereanse 15 15
Sand..... .ot 2 17
Gravel......... cees 14 31
Clay, yellow.. . 6 37
Gravel....... . 9 46

Sand.......... - 8 54
Clay, blue.... 8 62
Clay, sandy.. 10 72

Gravel, fine,. ceseesetneatinniiesonnes 6 8

Clay, blue..,. 15 93
Gravel, fine,. 17 110
Clay, brown ......ce..... cererecns cesasvennenesnaen 10 120

6/4-6R1

[F. Zwissig. Drilled by Bean Spray Co. On younger alluvial plain. Altitude 100 ft.
Well plugged from 65 to 241,7 ft]

Younger alluvium:

Adobe Soiliiiiiieiirennieannnnanes [T . 18 18
Clay, yelloW ..uiueicereincneieinnenrencncessosnsencens . 14 32
Sand and clay..... . 4 36

Sand and gravel. .
Clay, yellow......... Cereeerentceritttatetsrtssanrenessennaes 2 45
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif—Continved

Thickness | Depth
(feet) (feet)

6/4-6R1—Continued

Older(?) alluvium;:
SaN0 FOCK..it ittt it i et e eteeae et teee s sesonraseenann
Yellow clay. U ceeesisnanenns oo
Rock....ceuauen
Clay, blue.......
Sand and gravel
Sand, cemented; gravel and clay mixture with. soft streaks..
Sand, cemented; and boulders .........oevvereieenrienernrnnrenns
Clay, sandy ..eccveveeeenen.
“Hardpan” and boulders......cevveereeenrencnrerencenannns eeerecateieiarans 44 233

Sonoma volcanics:
RocKk .iicviinenn. 9 242

- N
LW WO W

)

w

6/4-6R2

[F. Zwissig. Drilled by O. J. Pearson. On younger alluvial plain, Altitude 100 ft.
Casing perforated from 16 to 220 ft]

Younger and older alluvium, undifferentiated:
H UL ACE" teieeriiieineiereriacerasarorancnenosnreressnennes 15 15
Clay, yellow ..
Gravel,.........
Clay, blue...........
Clay, blue and gravel...
Clay, yellow and gravel
Gravel.iioivereeieneesnannn,
Clay, yellow and gravel .....cevevvevvennen.
Gravel..iiciveieiiniiannincannen,
Clay, yellow and gravel,
Clay, blu€..c.veuvruennnnnnnn 12 148
Clay, blue and gravel,..... . . 8 156
Clay, yellow and gravel.....cccevieieiieciecnciereceiencannnennes taeeneenns . 9 165
Clay, yellow and boulders....... [ 40 205
Gravel and boulders .u.viuveererreniennsennns 5 210
Boulders......coceevennensnns 6 216

Sonoma volcanics:
Rock, solid white, very hard ....ceeceeeveneiineieiineiasenieencrennees 4 220

12 50
15 65

25 105

4 109
cecees 23 126
teneee 5 131
5 136

6/4-15Q1

[A. R. Johnston. Drilled by J. W, Evans & Sons. On older alluvial plain, Altitude 87 ft]

Older alluvium:
S0Llitii ittt ettt rn e setn st arte s sataantasneranns 2 2
Clay and boulders 46 48
Clay euu..one 27 75
Rock, water, 9 84
ClaY e iiiieniiieiiieeretotintettietetionenenseesesesnnsasearenrassensasnosansansns 21 105
Clay and gravel. i iiciieeeeeneieninrerersereessescosesescnsnns T42 147
Gravel, dry...... 15 162

Huichica formation(?):

e eretistatereettiieseteaerretetenetetaristntnsnnsninsetnans 23 185

Gravel, some, and tuff; some water 25 210
Tuff, blue..oieereerreeraernnnns 35 245
Tuff, gray; some water.... 19 264
Tuff, brown,.._..... 9 273
Lava and gravel, water......c.veuu... 22 295
TULE, BTAY tueeiiureieiieiierecreaerasonsensessnosassscesssasnseensssnsnsasasessn 8 303
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

6/4-15Q3

[G. Jepson. Drilled by J. W, Evans & Sons. On older alluvial plain. Altitude 65 ft]

Older alluvium and Huichica(?) formation, undifferentiated:
Lo} § DO
Clay, and boulders,...
Gravel, SOMEe Waleli.iciierieerueeerereroroscnsreossassssecnsssnssasnsonsssones 3 30

Clay, and boUldersS...c.civeieiuricrsensarsecaeanrscnnaens 24 54
Gravel, some water., 3 57
75 132

Clay and boulders,
Gravel, water ......
Boulders and clay....
Gravel, some water.......
Boulders and clay...... 129 309
Gravel, Water cuiiiieseeiniirniecrorsnsesaronssecosnsssesssnssscssannsessssosas 18 327

6/4-17A1

[Richard Ohlandt. Drilled by O. J, Pearson, On younger alluvial plain. Altitude 67 ft]

Younger and older alluvium, undifferentiated:

UL ACE " eiuiiitieninaretiitiencterenierioecnronsestocssensasrrrresasasnssnsneres 10 10
Clay, yellow, and gravel ...iccciiveeiirienisiereiiiiiiasseccnconeisssuconnes 60 70
Boulders and gravel.....cceiieviersieecrsosserscososencanes 50 120
Clay, yelloW.....cviurerererenecnnannen 60 180

20 200
25 225
10 235
15 250

Gravel.....ceivieiniennenenans
Clay, yellow .............. vee
Boulders and gravel................

6/4-18A3

{J. M. Rodgers Dairy. Drilled by R. Mayes. On younger alluvial plain. Altitude 82 ft}

Formations undifferentiated:
L O S OO
Clay......
Gravel and sand ....ccceveennnens
Clay.iiceeenransen
Gravel,
Clay.icieeeieerrcnarenenssosenns

vesesases

Gravel and boulders, loose... 16 98
Clay.cuirrerereteirsseseseeanncnssassccaresanns 42 140
Gravel and boulders, fairly loose.............. 18 158

cevrene 14 172
cosssre 32 204
Clay and boulders...... 36 240
Gravel.,ioceieiinniesennnene 8 248
Clay and boulders, tight........... 40 288
Gravel, fairly 100S€ civeieiiirirecereracenensencencassasenssosonnacaacnsssenes 16 304

Clay.uiiieniiissserecsescennncense
Boulders and gravel.

eseerenesssas

ROCK. 11 ieiueitireniernssesstenenstcetencasessseacencssasansnasassessncasensessnsnne 16
Clay, sticky and tight....
ROCK .oveiitrnnieneninrsennes
Mud, blue...cesrnecerenranes cerrrerrnaerrenn | 5 340
Gravel and boulders.., vererenne 14 354
Clay and boulders.,
Rock .. iiireuennans
Gravel,.
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif—Continuec

Thickness Depth

(feet) (feet)
6/4-18A3—Continued
Formations undifferentiated:—Continued
Rank.... 6 414
Gravel....coceeeencrnnecennnnes 8 422
Rock ... 12 434
Clay ........ 8 442
ROCK 1vvuvevnrecrennneene 16 458
Gravel and boulders....cccveeeeececenrrnnsscssanes 21 479
Clay and boulders,.. 41 520
5 525
20 545
. 20 565
Boulders and clay..... 40 605
Gravel and clay......... 15 620
ROCK .evererraceensnnns 10 630
Clay.cevueernnen Cerecsrsaesensesasenetannsran 20 650
Boulders and clay. 44 694
Rock ...coceuue eernrennessieriennras 8 702
Clay and boulders....... ceereeerirnenane 28 730
ROCK cevcanrnran. ceerssesnnens - 730
6/4-19B1
[Oak Knoll Ranch. Drilled by R. Mayes. Near edge of younger alluvial plain. Altitude
125 ft]
Younger and older(?) alluvium, undifferentiated:
Clay and bOUlderS..uiceiecurseeierioneraerieresesssiaronasarsosssesesrsressnaes 80 80
Sonoma volcanics:
Volcanic flow with pyrite mineralization,.,...... reeeseorsrsssersnsesens . 45 125
6/4-21Q1
[J. Gonnders, AHitude 66 ft. Well destroyed]
Recent alluvium:
Soilicvieriierenens [ cererere 3 3
Clay.ceerreseranesns 27 30
Water Gravel...iicceceiieiereerecierencssscansesssnseesisnsiossscessesssnnnans o 19 49
Older alluvium:
Clay.iciiieeicrnncann,s ereenseeeeterstetirretnrsiersioraisaians seseessvassee connane - 15 64
Gravel, dry 11 75
Clay.iiiireriereceranenes 14 89
Gravel... crerieresreneereseseaeanes 5 94
Clay.cereerruereeesiuinasrnssecasnecsonnessnenns 16 110
6/4-22B2

[Guy Hartman. Drilled by J. W, Evans & Sons. On older alluvial plain. Altitud: 60 ft,
Casing perforated from 20 to 75 ft. Open hole from 74 to 117 ft]

Older alluvium:
Boulders and clay......cciveecncncnnennnens teersessatenteentensees
Gravel, watern,..... .
Clay and boulders,...
Gravel, water .., -
Boulders and clay.icceicesessececencnncenraoensesenonas vessasense

sessssesssecssrrersessesnsss

50
3
57
3
4

50

110
113
117
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif. —Continued

Thickness |Depth
(feet) (feet)

6/4-22B3

[R. Johnston. Drilled by J. W, Evans & Sons. On older alluvial plain. Altitude 86 ft]

Older alluvium:
So0il and boulders....c.cceeeeneeerecene eteeteeseattestenretnsentnsransaosasnnane 3 3
“Hardpan” and boulders..... 51 54
Water, small amount,...... . 1 55
Clay and DOULAETS,.cuueerereeereerserrrrnrossroercrosnssosssssossosessronsne vor 47 102
Boulders and WaterI'iiiciicecrisssecessscssoncarassosessnsasons 4 106
Clay and boulders ......... vevesenaseneasens ceeeresereretssne 131 237

8/4-23F1

[G. Brown. Drilled by J. W. Evans & Sons. On dry creek bank. Altitude 75 ft]

Huichica formation:
S0ilicuieieiniannionesarecennns PN crreresenes 3 3
Boulders,........... 15 18
Rock, gray..c..ceeeeeeeee 72 20
Rock, broken; and Water ........e...eess 6 96
Rock, brown .. 64 160
Rock, gray ....c....... 42 202
Rock, broken, water . 10 212
Rock, gray....... cerearnees Cetrerreenerseesttasntnisaesrteenastanaeanneen 8 220

6/4-23J1

[V. Maxwell, Drilled by J. W. Evans & Sons. On bluff above younger alluvial plain.
Altitude 77 ft]

Huichica formation:
SOiluuueereerannes 4 4
Clay, yellow tetnensesceinanas . 30 34
Clay, bIUE ceevevuueeernerenenes . . 65 99
Clay, tough.... 24 123
Rock..cvveeernane eeRdsannaas 3 126
Boulders, cemented..... 21 147
Tuff, brown ..vevveeeness venee 141 288
Boulders and tuff........... cessresncaseanes reeseessasesnsentssatnsens 45 333

Sonoma volcanics:
Rock...... (TSP ceease Meeeessteanciernseesinerstsnsarertnens veesaseene creersoee 104 437
“Diorite” 77 514
“Cement”..vieveaiiesnasencans cesaceasens . 31 545
Conglomerate rock.............. 47 592
Lava, water, 75 gpm or more, 5 597
Lava, cemented... 57 654
Lava, hard....... .- 21 675
Lava...... Crhietsaeasiatcanes vereeassenans 25 700

6/4-25B1

[Ben McKinzey. Drilled by J, W. Evans & Sons. On hillside, Altitude 160 ft]

Sonoma volcanics:
PUMICE . uiiiieieeeiiaierrotnriaronacenennacenns ceverasainene veareesnsassnsenae ne 18 18
Tuff, blue,......... . . e 45 63
“Tule MUd,” DIUE ..eiiiiriirrrinrcnreesssscsnsensconssssoronssacssnsensrosssns oo 30 93
Rock, hard..... 12 105
Lava, gray; some water . 18 123
Lava, black broken; water......ccccesevecenee 6 129
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness
(feet)

Depth
(feet)

6/4-25B2

[R. K. Northrope. Drilled by O. J. Pearson. On hillside. Altitude 120 ft]

Sonoma volcanics:

UL ACE ™ sttt iiriensrnresncessssnonsesssassasensonnsassassssssnrensssssnsnesssason

PUMICE, Bray..iieeciieectsiranercsessiasssiestasscsvessorosstatssosssasasssases

Pumice, gray and boulders........ccceavererveconssnnsnsinernnces
Lava rock and boulders .i..iieeceiieericenccncenssnsoncinsinsiiecnrenronnns

100
185

6/4-25D1

[Vichy Springs. On top of small hill, Altitude 95 ft. Well cased from 0 to 60 ft]

Huichica formation:
Sandstone, yellow, SOft ...cciiieiuiieinieiiiieinioniecnssernrecusecnseecnss
Gravelly sand, blue.....
Clay, greenish.....
Volcanic matter; water

Gravel and sand; Water..i.iieieeiiieiiennieiscinonrsesinccarsensorsnerencanas

32
55

140
255
305

6/4-26F1

[D. Daniels. Drilled by J. W, Evans & Sons. On top of low hill, Altitude 62 ff, Casing
perforated from 43 to 131 ft, uncased from 131 to 204 ft]

Older alluvium:

Lo 3

Clay and bOUIderS..cc.veuiiererireriennccansiassnserarsscssrosssssissscnssonnns
Clay, blue........... teseennacrans
Rocks, broken; water...........

