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FOREWORD.

The legislature of 1921 appropriated $200,000 for an investigation of

California's water resources by the State Department of Public Works,
Division of Engineering and Irrigation. Accordingly, an engineering

investigation has been completed and a report transmitted to the legis-

lature on January 1, 1923. The great mass of data collected and the

complex analyses thereof made it advisable to present much of this

information in separate volumes. Four of these are in print, entitled

:

Appendix "A" "Flow in California Streams." Bulletin No. 5,

State Department of Public Works.

Appendix "B" "Irrigation Requirements of California Lands."
Bulletin No. 6, State Department of Public

Works.

Appendix "C" "Utilization of the Water Resources of Cali-

fornia." Bulletin No. 7, State Department of

Public Works.

Appendix "D" "Relation of Settlement to Irrigation Develop-

ment." Bulletin No. 8, State Department of

Public Works.

Chapter 889 of the 1921 Statutes, which authorized this investigation,

provided for the appointment by the Governor of a Consulting Board
to advise with the Department in their endeavors. The following were

appointed by Governor Stephens

:

J. C. Forkner, Chairman
Peter Cook
Jonathan S. Dodge
B. A. Etcheverry
Harry Hawgood

H, A. Kluegel
Robert B. Marshall
H. D. McGlashan
0. B. Tout
U. S. Webb

Additional advice on the technical features of Appendix
been sought by the Department from:

C. E. Grunsky
Louis C. Hill

H. D. McGlashan
C. D. Marx

^A" has
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CHAPTER I.

MOUNTAINS.

Three-fifths of the land expanse of California is a rugged, upturned,
mountainous region. Although comprising an area of 100,000
scpiare miles, upheaved into waves of earth through which the
jagged rocks jirotrude in peaks that attain to elevations of two and
three-ciuarter miles, they are but wrinkles and creases of the crust
on the vast surface of the earth. The foldings extend in a general
noithwesterly and southeasterly direction, with the highest ridges
forming the crests of the state's principal mountain ranges. The
innumerable parallel ridges and folds of lesser elevation give breadth
to the massive mountain structure that rises out of the sea or up from
I he valley plain and covers the major portion of this state. Folded
into parallel corrugations, the bases of which extend half the width of
the state, these mountains are deeply cut by transverse grooves that
shape and isolate their apexes into angular peaks and rounded domes.
The mountains extend from the ocean's edge to the state's eastern

boundary, and from the Oregon line to the Mexican border. So vast
is this mountainous expanse and so dense is the distribution, that the
flat lands, excepting the long central valley of the Sacramento and
San Joaquin, occur as scattering patches, sprinkled along the ocean
margin to the west or sparsely apportioned through mountain plateau,
or in the barren desert on the eastern border of the state. Most of
the mountainous region is non-tillable, being deficient in soil or too
steep of slope. A tenth of it, however, is agricultural, and this lies in

tht mountain valleys and on the sloping, rolling foothills which effect

the compromise between the flat valley lands and the labyrinth of

ridges and tangle of gorges, constituting the highland area of this

state. The fretwork of wrinkles, folds, and creases that compose the
relief work of the mountain structure, is so disposed that the greater
part of California's jnountains is comprised within two ranges. These
ranges traverse tlie state from the northwest to the southeast and are
approximately parallel to each other and to the state's western border.
The two ranges diverge in their southerly course at Mount Shasta,

within forty miles of the Oregon line. In their deviation from
each other they leave between their bases a long, flat valley. This
valley, one-quarter the breadth of the state and half its length, lies

on the state's median line and includes two-thirds of California's flat

land. The two mountain ranges skirt this central valley, proceeding in
long, sweeping curves to a convergence at Tehachapi Pass, three-
(piarters the way down the state from its north boundary. From this

point on to the Mexican border, the mountains are grouped in a com-
plex aggregation which apportions the south part of this state between
tile Pacific slope and the desert expanse that is the southeast corner of
California.

2—202Y3
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Undifferentiated at tlie state's northern and southern extremities,

tlie two ranges are definitely separated in the middle of tlieir course,

ftliere they enclose the nearly sea-level vallcx' within a rock wall which

i.s cleft in but one place to valley-floor level. Througli this cutting the

interior drainage issues, flowing westwardly. and mingles with the

water.s of the Pacific Ocean. Exit from this mountain-engirdled valley

by other than this sea-level cut is over passe-i that traverse the moun-
tain chains. These passes, limited in number, are approached by tor-

tuous ascents to attain their elevation, for the lowest of these notches

tliat give egress to the east is 5200 feet in elevation.

The easterly mountains, tlie Sierra Nevada Range, originating

toward Mount Shasta and terminating at Teliachapi Pass, have a

long and somewhat uniform slope from their crest toward the west.

This westerly slope is broken by a series of ridges forming crests

secondary to the main crest of the range. The.se subsidiary ridges,

paralleling the course of the dominating heights of the mountain
ciiain, have crumpled crests, are broken down in places and cross-cut

by surface drainage, and are monumented by erosion-resisting peaks.

Tile westerly slope occupies from a (piarter to a third of the breadth

of the state in descending to the plains level of the great central valley,

from the line of crests on the axis of the range. To the east the

Sierra Nevada.s present a steep escarpment composed of abruptly rising

rock walls, precipitous cliffs and talus slopes with few discernible fold-

ings, secondary to the main ridge. The crests of this range increase in

altitude from north to south. Lassen Peak, in the northern quarter

of this ranae, the one active volcano in the United States, overlooks the

adjacent mountains, and is 10,580 feet high. To the south, the crest of

the range, increasing in height culminates the upreared crust of the

earth in :Mount Whitney in the .southern quarter of the range, at 14.500

feet high, the highest mountain in the United States, excluding Alaska.

The Sierra Nevada Range is very diverse in .surface features. The
crests are serrated, rocky, soilless and precipitous. The slopes are gen-

erally tree-covered wherever soil has found lodgment. The troughs

between the successive folds of the earthen crust form mountain

meadows, marshy flats and upland lakes, and intricately interlaced

throughout the entire extent of this range are brooks, .streams antl

rivers.

The main drainage channels cross the secondary ridges in the

water's descent from the crest of the range, while the tributary

streams largely traverse the grooves between the successive folds that

parallel the axis of the range. The main stream channels, in crossing

the sul)>;idiary corrugations of the mountain chain and cutting through

the intervening ridges, are deeply eroded into the mountain structure,

and llow through water-worn canyons and gorges that expose the seams

and layers of the mountain stratifieation as etchings on their pi-ecipitous

cliffs. The beds of the cross channels are cut and lowered luitil they

arc often far below the beds of the tributary channels which empty
the lateral drainage from the troughs between the lines of the secoiul-

ary cre.sts that corduroy the mountain slopes. The abrupt descent of

the tributary waters that flow into the cross-cut gorges, forms cascades

and waterfalls, and of these, the Yosemite Falls in the heart of the

Sierra Nevadas, is the highest in the world, leajiing 2500 feet from

the mouth of a tributarv vallev info the ]\[erced River gorge. So
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jjotent has been the eroding force in cntting these canyon.s and gorges

across the folds of the mountain structure, that many of these deeply

incised channels have cut back to the very base of culminating peaks

of the range, where their low-lying beds at the bottom of the chasms

are but half as high as the dominating peaks that tower above them.

The streams in the Sierra Xevadas, except where tlowing in the

valleys and meadows between the mountain folds, are turbulent waters,

ilowing over boulder-strewn beds, through shadowy gorges, swirling

down steep descents in foaming cascades until, approaching the valley

tl(>or, they sweep out upon the plains to pursue their oceaiiward .jour-

ney over gravelly beds of more moderate gradients. The drainage of

the westerly slope of this range collects into the Sacramento and San
Joaquin rivers, the two largest rivers in the state. These rivers, two
meandering channels with tree-covered banks, sandy beds, and swampy
flats of tule growth, follow the axis of the great central valley that

is fenced by the mountain ranges. One river originating in the north

and flowing southerly, and the other rising in the south and flowing

northerly, unite to the eastward of the sea inlet, through which their

combined waters enter the Pacific Ocean through the Golden Gate.

The easterly slope of the Sierra Nevadas presents a rocky rampart
of abrupt acclivities and precipitous walls which has, because of its

greater steepness, a smaller water collecting area than the opposite slope

on the west. So much smaller is this area in the greater water-produc-

ing regions of the high altitudes, that no rivers are formed on the eastern

slopes of the Sierra Nevadas that compare in magnitude to those on

tiie west. This easterly slope of the Sierra Nevadas is but a twentieth

to a tenth of the width of the state, in descending from the predomi-
nating crests along the axis of the range to the agricultural valleys

that skirt the mountain edges and fringes of the talus slopes along

the easterly border of the state. These agricultural valleys are located

at from, four to seven thousand feet in elevation and are on the west-

erly margin of the Great Basin which extends easterly from the Sierra

Zsevadas to the Rocky ^Mountains. The waters of the .streams drain-

ing the eastern slope of the Sierra Nevadas collect for a quarter of

the length of the mountain chain by flowing into Ov/ens River in

Owens Valley, which parallels the range along its eastern toe. Beyond
this confluence of waters, there is no great collection of drainage into

large rivers, and none of these waters reach the ocean, but instead,

lose themselves in sinks or by entering land-locked lakes where they

are dissipated through evaporation.

The westerly of the two mountain chains, called the Coast Range
Mountains, after separating at Mount Shasta from the mass of moun-
tains in the northern part of the state, parallels the Pacific Ocean's
margin and takes a narrower and straighter path in its southerly
course than does the Sierra Nevada range. These Coast ^Mountains

do not attain the elevations reached by the Sierra Nevada >\[ountains,

neither are they so diverse or massive in structure. The highest peaks
between the Oregon Hne and" the Tehachapi are less than 9000 feet in

elevation, and the peaks above 5000 feet are but few in number. A
third of the way down the state from the Oregon line, Mount Diablo
and Mount Hamilton surmount the range at 8850 and 4210 feet,

respectively. Two-thirds the way down the state, Pinos .Mountain
reaches to 8826 feet in height, and from this the range continues east-
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erly with occasional crests ahiiost as high until reacliint;- Tehaehapi

Pass, 4000 feet above sea level. The traveled passes in the Coast Range
Mountains are considerably lower tlian those of the Sierra Nevadas.

They are located at elevations of from 750 to 4200 feet and are ])a.ssable

throughout the year, while through the Sierras the lowest pass is 5200

feet, and railroad communication only, is maintained through tunnels

and snowsheds.

The Coast Range Mountains are largely composed of sedimentary
rocks. The igneous rocks, where they exist, are seamed, friable and
easily broken down. The crests of this range present a more rounded
profile and the hills are more rolling and less rugged than the Sierra

Nevadas. In the northern parts these mountains are forest-clad, but

are only scatteringly timbered in the south. The base of this range
IS a quarter to a third of the width of the state, being broader toward
the northerly end.

This range is penetrated by a salt water inlet at about its middle
point between Mount Shasta and Tehaehapi Pass and one-third the
distance down the state from its north boundary. This inlet is cut to

depths below sea level and admits salt or brackish water almost into

the state's central valley. Land-locked and encircled by hills and
mountains, the bays of San Francisco and San Pablo make this inlet

one of the great harbors of the world. Through this cutting in the
Coast Range ^Mountains, the drainage of the great central valley, the

.east slope of the Coast Range Mountains, the w-est slope of the Sierra
Nevada ]\Iountains, and the plateau regions in the northeastern corner
of the state finds its way to the Pacific Ocean. These waters, the
drainage of one-third the area of California, comprise a half of all the
waters of the state.

The folds of the earth's crust which form the Coast Mountains are
approximately parallel to each other and to the axis of the range.
These corrugations in the earth's crust are clearly defined, and com-
pared to the Sierra Nevadas, the valleys between the folds are of a more
regular surface conformation and of an extended length. The agri-
cultural lands of the Pacific region are located in these valleys and"on
the detrital flats near the ocean margin.

Exclusive of Khiiiath River, the main drainage channels of the Coast
Range follow^ tjretroughs between the mountain folds and receive the
waters of s|iP^ms which drain the slopes of the ridges to either side.
These waters flowing in the major channels of the valleys all drain
northward and northwesterly, excepting Russian River, \vhich flows
southward throughout most of its course until it turns west and cuts
the axis of secondary ridges of the (^oast Mountains to empty its waters
into the Pacific Ocean. The Coast Range has fewer crosscut water
channels transverse to the secondary ridges than the Sierra Nevadas,
but the principal axis of the chain is deeply cut in two places: at the
salt water inlet through the Golden (Jate. and at Klamath River which
enters the state from the north, cuts through the main axis of the Coast
Mountains west of Mount Shasta, and carries the drainaire of the
eastei-n slope of the Coast Mountains in California and Oreuwi, across
the main mountain i-ange and into the Pacific Ocean.
Between the Pacific littoral and the western foldings of the Coast

Mountains are coastal plains, deltas, and detrital fiats, formed from the
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attrition of the mountain structure. Tliese coastal tiats are located at

the ocean outlet of the streams and are scattered rather meagerly

along the Pacific margin from the Oregon line to the Santa Barbara

Channel. Their continuity is interrupted by extensive stretches of

precipitous shore line that rises abruptly from the water's edge. South-

erly from the Santa Barbara Channel, these coastal plains are more

extensive and proceed almost continuously from near Los Angeles to

the Mexican border, a strip one-sixth the length of the state.

The streams draining the west slope of the Coast ^Tountains are

mostly perennial, but the eastern slope of this range is drained by

water courses which seldom flow continuously throughout the year.

In that portion of the Coast Range that lies between the Golden Gats

and Tehachapi Pass, the water in the eastwardly flowing streams is

so meagre during the summer season that few have surface water,

and none of them ever maintain a continuous thread of water in their

channels to a confluence with the great river of the central valley.

All the streams of this westerly range have a more moderate grad-

ient than do the water channels of the Sierra Nevada Mountains.

Arising in mountains of lesser elevation and flowing over a rocky for-

mation that is more easily eroded, the streams pass through their

delrital-filled valleys and wend their way toward the sea following a

more dilatory course than the deeply cut major channels of the Sierras.

The slopes of the Coast Mountains toward the Pacific Ocean that

lie north of the Golden Gate are generally heavily forested, but back

from the coast the timbering is less dense. This range north of Clear

Lake and particularly the region west of Mount Shasta, is clothed in

almost continuous forest. Northerly from the Golden Gate the agri-

cultural areas are relatively small in size. The largest of the coastal

valleys, the Eel River Valley, at the mouth of the Eel River, contains

90 square miles of agricultural land. In the interior the agricultural

areas are in the valleys adjacent to Clear Lake, and between that lake

and San Francisco Bay. The most extensive area of agricultural land

is in the group of valleys contiguous to Santa Rosa and comprises 1-iO

square miles of tillable land. Between San Francisco Bay and
Tehachapi Pass the timbering is often sparse and the forests there are

entirely confined to the Pacific slope of the range.

The assemblage of mountains in the northern part of the state, which
include the conjunction- of the Coast Range and Sierra Nevada Moun-
tains, extends from the sea coast to the Nevada line and from Honey
Lake to the Oregon boundary. They are interspersed with peaks and
cones, having sharply cut notches and scalloped slopes, and so dense
are they aggregated in the region between Mount Shasta and the

Pacific Ocean that tiiere are almost no flat areas. East of Mount
Shasta, and extending a fifth of the way down the state from the north
border, is a lava cap that forms a mountain plateau on the easterly

side of the Sierras, 4000 to 6000 feet in elevation. Divided by Pit

River and extending northerly to Oregon and southerly to Lake
Almanor and Honey Lake, this region presents a syrface of hummocks
and hills of lava, irregularly interspersed over an extensive plains-

area of lava soil. This lava is shattered into angular-shaped, jagged
chunks, and covers the surface of the region to underterniined depths.