Clay, BIUE c.ucvriieirnetecreererrernrereacetsrsecnssrsssecssssssassannssronse o
Huichica formation:

Lava, IMUA.ucieiierereniniesectiosnsnersiossrssseassrsresessessorsssrasssssrens

Lava, water.....cc.cevuvnene

Mud, volcaniC ..iivienienan.

Lava, Water .. .iiiiiieieiiirireeierenciiensesscnastososssssnssssntsessorcsntossons

12

42
45

101
131

167
171
198
204

6/4-26H1

[Hedgeside Distillery. Drilled by J. W, Evans & Sons. On low hill. Altitude 85 ft]

Huichica formation:

[T S,
“Hardpan”......
Gravel, water.
Muck, yellow and boulders; water.,
Boulders, cemented.....ccevvvunnreness

Rock, broken, and “cement;” water......cvecuvinarnnnes
Sandy gravel and “cement;” water,

M
Tule muck”,.......

Gravel, sand, and rocK; Waler. i ieeeiieeeeiiieeeeieenseesoneeesessencsenns
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif,—Continued

Thickness |Depth
(feet) (feet)
6/4-26H1—Continued
Sonoma volcanics:

Broken basalt; water.....c.ccieiieriiennnnens ceereenniae ceereeeens revesesaiens 37 418
Lava, red.iicc.ieccees tereecetescsessnanae PO ceeene cereseasiacons 14 432
“Cement”, red, broken. water ..... tessssseseassessenen tercrceceenansnns 45 477
Gravel, cemented ...........s.. . . 477
Gravel, cemented.. cerseessansesenennrinn 39 516
Lava, hard, stratified; water..., 24 540
Basalt, hard........ ereeses veeens e e 55 595
Lava, cemented...... Ceereststsieesserssresines - 7 602
Lava, broken, Water.....ccicieeiieienrerresserarsassinsenssconnrsssscsnsess 41 643

6/4-26L1

[V. A. Bradley. Drilled by J. W. Evans & Sons. On low hill top. Altitude 53 ft]

Older alluvium and Huichica formation, undifferentiated:
Previously drilled........ cerenes ceneen teesenesennnne teetsescuriensissntenrnnn 174 174
Clay, blue c..ovcivivneeenirances tesssevennsesanenorareassens seaseeacocesnseoces . 2 176
Sonoma volcanics(?):
RockK, hard ...iicevieceiiniicnerioniessasearensoarcesses . 12 188
Rock, broken; water.. 6 194
Clay, gray..coeeceeeen 31 225
Rock, broken; water., . 5 230
Clay, gray..ccueeeses cevenares cesiearsnnsiasnnanes PPPIN tesssceasssnsonnanas 19 249

6/4-26L2

[R. R. Mohr., Drilled by J. W, Evans & Sons. In small valley. Altitude 50 ft]

Older alluvium:

3 3
17 20
Clay and gravel some water.. 1 21
Clay and boulders.............. 15 36
Clay, blue....... cereretesastancessrrnrnssansses cescaneecnns cesrencacnsrensas 9 45

Huichica formation(?):
Tuff and gravel, water,.......c.c..u.e reesseeesstrssssestinetasasasesere 135 180

6/4-26N1

[H. J.Vollmer, Drilled by J. W, Evans & Sons. On younger alluvial plain. Altitude 32 ft]

Younger and older alluvium, undifferentiated:
Soil.iieeierenses sevacesssttennarsnnseareronrseties sesrecnsenteanes cetvesnsioseraense 12 12
Clay covviiiienennionseanss 14 26
Clay, gravel, water 13 39
ClaY ceiriisinierinensessnonasenssoesnsoscrsesssoncesssnsnnsons 22 61
Clay, gravel, Water ci.iiciveerareceacscsaonnanessnsase creene 2 63
Boulders and clay ..ovveeeeiaennnes . 33 96
Boulders, sand, gravel, water........ teererenreeresians ceeenee veserene 6 102
Clay and gravel; SOMe Water....ccieereeerarenenenescnennnnes OO 21 123
Clay, blue; some water ......... . 21 144
Boulders and clay......... ceevees reeenes cresaes cerereeens 6 150
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Thickness

(feet)

Depth
(feet)

6/4-27C2

[John Platt. Drilled by J. W, Evans & Sons. On edge of older alluvial plain, Altitude 40 ft]

Older alluvium:
Soiliiciiiuiinnnis 5
Clay, yellow ...... 15
Clay, blue.......... 7
Gravel...ccoierercensninisnecrnoannans 6
Clay, yellow ........... vereane 60
Gravel.....cceeuenes 5
12
5
oo 17
Gravel, gray, cemented.......... 3
Clay, yellow......... cveererene 10
Gravel, cemented........ 50
Clay, yellow....ccecueeerenen. . 15
Clay, yellow; and FOCK.....cvisierreresersrssresnesanssensenssesenssassassenes on 30

8/4-27M1

[W. A, Bird, Drilled by J. W, Evans & Sons. On older alluvial plain, Altitude 55 ft)

Older alluvium:
S0iliiisieeicncicieernnnennne Saeaeas cerveernacas vesscsavasiranasiacernsnen 3
Clay, yellow ... 21
Gravel, water,, 2
Clay, yellow .... 64
Gravel, water.. 10
Clay, yellow.... 8

8/4-27N1

[C. M. Elilis. Drilled by J, W. Evans & Sons. On older alluvial plain.  Altitude 50 ft.

Casing perforated from 39 to 141 ft)

Older alluvium:

Undescribed......coeeeeienenernnnnenennnnn, e 41
Gravel, sand, water.. 13
Clay ........ 4
Gravel, water.............. 11
Gravel, boulders, water 22
Gravel, water 8

3

13

26

41
54
58
69
91

102
115
141

6/4-28F1

[F. E. Scott, Drilled by J. W, Evans & Sons. On older alluvial plain, Altitude 88 ft]

Older alluvium:

S0ilieceenraennnen 3
Clay, yelloW ...cceuveerenes 12
Gravel...ccoieeeinnnns eettrtrneiareterarrtastetiitranntetesasesaresarsnsacnre cus 2
Clay, yellow ... ..iceeeenemennecsannes creaeeanas 8
Gravel, water.. 10
Clay, yelloWi.eucesrsnnnes 15
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.——Continued

Thickness | Depth
(feet) (feet)

6/4-28F 1—Continued

Older alluvium:-—Continued
Gravel, water... 5 55
Clay, yellow........ . 35 90
Gravel, water........
Clay, yelloW.......eues tererreneeieenrieraneetreeaeraresiranresrarosaanesnasnnas 4 99

crnee

6/4-28K2

[A. E, Stumley, Drilled by J. W. Evans & Sons. On older alluvial plain. Altitude 62 ft.
Casing perforated from 21 to 150 ft}

Older alluvium:
S0iliiivieiirernasersercncerasenes [ [ Sonnsas [N 2 2
Clay, yellow ..... . 33 35
Gravel and water, . . O 1 36
Clay, yellow ...... . 18 55
Gravel, water... 2 57
Clay, yellow.,.... 25 82
Gravel, water . ceeserecscacne 5 87
Clay, sandy.,.. 6 93
Clay, blue.......... 34 127
Gravel, water... 18 145
Clay, water......... 10 155

6/4-28Q1

[W. H. Luhman. Drilled by J. W. Evans & Sons, On older alluvial plain, Altitude 57 ft}

Older alluvium:

Undescribed .,..c.ovviineennene 30 30
Boulders and clay 10 40
Gravel, water..cceeiennene 3 43
[0 7 50
Gravel, water . 2 52
Clay, yellow.......... . . . . 17 69

12 81
Clay, SOmMEe WallT .uciiviiireeneircacneenencnns veercacennen veereeren 138 219

6/4-30C1

[D. P, Bales, Drilled by J, W. Evans & Sons. On older alluvial plain. Altitude 152 ft}

Older alluvium:
Soil and clay..cecivierceintisasenaracesncnsncenes ceesronceriiane eeeverscencnranase 20 20
Gravel, Wateri.ciiiiiiiecirsatisseisssniesssasesesssessoncannse 8 28
(038 3 7 35
Clay, gravel, Water,...ccvvereeernernnronen 15 50
ClaY.icveeereenacoranns cocsssvarasesresr 40 920
Gravel, water... 5 95
Clay, boulders.... essaaansssuasENRREEEny aannenRavans 10 105
Boulders, gravel.,......... 9 114
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continred

Thickness Depth
(feet) (feet)

6/4-32J1

[A. McKenzie, Drilled by O. J. Pearson. On younger alluvial plain, Altitude 97 ft.
Casing perforated 12 to 42 ft, uncased from 42 ft]

Younger and older alluvium, undifferentiated:
“Surface”........ P P PN cereessianancans 10 10
Clay, yellow, sand and gravel. 160 170
Clay, yelloWeeiiiieerertennsoannene 275 445
Clay, yellow, sand and gravel, . 17 462
Clay, YEIlOW ciiuiueiauiieriueensieririnnninececniacassseracenes tessensenasen 13 475

6/4-32N1

[F. Thomas. Drilled by J. W, Evans & Sons. On small hill, Altitude 149 ft]

Knoxville and Horsetown formations, undifferentiated:
Soil and clay..ccerecrrennsens eerererreaseriearersaaanns terareeeseeesrerenes . 30 30
Shale, blue....... PPN [T .. 135 165
“Clay, yellow and boulders” . 81 246
“Gravel, some water”,......... .. 1 2417
“Clay, yellow, and some boulder 151 398
“Clay, Sandy” ccveeesseiiserresssensenss . 104 502
“Sand, gravel, SOMe Water” ... ciiverrerenirsencsersosscscansrocssscssoess 17 519

6/4-33L2

[A. McKenzie. Drilled by J. W. Evans & Sons.On younger alluvial plain. Altitude 75 ft]

Younger and older alluvium, undifferentiated:

6 6

. 15 21

Sand, boulders, water...... ettt teeserusatsee e saeresatases cenee e 19 40
Boulders and €lay.i.ccicveenncernennes N [T 16 56
Clay..... ceeessaereenas 9 65
Boulders and Clay...coiecverenrererorarsnsecensones cereinene teveseerseanes cee e 75 140
Clay.ieiens SBasasun s nenesstaurk s AT At ne s R R A sy sk anssanans “veax 15 155
Boulders and clay. 15 170
Clay......... SameEhnsaansseastevasasserasanaran teteeierietennisserssans cesusassnas ve 28 198
Gravel, sand, Water ...ccceeveurennans errrceereesanees eeeseernsienen cevees s 4 202

6/4-33M1

[W. Gugliemetti. Drilled by N. F, Keyt. On younger alluvial plain. Altitude 85 ft]

Younger and older alluvium, undifferentiated:

TopsSOil..iciernienicncanens eteenseettiate e ererasiaeeatsasetastentesnsiensien 2 2
Clay, yellow ......... Seerensesssnnsnisernossensonses . 13 15
Clay and boulders, yellow .. . . . 7 22
Clay and gravel, yellow ....ceeuiiecroncinnnnnses . 40 62
Clay, yellow 48 110
Gravel,......... 23 133
Clay and gravel, yellow. 34 167

Clay, yellow........ raceven U cececcnneene veoene 9 176
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)
6/4-34D2
[A. Gasser. Drilled by O. J. Pearson, On bank of slough. Altitude 40 ft]
Older alluvium;

“SUrface” . iieieiiiiiireneniiennnieneens ceresisesiene crecrseereretarasntranonane . 10 10
Clay, yellow ........ . 35 45
Gravel ..... reversesane 20 65
Clay and gravel..... . . 20 85
Clay, yelloW..civiiieiiiniiianrinnncansnennees . e 20 105
Rock and clay, mixed.. 5 110
Clay, yellow ..cvcceiernngens ee 15 125
Boulders and clay... e 5 130
Clay, yellow .....cecaee e 20 150
Clay and gravel...... . 5 155
Clay, yellow..... . 35 190
Gravel.....c.covenveennenian . . 3 193
Clay, yelloW ..cecceiinriennnns ceees 12 205
Gravel and clay. . 30 235
Clay, yellow ......... ceeeeetenniaan 8 243
Gravel and clay......... 4 247
Clay, yellow ..... . . 8 255
Gravel and clay ...eeevevennnnnn 10 265
Clay, yellow ....... cererese veeareniees 20 285
Gravel........... 2 287
Clay, yellow....... 3 290
Gravel............. 2 292
Clay, yellow........... 23 315
Boulders and gravel.....cc.cieiveuieceininiiireieeraeensneesseneniorecensonses 2 317
Clay, yellow,. eeeheiecteereriesarararentesttscsrerasatnsenanrann . 26 343
Gravel..... cevees . 4 347
Gravel and clay. 18 365
Clay, yellow......... cererenrcnsitaeesrtnisnne ceeerrensriaenes crertreasisneannes 15 380

6/4-35G2

[ T. E. Longworth. Drilled by O. J. Pearson, On older alluvial plain, Altitude 37 ft]

Older alluvium:
“Surface” . .i.iveeeeniniiieereenens sreeserseessecneanes 4 4
Clay and boulders...... . 8 12
Clay and boulders, yellow .....cec.c.u... 13 25
Clay and boulders, blue ...cccevuveveneenens 10 35
Clay, yellow ..c.oeuveninrenicnnnanans . 50 85
Gravel and boulders, water...... ceveereiines Crerrecerenereattresincnnianas . 12 97
Clay, yellow ...vccvvvvninnnns cerraanes teereesseresetsrnscrannns veeerannenns ceenees 43 140
Clay and gravel, yellow . . 50 190
Clay, blue .. ccicvereeiereranennnonanes ceresssaessesen seessssssessaes ereacsceasnens 34 224

Sonoma volcanics:
Volcanic ash, blue, water......... Ceeesssssasessasasesasesesssanane cesensnssen 26 250
Clay, blue............. ceerereresirtettiiesettesntesseastcrnasetritccrnnsnes 8 258
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Table 17.—Drillers’ logs of water wells in Napa Vslley, Calif——Continued

Thickness
(feet)

Depth
(feet)

8/4-35G3

[L. W. Johnson, Drilled by O. J. Pearson. On older alluvial plain. Altitude 38 ft.

Casing to 170 ft]

Older alluvium:
UL ACE ™ i vreriinrieecisureterentaststicrisntsrisaiesisassassnssnsasasaesins 10 10
Clay, yellow; gravel, no water.,, . 20 30
Hard boulders......cceeeeeuieearosens . 9 39
Clay, yellow and boulders... . 41 80
Boulders, some water ........ . 5 85
Boulders and clay.....c.eoeenernnres 20 105
Clay, yellow ..cccecnveecnrensenes 15 120
Sand and broken rock....... 18 138
Clay, yelloW ..ccuiuineennes cessessassusensasacisratessenasenesnsaosans 9 147
Clay, yellow;and Sand...cccceeevsvescncsencrcnrcares [ seeese 13 160
Clay, blue; sand and gravel.... 60 220
Clay, yellow, sand and gravel .....c.cceuvevnnee casassaseacass fevere 18 238

Sonoma volcanics:
Volcanic ash, blue ............ teeseeennrreesennstaseesnasans ceereeaees veevienn 12 250
Lava rock, black......cceeeererrennnnns erreenrrrereerrerntrterereerneernens 10 260

6/4-35G4

[Cliff Lowe. Drilled by O. J. Pearson. On older alluvial plain. Altitude 27 ft]

Older alluvium:

“BUrface” . iiiiiirerirnsiceeinennnn,
Clay, yellow;and gravel

Clay, blue, and boulders ....

Clay, yellow, sand and gravel....

Clay, yellow...... terressirreeisiiesatretrenasins

Clay, blue and boulders..........c.......

Clay, blU€ ..civrviirnisienscenracanenroensiarecsanans
Sonoma volcanics:

6/4-35L2

{L. C. Wilkins. Drilled by O. J, Pearson. On younger alluvial plain. Altitude 25 ft]

Younger alluvium:
UL ACE " cinivereerieeraseeeiiasreciiseicrcsseniriioriraseneronssnserssssnss P
BOULAETS e v iniaisnrensiatestriatasisessseesessesestraencrasesnssrassesssocnranas

Older alluvium:

Clay, YELIOW ceviviraieencneercniioitentnironinrsstecsssnasensioansesssssnns
Boulders.,.....
Clay, yellow....
Boulders.......eus

Clay and some gravel, yellow .,

Clay and some gravel, blue....c.ccouiriraseesecinserinconcerescscsesaocsens
Sonoma volcanics:

Volcanic ash, black..ceeeveeereecierennaienenns

Hard lava or SOft basalt cuiiieiescececsrceresnsseeescssaconasensacnsens cereen
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.-——Continued

Thickness | Depth
(feet) (feet)

6/4-35P2

[D. E. Barber, Drilled by J. W. Evans & Sons. On younger alluvial plain. Altitude 22
ft. Cased from 0 to 104 ft, casing perforated from 21 to 100 ft]

Younger and older alluvium, undifferentiated:
Soil.eeecaes [ sesserscsnstesassessiernrenessn cecerserasasrsastarasaans 5 5
Sandy 10aM....eeiviereencnnes terensesarsetenciens teverreseratsrtetrsesennesen 21 26
Gravel and water. 22 48
Lava mud, white....c.ccciiiiieiintcrnneraciascnnas cesnses - seasesenrecacs 28 6
Gravel and Water...ciivesiesetcarecnrireonssissesnssssccsascarsssssasessesasonas 1 77
Cemented gravel and lava... 7 84
Gravel and Water...icveesereeriresrnionrenssssenasees ceererestesassasesariane . 1 85

Sonoma volcanies(?):

Lava, gray......... Seedersertreatstettis ataaacattassatbotetitoasnasiaradasnsesiee 12 97
cecstensesecsstssasssasse cosver tesiesattersesseracssacases 3 100
cteteeacsnttesnnttitaseetatsacticacsinens eensse cssaseness cecssstcncnne 5 105

6/4-35Q1

[G. Hewitt, Drilled by J. W. Evans & Sons. On hill slope, Al‘itude 140 ft}

Sonoma volcanics:
Tuff and roCK...eireeereesnsersucernanesns 60 60
Rock, broken.,,.. 21 81
Undescribed.., . 5 86
Rock, red ...cciiiivniinnicnnnne 31 117
Tuff and boulders, yellow.. 18 135
Lava, water..i..cceeienennees I 142
Rock and tuff, white 20 162
Lava, water........ 11 173
RocKk.cvuraans 12 185
Lava, Water. i cieieiieereresesarsessseacesssesscsssarsssssssssrssassasssansess se 7 192

6/4-35R1

[J. L. Healey. Drilled by O. J. Pearson., On hillside. Altitude 230 f*, Cased from 0 to
237 ft uncased from 0 to 382 ft]

Sonoma volcanics:

“Surface boulders”.....c..eeeevnnnnee eeresctsesassasntestnsneserasassnsennnnn an 15 15
Volcanic rock, hard, red....cc.eeeeveressonnnes 155 170
Boulders......c.cceuee . . 20 190
Lava rock, Fed.iiiiireeisnrecesetecsorisnressssssssesssescsnsossnceseensane s 50 240
Lava rock, gray... 25 265
Tuff, gray..... covene 15 280
Basalt ceeeeiiessneenccnreens 30 310
Basaltic conglomerate....... 25 335
Basalt...cceeuee. veeersarsennns s 25 360
TUff, DATA Gray.iieiiiecieresseseesssccansrereserancnsesasesassssssosssensrasensss 22 382

6/4-36C1

[Raahauge Dairy. Drilled by N, Miller. On younger alluvial plair. Altitude 55 ft]

Formations undifferentiated:
Undescribed.......cceuneee.. [ . 140 140
Rock, blue...... . . 5 145
Clay, blue ..c.ccvvviennacnrennss cecens csennsrecnasconnoncsresssentraasnavansrannans 17 162
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Thickness | Depth
(feet) (feet)
6/4-36C1—Continued

Formations undifferentiated: —Continued
Gravel and rock, Water..iiieeeseecensnreecoreseocenancrcanns 69 231
Clay, blue... 9 240
Sandstone.....ccivveernrenens 47 387
Gravel and water, good flow, 9 396
Rock, blue...... 4 400
Sand and gravel 5 405
Clay........ veraees vevnenes ceeerenns eveneenae cevanee ceeeeeens 42 447

6/4-36J1
[R. Green, Drilled by McFarren, On hill top, Altitude 130 ft]
Formations undifferentiated:

Boulders and conglomerate.,. rereeeeeaseieane 60 60
“Tule MUd”.ccveeereseernransenn 265 325
GTAVEL iiuiieiserroincesressssrocrsosesionconsescnsancssane 3 328
Shale, blue, with gravel......... ceereas cerereeeeas cevens 104 432

6/4-36L1

[E. McClendon, Drilled by J. W, Evans & Sons. On creek flood plain, Altituce 60 ft.

Cased from 0 to 20 ft]

Younger alluvium:
Soil....... tettetenateisetinasaratocncrotcnsrassisacnsasaronenss [ vesaven .
Boulders and Sand ...c.eeenecennes
Sonoma volcanics:

Tuff and boulders; SOME Walerl. . iieeeieiseiannrnecneressoceessossaasosasns .
Rock, hard....ccccevveenene crenenee .
Lava, broken; some water.....ccceeeevnens sereecsrannrerenenns secsences

90
113
15

115
228
243

6/5-1C3

[Sarah Moore. Drilled by J. W, Evans & Sons, On older alluvial plain. Altitude 115 ft.
Casing perforated from 50 to 110 ft uncased from 110 to 125 ft]

Older alluvium:

Soil..iiuieenes ceens cevesereceas vreceersenes tresesiecesssneiiresnrrasrasonnsane conree
Clay, boulders, yellow

Water.......oueeees creene .

Clay, yellow ..ivevvrenennnnns [ETTTRTRes convee ssvesecarsessoeses creesrenoes cesnee
“Blue”..iiieerrerenens terteestersettttnisesraniasttcinasasanes [
Water.......

Clay, yellow .cceeenvenennnes vessesae teresieentenaniaee cevescenses seereres seveenn I

532671 0—60——15
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Table 17.—Drillers’ logs of water wells in Napa Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

7/4-30L1

[A. Fagiani. Drilled by J. W. Evans & Sons. On younger alluvial plair. Altitude 112 ft,
Uncased from 131 to 171 ft}

Younger alluvium:
S0il and DOULAETS . cieuiurenietirermrentinceerssnessstasesssscncassnresssessnnsss 21 21
1 22
18 40

“Cement” and boulders......ccieveieriviereinrenereniaciesiienccenracoeinacsans
Sonoma volcanics:
TUlE, BraYieeeieeiseessiosisocasaresarsessssncrsssssrssesorescscisssorarcssecsosesns 20 60
80 140
28 168
3 171

Tuff, green .............
Tuff, gray and WaterI .iiiieceieieriacieenieinierenccassescitonscnensessossonsns

7/4-31E1

[A. Fagiani. Drilled by Lee O. Green. On younger alluvial plain, Altitude 90 ft]

Younger and older alluvium, undifferentiated:

BT N 7

33 40

. 44 109
Clay and boulders ............... rascsanasansasasasannranns . 31 140
Clay.iciieiieenreanssares . 102 242
Gravel, SMAall ciiieiiierinrecetristieirerscissarcsasentntcsnsessaesessaorsanson 30 272

7/5-14G1

[H. Hopman. Drilled by O. J. Pearson. On younger alluvial plain. Al‘itude 139 ft,
Casing perforated from 25 to 265 ft]

Older and younger alluvium, undifferentiated:
BT E o =T 5 5
Clay, YelloW viueeeuiearararneencannss 15 20
Clay and some boulders, yellow .. 30 50
Gravel, free . iiiuiiiiiieniiieeieneruinreitsinietrsicnrisessssnssssacenasassnses 15 65
Clay, sand, and gravel, yellOW ... ccccurecrcusseensescssenenseoasacescnsasns 162 227
Gravel, [Fee. . ccruiiiieiirerrarircenrentisinseiseinsseesnnseensessasseretonnaoms 5 232
Sonoma volcanics:
VOlCanic FoCK..iiverieieimsierieereseteseseeronsinsesacssasassssscssasssnsasonnss 23 255
Volcanic €lay, red..cicicieieiicieciserianarareaessscesiosrsrsossassrasasracases 10 265

7/5-15A1

[R. E. Keig. Drilled by J. W. Evans & Sons. On younger alluvial plain. Altitude 143 ft,
Casing perforated from 32 to 355 ft]

Older and younger alluvium, undifferentiated:
S0ilueueeeiireererannrasarastsncrstncesesesnsnsssensorrsnssansesastsssasasnsnsnonnss 4 4
Clay, Sandy .iieceerierecnseoressassecsrasaas
Clay, boulders; some water at 15 ft. 26 32
Boulders and clay; SOMe Water ,iceiieeeeerrecerrecssesnssorsossonsasnsnnes 8 40
Clay and bouldersS...icvviiieceiiereieiniassriensesccsssasencssresssssssasenans 55 95
Boulders; some water,
Boulders and clay,......