These beds of eruptive rock have been cleft into fissures that extend
many miles in length. Spread over this region are cinder cones, extinct

craters, steam vents and hot springs.
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On this area the precipitation easily penetrates the absorptive cover-

ing of lava and tlie interstices and apertures between the rock frag-

ments, or into the cellular honeycomb structure of the steam blown
volcanic rock. This i)ortion of the state contrasts itself with the
remainder of California in having an abundance of subterranean
waters that appear as springs. These furnish a substantial and per-

eiiuial supph' of water to the streams draining the region ; some of the
springs pouring out their waters uniformly and in volumas of one
hundred cubic feet per second or more, give immediate and consider-

able flow to the water channels having them as their source. The
largest of these streams. Pit River, which drains half of this lava cap,

rises in the extreme northeastern part of the state, crosses the axis of the
Sierra Nevada ^Mountains to a confluence with the Saeramento River,

and is the only stream that carries any drainage from the easterly slope

of this range into the long, central valley which lies between the Ooa.st

Range and the Sierras.

Klamath River, whieli drains the mountainous region north and west
of Mount Shasta, is one of the few rivers of the United States that
carries any drainage of the Great Basin through the axis of a mountain
range. It has its source in Oregon where it drains a portion of the
eastern slope of the Cascades, flows southerly into California to the
Horthwat'd of the Pit drainage and thence westerly, crossing the axis

of the Coast ^fountains through the Klamath Gorge, and empties its

waters into the Pacific Ocean within 35 miles of Oregon.
Strung cliain-like from the lower end of Goose Lake along Pit River

is a group of agricultural valleys. The tillable lands are on the floors

of the valleys and on the slopes rising from them. Jjetween this cordon
of valleys and Honey I^ake are located Madeline Plains, Round and
Ploney Lake valleys. The largest of these. Honey Lake Valley, con-
tains 820 square miles of tillable land. East of the Pit River chain of
^'alleys is Surprise Valley, which contains Copper, Lower and ^Middle
Lakes on the margins of which agricultural lands are located.

Covering the major portion of Southern California is the southward
continuation of the state's two main mountain ranges, which after

tiieir convergence at Tehachapi Pass proceed in a diversified aggrega-
tion of mountains that extend to the Mexican border. These partake
of the characteristics of both the Coast Range and Sierra Nevada
Mountains, as some are angular i)rofusions of rock; others are rounded,
soil-covered and rolling. Usually steep of slope, almost precipitous,

these mountains are deeply furrowed by sharp-cut gullies and ravines,

and have canyons filled with underbrush, and water courses lined with
alders, sycamore and willows. A dense brush cover clothes their

rugged slopes, but timber grows only at the higher elevations.

The crest of this range is lower than that of the Sierra Nevada
Monntains, with less continuity of arrangement. A few dominating
peaks rise to heights of more than 10,000 feet, but their general alti-

tude is comi)arable to that of the Coast Range. The passes over them
are intermediate in elevation between those of the Coast Range and
Sierra Nevada Moujitains, are snowiest; except at intervals, aiid

traversible throughout the entire year. This mountain range divides,

and the routes through the passes connect, two diverse regions. To the

west, the Pacific slope, the agricultural lands of which extend from
tlie ocean margin well up to the mountain flanks, is a developed,
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i't'i'tile, productive area of moderate climatic fluctuation: to the east

is tlie desert, an undevelo])ed region of great extent, almost rainless

and uon-pi'oductive thi'ough lack of an accessory water supply, 'riu^

only extensive productive areas are the Imperial, Palo Verd(> and
Coaehella valleys which have acquired irrigation supplies and are realiz-

ing on the great fertility of the desert soil. In this expanse of rainl(\ss

desert is Salton Sink, an inland sea, the surface of which is more than

250 feet below the ocean level. Its surface is gradually lowering

through evaporation.

The stream channels draining into the desert from the mountains
that separate it from the Pat'ific region, are dry throughout most of

tlie year. Excepting those streams that have their source at high eleva-

tions, flow in the water channels occurs only after an appreciable

pr(H'ipitation has fallen upon th.e slopes of the tributary drainage basins.

No large streams are formed by the waters drained from this eastern

slope and none of its drainage reaches the ocean ; instead, it is lost by
seeping into the arid, desert soil and through evaporation. The streams

draining the western slope of these mountains are perennial and, after

descending the steeper mountain slopes, pass through broad, detrital-

filled valleys, pursuing generally a direct course to the ocean. Large
areas of fertile agricultural land border the streavns in these valleys

and extend to the ocean's shore which the streams approach between
banks but slightly above their beds.

With three-fifths of the surface of California disposed in mountains,
the extreme range of altitude is from 275 feet below sea level in Death
Valley, to 14,500 feet above, attaining this elevation at Mount Whitney
but seventy-five miles distant from the lowest depression. The greater

part of the flat lands of the state, or about one-fifth of its total area,

lies between the elevation of the ocean 's edge and 500 feet above. They
comprise the gently sloping ocean littoral, an extensive mountain-
girdled valley known as the Sacramento-San Joaquin, and desert areas

in the southeastern part of the state. This region, 33,000 square miles
in extent, includes the bulk of California's agricultural area." Higher
in elevation than these flat lands, are gentle slopes lying between the

plain-like areas and the base of the mountains. These are the rolling

foothills and detrital-filled valleys, lands that are transitional to plain

and highland regions. These are located mostly between 500 and 2500
feet above sea-evel, and 53,000 square mile.s, or about one-third the area
of the state, lie between these elevations. One-quarter of the agri-

cultural land of the state is in this region and only the scattered parcels

in high mountain valleys and that on the plateau of northeastern
California lie above it.

The area aliove the 2500-foot elevation, 72,000 scpuii'e miles in extent
or about half the state's area, the mountains proper, comprise the rock-

strewn slopes, steep acclivities, sheer cliffs, rocky extrusions, serrated

riducs, and mountain crests—su.rmounted by storm-swept pinnacles.
Of this region, 35,000 square miles or one-fifHi the surface of Cali-

fornia, lies above 5000 feet. The mountain and foothill regions
together, are over triple the area of th(> agricultni-al lands and receive

a greater ])reeii)itatii)n. This mountain water-producing area sheds
its run-ofif:' into streams and rivers which traverse the valley and ])lains

areas in their course to tlie wa1er clianncl's nioulh at the ocean margin.
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CHAPTER II.

PRECIPITATION.

]\[an, in common with all other life on this earth, is horn, passes his

entire existence and dies without ever emerging from water in which
he is surrounded. (Jovering the eartli from pole to pole and extending
from the ocean's greatest dejiths to far over the tops of the liig'hest

mountains, even penetrating to a considerable distance the soils and
rocks upon which it rests, this fluid fills the lower depressions of the

earth's surface in the liquid form; but above the sea and the land, it

wraps the entire globe in an all-pervading sheath of water-vapor that

mingles with the atmosphere. Although invisible, this sea of water-
vapor extends many miles upward from the surface of the earth ; in

sensible concentrations, however, it is confined within the lower five

miles. The liquid water, one eighth-hundredth the bulk of the earth, is

of sufficient volume to blanket the globe with a continuous sheet of

water that submerges three-quarters of the solid crust. In the cold of

the polar regions this water-blanket is rigid and solid, and mantles
the earth with ice floes which attain the dimensions of continents.

Ceaselessly changing, one into another, the liquid and solid waters
of the earth evaporate and enter the invisible vapor-envelope, and at

all times, somewhere, atmospheric waters are precipitating from this

vapor-envelope to rejoin the bulk of the waters of this planet in the

liquid or solid state. This interchange between the visible and the
invisible waters is in progress continually, differing in degree of
activity, but ever striving to effect an equilibrium between the natural
tendencies of the liquid and solid water to diffuse as vapor, and the
vaporized waters to liquify or congeal.

The physical phenomenon inciting the interchange between the visilile

and invisible waters of the globe, is the temperature of the atmosphei-e

and of the lithosphere which the vaporous waters contact. Fluctnatiug
with the rotation of the earth, these temperatures ])ass through a

daily cycle of alternate warmth and coolness. With the rising and
setting of the sun, all parts of the earth are subject to cyclic changes
of temperature, and these fluctuations progress around the globe as

the sun's raj^s sweep over its surface. The atmosphere and lithosphere

are warmed by the heat of sunshine during the day, and cooled by
the radiation of heat during the darkness of night hours. Varying
quantities of heat are absoi-bed l)y the air, the water, and the soil and
rocks of the earth's crust, as tiie sun's rays pierce the enshrouding gas
envelope and penetrate to tlie bottom of the atmos})lieric ocean. Tiie

rocks and soils, endowed with a gi-eater cajiacity for absoi'bing heat,

rise in temperatui'e more slowly than the gases of the air, but the

li(juid waters of the lakes and oceans, having a still larger absorptive
power than either, are the most sluggish in their thermal change. In

the absence of the warming rays of the sun, the atmosphere is lowered
in temperature the more rapidly, having less heat to radiate, the soil

and rocks next, and tlie waters of the earth the least rapidly of all.
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It thus occurs that the air, the earth, and the sea are constantly

in the process of thermal change, ever endeavoring to reach like tem-

perature to the heat of day or the cold of night. With each temperature

rise, the ability of the atmosphere to occlude water-vapor becomes

greater and the tendency for solid or liijuid water to vapori/.e increases,

so that as temperatures rise, the liciuid and solid waters tend to diffuse

into the air as aqueous vapor; but as the temperatures fall, vaporized

waters of the air tend to liquidize or congeal. The daily thermal cycle,

therefore, in sweeping around the surface of the earth at the rate

of 1500 feet per second, leaves behind it a riotous endeavor on the part

of the earthly elements to adjust themselves to their ever changing

heat environuunit and to reeoncik' the disturbed balance l)etween the

visible and invisible waters of the gh)be. These interchanges, continu-

ing unceasingly, are called dews, fogs, mists, rain, downpours, or cloud-

bursts as the precipitation of condensed moisture from the invisible

vaporous envelope becomes more intense ; but as the visible liquid or

solid waters diffuse to join the vaporous envelope the interchanges are

called evaporation, and this is said to be slow or rapid in accord with

the readines of diffusion.

Coincident wntli these thermal agitations, areas of low pressure

appear in the atmosphere as this swirls wath the rotation of the earth.

Meteorological observations of the United States "Weather Bureau show
tliat areas make their appearance along the Alaskan Coast, in which
the pressure of the atmospheric envelope surrounding the earth is less

than in adjacent regions. Successive observations, taken subsequently,

reveal these low pressure areas in movement southeasterly across the

continent, to be finally dissipated by equalization of pressure through
air movements, or to endure and pass out into the ocean from the

Atlantic shore of this continent. With the formation and progress

of these areas of low pressure, winds arise that are directed toward
them, and the air flows from hundreds of miles distant to equalize the

variant pressures.

In California the prevailing winds are from the south, southwest,
and west, rushing toward the areas of low pressure as these pursue their

diagonal course across the continent. Sometimes, however, centers of
low pressure enter the state from off' the Pacific Ocean at which times
easterly or northerly winds may blow over parts of the state. These
air movements may be concentrated in volume or altered in direction
locally, by hills or mountains or the passes between them, so that the
winds of the lower atmosphere may often be at variance with the direc-

tion of the more widespread air movements.
The winds may blow as gentle l^reezes or attain to the velocity of

gales, in accord witli their nearness to the low pressure areas or the
degree to whicli their pressures arc ])elow those of the surrounding
regions, and they are called zephyrs, ])reezes, winds, gales, or cyclones
as they have greater speed of movement. Velocities of air movement
have l)een recorded as great as 130 miles per hour before the instru-
ments of observation were demolislied, but velocities exceeding thirty
miles per hour are unusual.

This movement of air from one locality to another to equalize differ-

ences of barometric pressure in the eartli's atmosphere, is the primary
feature of storms. Transporting air from one area to another exposes
it to new temperature conditions^ and as adjustment takes place by
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the flow of lu'at from the manner element to the cooLt, if tlu^ temi)era-

ture of the air is reduced, its Yai)or couteiit for the lowered tempera-
ture may exceed its new holding-capacity, and the excess moisture may
then be expelled from the atmosi)here and fall to the earth's surface as

rain or snow. It is the lowering of the temperature of the atmosphei'(>

so much, that at its new temperature it is unable to hold all the water-

vapor present, that creates the change of the invisible waters of tlie

earth to the visible. When this change attracts the attention of man.
because of the inconvenience caused him in his daily pursuits by the

wetting of his environment, it is commonly named a "storm," but
minor precipitations are continually in occurrence from similar causes

and, not being culminations of aei-ial disturbances nor violent in their

intensity, they pass unnoticed. The daily fluctuation ol: temperatui'c

in (me locality is often sufficient to lessen the water-vapor holding-

capacity of the atmosphere at the coldest phase of the cycle; then the

cold of the night may cause slight preciY)itation, and dew, fug, or

frost may form, but for precipitation to occur in volume, a movement
is necessary of vapor-saturated air to localities of a cooler temperature.

California, spread out along the shore of the Pacific Ocean for a

length of 900 miles, experiences favorable meteorological conditions

for precipitation in sufficient volume to be called a "storm," only
during the season when vapor-saturated air from off the ocean is cai-ried

overland to contact with the cooler lithosphere. This season is wintei-,

being one part of the annual cycle of exchange of heat between the sun,

earth, sky, rocks, and sea, which gives variance to the daily cycle of

exchange from day to night. This annual cycle is caused bj^ the chang-
ing inclination of the earth's axis of daily rotation in circling its yearly

orbit.

Throughout the summer season, quantities of heat reach the surface
of the earth, and this warms the rocks, the soil, and the water. The
rocks and soil, requiring as they do a less amount of heat than does
water to increase their temperature to an equivalent degree, soon become
the warmer. Witli the coming of the winter season, less quantities of
heat penetrate the atmosphere to the earth's crust and a radiation of

heat occurs from both land and water. As the rocks and soil readil\-

give up their heat and, having less stored heat than the waters of Ihe
ocean, the land area sooon reaches a condition of temperature that is

lower than that of the water. It is only at this time of the year that
the translation of the ocean air to contact with the cooler land, lowci's

its temperature enough to produce over-saturation. Thus conditions

favorable to precipitation occur as this air, heavy in water-va])or, is

moved over the cooler land by the Avinter winds. Of the seasons inter-

mediate between summer and winter, it nmy be observed tliat rains

generally fall over the land during the cold of night, since at this time
only, is there sufficient contrast in tcmix'ratui-e with the inHowinu
ocean air, to cool the winds enough for pi-ecipitation to occur. Even in

the dead of winter the heaviest showers occur more fre(iuently at night.
The warmer temperature of the ocean air during winter, compared

to the inland atmosph(>re, is easily i)erceptible when traveling from San
Francisco on the ocean's shore, to Saci-amento which is eighty-live

miles inland. The United States Weather l^ureau records show the
mean temperature for January, the mid-winter month, to lie H degi-i^es

higher in Ran Francisco than in Sacramento, I)ut the temperature
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changes of ocean winds traveling northerly and landward would be

still greater than this. It thus comes about that the rain-producing

winds of California are generally from the southwest and south. Flow-
ing otf the Pacific, where the air has become heavy with water-vapor

through contact with the ocean, the winter winds traveling northward
and inland, enter regions of lower temperature, and the capacity of the

moving air to hold moisture is reduced, so, heavy with moisture for

their temperature as they leave the ocean, clouds are formed as the

winds progress inland. If the change is sufficiently pronounced, the

v.atery particles coalesce and are precipitated earthward as rain, snow
or hail.