250 355
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Table 17,—Drillers’ logs of water wells in Napa Valley, Calif.~—Contirued

Thickness | Depth
(feet) (feet)

7/5-16L1

[L. Tonnella, Drilled by J. W. Evans & Sons. On younger alluvial plain. Altitude 171 ft]

Younger and older alluvium, undifferentiated:

4 4
16 20
317 57
13 70
. 1 71
Clay and boulders.....ccieeiieiaierrorienriesssersctsenssccesonresenconsesssse . 49 120
Gravel and Water...iccveieeereenecnrerscnssecsrsecnns seseasersssssesnnen 1 121
Clay and boulders.........ceveeeimnnees 97 218
Gravel and water ......c..ceveuus anasasas teresesessiesienatsetatacsnnsaanrinaenns 3 221

Blue “cement” and gravel ........cececeeeneenerccecconnconnes -

7/5-16N1

[J. Ponti. Drilled by J, W. Evans & Sons, On younger alluvial plain, Altitude 173 ft.

Casing perforated from 30-45, 140-155, 200-252 ft]

Younger and older alluvium:
o PPN 6 6
Clay..coeeiesanennes 29 35
Clay and gravel, water. 5 40
Clay and boulders,......... 100 140
Clay and gravel, water... 10 150
Clay cccrcenvssccnnnsacsensonnces 63 213
Clay and gravel, blue, water 5 218
Clay, blue ....ceveernneensecanes veeees 7 225
Clay and gravel, blue, water,.... teceessensssenas [T terensisasen 27 252
7/5-17J1

{Beaulieu Vineyard. Drilled by J, W. Evans & Sons. On hillside. Altitude 200 ft.

Casing perforated from 55 to 130 ft]

Sonoma volcanics:
S01litucuiinrncrersnrsisscasseracsosssanssrsresnsensecs resesecesietessanssssirerns 4 4
Clay, yellow; and broken rock..... ressessraerisasianane 51 55
Rock, broken, water....... 15 70
Basalt.iceeiiierenserennnnen 16 86
Basalt, broken; water... 44 130
Sandstone........ 60 190
Basalt...cooieinvennns 60 250
Sandstone, hard...... 90 340
Basalt....... cesene 90 430
Sandstone........ceaveue. . 40 470
Shale and broken rock. . 10 480
Sandstone.......ceereenenan 54 534
Sand, gravel and water . 3 537
SandStONe..iciiiiierereinitsstiostasirsescnstorersanteseeinsinssssnserrossrannes 27 564
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T able 17.—Drillers’ logs of water wells in Napa Valley, Calif-—Continued

Thickness | Depth
(feet) (feet)

7/5W-23L1

[P. Lewis, Drilled by N. F. Keyt., On younger alluvial plain., Altitude 120 ft]

Younger and older alluvium, undifferentiated:
10 ¥ D PSRN veree . . 20 20
Clay, yellow c.cvuceerecnnraraonans
Clay, yellow; sand and gravel.

Clay, sandy, yellow;and gravel,. . 13 50
Sand and gravel, blue............ . 9 59
Clay, sandy, yellow.......... 18 ki
Clay, sandy, blue and gravel, . 6 83
Gravel...ccvereerececnesiennes 6 89
Clay, blue...c.ccccrveernannanee cever . 11 100
Clay, yellow and gravel .c.cccceeevecenss . 27 127
Clay, yellow ....... tessassireatatecstessstrenttsrrnatetseann . 5 132
Clay, blue...... vesuseene 2 134
Clay, yellow and gravel... . 16 150

7/5-27D1

[Stalling. Drilled by J. W, Evans & Sons. On younger alluvial plain. Altitude 170 ft]

Younger and older alluvium, undifferentiated:
3 3
27 30
10 40
Clay.veieeeeens Seaeneae Seetusatretseneesaetnstttosersresetsortranestsannserrarsttonss 60 100
Clay, gravel seams; some water 90 190
Clay, yellOW .iieviernrnrercnsessesassscnssrsasassscannes sesssssessnessassnenescae 70 260

Sonoma volcanics:

Mud, white; SOMEe Water...ciiiiiercesssstcaneerssesiasssessesessasassesssnns 3 263
Clay, white ..ceeviereeennas .. 22 285
Clay, brownish-gray.. . 10 295
Clay, white ........... 26 321
Clay, brown....ceeceeesneens 14 335
Rock, red soft; some water.... 10 345
Rock, red, hard....cceeuveunees seees 15 360
SANASLONE .ievrieioresteriesasercasoscisasensesoscasersasnssesessasossessenssnses 50 410

7/5-36N1

[B. H, Skilling. Drilled by J, W, Evans & Sons. On edge of older all“vial plain,
Altitude 141 ft]

Older alluvium:
Soil........ AEesnaamsusARsERseTesERRRRNS s AR RS SRR s AR ataRSeARES S SE RS SNE RaTIRS 3 3
Clay, brown 9 12
Clay, hard.... o 8 20
Gravel, water. secnses .. 6 26
Clay, hardeiceeceenseeercrencsssoserraressassesnsesessssssssseseossssssasasssasse 8 34
Sonoma volcanics:
Clay, Whit€..iieieeersersasesonsesessasescssrssssassssessnsssossssessssasssessssne 14 48
Tuff, brown, and gravel ., 49 97
Gravel, water ....ceceennee . 6 103
TUEE crerueeiereresescieetensisnnesesesscosesssessscsssnsancsersacersesssernsssnsnsens 1 104
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Table 17.—Drillers’ logs of water wells in Napa Valley, CaIii.-—Continqad

Thickness |Depth
(feet) (feet)

8/6-14R1

[Schletti, Drilled by A. H. Word. At edge of younger alluvial plain, Altitude 360 ft]

Younger alluvium:

Soileieiereiennas cerreacecnses ceteecssssassasnian veesseasescanceniasan cesersereinnes . 15 15
Gravel and boulders...... . 10 25
Sonoma volcanics:

Tuff, yeHOW. . uveuuereniernrennnenenirnnnnnasenns crrenres ceerreenranaenee 48 73
Tuff, gray.... 24 97

Rock, boulders, sand.....ccccocevvennn. cees 10 107
Rock, boulders, sand, clay, yellow.,.. vees 16 123
Gravel and sand, fine .,...... creeeenaes reevecereareransecanennansnan cererreneas 9 132

8/6-23M1

[F. Delfino, Drilled by J. W, Evans & Sons. Near edge of younger alluvial plain.
Altitude 285 ft]

Younger and older alluvium, undifferentiated:

Soil and boulders.....cceeeeereeecnennens eeeerersassecesarsacasasnntese ceeesnn - 4 4

“Hardpan” and boulders......... 51 55

Gravel, water....... verenesnes ceeensen 2 57

Clay and boulders... e ceesescacesernsnaeniene . 40 97

Gravel, Wateli..cieiiveriensescererersnsesecnsecasossonsaseessssssssnssnssansnse . 3 100

Clay and boulders, blue .....c.ceveeses 29 129
9/7-26C1

[C. Tubbs Estate, Drilled by O, J, Pearson. Well destroyed]

“SUTFACE” . viierearncereassanees tetrrerssernsesnsoreassnscrssanneens 5 5
Clay, yellow and boulders.,......c.ceeun..... ereeenersarntanseenensanans 55 60
Sonoma volcanics:

25 85

865 150
Lava rock, gray 30 180
Basalt.. 40 220
Tuff cuveriniiirenncnnncnns 55 275
“Shale,” hard, brown, 35 310
Tuff ..... . 30 340
Basalt.... 25 365
Lava ash. ceene 20 385
[ 13 S [ [ 65 450

9/7-26G1

[C. Tubbs Estate. Drilled by O, J. Pearson. On hillside. Altitude 425 ft]

Slope wash:
“Surface”....... 5 5
10 15
15 30
10 40
15 55
Tuff . eeeiireeneenens 250 305
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T able 19.—Water levels in Sonoma Valley, Calif.

229

Date

Water
level

Date

Water
level

Date

Water
level

5/5-17C1

[L. McNeil, Route 2, Box 117E, About 1.2 miles southeast of Sonoma City Hall, 0,14
mile west of Vineburg Road, 100 ft north of MacArthur Street, 40 ft southeas" of
stucco dwelling, 2 ft south of concrete block pumphouse, Domestic well, diameter
6 in,, reported depth 70 ft, Measuring point, top of casing west side, 0.6 ft ahove
land-surface datum which is 85 ft above sea level]

Jan. 18, 1950 13.04 | July 7, 1950 24,78 | Apr. 2, 1951 18.31

Feb. 3 12,38 | Aug. 10 22,22 { May 25 24,12

Mar. 3 8.59 | Sept, 8 25,78 | Oct, 9 25.20

30 8.03 | Oct, 9 23,92 | Nov. 6 21,82

May 3 14.60 | Nov. 8 2512} Dec, 7 14,55

June 6 28,78 | Dec. 28 19,78 | Mar. 27, 1952 10,66
5/5-18R1

[C. W, Stevenson, Route 2, Box 400, About 1.5 miles southeast of Sonoma City Hall, 0,22
mile south of Napa Road along 5th Street East, 400 ft east of 5th Street East, 60 ft
north of northeast corner of shed, 48 ft northeast of pumphouse for well 5/5-18R2,

18 ft east of dirt access road, on concrete slab, Unused well, diameter 8 in., depth
133.5 ft. Measuring point, top of casing north side, 0.5 ft above land-surface datum

which is 43 ft above sea level,

1951 are selected noon readings from recorder charts}

Measurements from May 17, 1950 through Nov, 14,

Mar, 29,

Apr,

May

June

July

Aug.

Sept.

6

1950

2,58
2,91
4,14
4,81
5.00
5.30
5.80
5.90
8.17
6.52
6.66
6.99
7.19
7.51
7.70
7.88
8.06
8,17
8.22
8.32
8.41
8.43
8.48
8,59
8.59
8.62
6.68
8.77
8.86
8.91
8.96
9.01
9.05
9.09

Oct,

Nov.

Dec.

Jan,

Feb.

Apr,

20,
25
31
5
10
15
20
25

1950

N UL W T =3

Pty

3.19

Apr,

June

July

Sept.

Nov.

Dec.
Mar,

10,
15
20
25
30
5
10
15
20
25
31
10
15
20
25
30
5
10
15
18
14
19

1951

1952

3,25
3.38
3.45
3,51
3,57
3.40
3,76
4.13
4.61
4.80
5,26
5.85
6.08
6.31

2,36
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Table 19.—Water levels in Sonoma Valley, Calif.—Continued

Date

Water
level

Date

Water
level

Date

Water
level

5/5-18R2

{C. W, Stevenson, In pumphouse 48 {t southwest of 5/5-18R1, Domestic well, pit 6 ft by
8 ft, depth 25.0 ft. Measuring point, edge of U,S.G.S. copper washer on cross 4-in by
6-in support over top of pit, 1 ft above land-surface datum which is 43 ft above sea

level]
Mar. 29, 1950 3.5[ Aug, 18, 1950 20,64 | Nov. 24, 1950 9.42
Apr, 6 4.10 25 22,66 | Dec, 8 2,65
May 3 5.06] Sept, 1 22.71 15 2.36
31 12,78 8 20,48 22 3.46
June 6 7.59 15 20,45 28 3.58
13 7.70 22 20,08 | Jan. 5, 1951 3,25
21 8.16 29 20.55 19 2,74
28 8.80f Oct. 8 20,42 26 3,19
30 12,34 16 20,34 | Feb. 15 3.42
July 7 9.33 20 20,30 21 3.25
14 10,06 27 19,64 | Mar. 9 3.09
21 13,51 Nov, 3 19.55 | Nov, 6 20,89
28 20,71 10 19.98 | Dec. 7 6,15
Aug, 4 20,11 17 8.70 § Mar. 27, 1952 3.59
11 23.7OJ
5/5-21A1

[L. Miglioretti, About 2,9 miles southeast of Sonoma City Hall, 0,42 mile east of Hyde
Road along Napa Road, 470 ft S, 18° W, of third power pole east of large single gum
tree on north side of road, 450 ft southwest of centerline of Napa Road. Unused well,
diameter 12 in., reported depth 786 ft. Measuring point, top of cas‘ng northwest
side, 0.5 ft above land-surface datum which is 90 ft above sea level]

Mar, 28, 1950 10,14/ Sept. 8, 1950 10.56 § Apr. 2, 1951 9.61

May 3 10,12 Oct. 9 10,83 | May 25 9.87

June 28 10,47 Nov. 8 11,06 Oct. 9 11.43

July 7 10,40} Dec. 28 9.97 | Dec. 7 10,66

Aug. 10 10,73] Feb., 2 9.60 | Mar, 27, 1952 9.25
5/5-28N1

[Mike Mulas. About 3,7 miles southeast of Sonoma City Hall, 0.35 mile east of railroad
along State Highway 12 and 37, 385 ft south of road, in open field, o» concrete slab,
Irrigation well, diameter 12 in,, reported depth 130 ft.
casing east side, 0.4 ft above land-surface datum which is 11 ft above sea level]

Measuring point, top of

Jan,
Feb,
Mar,

May
June

18, 1950
3

3
30
3
6

11,41
9.7
8,22
7.83
8.4

21,2

Aug.
Sept.
Oct,

Nov,
Dec.

Apr.,

10, 1950

20.61
21.26
22,21
23.95
12,39

6.68

Nov.
Dec.
Mar,
Nov.

6, 1951
1
27, 1952
21

22,48
19.27

6.97
22.10
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Date

Water
level

Date

Water
level

Date

Water
level

5/6-14B1

[B, F, Keechler. About 2.1 miles southwest of Sonoma City Hall, 0,75 mile no~th of
Napa Road along Arnold Drive, 430 ft west of Arnold Drive, 300 ft south of zccess
road to ranch, in open pasture, Irrigation well, diameter 14 in., reported depth
116 ft, Measuring point, top of casing north side, 0.6 ft above land-surface datum
which is 112 ft above sea level]

Jan, 18, 1950 44,40 June 6, 1950 43,99 Nov. 6, 1951 49,53
Feb. 3 40,92 | Sept, 8 171,48 Dec, 7 46.90
Mar, 3 36,30 | Nov, 8 48,28 | Mar, 27, 1952 30.92
30 34,52 | Dec. 28 39,77] Nov, 21 55,00
May 3 34,43} Apr. 2, 1951 31,46
1Pumped recently.
5/6-14G1

[C. Bottarini, About 2.1 miles southwest of Sonoma, 0,42 mile north of Napa Road along
Arnold Drive, 0.33 mile south of well 5/6-14B1, 100 ft west of Arnold Drivs, 100 ft
north of paved road south of ranch, 30 ft north of dwelling, 2 ft east of tank tower,
under lift pump, Domestic well, diameter 6 in,, depth 47 ft. Measuring point, hole in
pump base south side, 1.0 ft above land-surface datum which is 92 ft above sea level}

Jan, 18, 1950
Feb, 3
Mar, 3
30
May 3
June 6

31.10
27.92
23.82
22,16
22.63
28,39

July
Aug,
Sept,
Oct,
Nov,
Dec.

7, 1950
10

8

9

8

28

29.48
33,91
35,83
36.20
37.47
26,97

Apr, 2, 1951
May 25
Nov, 6
Dec. 7
Mar, 27,
Nov, 21

1952

19.46
24,37
35.87
30,51
18.80
40,98
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Table 20,—Chemical analyses of water in Sonoma Valley, Calif,

Samples collected by the Geological Survey were analyzed by the Geological Survey’s
California, laboratory. Samples collected by the Sonoma County farm advisor were
These are indicated by the symbol “UC.” Samples collected and anzlyses made by
other than the Geological Survey are given as reported and hence tt =y have not been

Sum of determined constituents is the arithmetic total in parts per million of all con
addition. For sodium and potassium, where no figure is given for potassium, the
computed as sodium plus any error of analysis.

' Constituents, in
-}
© £
Ew 9
E] K
° 2 =
S . g8 a
iy 23 io 3
Well w g - B 8
22 3 3 R 2o g
= 8w 9 T e E e |~ <A
3B _ o 3 9 S o oo
<9 s s 3 ) Sy +231d e
3s S o & g ] 32 i@l s e
o8 © Bl a 9= w2 S k|5
28 = o d @ &8 55l g |=]8
54 B 8 * e 2 el18lsgls
CEa a © o 2 ool 5 = o §
_ 9] <] (=] A e | a @ | 5
4/5- 3C1 uc BSSﬂ 261 (1) 1— 9-51] 3,190]8.1 [icvveecnec)ernnnn [N PN
3c2 UC 856 110 (1) 1— 9-51{ 3,000{ 8.1 L.veeeeeec]enennfennnnd e
14D1 (3) (4) 540 Qh 7-26—49 957| 7.4 ] 636 78 |0.15/0.19
14D2 (3) (4) | 1.620 Qh? 9- 751 880[7.0| 604 | 52 [0 3.0
14L1 (3) (4) 650 Qh? 7-26—49| 1,223|7.4| 763 | 68 | .57] .30
5/5- 9M2 S 2717 257 | Qoal, Qh? | 9-15-51 630| 7.6 | 387 36 |ieeeedonned
1BEL (4) 393 | Qoal, Qh? |eceerereeees]| 1,730) 7.4 Lueereene]onnne | 3.8 | 125
19L1 S 2716 150 Qoal 9-21-51 208| 7.8 | 226 72 |, eoved
20C1 S 2791 125 Qoal 9-19-51 395/ 7.6 233 16
28C1 UC 8719 210 | Qoal? Qh 8—27-51] 1,100} 8.3 3610 [vereee]orersaorennd
28N1 S 2715 130 Qoal 9—-20--51 455} 7.6 | 318 91
31A1 S 4178 408 Qge? 4~ 8-52 854} 8.3 L.cceeenss] 29 [oaen
S 4388)..ciiciii senrcensinneess] 6—-10=-52 95T veeen oronoacsefosnncefrenee
31A2 S 4387 100 | Qyal, Qoal?] 6—10=52] 5,380|..ccc fheerreeese]ocrscefoneen
31A3 S 2718 56 Qyal 9-20--51] 5,010/ 7.2 |2,800 74 laoee
S 4386[e.ecuciind] connnrininnnes 6—10—-52] 4,530)...c.feeecrnccnrferccve]onse
5/6- 2A2 (2) (4) 350 Tsv vesesenes .| 845 76 |0.93].....4
2A5 (2) (4) 80| Tsv vevereveesenforenseeacfiossachencennnee]eeened] Tr| Tr.
13K1 S 2792 150 | Qyal, Qoal?| 9-20-51 366/ 7.3 | 218 16 Jeeceoefornsed
6/6-10M1 UC 8490 165 | Qyal, Qoal?| 8-23-50 2500 6.2 | 135 Jeeeceo]essees
15J1 S 271 75 Tsv 9-19-51 344 7.7 252 80 |.....|
16 B2 S 2719 211 Qge 9-19-51 672| 8.2 | 445 T4 |eeened
16H1 UC 8656 210 Qge T— 3-51 5501 8.3 ] 314 |......)eeceed
16J2 UC 8252 102 Qge 10-25—49 550] 8.6 ] 307 f..ceifereees
22R3 S 279 418 Qge 9-19-51 203| 6.8 137 35 |.... .
35M3 S 2793 59 Qyal 9-18-51 2701 7.8 | 130 |.iieiifeceendennned

1Contaminated from nearby tidal slough.
2Calculated by U, S. G. S.
3 Collected from owner or owner's agent,
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Table 20,—Chemical analyses of water in Sonoma Valley, Calif.

Quality of Water laboratory. These are indicated by the symbol “S” for the Sa~ramento,
analyzed by the University of California Division of Plant Nutrition at Berkelex, Calif,
other individuals or agencies are indicated by special footnotes. Figures in aralyses by
rounded or corrected to conform with Survey standards.

stituents determined, except bicarbonate for which the figure is divided by 2.03 before
concentration of sodium was computed by difference, and that figure includes potassium

L}
parts per million
> o
- 8 - Q
. g g | B 8” - | -~ & g
© ~ — ~ < land — o —~ w 3
Sleg | Eleg|d|e|g| 2|88 |8
=1 ~ 3 =] ] = [ ~ ) [
g 2 g B 2 g ] 3 ] ~ 3 o F
a g Ed u & 2 s & s 5 H 5 S
| & | 28 [ 3|8 |5 5| 2 [E|512! 5|5
0 = 3 £ | & 0 @ 3] 218 | & & A
95 45 490 |....... 410| 30| 105 735 |...... 72
110 20 375 |..... ..| 340 5| 40 800 |...... s 56
10 10 197 ..., 310 It 140 | 0.8 Joewnodd 87| 87
12 18 175 foeerend  275)0iee.| 92 120 | 0 | 2.5 104 | 79
25 19 222 |.......4 327........ 44 220 Zfeeenfonend 142 |77
5.2 4,1 128 | 9 229 0 .6 90 | o 1.0 | .2 30| 87
eeeeens creerenes becsessensee]ienenend [T IR eeforrneenn 280 feeeersoeeeneefeeenndd 104 L......
14 18 18| 1.3| 138 0 5.4 16 |11 09| .2 113 | 25
48 20 10 1l 241 of 11 6.2 0 .56 0 231 | 10
10 5 230 |.......| 365 25| 35 125 eveeesfoneeere]ereeeed 246 91
12 18 49| 2.2 90 0 4.8 86 |10 g0 .2 | %104 | s0
6.8 3.6 205 | 1.5| 488 0 N 65 .2|5.3 |o 32| 93
8.0 7.3 245 Joverered severne]smreane foerencene 66 lieeerd 6.6 |evereed 250 L......
159 | 192 848 |vvursd eeened ceeeeeeeloerennnne] 1,580 L. .08]......J21,190 {......
204 | 261 4301 8,1| 285 o| 199 | 1,480 | 2.9| .21]0 1,580 | 37
190 | 217 heenred] 20 |ereeed? 1,370 Luveees
9 1.0 heeecefsrenns]| 7.0 227 96
5.0 2.0 220 95
24 19 138 | 30
15 15 299 25
14 9.5 4 | 46
3.7 4.6 28| 88
5 0 15 95
15 10 279 | 70
12 8.0 63| 32
7.2| 20 100 | 29

4 Analyses by International Filter Co., Chicago, Illinois, converted from hypnthetical
combinations in grains per gallon to ions in parts per million,
5 For explanation of symbols see geologic map (pl. 2).
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Table 21.—Partial chemical analyses of water in Sonoma Valley, Calif,

[Analyzed by Geological Survey except as indicated]

Geologic dfaposit Chloride | Hardness Specific
Well Date of Depth from which (cy as CaCO3 cox.lductance
collection (feet) water was (ppm) (ppm) (micromhos

withdrawn * at 25°C)

4/5- 14D1 |Mar. 16, 1950 Qh 121 59 957
14L1 | .e..dOuererianens Qh? 203 137 1,220
32B1 |Feb, 17, 1950 Qyal, Qoal? 314 300 1,880
32C1 [.eee.d0uirenrnense Qyal, Qoal? 896 380 3,400
34D1 |Nov. 8, 1949 Qyal, Qoal 632 400 2,870
5/5- 9N1 |Aug. 14, 1951 Qoal 90 55 908
17C1 {Oct. 9, 1950 Qoal 9.2 37 226
20A2 1949 Qoal, Qh? 400 cerrranene O N
27H1 |Jan. 26, 1950 Qh, Tsv 12 40 334
30E1 [July 29, 1951 Qh 24 130 467
31A1 {Apr. 8, 1952 Qge? 65 32 925
May 22, 1952 87 30 920