Winds blowing from a land area are not favorable to precipitation,

even though their temperature may be reduced on entering a cooler

region, for the usual variation of temperature between night and day
over the continent, where the air begins its movement, is greater than

ever the ocean and prohibits its being so nearly saturated with moisture

as it starts on its journey. For this reason, in California the southeast-

erly winds usually produce lighter showers, while southerly and south-

westerly winds produce the heavy downpours. Westerly winds may
produce light showers but. without northward travel, variations of tem-

perature great enough to discharge large volumes of water from the

atmosphere, are not apt to be experienced. Similarly, easterly and
especially northerly winds are dry and, except under special local

circumstances, they would never undergo a lowering of temperature

sufficient to cause precipitation of even a small portion of their mois-

ture. For a like reason, the southerly and southwesterly winds of

summer, blowing" from oft' the cooler ocean to the warmer land, do
not experience a lowering of their capacity to hold moisture, so that no
precipitation occurs. On the contrary, these inflowing winds, warmed
by contact with the land, may have their water-vapor holding-capacity

increased and become dry winds.
All these air movements toward the low-pressure areas, in sweeping iii

from long distances, are extensive as to the areas traversed. Impelled
by the same power and rushing to the same low-pressure area, similar

winds blow over areas of thousands of square miles. In passing over

the land, varying quantities of moisture are precipitated along the way,
as the winds are cooled to varying degrees, or deflected or diverted by
local topography. So rain gages in adjacent locations may register

ditferent quantities of rain, all produced from the same widespread
storm. The shelter of knolls, of hills or mountains, or of ridges

or spurs, may lessen the quantity precipitated on leeward areas, while

the more exposed regions may receive an increased rainfall. The
greater cooling of the air on moving up slopes and arriving at higher

elevations, usually increases the precipitation as well. Since these

v^ariations in quantitiy of precipitation vary with toj)ography and
elevation, which are fixed in their influence and unchanged with the

arrival of new storms in future yeai's, the precipitation taking place in

adjacent areas and over which the same storm winds customarily sweep,

Avhile not alike in quantity falling, is quite similar in magnitude rela-

tive to tlie precipitation of other years. So tlie magnitudt^ of ]irecipita-

tion, relative to that of other years, is found to be very nearly alike

over whole regions, so much so, that the term "index of seasonal wet-

ness" has been evolved to express this maunitude of the total rain-
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fall fur a season relative to the magnitude of other seasons, and this

index has like values over entire sections of the state.

The numerical value for the "index of seasonal wetness'' at any
rainfall station, is the total rainfall for tliat season expressed in per
cent of its annual mean. This mean is the averajre value for several

years of record, and the nmiiber of years should hv extensive enough
that their average approaches a value, which the rains of succeeding
years exceed and fall short of "m like amounts. The index of seasonal

wetness, comi)uted from sucii a mean, expresses the degree of wetness
of the rainfall experienced that season by any locality, in terms of

their customary or normal pret-ipitation. These indices for successive

years form a series of numbers which bear a redation, one to the other,

identical to that of the actual values of seasonal i-ainfall, but instead

of expressing volumes of water as do the precipitation records them-
selves, they ex]n-ess the degree of normalcy of each season's rainfall.

To conver.t the indices to actual volumes of water, they must be multi-

plied by the value of the mean sasonal rainfall.

Plate I, "Comparison of Index of Seasonal Wetness in ^lountain
and Valley Areas," illustrates the similarity in value of relative pre-

cipitation in adjacent areas. A mountain area in the Sierra Xevadas
is here compared to a portion of the Sacramento Valley which, although
several thousand feet lower in elevation, is located in the same storm
paths. The indices for six stations of the United States Weather
Bureau in each of these areas are averaged and plotted on the diagram.
To accentuate any cumulative difference in the values of these compared
average indices for the mountain and valley areas, as the years succeed

themselves, they are plotted as sums; each value plotted being the sum
of all indices for its area, beginning with the initial year and including

the value of each successive year up to the one for w^hieh the value is

plotted. In originally expressing' these indices in per cent, each one
contains the number 100, w^hich represents the wetness of a year of

normal rainfall ; the years that had a preci])itation above normal are

represented by numbers gi'eater than 100; and those that h:ul less, by
numbers smaller than 100. In the diagram, Plate I, the transverse

heavy line about midway between the top and bottom lines, represents

this datum of 100, and this heavy line is intercepted by lightly drawn
lines at right angles to it in direction, one to a year, on whicli are

plotted the successive accu)nulated sums above or below the datum
line. But since, in summing the indices of successive years t:i obtain

values for plotting on this diagram, the adding into the sums of the

value 100 contained in every index would serve no useful juirjiose, all

the indices had their numerical values decreased by subtracting 100

from them before the additions were made. This, in effect, makes the

genei-al direction of the lines on the graph, i>rogress transversely acr()S.s

the paper from left to right, instead of continuously inclining ujnvard

as the multiple additions of 100 would have caused them to do. if the

100 had not been first sul)tracted from each value. The sum j)lotted

on each yearly line becomes gi'eater than the sum plotted for the pre-

vious year, if the index representing tlu' intervening season is larger

than 100; and similarly the sum liecomes less than that plotted for the

)>revious year, wh<m llie index of the intei-vening season is smaller than

100. So the idolled liiu^s traverse the chart ])arallel to the datum line

when the ]>recii)itation for the >-(\ir is noi'ui.d, slope u]>ward with
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above normal season precipitation, and downward with subnormal
precipitation. The steepness of the upward ineliuations and the sharj)-

uess of descent of the downward slopes, indicate the degree of wetness
compared to the mean or normal, of these two areas. The plotted lines

pass above the heav}' datum line or below it, as the accumulated precipi-

tation, beginning with the initial year, is greater or less than it would
have been had all seasons for which the indices are summed, been
normal ; and the passage across the heavy datum line is witliout rela-

tion to the normality of the year in wliich the line crosses the datum.
These j)k)tted lines on Plate I. one for a mountain area and one for

a vaUey area several thousand feet below, picture the secjueuee in

values of the indices for the two areas as the lines progress from loft

to right. The downward slope of a section of a line, where values for

successive years continually plot lower and lower approaching the

bottom of the chart, indicates a period of consecutive years during
which the precipitation is less than normal; in an analogous manner,
the oppositely directed sectiojis that pursue a course continually directed

upward, show the occurrence of wet periods. Of these inclined sections,

their length, distinguished by the number of yearly lines intercepted,

represent the duration of these periods and their steepness shows the

degree of their departure from normal.
Should it be that the magnitude of the precipitation was not propor-

tional in these two regions which are here compared ; that the sequence

of values of seasonal precipitation in the one was not duplicated by a

like sequence in the other; or that with the appearance of a group of

wet years in one area, a group of equally wet years did not appear in

the other; then these two lines, one representing a mountain region, the

other a valley area, would have deviated from each other as tliey cro.ss

the chart, and as unlike rainfall continued to liave occurred in the two

regions during the same years, the lines would have departed wider and
wider. Instead, the approximate coincidence of the two lines through-

out their entire course across the diagram, shows that the slight numer-

ical differences in values of sums, plotted for the two areas in the

same seasons, are variables that are wholly circumstantial and are

greater or less than zero without prefei-ence. The close proximity- of

these two diagrammatic lines as the precipitation o;-cnrrenccs over one

area are duplicated over the other area several thousand feet lower on

the valley floor and some fifty miles distant, shows hnw widespread

are the rain-producing meteorological phenomena and how th.ey cause

proportionally like events to occur at widely sejiarated places, diversely

situated both topogi-aphically and geographically and one receiving

almost twice the total precipitation of the other.

By constructing like diagrams to present the cumulative sums of the

indices of seasonal wetness for every one of the 277 rainfall stations

that the United States AV(>ather Bni-eau has maintained in California

for more than ten yeai's, the se(|uence of magnitude of seasonal pi'e-

^•ipitation relative to its mean, has been compared over all the state. In

so doing, it was found that, althnngh the indices of wetness in all parts

of the state tend toward like values, there were groups into which the

stations naturally fell. By superimposing these lines in all the various

l)()ssil)le combinations of station comparison, it was disdo.sed that the

lines of certain groups were in approximate coincidence, wliile they

diverged, often widely, from the lines of other stations outside the
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group. Tvvent}-six natural groups were so distinguished, each with
the diagrammatic lines in the group approaching coincidence with the
mean line of the grouj), more closely than they approached, with similar

coincidence, the diagrannnatic lines of the stations in other groups.
These twenty-six groups, segregated solely by the similarity in shape
of the diagrammatic lines of adjoining rainfall stations, then, represent
the aggregate precipitation records on twenty-six areas, each customa-
rily swept by the same storms. The magnitude relative to the mean, of

the rainfall in successive seasons over each of these areas, is alike. The
average index for all the stations of a group also represents, with a
close degree of approximation, the magnitude of the precipitation at

all the stations within the group. This average magnitude relative to

the mean, of the seasonal precipitation over the area represented by
each of the twenty-six groups of rainfall stations, is set forth in Table
1, "Indices of Seasonal Wetness for Twenty-six Precipitation Divi-

sions." These indices of seasonal wetness express this magnitude of

seasonal precipitation in all parts of the state for each of the fifty

years tabulated and for each area of the state customarily swept by the

same storms.

Plates II to X, "Mass Diagrams of Indices of Wetness Showing
Comparison of Station Precipitation to Mean Sequence of Division,"
])resent diagrammatic lines similar to those .just described, for each
of two hundred and sixty United States Weather Bureau Stations that
have more than ten years of record. These diagrammatic lines are
superimposed one on the other, for all the stations in a group. Twenty-
six plats are so presented in these nine plates, one plat to a group or
division of the state, and the mean diagrammatic line for each group
is shown thereon as a heavy black line. Each group or division of the
state has been named for its locality and labeled with a letter of the
alphabet, while each rainfall station bears a reference number. The
name of each division and its letter symbol are tabulated in Table 1.

Table 4, "Alphabetical List of Rainfall Stations and Summary of

Precipitation Data," records every rainfall station used in these com-
parisons, together with its reference number, its precipitation division,

elevation above sea-level, years of record, mean of the years of record,

and the fifty year mean obtained by proportional comparison with the

longer records at other stations in the same precipitation division.

This table also contains references to Tables 5 to 30. "Records of
Precipitation and Talile of Computed Indices of Seasonal Wetness for

Precipitation Divisions." This series of twenty-six tables, one each
to a precipitation division, lists the names of the rainfall stations fall-

ing in the group within the limits of each division. The measured
seasonal precipitation is there tabulated and alongside is shown the

index of seasonal wetness computed from the records of that station.

The index is tabulated for each one of fifty years, including those in

which no precipitation measurements were made. These indices were
all obtained by dividing the seasonal precipitation, either measured,
or computed when no measurements existed, by the mean seasonal rain-

fall for the fifty year period. The rainfall for the years of missing
record at each station was computed through simple proportioii, by com-
pariug it to the rainfall of other stations in the same group that liad
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Table 31, " Rliseellaneou.s Precipitation Records, U. S. Weather

Bureau," tabulates the precipitation for all stations of the United

States Weather Bureau with more than ten years of record, not used

in the compilation of indices of seasonal wetness. Excepting those

located in the desert region in the southeastern corner of the

state, for which no study was made, Tehama, Sacramento, San Fran-

cisco, Oakland, Berkeley, and Point Reyes are the only ones omitted.

Plate XI, "Comparison of Sequences of Precipitation at San Francisco,

Oakland, Berkeley and Sacramento with JMean Sequence of Adjacent

Precipitation Divisions," shows why these stations were not included

in the study. Although having long years of record, these stations

are not like adjoining ones. The decided difference in shape of their

diagrammatic lines from those of adjacent stations, of which there

are many, and the divergence of these lines from the average lines of

adjoining stations as they cross the plat from left to right, show that the

seciuence of measured precipitation from season to season at these

stations is out of harmony with that at the large number of adjacent

rainfall stations.

Th*^ twenty-six precipitation divisions of the state, developed through

the analysis of all the precipitation data of the United States Weather
Bureau, are delineated on Plate XII, "Map Showing Boundaries of

Precipitation Divisions." The location of all the rainfall stations is

shown on this map by red dots and the number close to the dot is the

station reference number. On the map, and at the top, the names of all

these stations are listed opposite the station reference numbers, which

are arranged in numerical order.

This map sets forth the boundaries of these areas of the state,

twenty-six in numl)er, which are swept by the same storms. Dissimilar

in topography but alike in l)eing customarily traversed by the same

moisture laden winds, the land in each area enjoys wet seasons or suffers

droughts, in unison. With startling differences in the magnitude of

precipitation at the several stations within each area, still their rela-

tive magnitude in succeeding years is so much alike that it can be

oxin-essed quite accurately by one index number for all the stations

within the area. These indices, named "indices of seasonal wetness"

show the relation of the seasonal precipitation to the long time mean
for every part of the division and for each year of the past, and are

a measure of the degree of conformity of each season to the mean.

Seasons having indices greater than 100 are wet years, and are wetter

the higher the value of the index. Occasionally, vears of extremely

heavy precipitation have values as high as 200. The dry years have

indices falling below 100. and extreme droughts have values of 50 to 60.

Here then, encompassed within the small limits of Table 1, "Indices

of Seasonal Wetness for Twenty-six Precipitation Divisions," and

Plate XII. "INIap Sliowing Boundardies of Precipitation Divisions."

is recorded the history of the variation of seasonal rainfall during the

l^ast half century and in every i)art of the state.
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CHAPTER III.

RUN-OFF FROM THE MOUNTAIN AREA.

The water-bearing- winds that traverse California during the rainy

winter season precipitate three Inindred billion tons of water annually

npon the surface of the State. Most of this falls as rain or snow upon
the mountain area. Higher in elevation and cooler in temperature, the

mountains are more effective in reducing the moisture holding-capacity

of the vapor-laden ^\dnds than are the fiat lands, so that these winds
in rushing toward the low pressure areas, give up much more water to

the mountains than to the lower regions. This precipitation, as rain,

strikes the surface of their slopes to flow toward lower elevations; as

snow, it mantles the earth's surface or collects in wind-blown drifts

to await warmer temperatures for conversion to mobile, liquid water

th it may pursue a like downhill course toward the ocean.

The moving waters, ever journeying to lower elevations, concentrate

in the ravines and gullies toward which the surfaces slope. Continually

enhanced in volume by confluence with the like accumulations in inter-

cepted channels, they restlessly pursue their downward course, follow-

ing the most deeply cut depressions or the steepest g'radients, mitil

they finally become engulfed in the earth's vast reservoir of waters,

the ocean. These ever-journeying waters, falling on the drainage area

as precipitation, concentrated on the land surface as run-off, and
coursing down the water-channels as stream-flow, reach the ocean as

drainage; and so by returning to the storehouse of w^aters from which
+hey were first vaporized and carried to the mountainous area by the

jioisture laden winds, they have completed their circuit of travel.

(California's water producing area, the moixatains, although nearly
state-wide, is not uniform in water yield. Influenced by the topog-
raphy, the elevation, and the exposure of the divers localities, varying
amounts of precipitation fall on the collecting areas, and the run-off

derived from it also varies in a similar manner. Generally, the run-oft'

is least from the regions near the Mexican border, and greatest in those

northward areas of the Coast Range Mountains that are contiguous to

the Oregon line. It ranges from less than an inch in depth over the

land annually from the least productive regions of the .south, to over
a hundred inches in depth from the greatest water-producing areas of

the north. Between these two extreme regions separated by the length

of the state, is the water-producing mountain area, three-fifths the
surface of the state.

The variation of run-off in the geographical divisions of this water-
producing area, however, is quite similar to the variation in elevation
above sea-level, for the higher altitudes, in being most effective in

intercepting and cooling the moisture laden winds, are recipient of the
largest amounts of precipitation. The cold of their great heights
precipitates excess atmospheric water-vapors as snow, solid crystaline
M^ater ; while the lower regions, warmer in temperature, are recipient of
liquid water only, as rain. Distinguishable by the form in which the
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waters are ])recii)italed upon them, the surface of the State may be

divided into throe regions. These regions diflFer in their altitude above

sea-Un'el. The U)\vest of these receives its precipitation entirely as rain,

and the highest as snow. Intermediate between the two, precipitation

occurs as snow or at other times as rain. Water production in large

volumes is confined to the two higher regions which occupy two-fifths

of the total area of the state.

The most elevated of the two great water-producing regions lies

al)Ove altitudes of 5000 feet, and comprises the peaks and slopes of the

highest mountains and the highland fiats and meadows. Through
receiving a greater precipitation and almost wholly in the form of

snow, this region yields the largest volumes of Avater and sustains the

llow in the strofinis for a more protracted period of time than do the

other portions of the State. This water-producing expanse of high

mountains, 22,400,000 acres in extent, lies between the 5000 foot con-

tour and its highest elevation, the tip of Mount Whitney, United

States' culniinating peak, 14,500 feet above the sea. ]Most of this

elevated region lies in the Sierra Nevada ^Mountains, between Tehachapi
Pass and Mount Shasta. Olher portions, far less extensivf;, lie in the

Coast Mountains between Clear Lake and the Oregon boundary, and
small areas lie in the mountains south of the Tehachapi Pass.

Tne precipitation on these areas is almost entirely snow, and this,

beginning earlier, extends throughout the winter and continues later

into the spring months than it does in other regions. Through the

dead of Avinter the entire surfac(> is clothed in a mantle of snow, and
huge drifts collect in the more sheltered recesses of the mountain
flanks to smooth their outlines and throw the protruding rocks into

high relief. Nestling among the crags and crests and filling pockets

eroded in their sides, are sixty-five glaciers. These bodies of perennial

ice grow in size during the winter months, through the consolidation

of the snow fallii^g and drifting on them, but shrink during the sununer

and deplete their mass, yielding the melted ice and snow waters that

give source to the streams which issue from them. The waters of this

region remain congealed until the summer warmth melts them, and so,

retarded in their run-off. they do not reach the stream channels until

May, June and July. Since large amounts of heat are required to

release these waters from their chill bondage, the run-ofl: from these

areas does not contribute to large floods, but rather enhances the

stream flow with fair uniformity during the melting period, fiuctufding

with the alterations of warm and cool weather.

Below these hi'jbland regions, but more than 2500 feet above the

.sea. is an area 2:^700, ()()() acres in extent, mountainous and rugged of

structure, and comprising about one-half the upland area of the state.

This expanse includes the eminences of foothills, the .secondary ridges,

the sloping sides of major mountain chains, the smaller ranges in theii-

entirety, and most of the plateaus and mountain valleys of California.

The precii^itation over these lands oecnrs lioth as snow and rain, thougli

the mantle of snow is of but short dnration. Elevated and genei-ally

receiving a large precipitation, th(^ wide expanses of this region yield

large volumes of run-off. Sonu'times melting with subsequent warm
rains, the snows of this region join with the run-off of heavy rain-

storms and swell the streams to extreme flood height. But since most

of the pi-eeipit.'ition f.dls as rain, run-off usnally follows ((uiekly after
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tilt' stoi'ius. Streams attain their tluod stage during or shortly after

the heavier do\viij)oiirs. Most of the ruii-ott' oecurs duriiig the mouths
of heavy rain, Deeember, January, February and March, but the flo^v

is nsnally well sustained, nevertheless, from lesser showers and
drainage from water-soaked portions of the region, during April and
I\Iay.

The third region, entirely below elevation 2500, includes the low-lying
fiat lands of the State, the foothills and rolling slopes of the marginal
lands, and the lower mountains. ]Much of this area is agricultural.

J'].xeept for occasional lig-ht snow storms, the precipitation falling here
is entirely rain. Receiving a lighter precipitation and being soil

covered and less steep of slope, this region contril)utes the least to the
State's run-off. Its flat lands, lacking the surface inclination to put
the water in motion, largely' absorb the rains falling upon them, or
detain them in pools and puddles or in the saturated top-soil, to be
evaporated back into the atmosphere. Only during extremely heavy
downpours of infrequent occurrence, do the flat lands contribute run-
oft' to the stream channels. The rains fallinir on the foothill and moun-
tainous areas of this region, however, usually find their way quickly
into the stream channels after the ground s^^rface has become wet.

But with a third of the seasonal rainfall often required to soak the

surface soil before appreciable run-off may occur, the contribution to

stream flow from, this area is much less than from the higher regions,

it does not begin until mid-\A'inter, and is confined principally to the

months of January, February and March. JMost of the run-off from this

lower region takes place ou lands too low in elevation for tlie shed
waters to be caught in mouiitain reservoirs and, being of short duration
and coming at times when all the agricultural lands are soaked with
water, is of little value, but rather it is an inconvenience, especially

on the flats, where often the construction of flood control or drainage
vrorks is required to relieve farming lands of a surfeit of water
The storms traversing California precipitate varying quantities of

water upon all of these regions, but in each area a portion only of the
falling waters reach the stream channels ; the rest is dissipated through
evaporation to the atmosphere. This division of waters takes place as

soon as precipitation starts and continues throughout the entire course
of the water movement. Moisture is evaporated from the falling par-
ticles of rain or snow, from the surface of pools or puddles, or snow
fields, and from wetted soil areas. Water is also vaporized from the
vegetation that groM^s on the watershed slopes. Much of the water that

wets the surface soils is absorbed by the root systems of vegetation so

tliat where trees, bushes and undergrowth are dense, large volumes of

water are vaporized into the atmosphere through transpiration from 1hf

])lant-surfaces. Evaporation from fallen snow may also l)e lar-ge, as it

oi'ten lies upon the ground for months, exposing vast surfaces from
which va])or may enter the atmosphere. Even while the run-off is

collecting in the stream channels, and continuing throughout the river's

course, additional fractions of these waters are dissipated through
evaporation. The aggregate precipitation which may be returned to

the atmosphere without becoming stream flow in the lower reaches of

the channels, may therefore be as small as one-fourth or as large as

thrce-foui'ths of the total, according to the contingencies of the season's
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weather jkkI the cireuinstanees of t()pograi)hy and geology oi' the area
upon which it falls.

p]xcept as it falls on frozen or non-absorbent surfaces, precipitation
upon strikijig the earth must first moisten its top-covering, and it is

only after this has become saturated that water gathers on th(! surface
to journey down the slopes of the catchment area. The first rains of
the season, less continuous and less intense, are usually taken up in

Avetting the surface upon which they fall, and run-off occurs only
after several inches of moisture have been precipitated. Collecting
in jiuddles and pools or moving down the slopes in streamlets, some of
the run-off trickles into seams and cracks of the mountains' rocky
structure while other quantities are absorbed by pervious soil cover-

ings. Advancing by the attractions of gravity and capillarity and
filling the pores and interstices of the earth's crust, this percolating
moisture penetrates to great depths. It finds its way into the rocks,
working slowly through the seams and along the faults, sometimes
penetrating to the heart of the mountainous structure. Although
usually a small portion of the total, these percolating waters are
especially valuable to man in their reappearance at lower elevations
as perennial springs to moisten meadow lands or to increase the waning
summer flow of brooks and streams. For these tardy waters, in penetrat-
ing the subsurface regions and pursuing a more dilatory underground
course, wet the beds of the stream channels the year round and furnish
all or a large part of the dry season flow: they fill the subterranean
gravels and reservoirs, and are the principal wiaters available, except-
ing in lakes and reservoirs, when the great volumes of run-off that
pass in flood flows have subsided. They thus carry over volumes of
w^ater, for deferred use during the hot, dry summers, that would other-
wise pass down the water channels at a time when not needed. The
aggregate run-off from all these regions, however, appears in the
stream channels in fluctuating flows having a striking similarity to the
periodic occurrence of seasonal precipitation in California.' Plate
XIII, "Characteristics of Run-oft' from California Mountains," pre-
sents the hydrographs of five streams, each typical of a separate sec-

tion of the State. These hydrograplis show tlie run-oft' in each of the
five streams, month by month, for a year of maximum flow and for
one of mininunu flow, as well as the hydrograpli of the mean monthly
flow of all tlie years of record. For convenience of comparison, these
hydrograpiis arc; plotted to show the monthly run-oft' in per cent of the
annual mean. Tlie hydrographs show that in all streams of the State,
the l)ulk of tlie run-oft' occurs during the winter months, with meagre
quantities flowing in the middle and late sununer. The extreme varia-
tion between the run-off of the maximum and minimum years, shows
the wide limits between whicli the sea.sonal run-oft' occurs in succes-
sive seasons, and how, in the minimum year, the usual scanty sunnuer
flow is much reduced, and tliat this takes place much earlier in the
season. In general, tlie water-production of very wet seasons may be
as great as four times that of the years of drouth; the average season
producing about one-half the run-off of maximum years; and of all

the water which wets the stream cliannels of the State, only one-sixth
flows during the five months of August to December, and but one-
third during May, June and July, while one-half of all the waters
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course down the stream ehannels to empty into the ocean during the
four months of January, February. ]\Iareh and April.

This run-off, in draining from the mountains, concentrates at the

lowest parts of the many topograpliic basius comprising their vast

expanse. For convenience of study, the smallest of these have been
united in groups, and Plate XV, "Map Showing Boundaries of Drain-
age Basins," delineates the boundaries of these drainage basins or

groups of minor basins. Eaeli basin bears a number on this map
referring to a table at the side, which gives the name of the stream
draining it, or the group of small basins.

Table 32, "Drainage Areas of California," presents a detailed

enumeration of the areas in all these drainage basins. These are

arranged in the table in the order of their geographic location,

grouped in six large topographic divisions of the State. In addition

to the total area in each basin, the area draining into each tributary

stream is also given, as well as the total area draining to the point of

confluence of each tributary with the main stream.

The water production of all these areas has been determined and,

of the total run-oif from this 52,000,000 acres, two-thirds passes down
the channels of the three largest rivers of the State, the Sacramento,
the Klamath and the San Joaquin. One half of the remaining waters
flow in the six next largest streams.

The State's total water production sufficient in volume to cover

73,000.000 acres one foot in deptli, is nearly one-half (forty-eight per
cent) derived from the western slope of the Sierra Nevada Mountains.
This runs oft' to join the two large rivers of the State, the Sacramento
and San Joaquin. The eastern slope of the Sierras produces only one-

tenth as much as the western, or five per cent of the total waters of the

State. Similarily, the Coast Range ^Mountains shed nine-tenths of their

run-off on the western side, but their total production is slightly less

than that of the Sierras, being forty-five per cent of that for the whole
State. The remaining two per cent of the total waters of the State

runs oft' the mountains south of the Tehachapi Pass and this is likewise

apportioned, nine-tenths to the western slope and one-tenth to the

eastern.

These waters, copious enough to submerge California's agricultural
lands to a depth of three and one-quarter feet each year, are shed from
mountain slopes replete with moisture, to rush through canyons and to

course by agricultural lands of the valleys where they would be invalu-
able for irrigation if the flow occurred during the dry sea.son. But
de^'ived from precipitation, the run-oft' closely follows the storms and
culminates during the rainy season or shortly thereafter, and these

waters largely flow past the farming lands while they are surfeited
with moisture from the winter rains, to pass into the ocean unused.

4—20273



50 WATER RESOURCES OF CALIFORNIA.

CITAFTER IV.

MEAN SEASONAL RUN-OFF FROM THE MOUNTAINS.

Varying from the rush of winter '.s inundating tioods to the meagre
flow of suunner waters that exude from the pores, seams and creviees,

or shallow earth or gravel covering of the mountain structures, the run-
off from the mountainous areas of the State concentrates in stream
channels, usually in a continuous flow but capriciously periodic in

volume. In fluctuating annually v;itli California's wet and dry
seasons, the precipitation of meteoric waters to the earth not only
furnishes volumes of water to the streams at yearly intervals, but,

wave-like, the run-off during each season journeys to regions of lower
altitude, swelling the stream channels subsequent to each culmiiuition

in intensity and dwindling with each cessation of rainfall. These
surface waters moving down the stream channels, are a concentration
of precipitation that has fallen on drainage basins many times tlie

areas of the stream beds, so that their gathering in the constricted

channels accentuates the varying intensities of precipitation with wave-
like swells in the flowing streams.

These waves move down the stream channels as long, slim wedges
of water each sliding on a base of length, many times its height. The
downstream toes of these wedges are the first storm-waters which find

their way into tlie channels, and the climax in intensity of run-oif

forms their apex-height, Avliile their upstream edges are the la.st of the

storm's waters draining off the collecting areas. The inclination of

their advancing fronts increases with the rapidity of arrival of the

culminating intensity of precipitation, and the apex-height of a wedge
is proportional to this culminatins: intensity and the base-length is pro-

portional to the duration of prei-ipitation. In passinir down the water
channels, these wedges have their speed of movement retarded by the

friction of sliding on the bottom and sides of the water courses. With
increasing roughness, the advancing front of the wedge becomes steeper

and steeper as it progresses downstream and the faster moving waters
of the apex-height rush and tumble onward to pile up over the toe-

water.s of the wedge struggling in their shallower depth to make
progress down the rough stream bed. Thus, in extreme instances,

"walls of water" appear in routrh channels of steep slope after sharp,

heavy down-pours.

A new wedge being launched with each fluctuation in intensity
f)f precipitation during a .storm, and with each new storm, the seasonal
flow occurring in the state's streams is composed of many wedges of
water sliding down toward the ocean: some closely superimposed on
the rearward slopes of preceding wedges, others separated by wide
intervals of time, and all having apex-heights and lengths of ba.se

whose magnitude range between wide limits. Increasing variety is

also given to the size and sequence of successive water-wedges by the
vastly innumerable meteoric occurrences that enhance or restrict the
portion of the tot;il jdvcipitatiou reaching the stream channels. P^all-
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iiig as rain, on water-soaked earth precipitation quickly fills the stream

channels but, falling on mountain covering parched by sunshine or dry

winds of preceding days, lesser portions of the total precipitation

rc^ach them and that more slowly. Falling as snow, but little or none

of the precipitation may innnediately find its Avay iuto streams but

rather may be held in banks and drifts, or in fields of ice or snow,

until later warm rains or the melting summer sun releases it to start

on its oceanward journey. !So, the chaotic sequence of rain, snow or

hail, winds and storms, or clouds or sunshine, with their changeable

intensities and manifold durations, produce successive waves of flow

in the stream channels of infinite variation. The average rate at

which the volumes of water in these multiformed waves or water-

wedges course down the stream channels in any season, including the

dwindling, diminutive sunmier flow after precipitation has ceased or

the season's snow is larg(>ly melted, is called the mean flow of the

stream for the season.

This mean flo^w for a season, while comprised of many variable wave-

like rushes of water, is nevertheless above all, distinguished through-

out California by its marked periodic characteristic which recurs regu-

larly each year. Stream flow, derived from precipitation, varies in

volume following an annual cycle much like that of the rains with

tlieir distinctly wet season and equally pronounced dry season. Plate

XIII, "Characteristics of Run-off from California Mountains," pre-

sents the average flow, month by month, for five typical (California

streams. The monthly flow of each stream being expressed on this

plat in per cent of the mean annual flow, permits the five graphs to be

compared, and their singular likeness in shape for not only the mean
year, but also for the year of maximum and the year of minimum run-

off, well illustrates the annual cyclic characteristic of the run-off from
the state's mountain area.

The general semblance of shape of the hydrographs of the many
streams of the State, which are exemplified by those of the five typical

streams on Plate XIII, is given variety by minor irregularities caused
principally by the geographical position of the catchment area and its

elevation above sea level. The drainage basins sheltered by mountain
ranges likewise those of lower elevation, in receiving a smaller precepi-

tation, have a greater proportion used in wetting their surface cover-

ing so that run-oft' does not follow precipitation so quickly, especially

ill early winter, as on the more exposed and elevated areas. However,
in the very high altitudes, the snowfall remains congealed in banks
and drifts until the occurrence of melting temperatures, so that much
of the precipitation on such drainage areas does not run off until

several months after its fall, and it is only in stream channels drain-

ing these areas high in elevation or those of extensive area that fiow

persists in large volume for an interval subsequent to the cessation of

the winter's storms; but the fiow in all streams soon diminishes with

the ending of the wet season and the coming of the period during which
no moisture is precipitated on the catchment area, and reaches the low
flow generally, by the first of August. This extreme depreciation in

volume of flow down the stream channels of the state during the late

sunnner is statewide, and is the characteristic of the annual stream
flow c.ycle in California equally marked to the usual great increase in

volume of flow during the mid-winter and .spring months.
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Seasons of heavy precipitation as well as of light precipitation have
water running down the stream channels with this same general
periodic variation in volnme, but the total volume is widely different
in succeeding years. The exceedingly great variety of sequences of
rain or snow, winds, and clouds or sunshine, tlieir differing intensities

and uneven durations in each winter season, all combine in divers
relations to make each season's run-off variant. In this irregularly
varying volume of total seasonal run-off, that of extremely wet years
may be four to six times as large as in seasons of small run-oft' and
the recurring order of sequence of the waves of run-off may never be
twice alike as the years succeed themselves.