June 10, 1952 [......... seecccassisnecsscanssee 66 50 957

31A2 |May 22, 1952 100 Qyal, Qoal? 1,160 880 4,390
June 10, 1952 |.eevurees]cenns S .| 1,580 1,190 5,380

31A3 [Apr. 8, 1952 56 Qyal 111 1186 1,060
June' 10, 1952 |..cccvunefenns teceseessrenoscasss 1,350 1,370 4,530

31H1 |Apr. 8, 1952 203 Qyal, Qoal 234 100 1,310
5/6- 2A2 |June 20, 1951 350 Tsv? .378 30 1,550
2A3 |..... d0uiuseneea.s| 450 Tsv? 273 35 1,220

2A4 |..... doseeneenae..| 128 Tsv? 208 1,050

2A5 |June 20, 1951 80 Tsv? 132 30° 901

13K1 |Aug. 16, 1951 150 Qyal, Qoal? 16 160 317
14B1 |Oct. 9, 1950 116 Qoal 90 85 218
14G1 [..0e0d0iilvanenens 48 Qoal 13 98 251
6/6- 10F1 {June 26, 1951 350 Qoal, Qge 64 55 465
10G1 |..... [« T« RO 147 Tsv 164 395 1,310

16 B1 .| 426 Qoal 93 15 690
22R1 [Apr. 8, 1952 152 Qt, Qge 121 12 653
23F1 |July 28, 1950 452 Tsv 42 27 394
23M1|.....do...eeenne.. 255 Qt, Qoal 97 77 558
28E1 [Aug. 17, 1951 215 Tsv 7.2 115 246

! For explanation of symbols see geologic map (pl. 2).

2Collected from owner.
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Table 22.-—Drillers’ logs of water wells in Sonoma Valley, Calif.

[For wells having no perforated interval shown, customary practice is to pre-perforate
all casing except the top few lengths]

Thickness |[Depth
(feet) (feet)

4/5-3C1

[John Lawler. Drilled by J, W, Evans & Sons. On terrace, Altitude {0 ft]

Terrace deposit:
BoOULAErS.ccescerstoencerscserccrasorcsoscsssccsassssessssascescssssases Seeate 5 5

Huichica formation:
Clay, YEIlOW ciecieriireicsnnncerinsenssrseseessessreescarssssscsrssnsssssnsonces 107 107
Gravel, tuff, water......covevsvervroness versanan PN 3 110
Clay, gray..cceeeseeces 17 127
Clay, blue...coueens 15 142
Clay, gray........ 23 165
Clay, blue ..... 9 174
Clay, gray..c.cccerncrnrerescensensnnecnass 57 231
Blue and gray clay, gravel, water,.., 27 258
Clay, YelloW...ceeeeirterseretneesesrsassesesssrsssraeesasassasssransasassssesnonss 3 261

4/5-14D1

[U. S. Navy No, 1. Drilled by N, F, Keyt. On tidal marshland. Altitude 0 ft. Casing
cemented from 0 to 225 ft, perforated from 495 to 531 ft]

Formations undifferentiated;
S0ilirurieeriarencnreniensresanretsnseierteentiiannrstniaseisescastesaisesnesassnsases 2 2
Clay, blue, cecrsessnens 10 12
Clay, blue . 37 49
Gravel..... corsene 6 55
Clay, blue... ceeeens 5 60
Clay, Yellow cceverrecerennes 15 85
Clay, yellow, and gravel. . 5 20
Clay, blu€ . . .ereeererersenrens 16 106
Clay, blue, and gravel. 9 115
Clay, blue,...cvereceierereans Kl 185
Clay, yelloW..cr.ereersese 23 208
Clay, blue ..iceseceerensencencs . 12 220
Clay, blue, and gravel........ 2% 245
Clay, blue, SandY..ccccrsrerersserscrsernsrarsssrnersesassssssosnsssssasssnvense 2% 271
Clay, DIUE c..ceeerruroionnensrcesrssnncnsicasssnssearoraseesassacessnsessrssssenss 2n 300
Clay, blue, and gravel, .- 34 334
Clay, yelloW.ieeereeaensans . . A 412
Clay, yellow, Sandy .ccieecesesesecsscescsasssnnsornsesasessssnsnnns 83 495
Clay, yellow, sandy, and gravel..... veencanes 7 502
Yellow sand and gravel........... 10 512
Yellow sand and gravel......... 2z 535
Yellow ‘‘cement’’ and gravel. v 2 537
Clay, yellow, and gravel...ccc.ccceevasecssensrancacassernsosssssanccsnsanses 3 540

4/5-14D2

[U. 8. Navy No. 3. Drilled by N. F. Keyt. Material logged by Geological Survey, form-
ations undifferentiated. On tidal marshland. Altitude 0 ft. Well plugged a* 620 ft.
Casing cemented from 0 to 260 ft, Casing perforated for 252 ft between 260 and
620 ft)

Formations undifferentiated:

Peat and adobe.......cccvreennrensnenrensee 10 10
Peat and silt..... - 32 48
Silt, SANAYeerrrerrrereriaetiorssersessrenensesraresesessrsnssssssssnsssessensssans 12 60
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Cali’.—Continued

Thickness| Pepth
(feet) (feet)
4/5-14D2—continued
Formations undifferentiated:—-Continued

Silt, coarse, sandy YelloW.....ccceciereernrcssecessasnasnsess soesessasssensese 15 75
Silteeesersseceesenssscnsosioccsornenne 30 105
Sand, coarse and silt, yellow. 47 152
Clay, DlU€..cccsciearrcacsccrssneesees 4 156
Clay, blue and peat in layers...cccscesecescesossscencasesncessrsesscasnons 44 200
Clay, blue., Setseeunerastntensasatsttecnrssssrottrassssacnnanss 50 250
Silt, sandy. 16 266
Clay, blue...ccvereercrenrsransanens 9 275
Clay, blue and sand, coarse..... 45 320
Gravel, fine ceveceeenressrscncasassssssscsnsosces 10 330
Sand and gravel...cccieeeerenicrseiescncrncrcnsens 8 338
Clay, sandy, yelloW..ccvcecorcansinnens 27 365
Clay, sandy, yellow and graveL.......... 5 370
Clay, yellow and silt..cccceciernceees 16 386
Clay, yellow and gravel.....coeeeuee 12 398
Silt, hard or clay, sandy, yellow.. 22 420
Silt, soft or clay, sandy, yellow .... 15 435
Silt, hard, yellow .....ccccernneneecennes 9 454
Gravel and clay.... 10 464
Gravel, fine .... 10 474
Clay and sand.. 35 509
Clay and sand.. 11 520
Gravel.....c.eeee 1 521
Sand and clayi..cceieesecieseereiresnircanceciisesscssssesonsesssesssassssssnasses 23 544
Clay, yellow, tough, sticky....... . 23 667
Gravel, pea size, and sand, coarse.....cccccevrerereniersenisennoncenence- 16 683
Clay, blue, some fine gravel or coarse sand. 27 710
Clay, blue, Sticky..cieceeeersrersscerrrarsscnsenes 39 749
Clay, some sand and streaks of gravel 33 82
Clay, hard...cceesccnseiecnsesececncrcssnsaessasaens 3 85
. 33 818
Clay, hard ......coeeevenecenennnes 1 819
Clay, blue, some fine gravel.... 101 920
Clay, yellow, silty, some Sand....ccccrevreceecoscnnes cevecsccnence 6 926

Clay, alternating yellow and blue with some angular rock
fragments. . ciciiicieiancesacererssssscrsencssseonssrossencsssssssessesssssess 42 968
Clay, yellow and blue....ccccceseerenrensnes 122 | 1,090
Clay, gray, some small sized gravel., .e 4 1,094
Clay, alternating, blue, gray, yelloW....cceoeeeenseerses 127 | 1,221
Clay, hard...cccoececerecesssesacersnenenes 1 1,222
Clay, blue............ . . . 70 | 1,292
Clay, gray-green, silty, soft...... 7 1,299
Clay, EraY.ccceercreceecrerecssscscesaces 66 1,365
Clay, Dlu€...ceiereieeeniinsecrsiernnresssensassnsscsssssassssessosssseossasassnsss 5 1,370
Hard zone. Change to rock bit necessary to continue drilling.... 1 1,371
Gravel, cemented, and ClaY....c...cersseessesneesssserssossssessasesrsssanses 219 | 18980
Clay, mostly blue, N0 gravel...cccciecreccrsssecresressecsssssscessasssscses 30 1,620

4/5-14L1

[U. S. Navy No. 2. Drilled by N. F. Keyt. On tidal marshland. Altitude 0 ft. Casing
perforated from 610 to 650 ft]

Formations undifferentiated:
Dark “surface” mud and Peat.,..eccrceseneescocscnsorsscssscscnsoncessesna 58 58
Clay, tough light blue....cc.coeueee 8 66
Clay, tough brownish-yellow.....cceeeceiersescevsrssrsscassssessassessonsees 20 86
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif,—Coantinved

Thickness |Depth
(feet) ({feet)
4/5-14L1 ~Continued

Formations undifferentiated;: —Continued
Clay, tough light Blue...cecrecreiaiernenrsasersrsensesessesersscessasessrsesene 14 100
Clay, soft dark blue......c.ceeeeenserennns 35 135
Blue “tule bed” ....ccceveee 18 151
Clay, blue..iccvimmeerserrocrscrenasecsens 15 166
Black “tule bed” 4 170
Clay, blue.......... 5 175
Sandy blue clay with small gravel ........ 4 179
Clay, bIU€....ceereirvrescncsnersrnssrnsrennnes 23 202
Blue clay with small gravel... 5 207
Clay, DrOWN.ecvuceeerererecereecensenansns . 14 221
Clay, blu€..iceeereeences . 23 244
Black “tule bed” .....c.cveeennes . 2 246
Gray and blue clay with gravel....ccccveveeirneererrensssessarssenenns 4 250
Sandy bIUE ClaY .ccivcsvervrercncresrerseseesseossansens seccsssene 2 252
Coarse blue and gray gravel and rocks.. . 3 255
Blue clay with streaks of Sand......cccrecreercrsnreorrerossoncnssnsaeens 30 285
Silty mud and “weed” reerseenene 13 298
Dark sticky clay ........... ceeens 2 300
Sand, silt, soft blue clay... ceesrserecsesesistsenstrorsesasmentis 16 316
Black tough mud and tule.... creese 11 327
Clay, blue, sand Streaks ......ccceeeenrenennsee 37 364
Hard blue clay with embedded boulders....c.ccvveveereeercsrsorecsensess 7 371
Clay, blue....ccerrereennss 14 385
Clay, brown, and rocks..... 66 451
Tough dark gray-blue clay.. 15 466
Clay, brownish-yellow, 24 490
Shale, gray.... tessriesenricnicntanes 37 527
Clay, browmsh—yel!ow shghtly sandy. 38 565
Gray sticky clay... 30 595
Gray sticky clay..... 15 610
Gravel and sand 35 645
Clay, yellow...... 15 660

5/5-TA1
[Sam Sebastiani, Drilled by O. J. Pearson. On hill slope, Altitude 130 ft, Cased
from 0 to 160 ft]

Sonoma volcanics:
“Surface” boulderS...cecececcsecenennss veeresen 10 10
Clay, red and boulders 5 85
Volcanic ash, red...... 65 150
Lava boulders ....... . 10 160
Volcanic ash, red ....ceecervsseecsssnscnonranns 35 195
Clay, brown, and cemented gravel,........ 35 230
Tuff, White..ccoivieirnrinieieinnisinnanenns 95 325
Lava and lava ash.............. 15 340
Tuff, white... 20 360
Lava rock....cceeecrnnnns ceeerereceieniresniaannes cereresreenedds . 115 475
Cemented sand with streaks of clay and sandston& .................. 85 560
Clay, yellow, and SaNd....c.ciuceeurinceriiusmeseesronsecsancenscasaseasanssnes 15 575
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif .-—Continued