The average or mean seasonal flow of any drainage basin is the
average value of this variable seasonal run-off' and is an expression
for the water-yield of drainage basins. That this expression may
truly represent the average water-production, it is requisite that a
suftieieutly large number of years of record should be grouped for
averaging, that the extreme irregularity in the fluctuation of successive
seasonal values may be suppressed ; for the mean value obtained from a
small number of years of record may alter as additional annual records
are included in the group for which the average is taken. A true
expression of the water-yield will therefore include so many years in

the average, that the inclusion of additional years will not greatly
change the mean value. However desirable it may be to encompass
long periods of time in this determination of the mean seasonal volume
of water running down the stream channels, the number of years of
record available is limited by the years during which measurements of

the flow in the streams have been made.
The United States Geological Survej^ through its Water Resources

Branch began the measurement of flow in California streams as early

as 1894, but observations of flow were made only on the larger streams
and not very many gaging stations were established and maintained
prior to 1908. In this year, regular measurements were being made on
fifty-five streams of the State. Since 1908. this numl)er has been
increased to more ithan 200 stream gaging stations regularly maintained
at the present time, and some records are available at about 500
stations. Table 33, "Publications of the United States Geological
Survey Containing California Stream Flow Data," sets forth the
references to all these data on stream flow observations. In addition
to the Suiwey's gagiugs, there are many records of flow in various
streams throughout the State that have been made by parties other
than the United States Geological Survey, but most of the observations
made, either appear in the pul)li('a1i()ns of the Survey, or the chronicles

are of such sliort duration that they are of small utility.

The years of stream flow record at each of these gaging stations is

graphically portrayed on Plate XVI, "Stream Measurements in Cali-

fornia by United States Geological Survey." Here the black cross-

bars, opposite the name of each gaging station, are drawn transverse
to the lines that extend from the top to the bottom of the page, one
to each year. The transverse bars, in intercepting the yearly lines,

present pictorially the ]ieriods of years through which stream gaging
records have been maintained at every station. The longer bars, in

intercepting a larger iniinbci- of yearly lines, represent a longer period



WATER RESOITRCES OF CALIFORNIA. 53

of record than the shorter bars, and the years of the calendar during

which the stream gagings were made are denoted at the extremities of

the intercepted yearly lines. ITpon scanning the columns of years on

this plate, it may be observed that only sixteen records comprise a

period of more than twenty years and that the longest is twenty-eight

years. It is also noticeable that there are a large number of records

from ten to fifteen years in length.

The vicissitudes of precipitation, and of the meteoric phenomena
which determine the amount of water that will run off a collecting

area when precipitation falls upon it, are too great for it to be probable

that these measurements covering but little more than a decade, would
include years representative of all possible values. Their average,

therefore, would not truly express the mean annual water-production

of their drainage area. That greater numbers of values of seasonal

fluctuation might be included in the groups to be averaged, resort

was had to the chronicles of precipitation which extend over many
more years than the measurements of stream-flow. The United States

Weather Bureau has maintained precipitation gages at one hundred
and fourteen stations for more than thirty years, at sixty-two stations

for more than forty years, and the records of sixteen stations extend to

fifty years while three comprise a period of over seventy years. Besides,

there are many more ^^dth records less than thirty years in length.

Of those greater than ten years, there are two hundred and seventy-

four.

Plate XVII, "Precipitation Records of the United States Weather
Bureau," depicts graphically the years comprised in the record of each
station and when it began. The continuance of these measurements
through the years is shown by means of black bars opposite the name
of the station at which they were made in a manner similar to the dis-

play of stream gaging records on Plate XVI. These bars extend
transversely across the page from left to right and mark between
their extremities on the intercepted yearly lines, the interval during
which the precipitation observations were made.

Since the origin of all stream flow is in the precipitation on the

drainage areas, its annual volume bears a relation to the annual volume
of precipitation. However, the proportion of the precipitation reach-

ing the water channels is not always the same. In years of many light

showers, especially if drying winds blow during the intervals between
them, a greater fraction of the total evaporates back to the atmosphere
than in years of more concentrated precipitation and of dark, dull days
separating the storms. Evaporation from snow fields may be great if

weather conditions favor it because of their vast areas exposed to the

drying atmosphere, and it is apt to be greater if the arrival of melting
temperatures is deferred by a long winter season. Also, the division

of the precipitation between stream flow and water that never reaches
the drainage channels, is influenced by the porosity of the earth's crust
and thf> ease with which precipitation, striking its surface, may perco-
late to depths beyond the reach of vegetation or of the capillary powers
of tlie soil to bring it back again to be evaporated to the atmosphere.
But the waters, which sink into the earth's surface-cover to follow the
minute conduits formed by connecting pore spaces in soils or gravels
or to traverse the devious seams and fissures in the rocky formation of
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the earth's outer cni.st, later appear as hillside springs or seepage at

lower elevations and iniieli of them find their way into the stream
channels. Because of many such varia])le influences dissipating
preeipitatii)n. the i)ortion of the total finally reaching the stream
clianncls may he ])i-actically zero in some regions of light rainfall or as
large as nine-tenths in areas wliere the rains are very heavy. A com-
parison of sti-cam flow measuivments with precipitation data reveals

that this fractional part of the seasonal precipitation whicli finally

becomes stream flow, varies principally with the total amount falling

and that there is a distinct relation between this amount and the
quantity running off each drainage area, which differs from that of
adjoining areas largely in the degree to which mountain ranges shelter

or expose them to storm winds or to which their elevation causes
precipitation as snow or rain. This relation is so predominant that
it suppresses to a great extent the minor variations in this division of

total seasonal precipitation occasioned by the changing manner and
order of occurrence during each season of storms and clear weather.

It so becomes possible to develop graphically this relation between
the fluctuating values of seasonal precipitation and the amount of run-
off' from each drainage basin. A ready means of expressing the fluctuat-

ing values of precipitation on each drainage basin is afforded by tlie

"indices of seasonal wetness" developed for all parts of the State in

Chapter II, "Precipitation." This presentation shows how the precipi-

tation on California lands occurs mostly in storms that sweep over wide
areas, and the water-producing region of the State is there divided into

twenty-six parts, called precipitation divisions, over which these storms
sweep and precipitate annually proportional amounts of rain or snow
throughout each division, which are approximately alike through suc-

ceeding years. Tlie series of niunbers named "indices of seasonal wet-
ness," ex]n-ess this amount of rain or snow for each of tlie twenty-six
divi.sions of tlie state in terms of tlie normal or customary prc^cipitation

occurring in that division, and th(^se numl)ers are tabulated for each of

the past fifty years. These series of numbers then represent the

numerical relation between the fluctuating values of seasonal precipita-

tion during the half century just past and, in their being a series of

numbers proportional to the actual values falling in each of tlie divi-

sions, are ecpially as useful as the actual precipitation records for

studying their relation to the amount of water runniim' otT tlic drainage
basins in each season.

Plates XVIII to LIII, entitled "Curves of Probable Kun-off," arc
graphs of the relation lietween the wetness or normality of the season's

precipitation and the amount of I'un-off on each of the oiu* hundred
and forty major di-ainage basins or groups of minor drainage basins

in California. In constructing these run-otf curves the margins of

cross-lined i)ai)er were numhci'ed beginning at the lower and left

corners. On the upf)er margin they proceed in increasing valnes trans-

versely aci'oss the sheet and re]>resent the values of the "index of

seasonal wetness." They extend upward on the side margin and
represent the depth of seasonal run-off in inches flowing off the drain-

age area^ For each simultaneous valne of measured seasonal run-off

from a drainage basin and ol' \\\r "'index of seasonal wetness" for

the preeipitation division in which the drainage basin is located, a
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point -was plotted on one of these cross-ruled sheets whieli is

at a distance across the paper equal to the value of the "index of

seasonal wetness" on the upper margin scale, and at a distance upward
from the lower margin equal to the value of the seasonal run-off on the

side margin scale. Points were so plotted on these cross-lined sheets

for ever}^ available measurement of seasonal stream flow in every one

of the hundred and forty major streams or groups of minor streams,

and smooth curves were drawn which, passing among the points,

average their departures from exact positions upon the curves drawn.

Numbers adjacent to the plotted points indicate the calendar year

of the last part of the season during which that run-off was measured.

These curves show tlie trend of the relation between the "index of

seasonal wetness" and the run-ofi from each drainage basin. They
pass through many of the plotted points, but due to the variable

weather in successive seasons which causes different fractions of the

precipitation to evaporate before running off the collecting area into

the stream channels, some of the points fall to the side of the mean
curves. The sequence of the storms, their intensity, the weather con-

ditions between the occurrence of storms, and the character of succes-

sive seasons, all influence this relation to an indeterminate degree.

For seasons in which these conditions favor a greater fractional part

of the meteoric waters evaporating to the atmosphere, the points tend

to lie on the lower side of the mean curve, anci for seasons favoring

a small evaporation, the points tend to lie on the upper side. Succes-

sive seasons of drought or heavy floods may also influence the position

of the points, for the quantity of ground water feeding the streams

does not change inunediately with variations in the annual precipi-

tation. Instead, there is a certain tardiness in response which places

these points on either side of the mean curve, according to very recon-

dite relations that obtain in the sequence of seasonal rains and snows,

and any one seasonal precipitation may affect the quantity of ground
water reaching a stream for a period as long as three years.

Although there are these minor influences which tend to make the

relation between the "index of seasonal wetness" and run-oft' an
aj)i)roximate one, nevertheless the data reveal that when a reasonable

numlter of measurements of seasonal run-off are at hand, a mean curve

uuiy l)e drawn which will not change much in position by procuring
aiul plotting additional measurements.
On this series of plates. XVIII to LIII, which exhibits the amounts

of run-oft' entering all the stream channels of the State in seasons

liaving different "indices of seasonal wetness," some streams have
many points on their diagrams indicating that records of their flow

have ])een kept for as many years; whereas others, on Avhich the records

ai'c short, have but few points, and a large number of the small streams
hav(^ no points at all. There are, however, sufficient points on the

diagrams to define curves for streams in which seven-eights of the

entire run-off of tlie mountaijious area of tlie State drains oft' into the

ocean.

For the large number of small streams on which measurements have
never been made, and for those on which the measurements have been
made for too few years to define a curve among the small number of

points on their diagrams, the run-off curves were developed throufrh
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comparison of the characteristics of their drainage areas with the

characteristics of the areas for which there are ample records to con-

strnct curves. The effect of the magnitude of mean seasonal precipi-

tation, of the nsnal storm intensities, of the elevation of watershed,

and of the absorbency of its surface, upon the shape and position of

these rnn-otf curves was investigated, and the comparison of these

characteristics of each drainage area provided the means for locating

estimated run-otf curves on the diagrams for areas from which the

run-off had either not been measured at all, or had been measured only
for a year or two.

These curves for drainage basins in all parts of the State are

generally similar to each other in shape and somewhat similar in

position on the diagrams. Because of the unit of value selected to

represent rainfall, the index of seasonal wetness, and to represent run-

off, the inches in depth over the land; these diagrams as drafted

are comparable one with the other and may be superimposed to study
the effect of the characteristics of their several drainage areas upon
the shape and position of their curves. For purpose of comparing this

effect of their characteristics, several plates were prepared which
assemble the curves superimposed on each other in different group-
ings. Plate LIV, "Comparison of Run-off Curves CTrouped Ceographi-
cally, " (run-off plotted to inches depth on drainage basin), makes an
assembly, placing on one diagram those curves whose drainage basins

lie in adjacent localities. Plate LV, "Comparison of Run-off Curves
Grouped by Types," (run-oft' plotted to inches in dopth on drainage
basin), makes a second comparison of the run-off curves assembling
on one diagram those curves which are most alike in shape and position.

Com[)arisons are again made of these curves, first by locality groups
and second by similarity of shape and position, on Plates LVI and
LVII, but on these plates the unit of value representing the run-oft'

from the drainage basins was changed from inches in depth, used on
the two other comparison plates and on all the run-off curves, to per
cent of the mean seasonal run-off. By making this change in the unit

to M'hich the data are plotted, the resulting curves have an altered

relation one with another which aft'ords added means of studying the

effect of the characteristics of their drainage areas in changing their

shape and position relative to one another on the diagrams.

It was by making the comparisons afforded by these four plates that

the run-off curves were developed for every drainage basin in the

State of California. Those curves constructed directly from measure-

ments of run -off are for streams which have an aggregate drainage

area of two-thirds of the entire mountainous area of the state and
which have an aggregate run-off of seven-eights of the total from the

state's water-producing area. The curves dev(^lopcd by comparison
are greater in number fhan those. constructed directly from measure-

ments, but their drainage areas are the smaller ones and have the

lesser run-oft". The curves developed by comparison were all obtained

by following a uniform procedure and identical scientific principles,

and they are based not only on all the information available concern-

ing their own drainage areas, but also upon the knowledge gained from
the gagings of rtni-olf on all the measured streams of the State.
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These curves indicate the depth of run-off from their respective

drainage areas which may occur in a season having a precipitation bear-

ing a relation to the mean, indicated by the "Index of Seasonal

Wetness." By the use of the "Indices of Seasonal Wetness" derived

for all divisions of the state and presented in Chapter II, the amount of

run-oft' in every stream was obtained from these curves for each year

that the flow was not measured, of the fifty for which indices were
developed. In Tables 34 to 173, "Seasonal Run-off Data," the values

of seasonal run-oft' for every drainage area in the State are tabulated

for the full fifty-year period. The "Indices of Seasonal Wetness"
for the precipitation division in which each stream is located, are also

tabulated there. In addition, in the column to the right, are printed

the values of seasonal run-off measured at the stream-gaging stations

and the average fraction of this expresesd in per cent, that occurs in

each of the twelve months of the year. Footnotes to the tables show
in v.-liat way the measured quantities were altered to obtain the total

run-off above the main body of agricultural land on the stream, for

in many instances the entire drainage area is not tributary to the

stream at the gaging station and in others water has been diverted at

points upstream. For all seasons in which no measurements were made,
the run-off was obtained by entry on the run-off curve with the index

of seasonal wetness for that season.

In these tables, 140 in number and one to a stream or group of

small streams, is assembled the seasonal flow, either measured or

determined by comparison, for fifty years and for the entire water-

producing area of the State. The mean value for this fifty-year period

is presented as the mean seasonal flow of the stream, since so far as

is known the inclusion of additional records would not materially

alter this average. The only direct information on this is the rain-

fall records at Sacramento, San Francisco and San Diego. At these

]ioints only, have precipitation records been kept much longer than

fifty years and these are for over seventy years. The average value for

fifty years in Sacramento is one per cent greater than that for seventy-

three years, in San Francisco it is two per cent greater, and in San
Diego it is three per cent less.

Table 2, "^Mean Seasonal Run-oft' in California Streams." which
follows herewith, presents the values of mean seasonal flow summarized
from tables 34 to 173, and gives for each stream or group of streams

the reference to the table number in which the detail information is

tabulated, and the plate number of the run-off curve used in develop-

ing the tabular detail is given in the tables of seasonal run-off data.

These values of mean seasonal run-off average the widely fluctuating

values of successive years and represent the average quantity to be
expected year in and year out, including the large floods of unusual
occurrence as well as the floods of lesser magnitude which occur fre-

quently, and also the diminutive flow of the seasons of drought. This

is a comprehensive statement of the volumes of water in all the rivers

and .streams of the state without exception. The geographic location

of their drninage basins is shown on Plate XY, "Map Showing
Tiouiularics of Draiiuuj'e Ba,sins.

"
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TABLE 2. MEAN SEASONAL RUN-OFF OF
CALIFORNIA STREAMS.

Run-
off

tabic

num-
ber.

36
36
37
38
39
40
41

42
4;j

44
45
46
47
48
49
50
51
52
53
54
55
66
57
58
59
60
61

62
63
64
65
66
67
68
69
70
71

72
73

74

75

76
77

78
79
80
81

82
83
84
85
86
87

90
91

92
93
94
95
96
97
9S
99
100
101

102

103

104

105

106

107

108

109

110
lit

Name of drainage basin.

Drainage
area, in

square
miles.

Mean seasonal run-off.

Acre-

feet.

Acre-feet

per

square mile.

tracramcnto River (Upper) above Pit River.

Pit Kiver

MfCloud
Churn Creek Group
Cow Creek
Bear Creek
Battle Creek
Ink's Creek
Payne's Creek
Backbone Creek Group
Clear Creek
Cottonwood Creek
Sacramento River at Red Bluff*

Mill Creek Group
Butte Creek Group
Feather River

Honcut Creek Group
Yuba River

Dry Creek
Bear River
Coon Creek Group
.\merican River

Red Bank Creek Group
Elder Creek Group
Stony Creek
Willow Creek Group
Cache Creek
Putah Creek
Orestimba Creek Group ,

Panoche Creek
Cantua Creek Group
Los Gatos Creek
Tcjon Creek Group
Caliente Creek
Kern River
Poso Creek Group
Deer Creek
Tule River
Yokohl Creek Group
Kawcah River
Limekiln Creek Group
Kings River
Dry Creek
San Joaquin River (Upper)

Cottonwood Oeek
Fresno River
Daulton Creek Group
Chowchilla River
Dutchman Creek Group
.Mariposa Creek
Owens Creek
Bear Creek
Burns Creek Group
Merced River
Tuolumne River
Wildcat Creek Group
Stanislaus River
Littlejoliiis Creek
Martells Creek Group
Calaveras River
Mokelumne River

Sutter Creek Group
Casumnes River

I'etaluma Creek Croup
Sonoma Creek Tributaries

Napa River Tributaries

Suisun Creek Group
Mt. Diablo Creek Group
San Pablo Creek
San Leandro Creek
Claremont Oeek Group
San lioreiizo Creek
Alameda Creek
Mission Creek Group
Penitencia Creek
("oyote River

GuadaluiM! River

Los Gatos Creek Group

568
5,346
669
100
444
137
366
34
80
178
251
937

9,258

971
251

3,627
314

1,200

79

262
210

1,919

109
414
710
394

1,195

655
1,340
295
208
119

1,.341

471
2,410

576
110
390
98

514
201

1 694

48
1,631

28
270
66

238
72

103

66
71

171

1.054

1,543

59
983
41

122
394
632
285
534
139
78

226
125

200
41

44
83
38
654
77
22
197

52
121

1,486,300

4,204,600
1,591,200'

83,100
510,200
103,700
421,800
28,200

84,200
207,500
294,900
913,300

9,929.000

1,157,400

3.58.400

5,283,500

199,400

2,652,600
49,700

412,500
34,100

3,181.900

73,000
213,000
555,000
92,200

586,000
421,800
110.800
27,100

12,500

9,750
95,600

45,000
760,400
47,200

20,650
141,500

14,800

407,900
62.200

1,925,100

4,500

2,056,900

2,300

68,300

5,200
67,700

8,300

12.800

6,500

7,500

24.400
1,1.33,500

2,0.55,800

8,850
1,376.000

8,150
14,300

316.500
898,100
93,200

482.000
75.300
35,600
115,200
52.500
69,800
17,200

18,900

24,600
16,700

140,900

25,000
5,200

80,100
22,000

08,500

2,616

786
2,378

828
1,150

756
1,151

825
1,048

1,166

1,175

974
1,072

1.192

1,427

1,456

636
2,210
627

1,574

162

1.658

672
515
782
234
490
644
83
92
60
82
71

96
316
82
187

363
151

794
310

1,136
94

1,261

81

253
78

284
115

125

98
105
143

1,075

1,332

151

1,400

201
117

803
1,421

327
903
542
465
510
421

350
424
433
297
441

215
324
232
407
421
566

Includes all strcsms listed above and also 145 square wiles of agricultural land.
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TABLE 2—(Concluded). MEAN SEASONAL RUN-OFF OF
CALIFORNIA STREAMS.

Name of drainage basin.

San Franeisquito Creek
San Mateo Creek Group
Smith River
Klamatli River

Shasta River
Scott River
Salmon River
Trinity River
Redwood Creek
Mad River
Eel River
Bear Creek
Mattole River

Noj o River Group
Navarro River
Gualala River Group
Russian River
Lagunitas Creek
Salmon Creek Group
Bolinas Creek Group
San Diego River
Santa Ysabel Creek
San Luis Rev River
Santa Margarita River. ......
San Jacinto River Tributaries.

Santa Ana River Tributaries .

San Gabriel River Tributaries.

Los .Angeles River Tributaries.

Malibu River Group
Santa Clara River Tiibutarits.

Ventura River
Jalama Creek Group
Santa Yne?. River
San .\ntonio Creek
Santa Maria River
San Luis Obispo Creek Group

.

Salinas River Tributaries

Pajaro River Tributaries

Soquel Creek Group
Pcscadero Creek Group
Tule Lake Groap
Goose Lake Group
Cowhead Lake Basin
Surprise Valley Group
Madehne Plains Group
Smoke Creek Group
Eagle Lake Group
Honey Lake Group
Lake Tahoe Basin
Truckee River
West Fork Carson River
East Fork Carson River
West Walker River

East Walker River
Mono Lake Groap
.Adobe Meadows Group
Owens River (Upper)
Bishop Creek Group
Owens Lake Group
Mojave River
.\ntelope Valley Group
Whitewater River

Drainage
area, in

square
miles.

38
84
627

!,320

803
813
734

1.965

275
457

!,547

82
264
780
273
623

1,508

84
230
158
207
126
325
690
330
460
280
167
379
911
226
242
797
138

1,634

1,019

1,042

1,070

324
222
901
275
24

379
548
188

498
1,507

499
447
67

323
405
411
166
453
524
446
216
211
119
269

Mean seasonal run-off.

Acre-

feet.

20,700
37.100

3,406,200

3,410,700

242,600
521,100

1.256.400

4,447,700

837,400

1,182,500

6,040,000
227.000

1,060,600

1,.305,300

391,600
849,700

1,416,600

89,200
113.900

36,600

35,400
33,000

59,400

31,900

48,600
253,400
150,200

71,000

.54,700

222,100
66,200

48,000
205.500
22,600

207,200
222,700
961,900
278,800
279,900

189,300

275.200
32,200

5.400

84,900

110.600

37,000
91,000

330.800
261,000
506,000
115,200

309,000
313 800
312,300
215,6.50

r/%100

278,100
341,500

83,600
98,200
29.700

13.500

Acre-feet

per

square mile

550
139

5,433

1,470

302
641

1.712

1,500

3,042

2,588

1,703

2,785

4,017

1.674

1.435

1,364

940
1.062

495
232
171

262
183

46
148

551
536
426
144
244
293

198

258

163

127

219

238
261

864
853
305
117

222
224
202
200
183

220
523

1.133

1.714

957
775

759
1..301

117

531

766
388
466
249

50

Depth
in inches.

iol
8.2

101.9
27 6
5.7
12.0
32.1
28 1

57 1

48 5

31.8
52.2
75.3
31.4
26.9
25.6
17.6
19.9
9.3
4.3
3.2
4.9
3.4
0.9
2.8

10.3
10.1

8.0
2.7
4.6
5.5
3.7
4.8
3.1
2 4

4 1

4 5

4.9
16.2
16.0
5.7
2.2
4.2
4.2
3.8
3.8
3.4
4.1
9.8
21.3
32.1
17.9
14.5
14.2
24.4
2.2
10
14.4

7.3
8.7
4.7

9

SUMMARY OF MEAN SEASONAL RUN-OFF OF CALIFORNIA STREAMS.

Name of Drainage .Area.

Drainage area,

in

square miles.*

Mean seasonal

run-off. in

acre-feet.

S.VCRAMENTO BASIN
SAN .JOAQUIN BASIN
SAX FRANCISCO BAY BASINS.
NORTH PAClFir BASINS
SOUTH PACIFIC BASINS
GRE.AT BASIN

21,420

18,178
2,219

16,543

13,583

8.876

25,199,500

12,.331,300

825.300

26.8.35,100

3.441.800

3,898,350

Totals. 80,825 72.531,350

*Thesc are the sums of the water-producing drainage areas of their streams and groups of streams ant^ arc not the
total areas of the basins named.
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CHAPTER V.

FLOOD FLOW IN STREAMS

Coincident with the progress of civilization, growth of industry, and
extension of agriculture that accompanies increase in population, man
and his improvements encroach upon new lands hitherto unoccupied.
On areas of recent encroachment, attracted there by the superior fer-

tility of the farming lands, man is now waging a contest with the waters
of nature for occupancy of hundreds of thousands of acres of river-

bottom soil. The contlict, more hazardous in not being continuous,
rages at irregular intervals of time, and often several entire seasons

pass with man and his works left in peaceable possession of these areas,

undisturbed by rising floods. But always, though at intervals, huge
volumes of water are poured into the stream-channels from climaxes

of precipitation, both prolonged and severe, and these waters, too great

to be confined between the low banks of the river-bottom lands, renew
the strife Avith man for occupancy by threatened inundation of these

areas. In the contest for occupancy of these regions, man has con-

structed many miles of earth dykes to stem the overflowing waters;

river channels have been enlarged, their crooked courses straightened,

relief channels excavated, and divers works built to combat the attack-

ing waters and prevent them from spreading out over the river-bottom

lands in the way of the past. In the more advanced communities,

these works protect well-kept orchards and acres of high-priced vege-

table crops whose wealth-producing powers, abetted by the unu.sual

fertility of the soils, have created many beautiful homes, villages, and
towns with substantial public improvements ; and well-paved highways

interconnect all. Secure in having successfully Avithstood many at-

tacks, these regions are nevertheless imperiled at times by the rise of

waters to heights but rarely experienced, for the occurrence of floods,

their size and duration, are the resultant of varying sequential combin-

ations of weather occurrences which produce at their climax, precipi-

tation of unusual intensity or of continuance for protracted periods of

time. That these flood-producing precipitations nuiy occur, the atmos-

phere must be lowered in temperature so much that it becomes greatly

oversaturated with water-vapor and precipitates the excess earthward

as rain. Unless this temperature is markedly reduced below that at

which the atmosphere is saturated, the resulting showers are light and

of short duration. INIarked reductions in atmospheric temperature

take place only when the warm aii* fr<mi the ocean is transported over

the cool land" by winter winds, and for strong thermal contrasts to

occur, air off" tlie ocean is usually transported many miles. To have

these winds blow over vast areas and follow previous occurrences of

sunshine and clouds in proper order to induce strong temperature

contrasts requires such a cooi-dinated sequence of these many meteoro-

lotrical phenomena, that it seldom happens. For every increased degree

of~ thermal contrast produced coincident to widespread wind move-
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ments from off the ocean, a more extraordinary coordination of the

weather must occur over a large territory for months preeedini^.

So to create storms of flood-producing magnitude, the sequence of

atmospheric disturbances over many localities must have coincidence
for considerable periods of time. With the extension of the locality

wet by storms, and their increasing intensity, a more complete coordi-

nation of weather is required over greater areas for a longer time, and so

the less likely is it to occur. Also, the rain-producing tendencies in

the atmosphere during the storms must predominate over the influences

tending toward their dispersal or toward abation of their violence, in

order that the storms may be exceedingly great in intensity or of long
duration, and these are least apt to occur in the most complete predomi-
nance. Therefore the chance that meteoric events oecuring over large

areas will unite in harmonious combination to produce great storms,

becomes smaller and smaller as the storms become greater. So it is that

the storms of great magnitude visit a drainage area at but infrequent
intervals, and so it is that precipitations, in visiting the drainage basins

in all variatioujs from the almost insignificant summer showers that

barely dampen a few acres of ground before again becoming vapor of

the air, to the driving, widespread storms that continue in fluctuating
intensity through a fortnight or more and drench thousands of square

miles of the mountain area, are separated in time by intervals increas-

ingly long on the average as the storms become greater in magnitude.
For these reasons, the waters of flood-creating storms pass down the

stream channels less frequently as their volumes increase, for generally
the magnitude of floods corresponds to the magnitude of the storms
creating them.

However, to further complicate the occurrence of conditions that

increase the volume of flood waters, the portion of the precipitation

shed to the stream channels is not alike for all storms. The absorbency
of the surface-covering of the drainage area at the time when the storm
waters are precipitated upon it, is most important in determining the

apportionment. Often heavy storms have such a large fraction of

their waters used in wetting the catchment area, that they do not con-

tribute excessively to stream flow. It is only when a sodden soil, wet
to saturation from previous downpours, or when the earth's crust is

frozen, that all of the rainfall reaching the earth's surface runs off to

the waterways. If, falling instead, on a dry soil or on a surface that

is absorbent because of an open and i)orous structure and whose inter-

stices are not already filled with rain or snow-water, large portions and
sometimes all of the precipitation are taken up by the earth's covering
and little or none reaches the stream channel to produce floods. But
with long-continued storms, even the more porous coverings may be-

come moisture-saturated before their cessation and shed great quantities

of water to the drainage channels during the latter part of the down-
pour. In other instances, when warm rains fall on snow-covered
regions, the rain-water may be joined by melting snow to further swell

the rising streams and a volume of water may i)ass down the channels

greater than the entire rainfall. These conditions of the earth's sur-

face-covering at the time of the storm, favorable or unfavorable to shed
the meteoric waters cast upon it, are largely resultant from the previous
weather happenings in the locality ; so that to produce large floods,
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the precedinor weather occurrences must not only coordinate to make
heavy downpours, ])ut must also coordinate to render the earth's sur-

face on the collectiuiT area capal)le of quickly turning off nearly all the

water it receives. The simultaneous culmination of weather conditions

on the draina<re area favoral)le to large and rapid run-off. may l)e

readied in all conceivalile de^rrees of value and so result in floods vary-

infj in severity and frequency of occurrence between equally wide limits.

That the long series of meteorological storm-inciting events should

so transpire that their climax may precipitate waters on a drainage
basin at the time its surface is in favoralile condition to shed nearly

all the precipitation falling upon it, is an expectancy of still more
remote occurrence than that the flood-producing storm should occur.

The likelihood of precipitation falling on and running off a drainage
area in flood volumes is therefore unusual and the greater the magni-
tude of the flood, the less usual may be its occurrence. This frequency
with which floods of the varying magnitudes may be expected, is there-

fore of prime interest to man who wages contest with nature for occu-

pancy of the river-bottom lands.

To view the frequency of occurrence of floods in their various

volumes and to draw deductions therefrom, special diagrams were pre-

pared to display all the flood-measurements from the records of the

T'nited States Geological Survey. These diagrams are Plates LVIII
to XCIII, ''Probable Frequency of Flood Discharge," and there is one

for each of the one hundred and forty streams or groups of minor

streams in the state. Points are plotted on these diagrams in such a

manner that their position indicates the frequency during the period

of stream measurement with which floods passed down the channels,

in volumes exceeding certain magnitudes. The scale on the side or

longer margin, numbered consecutively from 0.4 to 800, expresses this

frequency as the average number of occurrences during one hundred
years. While niunber 1.0 stands for an average occurrence of once a

century, the extreme number of 0.4 represents an occurrence once in

two hundred and flfty years, and the extreme of 800 represents an

occurrence of eight hundred times a century, the equivalent of eight

times in one year. The top or shorter margin scale of these diagrams

has divisions expressing the magnitude of flood flows in terms of inches

of depth to which the volume of water running off in twenty-four hours

would submerge the drainage area if spread evenly over its surface.

The scale divisions are numbered consecutively from 0.1 inch to 10.0

inches in depth. These values may be converted to the more usual

terms of cubic feet ])er second tlu'outrb their multijilication by the con-

version factor that is on tlie diaiiram.s imnuHliately adjacent to the top

margin scale. The less usual \uiit of inches in depth on the drainage
area running off in twenty-four hours was employed to express the

volume of flood flows, however, so that all the one hundred and forty

streams in the state would have diagrams with .scale divisions which
are equal in valne and numbered alike. This makes all the diagi'ams

comparal)le, one with another.

The cross-ruled lines on tliese digrams have not iho (Mjual s}>acing

customarily used foi- technical exposition, but instead, are separated

by intervals growing ])rogressively smalh-r for each successive unit of

the scale. The rate of progression li> which these intervals become
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smallor is uiiifonn on al! diagraiiis and is known uiathenialieally as

the "loo'arithmic scale." The artifice of usino- this special scale is oi'

great valne in drawing the curved lines on the diagrams in a mean posi-

tion to the plotted points and in extending the extremities of the curves
to the parts of the sheets where no points are found.