Thickness | Depth
(feet) (feet)
5/5-8Al
[S. P. Dunn. Drilled by J, Larbre, On creek flood plain. Altitude 148 ft. Cased from
0 to 130 ft]
Older alluvium:
Boulder and clay....... PO verenen Civesssessrsasssestenassannssantane vesersen 17 19
Huichica formation:
Clay, yellow... 35 54
Shale, blue....... PO 40 94
Sonoma volcanics:
Rock, yellow, soft....... 30 124
Rock, red, some water............. 12 136
Rock, black and red., . 21 157
Rock, red......cuvueens creevrernreneens 18 175
5/5-8B1
[E. G. Hester. Drilled by J. Larbre, On older alluvial plain. Altitude 145 ft. Cased
from 0 to 61 ft]
Older alluvium:
Dirt and gravel ciccvviveenrieneeneensns . 43 43
Hardpan ...,........ 20 63
Gravel cement ... N 17 80
5/5-8E1
[Sebastiani Winery. Drilled by J. Larbre. On older alluvial plain. Altitude 112 ft}
Older alluvium and Huichica formation, undifferentiated;
“Hardpan™....c.ceeveeeee Cretsreertatiisaeitaeiestetstiestetrstrnatsaasernstrrnsen 116 116
Sonoma volcanics:
Rock, basalt....ceieemeneceecrmeccecenneis 39 155
Rock, red volcanic, water bearing.. 15 170
42 212
23 235
5/5-8P1
[F. Forster. Drilled by J, Larbre. On older alluvial plain, Altitude 91 ft. Cased
from O to 388 ft]
Older alluvium:
Soil..... ceeeren [ RN vevees [ ceeenes cereee 8 8
Clay, yellow, and gravel 53 61
Huichica formation:
Clay, yelloW....ccveeenrnensannnsn 173 234
Sand, brown, little water.,, 2 236
Clay, blue.......cvevvenee Creeeresestaenetreneennennn 97 333
Shale, blue and sand........... veeren ceertersavenentrinnnes teveenenn rernens 70 403
Sonoma volcanics:
Rock formation, water bearing........ Eeeeseseatsettteneteettaenctenantersan 18 421
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif.—Continned

Thickness | Depth
(feet) (feet)

5/5-9M1

{J. Paulis. Drilled by J. Larbre. On older alluvial plain, Altitude
0 to 185 ft]

147 ft, Cased from

Older alluvium:
1631 DOUR
“HATLAPABN” tuicarreerteesssnrasoncensassessecssesssnsessessesssssssssossensssssssses

Huichica formation;

Clay, yelloW.uiirieiireeerorescsseresasnrosseensnranessesnne
Clay, blue......
Clay, YelloWecveriserroreirecssersscsersesuesocressssestcersassesossnsessassos

Sonoma volcanics:

ROCK Arilling .iecesircessssrcesrcecsesanasacsennserecnsecerassesasarosssasesssses

L P T T P I T T YT Y Y YT T PYTRYY

70 107
42 149
35 184

31 215

5/5-9N2

{R. Molesworth, Drilled by J. Larbre. On older alluvial plain. Altitude 101 ft. Cased

from 0 to 285 ft}

Older alluvium and Huichica formation, undifferentiated:

S01lucusuiuncectnunneesrirnsscesscrererasscaserssscossossansncensssssesossensnsnarnon

Clay, yellow.............
Clay, blue, and Sand.....cueceverenscncrsosresssecsensasssncenesseranssessnsnas

75 ki
208 285

5/5-16E1

[F. Le Noir. Drilled by J. Larbre. On older alluvial plain, Altitude 79 ft. Cased from

0 to 373 ft]

Older alluvium and Huichica formation, undifferentiated:
S01liuenniecennreracenonesiereesserecesensantacresasessrsnssocenerssncsssrssssasasnen
“ROCK™ .ciireecenns
Clay, yellow........
Sand, little water,
Clay, blue....cveerercrennss
Clay, yelloW..c.ceen.
Clay, blue...........
Shale, blue..........
Shale and sand..........

19 22
78 100
1 101
144 245
KK 322
14 336
50 386
7 393

5/5-1781

[J. Widmer. Drilled by J. Larbre. On older alluvial plain, Altitude 92 ft]

Older alluvium:
S0ilueruesierererncoiesrienrisnsacasiensnnecrnncens

“Hardpar” and clay.....
Huichica formation:

Clay, YelloW..ceciiiiuiiniererssosssstaernnssrnesncssssanseensanssnsenssensensann

Clay, DIUe....cuieuiiiseiieinicecrentscnaseerecessesrsoresscrsersssssrsssnsssssnrans
Sonoma. voleanics(?):
Clay, reddish and SOMe SCOT18.u.ieiiecrececracnrersraeancrnrecnnronsaconans

Clay, blu...ccecerieirenreesrcacronenanes PO

150 180
530 710

5 715
5 720

532671 O—60——17
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif.—Continued

Thickness | Depth
(feet) (feet)

5/5-17C4

[O. H. Teller. Drilled by J. Larbre. On older alluvial plain. Altitude 93 ft. Cased
from 0 to 256 ft]

Older alluvium:
S0ilieercersnssrcnssnarscssssicacscssacrsaserssnersass
Gravel and clay.. sreereccrctessrsesssarasrossnnn 18 22

Huichica formation;

Clay, yelloW..c.eceeennennen
Clay, blu€....coreenrreennss
Clay, blue and yellow.. 100 249
Clay, blue,c.eeeeeereerennenes . . 16 265

57 79

5/5-17J1

[I. Wisnom. Drilled by J. Larbre. On older alluvial plain, Altitude 70 ft. Cased from
0 to 284 ft]

Older alluvium:

Clay, SANAY...cceieceretcesensorecserersocessesesoosessscssnssessssssessassesrssnan 42 42
Huichica formation:
Clay, YELIoW, .. caueciucrimucirenesrevmrersssrincsseressssssnsssasossoscsmenem 18 60

Clay, blue ......ccceevvnens 79 139
Clay, yellow ..cccevenvonens 11 150
Clay, blue....ccoveurrasvecsnes 42 192
Clay, yellow, 37 229
Clay, blue............. 52 281

Gravel..iciessersncecnccnnonnnes 4 285

5/5-17N1

[Roquie Brothers, Drilled by O. J. Pearson. On older alluvial plain. Altitude 45 ft.
Cased from 0 to 445 ft]

Older alluvium;:

UL ACE™ . riiiiiiainrienescstaresecrnsrscrsssrsscaresncesesssrsnaressrcosssocnprs 0 10

Clay, yellow, sand and gravel ciciceiececerceecesscesnsscnssssassecssenconce 155 165
Huichica formation:

Clay, YelloW...ieiemrreeerseiarsessrvoosesstsvosessssossanssnsssnsonnsaconssnsasae 125 290

Clay, blue........... 155 445
Volcanic rock,.. 10 455

Sand, fiNe..... cicrececerasesatasnsnseiorncrtstacecoresesecssessssscsnssrssssscness 20 475

5/5-1TR2

[J. Jacobs. Drilled by J. Larbre. On older alluvial plain, Altitude R ft, Cased from
0 to 3589 ft]

Older alluvium and Huichica formation, undifferentiated:
Soil.....e.
Clay, gray...
Clay, blue........
Clay, brown,
Clay, gray.......

DT P P P T T TP TR PP PPPFI 1 1

140 141
10 151
10 161
30 191

Clay, DTOWN . ciieteeteatssostetencossarscnssossssssesssssessentsassensassonsenasess 15 206
Clay, BIUE, ... .. .ccceeiineiiuneertencresenersrnsesssssesnsserarssssnsssnseasanons 24 230

16 246
50 296

Clay, brown...
Clay, blue....ieeansas
Clay, brown......
Clay, brown...iceeeseececncracassosacecneseese 24 324
Gravel, cement ... 17 341
Undescribed ...uvuiiieeieicesoniecesenansesrorsercerssssssnsescosacssanconssosssss 18 359
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif,—Contirued

Thickness
(feet)

Depth
(feet)

5/5-18K1

[J. Von Dohlem. Drilled by J. Larbre. On older alluvial plain, Altitude 49 f'. Cased

from 0 to 128]

Older alluvium:

Dirt, gravel and clay, yellow -mixture....coceeeenes 3¢ 39
Clay, yellow and sand............. cerraenans . 45 84
Clay, blu€.cisreerieecenecascsens e 94
Clay, blue, sand and gravel.. 16 110
Sand, blue and gravel.,..cccccecreceeresesreressncossscarsenssese e 128
5/5-19L1
[V. Sangiacomo. Drilled by J. Larbre. On older alluvial plain, Altitude 40 f., Cased
from 0 to 150 ft}

Older alluvium and Huichica(?) formation, undifferentiated:
SOilverserrreneane 3 3
“Hardpan” and clay.. ¢ 70
Gravel........ seesinennen 31 104
Clay, yellow..... 2¢ 124
Gravel..iiiveiiiieiuiruieiiniiiesseciernncecnnnens PPN vesseseraticncans . 2¢ 150

5/5-19L5

[B. Colangelo. Drilled by J. Larbre, On older alluvial plain. Altitude 40 ft. Cased

from 0 to 62 ft]

Older alluvium:
“Hardpan” and Sand.ccccecieceicnerccasivancsvasessassransss

sesescnns cessssene

37

o

P

37

65

5/5-20R1

[L. Miglioretti. Drilled by J. Larbre, At edge of older alluvial plain. Altitude 37 ft]

Clder alluvium:
Sand and dirt.ceieieieieniescniesiniiiiicsissacissosessissssnsssessssessescscanse

Huichica formation:
Clay, yelloW......eeueeee eeesssessenenascsetnsrasEioReuraaR rennenTERas RS Paases
Clay, brown-~yellow....
Water strata
Clay, green colored....ceveresencecnsnnes
Clay, blue.iiienrernearennenne seesceconsen .
Clay, blue and sand..
Clay, green colored ...iveveieisrerersreninscesasesssesssssscnsesscnsasesss
Clay, light bIUe . eieeireneerirerseiesntrcecnsesessssencssssnsessssssnsnsses
Clay, blue and gray colored....
Clay, green colored,.....cccoeeeees sersesccsencorsonens vevnes ceveen

Clay, DLUE titrisiersererncerererncorsserssosasscnsssessnssssssarssssssosararsss

Clay, blue .........c0

Clay, blue with Sand....ceeeseeeincescrecninsnrcaresasasosasnsesssaserecsnses

10

100
125
127
200
250
275
300
350
400
450
475
500
504
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif, —Continued

Thickness
(feet)

Depth
(feet)

5/5-21E1

[L. Miglioretti, Drilled by O. J, Pearson, At edge of creek. Altitude 40 ft. Cased

from 0 to 250 ft]

Huichica formation:
Clay, blue....

Gravel, cemented and bOUlderS..iicevesecessircscrssnsserensecssosecscncses

215

29

215
221
250

5/5-21R1

[R. Tomassini, Drilled by J, Larbre. On older alluvial plain, Altitrde 80 ft.

from 0 to 242 ft]

Cased

Older alluvium:
S0iliuetecteunsrerrenceercrsecersescoctsnsernscrrsosssrcnseesassssasssncsestsessnerss
Clay, SANAY.eieieessecssenssessssecscanssesassesssanssscnsssssscnsscnssonssssssos

Huichica formation:

Clay, YEIIOW ceereresrtecresscesosssasserassscesnaseosonsssasacnssnsssssnssnsanse
Clay, blue.........
Clay, yellow....

Clay, DIU€.,icececeiscnscescascsccocssossscsonsnssesssassnsesncsssecscssossansane

116
166
236
242

5/5-22L1

[L. Picetti, Drilled by O, J. Pearson, On hillside. Altitude 160 ft]

Huichica formation:
S0ilueueererenesesrorcrersserasesacoresscncsosesssssascssseseserasossssensosesnssess
Clay, yelloWicicoeseseee
Gravel and sand

T T T T P P Y P Py P P T TP YN

Crerrteenitetettter et rotesssentestrncssstetaacasesaaensres
Clay, YElloW.icsceersasasessscaressrcrnesossoccscrsssessssaces

Clay, blue....ccee

Sand, blue .,c.ceieeerenscsasanecscenanes secsnesan 8
Sonoma volcanics:

Lava rock, blue,.. crense .
Lava rock, red ..... . .

Lava rock, blue, cevesenee

Undeseribed cuvcirecescocssessrcssasescasesssorsassssosssseensasansosesessssesess

145
69
55
10
40

100
60

150
156
225
280
290

330
400
500
560

5/5-22L2

[L. Picetti. Drilled by O. J. Pearson. On hill slope, Altitude 182 ft. Cased from

0 to 212 ft]

Huichica formation;

S0ilisersencenene

Clay, yelloW.sceseesseossesccsners ceesreseesansaneavens
Sonoma volcanics;

Lava rock, rediiiccccecsesss

Volcanic ash, greeN.iicecescssrscassccssovercessosscesrssconses

Lava rock, hard, black.. .