Each point plotted on the diagrams stands for all the flood flows

which crested at volumes greater than'that shown by the top margin
scale, and which occurred a numljer of times during the peiiod of

measurement equivalent to the number of times in one hundred years

indicated on the «ide margin scale. These points cluster on the lower

part of the diagrams since the records disclose only the floods which
occurred once or more during the period of measurement, and the long-

est record is twenty-eight years. The point nearest the top on any of

the diagrams therefore lies close to the line numbered 4.0 which is an
expectancy of four times within one hundred years or once in twenty-
flve years. Flood occurrences that may not be expected as often as

this, are indicated by the parts of the smooth curves extending beyond
the positions of the uppermost points. It w^as to enable the accurate

extension of these curves through the mean positions of the points, to

parts of the diagrams depicting frequencies of once in one hundred to

once in two hundred and fifty years, that the " logaritlimic scale" was
adopted in spacing the cross-ruled lines. It may be observed that the

employment of this scale causes all the curves to take the conformation
of a parabola, and that the portion of sharper curvature is well defined

by points representing measurements on the diagrams of measured
streams, while the extended portion of the curves is gentle in its change
of direction and approaches a straight line. Therefore the extension

of the curves to the parts of the diagrams without points was accom-
plished with precision.

Because of the great similarity in shape of the curves when plotted
on logarithmic scales, and their comparability resulting from the ex-

pression of the volume of flood flows in terms of inches in depth on
the drainage area, curves could be developed for streams which have
not l)een measured. Such curves were developed through comparison
of the physical and precipitation characteristics of the drainage areas
throughout the state. To reveal the eifect of these physical character-
istics and the usual storm features of the drainage areas, upon the
shape of the curve and its position on the diagram, Plate XCIV, was
]u-epared. This plate, "Comparison of Curves of Probable Frequency
of Floor Discharge," compares on one sheet, the curves of all the
streams. By means of these comparisons, curves were developed for
the many smaller streams of California on which no measurements have
been made. The curves prepared fi'om measurements as well as all the
ijiterpolated curves, are shown on this comparison plate.

All of these curves sweep upwardly from the lower left hand corners
of the diagrams, first bearing to the right but rapidly swerving towards
the tops of the sheets. Although they approach positions parallel

with the up-and-down margin, none of them become vertical even at

theii- upper extremities. Should the.y have arrived at vertical direc-

tions, the values of the flood volumes intersected by them on
the upper margin scales would represent the maximum floods which
might ever occur i-egardless of their iiifi'e(|ueiu'y. As the cui'vcs ap-



64 WATER RESOURCES OF CALIFORNIA.

proach the vei'tic-al, their further extensions become so nearly the direc-

tion of the side margin seales which are marked off to indicate

frecjuency of tloods, that their values on the top margin scales do not

alter- much as the curves advance on the frequency scales; so that the

more nearly vertical these curves become, the less do the infrequent

floods exceed the more usual ones in magnitude. The broad swing to

the right at tlie lower end of these curves, in having direction well apart
from the vertical, show that the smaller floods mount rapidly in size

for slightly lengthening average lapses of time between them.

The continued slight inclination to the right of all these curves at

their extreme upper ends and their failure ever to become straight up
and down, reveals that the maximum flood flow has not occurred in any
stream of the state since white man has resided here, and that the

greatest flood yet observed in any of the streams may be exceeded at

any time, but only at average intervals that are increasingly long as

the magnitude of the flood is greater. The diagram representing the

flood flows on Sacramento River at Ked Bluff shows that the expectancy
of a flood flow having a volume exceeding 250,000 cubic feet per second,

is four times in a century; of one exceeding 800,000 cubic feet per sec-

ond, is once in a century; and a flood exceeding 330,000 cubic feet per

second has an expected occurrence of but once in two hundred years;

and that still larger volumes may flow down the channel at average

intervals greater than this. In general, the diagrams show that floods

will oc(;ur once in ftmr years in more than tlouble the size that is not

exceeded on an average more often tlian once a year; more tluni

treble this volume once in twenty years; exceeding quadruple this

volume once in two hundred years; and at intervals of a few thou-

sand years a flood may be expected in at least quintriple the volume
which is exceeded not oftener on the average than once yearly, for even

at times of occurrence that are as infrequent as once in two centuries,

the curves depicting these natural laws, in still progressing on the

diagrams farther and farther into the region of greater floods, indicate

that most extraordinary floods may occur at average intervals of once in

many thousands of years.

Table 175, "Flood Flow in California Streams,'' tabulates tlie

greatest flood flows which have been measured, giving the name of the

stream, date of measurement, and allied information. The table also

gives estimates of tlie "maximum" flood flow in various streams and
presents all the information on measurements and estimates of the larger

floods which could be collected.
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CHAPTER VI.

EQUALIZATION OF THE PERIODIC RUN-OFF FROM THE
MOUNTAINS.

Three-fourths of California's waters run off their mountainous
catchment areas to concentrate in the stream channels, hurry down their

courses, and pass by the low-lying agricultural lands within forty-five

days after their precipitation from the atmosphere. Following the spo-

radic precipitation so closely, run-off is also irregular in its occurrence
but much \eiH so. The lapse of time between precipitation and almost

complete run-off, although not long, is still sufficient to merge the stream
flow derived from successive storms and run-off nasses wave-like down
the stream channels, and is fairly continuous through the winter
months. However, the long dry summers without rain to replete the

supply, cause interruptions in the flow at regular yearly intervals so

that run-off is periodic in its occurrence. Still, much of the precipita-

tion on tlie collecting areas does not join the .stream flow quickh^, but is

withheld by wetting the earth 's crust and covering, and were it not that
the ever-acting process of evaporation so reduces the volume of retarded
waters, their quantities would be sufficient "to largely equalize the perio-

dicity of flow. Instead, only minor parts of these retained waters ever
reach the stream channels and these are so small in cpiantity that they
do not nearly equalize the floods that quickly follow precipitation.

Of the storm waters that do not immediately collect in the ravines

and gullies to start on their oceanward journey, some wet the earth's

surface or sink into its porous structure, some are absorbed by the

cover of vegetation finding support in the shattered rocks and top-soil,

while others remain frozen in snow fields, drifts, or banks until release

comes with warmer weat^*^r. and they all have continuous contact with
the atmosphere except those that percolate to depths belows the earth's

surface. This contact with the atmosphere is uninterrupted during the

entire period of the water's detention on its catchment area. It occurs

over surfaces vastly greater in area than that of the earth upon which
the waters were precipitated ; for the atmosphere, in adapting its shape
with facile consonance to minute irregularities of contacting solids, not
only envelops every protruding rock or clod, mound of soil or snow,
and every branch, stem or leaf of the grass and trees, but even pene-

trates the pores separating the structural particles of the snow, soil,

and rocks, to still further enlarge the contacting areas. All these sur-

faces when wet by rain or snow, contact liquid or solid water with the

air. and evapoi-ation takes place unless the air be already saturated
with water vapor. Tlie saturation in the zones of contact for any but
limited periods of time, is prevented however, by the continually mov-
ing zephyrs and breezes which mix the atmosphere aliout and, should
any of these surfaces become dry, the moisture within the pores of the
soils or rocks, mid grass or trees, is drawn to the surface by their capil-

lary powers and rcmoistens the solid surfaces in contact with tlie air.

5—20273
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Ill this way iiiuisture may be lirouglit back to the surface to be evapo-

rated, oven after penetrating- several feet into tlie earth's crust. So
evaporation is persistently in proyre.ss and, effectively and without

respite, is reducing the volume of waters delayed in runnins; off the

catehment area, and from one-fourth to three-fourths of all the waters

that fall from the atmosphere are evaporated.

Evaporation is so active everywhere and at all times, that even the

percolating waters, which penetrate below the earth's surface too far

for the capillary powers of its covering to draw them back and which
are the only delayed waters not subject unceasingly to evaporation,

are finally exposed to the air at the springs, meadows, and marshes
wliere they again make their appearance, and give up moisture to the

atmos])]iere. Therefore, although the waters that are delayed more
than forty-five days from completing their journey to the ocean's shore,

are often large portions of the total precipitation on the drainage basins,

they are so immensely depleted in volume before reaching the stream

channels, that tho.^e finally becoming run-off constitute only one-fourth

of the state's waters.

The storms that precipitate these waters on California's mountains
in billions of tons annually, especially the large ones in Avhich the

greatest volumes of water are ejected from the atmosphere, extend

over regions of thousands of square miles and give up proportional

amounts of their vaporous burden to the localities traversed. Data
are presented in Chapter IT, "Precipitation," to show how these

storms sweep over great areas including both mountains and valleys

alike, and Plate I, "Comparison of Seasonal Index of Wetness in Moun-
tain and Valley Areas," shows how proportional amounts of storm
waters fall both upon the low-lying agricultural lands of the Sacra-

mento Valley and u])on the mountains thousands of feet higher and dis-

tant many miles to the east. So the bulk of the run-oft' from the

mountain area, in occurring within forty-five days after the storms orig-

inating it, passes down the waterways at a time when the state's agricul-

tural lands are already replete with moisture, for the same wide-spread
storms that drench the mountains precipitate some of their waters upon
the lower flat-lands. Therefore the state's waters in the natural regi-

men of the streams, are largely unavailalile for u.se on the agricultural

lands, which need them, but not witliin foi-fy-five days after the winter

rains.

To detain these waters on their catcliiiiciit ai'ca until the sumiuer
drouth arrives and then release them to augment the waning stream

flow, requires that reservoirs be provided to temporarily store them.

With space provided to capture the storm waters which would other-

wise immediately hurry down the stream channels, the rapid rush of

the state's waters back to the ocean may be arrested. The winter floods

may thus be reduced and their useless volumes of water subjected to

man's direction in flowing down the watei- courses. In this way they

may be u.scd to wet the di'y agricullural lands during the long Cali-

fornia summers, or for industrial and (lomcstic |>urposes that recjuire

water during the months of the year in which the stream flow is

naturally small.

Artificial storage cai)acity may thus be made to e(|uali/.i' the erratic

flow in the state's water courses for the convenience of man's industrial

cnteri)rises, although nature, in retaining large ]>ortions of \\\o preeipi-
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tatioii ou the eatcliment area, does not substantial!}' alter the perio-

dicity of flow ; and should storage be provided in adequate amounts, the

entire annual water-i>roduetion could be made to How at tinu^s useful

to man if it were not that some of the waters artificially retarded, return

to the atmosphere even as those detained by nature do. However, by
providing storage space in concentrated volumes and witli small water-

surface exposure, man may limit the part evaporated to less than ten

per cent. This is very much smaller than the evaporation losses from
the vastly greater surfaces of nature's delayed waters; Init if floods

are held in storage on the collecting areas for more than one season

amounts larger than ten per cent may diffuse into the earth's gaseous
envelope, although even then they are never as large as from the waters
detained by nature.

With the run-off of very wet years as much as four times that of

dry ones and the succeeding seasons attaining all manner of inter-

mediate values, the excess waters of very copious winters must often

be carried over several years to supplement the flow of deficient seasons
in order to completely equalize the periodic run-off. Since the per-

centage evaporated becomes larger and larger with the lengthening
time of detention, the fraction of the total waters of a drainage basin
wliich may be made subservient to man. becomes smaller and smaller as

tlie stream-flow is more erratic in occurrence. In very erratic streams
therefore, even when unlimited storage space is provided, not more than
fifty per cent of its total waters may be made to sul)serve man, while

in streams of uniform discharge as much as ninety per cent may be
utilized.

The degree to which the waters in all the streams of the state appear
in erratic volumes, has been analyzed and the amounts made available

to man by filling various volumes of storage capacity with flood waters
for deferred use. have been determined. To do this, fifty-four plates

were prepared. Plates XCV to CXLYllI, "]\Iass Diagrams of Run-off."
The monthly flow in every stream or group of streams is delineated

on these plates for the past fifty years and in such a manner that the

sequence of their fluctuating volumes is pictured by the inclinations

and curvatures of lines drawn across the diagrams from left to right.

These sinuous lines in tlieir cross-wise progress, incline upward during
periods of run-off greater than normal and turn downward during
times that are below normal run-oft'; the steepness of their slopes in

either case indicates the extent of departure from the average rate for

a mean season. Sections that parallel the heavy-drawn zero lines and
incline neither up nor down, are periods which have exactly the average
monthly rate of mean seasonal flow. These lines sometimes mount
higher and higher toward the tops of the diaorarns as the accumulated
run-off of successive above-normal seasons l)ecomes greater than the

simultaneous accumulation would have ])een with average flow all the
while. At other times they turn downward and during series of below-
normal years, approach the lower margins. In pursuing these' flexural

patlis. the sinuous lines cross the heavy zero lines whenever the sum-
mation of run-off, accumulated since the first year of the diagrams,
exactly equals the accumulation had the rate of run-off always
been average; and this may occur ou either upward or downwai'd
inclinations.
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To give values to these departures from the average rates of stream

flow, the plates have numbers spread along their margins. The upper
margins represent time and the fifty equal intervals intercepted by the

heavier up-and-down lines, are each a season of the half century of

run-off portrayed on them. The years of the successive seasons are

printed along these margins, starting from the left border. Also, each

seasonal space is divided into three-month periods by lightly drawn
up-and-down lines. The side margins of the plates have numbers
increasingly large as they extend above and below the heavy zero lines

which cross the sheets. In multiples of ten, one for each equally

spaced cross line, these numbers denote volumes of water and the space

between their lines represents ten per cent of the mean annual flow in

the streams.

Beginning at the left in the first of the fifty years, the values of the

successive total accumulations of water were plotted month by month,

and the sinuous lines of the diagrams drawn through them. These

values were summed progressively while expressed for each month in

per cent of the mean seasonal run-off, but instead of retaining the

superfluously cumbersome number one hundred in the summations of

these percentages, one-twelfth of it was subtracted from each progres-

sive monthly sum. Then, the actual net value added in each instance,

was the departure during each month from one-twelfth of the mean
seasonal run-off which is the average monthly rate of flow for the mean
season. This mode of expressing amounts of accumulating waters in

percentage values of their departures from amounts that would have
accumulated at the average rate of flow, is a technical device to reduce

labor in the arduous study of equalizing the periodic stream flow, which
would otherwise be so voluminous in figures by the time computations
were made for all the streams of the state and for every desired location

on each stream, that years of labor would be required to complete it.

The artifice in effect, so reduces the size of plates necessary to delineate

the mass diagram.s that it has become possible to print them in this

volume, and it so decreases their total number, that only one-sixth as

many diagrams had to be drafted as would have been necessary if the

customary method of technical expression had been employed.
Plate XIV, "Construction and Interpretation of ]\Iass Diagrams of

Run-oft'," graphically compares the diagram of accumulating masses of

water resulting from this adopted mode of expression, to the form of

the mass diagram of customary technical procedure. In both cases,

however, the monthly run-off' is expressed in per cent of the mean
seasonal; but in the mass diagram of usual construction, the values do
not have the one hundred per cent eliminated from the sums, so that

its form is identical to the ones of connnon practice which are con-

structed in standard units of run-off" such as the acre-foot or gallon.

The plate has dimension lines and figures which show the relation

between the two mass diagrams and their component parts, and how
they wei'e both drafted from values of monthly run-oft' which are tabu-

lated to one side of the sheet. Although the standard diagram is not

in the usual unit of volume, it will be readily recognized as custonuiry
graphics and the perusal of Plate XIV will show that the form of dia-

gram used in these investigatinns is identical in principle to the usual
form and difTers from it only in mode of expression, and that both
may be employed in the art in exactly the same way.





DATA FOR CONSTRUCTION OF EXPLANATORY MASS DIAGRAMS.
PLATE XIV.

First season-
October. ..

.

November.

.

December .

January .

.

February. ,

March

July.".
!'

Aupust .

September.

.

Second season
October . .

November.

.

December.

.

January
February...
March

July.

Third season-
October

November
December
January
February
March

June
July

Augiiflt

September

Fourth season-
October

November
Dea;mber
January
February
March.