Lava rock, brown cesscrscansscstracssacnce

65
20
45
12

135
155
200
212
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif, —Contirued

Thickness
(feet)

Depth
(feet)

5/5-22Q1

{B. Davitto, Drilled by O. J, Pearson, On hillside, Altitude 180 ft]

Huichica formation:

S01leuaieceesnseecseseccesssonnceossrsssscsserssasanssnsssorssnsarsssssssssrnssasassras 10 10
Clay, yelloW.cceeeeee 20 30
Clay, blue and sand........ 15 45
Clay, yellow, boulders...cccesssserseessoccenes 30 75
Clay, blue and sand 25 100
Clay, yellow and Sandsieseeseseceasessscraassnstoscsssscssesscsssosssesasneses 30 130
Clay, yellow and boulders... . 85 215
Clay, brown and boulders vees ceee 50 265
Clay, blue and boulders, ceesee ceerase 35 300
Gravel and SaNWieieeecesscresesessessonsecsssesssesssssasorsssassossassssosssnss 15 315
Clay, brown,,, 5 320
Clay, blue, sand, shattered rockse.cicccescrecscceoarees 180 500
St. Helena rhyolite member:
“Basalt”ieeesecesrssecassosssessonsocsocosnans cesnsenes e . 42 542
5/5-27H1
[C. Stornetta, Drilled by O, J, Pearson. On creek bank, Altitude 175 £}
Huichica formation;
Soiliiesecesescnces coerese 20 20
Clay, blue, some fine sand..... 30 50
Clay, blue, sticky. es 25 75
Clay, blue, some fine sand.... cooe 35 110
Clay, blue, sticky. voee cososens eer 5 115
Clay, blue, fine sand, some gravel 53 168
Clay, blue, sticky. I . 67 235
Clay, yellow, sticky. . 65 300
Sand and gravel..... cesssesasasens 10 310
Clay, grayeciees.. ceeseses cecraseecases 50 360
Clay, blue 10 370
Clay, gray..... 10 380
Sonoma volcanics(?):
“Tule mud,” blue, dveee 43 423
Sand, blue, and shattered rock e 42 465
Clay, red ciiecesrssvencsoranees . vesren 5 470
Clay, blue,....... 12 482
Sand, cemented and gravel... 198 680
Sonoma volcanics:
Basalt...... 70 750

5/5-30E1

[J. Scarafoni, Drilled by O. J. Pearson, On creek bank, Altitude 25 ft, Casivg per-

forated from 450 to 460, 525 to 540, 610 to 640 and 645 to 755 ft]

Formations undifferentiated;

Soil

Clay,

Gravel, free eoves

Clay,
Clay,
Clay,
Clay,
Clay,

Sand and yellow clay.
Sand and gravel.i..ceiecescecsssscscsesscsessensosesossnoscensencs

Clay,

Gravel ...

ceon

blue.....

yellow, sand and gravel
blue,,,. cases

yellow.,.... "o veus .
yellow and SanG,eeeceerersesssccsesassnsesnsccsssssrrosssossrenss
yellow,,,

®sseccsccsscssecosacsssonnsone

blue and sand... secensesasssses

10
20
20

100
75

125
10
25
10

50
10

10

30

50
150
225
350
360
385
395
400
450
460
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Table 22.—Drillers’ logs of water wells in Sonoma Valley, Calif.—Continued

Thickness| Depth
{feet) (feet)
5/530E1—continued
Formations undifferentiated:—Continued

Clay, blue, sand and gravel . 15 475
Clay, yellow and sand. 13 488
Clay, blue and sand 38 526
Gravel, free...... 12 538
Sand ..eeieeeens 17 555
Clay, blue and sand 5 560
“Tuff,” white 17 577
Gravel, free, 2 579
Clay, blue, sand and gravel 11 590
Clay, blue ceese 15 605
Sand .e.... vesassees vese e 5 810
Gravel, free and sand ssssensnce 20 830
Clay, blue and gravel 6 636
Gravel, free and sand .veeeececees 6 642
Gravel, cemented.,..... 3 645
Sand ..... cecrsecssensesssescessansessensenssee 5 850
Sand and gravel ,...cceceocusencecensreses . $ 655
Clay, blU€....cccsuscesroncessescscercssesercesencce oee 20 875
Clay, blue and sand . wee 10 685
Gravel, free.... wee 12 697
Clay, blue and sand ..... 8 705
Clay, blue... eocven coses vee ose 5 710
Sand and gravel,.... 15 725
Clay, blue 5 730
Clay, blue, sand and gravel 10 740
Clay, blue....eue 3 743
Sand and free gravel 12 756

5/5-31A1

[Ben Meyers. Drilled by J, W, Evans, On younger alluvial plain. Altitude 10 ft]

Formations undifferentiated:
Undescribed

Gravel, water.,..
Clay weevececossoses
Gravel, water,,,
Rock and clay
Gravel, water coses
Clay, yellow.....
Clay, some water,,.
Clay ....
Quicksand.....
Clay cus.e
Clay, gravel, some water.

Clay, brown,

Clay, white
Quicksand..

Clay.....

Sand, flowing water,

Clay..eees
Sand, gravel, water.....

15
2
25
3

4
11
100
7
28
10
20
5
15
103
4
28
1
12
15
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif,—Contin“ed

Thickness
(feet)

Depth
(feet)

5/5-31H1

{Jack Meyers. Drilled by J, Larbre. On younger alluvial plain, Altitude 7 ft, Cased

from 0 to 153 ft]

Formations undifferentiated;

S0iliusersesenssrnesence 7 7
“Muck, ” blue,, 41 48
Sand, salty water, cased off . vese 3 51
Clay, blue...... . 37 88
Clay, yellow ., . 14 102
Clay, blue, 100 202
Gravel.... . 1 203
5/6-10K1
[W. J. Hillman, Drilled by J, Larbre. On older alluvial plain. Altitude 200 ft]
Older alluvium:
“Hardpan” and boulders asee 70 70
Glen Ellen formation:
Clay, yellow and boulders.,..... 85 155
Clay, blue....ccecseeaes esessusssaveserecnssnssnansecrusasnnssonne 82 237
5and, bIUE ivieerrsrsnssressasrecossvessncrnssene .- 2 239
5/6-13F1

[V. Leveroni. Drilled by J. Larbre. On younger alluvial plain, Altitude 62 ft, Cased

from 0 to 105 ft]

Younger and older alluvium, undifferentiated:
Clay.ieeeesenscens
Gravel.iieeescenses
Gravel and clay,
Gravel.iiceescensee
Gravel and clay....eeenee
Graveliiicesesensenes
Clay...

Clay...

5/6-13F2

[V. Leveroni, Drilled by J. Larbre. On younger alluvial plain, Altitude 66 ft, Cased

from 0 to 105 ft]

Younger and older alluvium, undifferentiated:
Clay oo
Clay, sandy....
Gravel
Gravel and clay...
Gravel
Gravel and clay

Gravel..... . cesse

36

62
65

82
94
98
102
105
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Table 22,—Drillers’ logs of water wells in Sonoma Valley, Calif.—Continued

Thickness| Depth
(feet) (feet)

5/6-14B2

[V. Leveroni. Drilled by J. Larbre., On older alluvial plain, Altitude 95 ft. Cased

from 0 to 198 ft]

Recent alluvium:
Soil.c.iaueee. 1 1
Topsoil and gravel 4 5
Gravel and boulders, water bearing ..c.ceeiveenense. 93 98
Older alluvium:
Clay, yellow and boulders......... sesseeesen tesseeressssncernstssinne ressssece 49 147
Glen Ellen formation:
Clay, blue............ cesssersesesannanae verseans seseresestesessressenssennans 53 200
5/6-24K1

[M, Kiser, Drilled by J. Larbre. On younger alluvial plain.

Altitude 41 f1]

Younger and older alluvium, undifferentiated:
“Adobe” and sand...
Gravel and rocks....

Gravel....

Clay, yellow..
Gravel and clay.......... .
Clay, YElloW..u..iuiuceresareeesscesternescnsssncasesssnensnsannsaossnnnn

3 3
19 22
19 41
10 51
41 92

7 99
34 133

7 140
11 151

5/6-25P1

[Fisher. Drilled by J. Larbre. On older alluvial plain. Altitude 36 ft. Cased from 0

to 170 ft]

Older alluvium:
Soil........

Clay, blue....cceueuuen
Clay, blue and sand

eseeeces

3 3
19 22
47 69
87 156
12 168

3 171

6/6-9R1

[1. Brown, Drilled by N. F. Keyt. On low hill top. Altitude 300 ft.
from 65 to 170 ft|

Casing perforated

Glen Ellen formation:
Rock, brown............... Cereereniereniaens ceeraeensisasaee cerereeeesresesniene
Clay, yellow and gravel.,
Clay, blue and gravel......
Gravel .iiveiiiinnciessenenns
Clay, yellow and gravel

35 35
43 8
94 172
18 190

3 193
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Table 22.—Drillets’ logs of water wells in Sonoma Vslley, Calif.—Continved

Thickness |Depth
(feet) (feet)
6/6-16B1
[I. Holt. Drilled by J. Larbre. On hijll slope. Altitude 400 ft]
Glen Ellen formation:
Clay and FoCK..iesiieeeearensesronseosrsnssonsniascsncisnseraseesccanncasse vesean 87 87
Clay, yellow........... 41 128
Clay, blue......veveeerreeeesans 22 150
Clay, yellow,. 34 184
Clay, blue.... 56 240
Clay, yellow...... 77 317
Shale, blue....... 35 352
Clay, volcanic red with gravel.......ccivvireieininecincsncnnnianiocissennes 74 426
6/6-16J2
[Panassie. Drilled by J. Larbre, On hillside. Altitude 260 ft]
Glen Ellen formation:
Dirtecccirceesecasiensoscsersrsnsereosersscecssassacasenes terrressersescnasensinsnsens 2 2
Hardpan, boulders,.... 37 39
Boulders and clay..... 12 51
Boulders...civceeceivsscrssearaceriarenns cerertrerseeraaantaneas 5 56
Clay, yelloW..icceerrrieereiatrranracesessaeenens 317 93
Clay, blue..., 44 137
Clay, yellow........ 23 160
Shale, blue and gravel............. crenrennns [P ceererereresasises 40 200
NO record.....cvseeseencieiscocesescaressoesecss erssecsesrncana P PPy 80 280
6/6-22R3
[Montmorency. Drilled by J. Larbre, On hillside. Altitude 190 ft]
Glen Ellen formation:
Clay, yelloW,.c.cicvueerecnnracesronnense teacecnrarriseriracnnas veressessrsnsannns 9C 90
Clay, blue.......ccuuune 77 167
Quicksand......c.ceues . 48 215
Clay, yellow...... . . 61 276
Clay, blue........couee . 4C 316
Shale and rocK...icececeseeneneens N 8C 396
Sonoma volcanics:
Solid rock..c.cvueenens easseuusansnassannsannscaantenanaan P [ 22 418
6/6-26E1
[D. Stamos. Drilled by J. Larbre. On terrace. Altitude 180 ft. Cased from ( to 241 ft]
Older alluvium and Glen Ellen formation, undifferentiated:
Soil.ciienneen 4 4
“Hardpan”....... 90 94
Gravel cement ..c.ceeeeennes 14 108
Clay, yellow sandy......... 73 181
Gravel and claY.icciseseceecorseenss 23 204
Sonoma volcanics:
“Shale”..cuuuuiiirirneirneriiieeninnieinieninnnens 37 241
63 304
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Table 22.—Drillers’ logs of water wells in Sonoma Valley, Calif.—Continued

Thickness
(feet)

Depth
(feet)

6/6-34C1

{P. Verdier., Drilled by J, Larbre. On cut terrace. Altitude 200 ft]

Glen Ellen formation:
Clay, YEllOW. . cccieirerrererrnresnesennsrersesarsoscrsesssnscsssssssnsersnsssonse
Gravel and sand.......ccceeeenes
Clay, yellow and gray......... cesen
Clay, JellOW..cecuiiierreesecnrasecnsonscesecanssacesssscasronnans
Clay, yellow and blue, slight mixture sand....cccceeeeevcescrsanccnces

seesscssase

23
2
204
114
157

23

229
343
500
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