.

Fifth season-
October
November.

.

December.

.

January
February...
March

July.'!'.!!!:

August
September.

37.200

52,800

54,000

57,600

50.400

25.200

1,200

2.400

6,000

9,600

3,600

3,600

10.800

20.400

26.400

45.600

24.000

Mean seasonal run-off. 120,000 acre-feet.
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These mass diagrams, Plates XCV to CXLVIII, in expressing the

manner of occurrence of flow in all the streams of the state during

the past fifty years, are emblematic of its irregularities and were used

to determine the part of the entire flow that might be equalized by pro-

viding various volumes of storage capacity on each stream. That such

uniform equalization might be attained and so completely that it would,

without question, be of the greatest service to man, waters flowing at

irregular intervals were not included in that part of the stream flow
V aich was regarded as equalized. Instead, with the storage in opera-

tion, only the fraction of all the waters in the streams was regarded as

equalized that would have passed down the channels apportioned

among the months of the year in accordance with irrigation needs, year
after year, without fail, throughout the entire fifty seasons. These irri-

gation needs have been taken from Appendix B^ of this report, in which
the seasonal water requirements for all localities of the state have been

anportioned among the months of the year. From these apportion-

ments, expressed in per cent of the requirements for the entire season,

five typical monthly divisions have been evolved. These were selected

so that the needs of every locality are closely represented by one of the

five tvpes.

Plate CXLIX, "Irrigation Draft Lines for Storage Studies,"

presents these five typical monthly divisions of the total seasonal waters

'^eded for irrigation. They are expressed as drafts or demands on
the streams for waters to supply them. For each one, a series of lines

graphically delineates the way masses of water would accumulate if

the rates of accumulation were always adequate to supply the'se

demands. Each series of lines is labeled with one of the letters A to

E and thev are all plotted in identical units and to the same scales as

plates XCV to CXLVIII. "Mass Diagrams of Run-off." The several

lines in each series represent different total seasonal drafts but have

the same apportionment of water among the months. Since the total

seasonal drafts are always less than the average stream flow, the draft

lines have a general slope downward to the right and away from their

zero lines ; for their accumulating masses of water differ by ever

increasing amounts from the simultaneous accumulations of average

stream flow.

The draft lines were successively superimposed on the mass diagrams

to compare them with the various sections of the sinuous lines depict-

ing run-oft\ and to see how the actual manner of passing of the waters

down the streams is like the manner which would have been necessary

to put portions of the flow to complete use. Comparisons were made
on the diagrams of every stream in the state and the differences noted

between the erratic orders of actual stream flow and the uniform orders

of flow that would enable complete use to be made of specific portions

of their waters. In these comparisoiis, only one series of draft lines

was superimposed on the diagram of each stream and the series was
used which has a monthly division of the seasonal supply most nearly

fitting the needs of the areas irrigable from that stream.

When placed on the mass diagrams, the draft lines, in taking more
regular courses on the sheets, intersect the windings of the sinuous lines

representing the run-off. The distances between successive points of

'Irrigation requirement.s of California lands.
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These mass diagrams, Plates XCV to CXLVIII, in expressing the

manner of occurrence of flow in all the streams of the state during
the past fifty years, are emblematic of its irregularities and were used

to determine the part of the entire flow that might be equalized by pro-

viding various volumes of storage capacity on each stream. That such

uniform equalization might be attained and so completely that it would,

without question, be of the greatest service to man, waters flowing at

irregular intervals were not included in that part of the stream flow
V aich was regarded as equalized. Instead, with the storage in opera-

tion, only the fraction of all the waters in the streams was regarded as

equalized that would have passed down the channels apportioned

among the months of the year in accordance with irrigation needs, year
after year, without fail, throughout the entire fifty seasons. These irri-

gation needs have been taken from Appendix B^ of this report, in which
the seasonal water requirements for all localities of the state have been

anportioned among the months of the year. From these apportion-

ments, expressed in per cent of the requirements for the entire season,

five typical monthly divisions have been evolved. These were selected

so that the needs of every locality are closely represented by one of the

five tvpes.

Plate CXLIX, "Irrigation Draft Lines for Storage Studies,"

presents these five typical monthly divisions of the total seasonal waters

i.eded for irrigation. They are expressed as drafts or demands on
the streams for waters to supply them. For each one, a series of lines

graphically delineates the way masses of water would accumulate if

the rates of accumulation were always adequate to supply the^e

demands. Each series of lines is labeled with one of the letters A to

E and thev are all plotted in identical units and to the same scales as

plates XCV to CXLVIII. "Mass Diagrams of Run-otf." The several

lines in each series represent different total seasonal drafts but have

the same apportionment of water among the months. Since the total

seasonal drafts are always less than the average stream flow, the draft

lines have a general slope downward to the right and away from their

zero lines; for their accumulating masses of water differ by ever

increasing amounts from the simultaneous accumulations of average

stream flow.

The draft lines were successively superimposed on the mass diagrams

to compare them with the various sections of the sinuous lines depict-

ing run-off, and to see how the actual manner of passing: of the waters

down the streams is like the manner which would have been necessary

to put portions of the flow to complete use. Comparisons were made
on the diagrams of every stream in the state and the differences noted

between the erratic orders of actual stream flow and the uniform orders

of flow that would enable complete use to be made of specific portions

of their waters. In these comparisons, only one series of draft lines

was superimposed on the diagram of each stream and the series was
used which has a monthly division of the seasonal supply most nearly

fitting the needs of the areas irrigable from that stream.

AVhen placed on the mass diagrams, the draft lines, in taking more
regular courses on the sheets, intersect the windings of the sinuous lines

representing the run-off. The distances between successive points of

"Irrigation requirement.s of California lands.
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intersection of these two lines, referred to the upper margin scales, are
the periods of time durinfj; whii-h total run-off and total drafts are
exactly equal. Tliat the two lines depart from each other between the
inter.section points. shoAvs that the run-off duriuju' these periods of equal
totals did not occur at the draft rates but at other rates either greater
or less. When greater, the sinuous lines of run-off climb upward above
the draft lines and -when less, descend toward them. The departures of

these two lines from one another then represent total volumes of water
that the natural regimen of the streams may be in excess of. or in defi-

ciency to, the total drafts since the beginning of the period; and the
maximum departures, when tlie run-off" is in excess, represent the

amounts of water wliich would have to be caught in storage on the upper
course of the stream and released later for augmenting deficient natural
flows, in order to equalize the run-off during this period of time with
complete uniformity. By superimposing the draft lines on the mass
diagrams so that they just touch the sinuoiLS lines at the lowest part of

their long downward inclinations to the right where they are about to

turn upward, the draft lines intersect, somewhere oft' to the left, steep

upward inclinations of the sinuous lines. The periods of equal total

flow and draft represented by the space between these two intersections,

then close at times when the stream flow is changing from below normal
to above normal, for the run-off lines ascend upward from the draft
lines for distances to the right. The equalization of stream flow

through all periods which have sueh closures, completes the equalization

for the entire fifty year.s of diagrannned run-off' except for occasional

time intervals during Avhich the run-oft' was greater than normal and
consequently in excess of the draft and not requiring ecpialization.

Plate XIV. "'Construction and Interpretation of Mass Diagrams of

Run-off," shows a draft line superimposed on a mass diagram of run-
oft' so that it is just tangent at one of these lower points of contra-

flexure, marked "1).'' The intersection to the Jeft is marked *'a."

The maximum departure of the run-off line from the draft line is

labeled "cd." Then, if storage capacity in the amount of "cd" to

tlie scale of the drawing, is provided on the stream, the flow during
the period of time "ab" may be equalized by it to yield the uniform
demand represented l)y the draft line which is superimposed on the
mass diagram. iSinee the sinuous line turns upward to the right at

the point "b" and continues above the draft line for times after, the
run-off will be more than sufficient to su]iply the draft following the

close of the period "ab.

"

Superimposing in this way, the various draft lines on the ina.ss

diagrams so that they touch the sinuous lines at all the lower points
of contrartexure, the greatest departures between their intersections

were sealed. The largest of tlu^se departures for all trials of one draft
line, was recorded as the storage capacity required to equalize the run-
oft' .sufficiently to yield the draft according to the line used. In being
adequate to equalize tlie flow during the period in which the actual

stream flow departed most widely from th(> uniform di-aft, this capacity
would be more than M(le((uate for all other j^eriods between inters(M-tions

and so thi'ough its oix-ratien. would make i)ossible without fail, a uni-

form draft on the stream throuuliout the entire fifty years in accord-

ance with the rates expressed by the draft line wliieh was superimposed
on the mass diaszram.
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The findings from all the superimpositions, made in this way for all

the streams and for all rates of draft, are plotted on thirty-six plates,

CL to CLXXXV, "Storage Development Curves." On them, is one

diagram for each stream or group of minor streams which show by
curved lines, the fractions of the average flow in the streams that may
he equalized by constructing storage capacities in any volumes. The
fractions of the average flow are expressed in per cent of the mean
seasonal run-ofiE by the numbers on the left margins. The nund)ers on

the upper margins express the storage capacity also in per cent of the

mean seasonal run-ofif. The valuer on these two scales corresponding to

the same point on a curve, define that part of the run-ofp which will be

made available for irrigation draft in uniformly equalized flow by con-

struction of the storage capacity indicated on the upper margin.

These curves are seen to be parabolic in shape and much alike for

all streams. As they mount upward to show yields of larger porti(ms

of the total run-off, they become flatter and spread out more to the

right and make continually greater advances in the direction repre-

senting greater storage for each unit advance on the run-off scale. The
flatter these curv-es become as thej' approach the top of the sheets, the

more storage capacity must be provided to obtain each unit increase

in equalized flow. On the streams of very erratic flow, the curves

become quite flat near the top ; for much more storage capacity must
be provided to hold their excess waters over from the years of plenty

to those of need, than on the streams with a steady flow. So on the

steadier streams, the curves rise the more directly toward the top of

the sheets.

The full lines on the diagrams indicate these relations taken directly,

from the mass diagrams. However, evaporation would be ever active

from the surfaces of the reservoired waters, so that to secure the net
per cent of run-off that would be available for use. certain deductions,

must be made from it for losses by evaporation. To evaluate these

deductions, the average area of surface exposed to the atmosphere was
determined for several hundred reservoirs and, from statistics on
evaporation, the average annual loss was obtained for all localities.

Curves of dashed lines were then drafted on the diagrams ; these fall

below the full line curves. The ordinates parallel to the run-off scale,

which are intercepted between these dashed and the full curves, are
the values of these evaporation losses from the reservoired waters.

The storage capacity and available run-off, disclosed by these dashed
curves, are then the ones for practical use for they show the net quan-
tities of water which could be diverted from the streams for irrigation
use. Both the storage capacity and the equalized flow made availabln
by constructing it. are in terms of i)er cent of the mean annual run-off.

To evaluate them in acre-feet, the per cent obtained from the diagrams
should be nudtiplied by the nu^an annual run-otif of the stream, and
this is ])rint('d on each diagram. Then, these one hundred and forty
storage development curves set forth the ((uantities of water made
available for irrigation use through the con.struction of any volume of
storage that might be desired on California's streams.
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CHAPTER VII.

WATER RESOURCES OF THE STATE.

Only one-half of the wide expanse of California eontributes to the
waters of its streams. The other half, lower in altitude and more even
of surface, is favorably disposed for the oceupancy of man, and its

populated sections need water in order that their industrial expansion
may continue and communal civilization progress steadily onward. The
production of food, the generation of power, and the supply of water for

domestic use, in the drier half of the state, are largely dependent upon
the waters of the streams ^vhich have their source in the more elevated
regions. The farmer relies upon the streams during the warm, dry sum-
mers for supplementary moisture to mature his crops and upon their

hydro-electric energy to pump his irrigation waters. The electric

energy, generated by the waters of the streams as they descend the

mountain's slopes, furnishes power and illumination to the industrial

centers, and light and heat and means of operating many conveniences,

to the entire social organization. But most of all, the cities, towns, and
villages, the pleasures and comforts of their congregated people, require

these waters in abundance for drinking and washing purposes, and the

expansion of all these benefits to include larger populations, demands
increased supplies for the future and the uninterrupted service of water
in purity and plenty, at all times of the year, and in all successive years
alike.

However, California's waters, fluctuating in amount not alone
throughout the year, but markedly from one yi^ar to anothei-, drain otf

its mountain lands in concentrated winter floods or in dwindling and
meager summer flows. This erratic behavior of the state's streams,
whereby their courses are intermittently deluged by rising floods or
emptied by vanishing waters, necessitates that their regimen be recti-

fied if man is to utilize their powers in aecelcrating his advancement.
The capricious irregularity of natural flow has to )h' e(|uali/,ed to make
waters available at the times and in tlie (|uantitit's needid.
To discern the reliable amounts whieh may be iiuulf ;ivailal)l(' liy

equalizing these variable supplies, as well as to discover tlic most favor-
able sources from whieh waters may be transported, aiv eciually impor-
tant in planning works to accomplish man's desires. For these pui--

poses, it is imperative that full knowledge be gained of the location of
the state's waters, their amounts, and the variability of their produc-
tion. That these features might l)e i-evealed Tal)le :5,'" Water Resources
of California," lists hydrographic (piantities concerning every stream of
the state. In this table, one hundred forty streauLs or groups of
minor .streams are arranged in geographic order and segregated by the
six large topogi'aphic divisions of the state: the basins of the Sacramento
and San Joaquin ; and the regions of San Francisco Bay, of the north
and south Pacific coasts, and of the Great Basin. The location of each
one of these streams or groups of minor streams, is sliown on tlie map of
California, Plate XV, "Map Showing lioundaries of Drainage Basins."
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The features of all these streams, the amounts of their waters, and
the variability of their production, are characterized in Table 8, by
values listed in forty columns extending out to the right from the first

two, which contain their names and reference numbers. Through these

reference numbers, information may be traced in the diagrams and
tables of the previous chapters, which is too voluminous to incorporate

in this summary tabulation. The values which are listed in the forty

columns, all concern the run-off from the drainage areas lying upstream
from the main bodies of agricultural land along their lower reaches.

The areas of these drainage basins are printed in the third column and
in the fourth to the twelfth are values of their run-off expressed in

several different units. These entries include the quantity of water

running off their collecting areas in an average season, and also in the

seasons of greatest and least run-oft". The quantities affixed to each

stream, definitely locate all the state's waters and show between what
limits the flow of sucessive seasons may vary. The mean seasonal

quantities express the average amounts in which they may be expected

to appear and constitute a statement of all existent waters.

While the average annual water production of all these streams is

72,500,000 acre-feet, this invoice of California's waters shows that the

maximum yield is two and three-quarters times this amount, and that

the least season's yield is but three-eighths as much. The total run-oft'

in successive seasons, then, fluctuates between limits, one seven times

the other, and the value of any one season lies at random between them.

In addition to changing from year to year, all the streams of the state

have a fluctuating daily flow. Inclusions have been made in columns

13 to 18, and 35 to 42, of Table 3, to define the extremes between which

the daily flows are accustomed to range. Columns 13 to 18 give vahies

to the run-oft' during the months of July and August. These two mid-

summer months are times of the year of nearly the least flow and in

which water is of much value agriculturally. The quantities include

the entire month's run-off, and when divided by sixty, afford values of

the average daily flow during the low water periods in cubic feet per

second. Contrasting them, are the values of flood flows in columns 35 to

42. These entries are of especial import in not only indicating the

upper limits of variability in stream flow, but also in indicating the

maximum volumes of water which flood i)rotection works may have to

withstand. (Comparisons of these flood values with the low water flows

of July and August, disclose a surprisingly great range in the rate of

fiow in California's streams.

As an average over the whole state, the greatest daily flow exceeds

five hundred times the lea«t. In taking values between these wide limits

for all the days of successive years, the greater flows exceed the least in

all degrees of magnitude. ])ut the very large ones are the most infre-

quent in occuri-ence. To give pei-si)e('tive to the occurring fre(|uency of

exceedingly great flows, the sizes that may be surpassed within intervals

of tweiity-five, fifty, seventy-five, and one hundred years, are tabulated

in columns 35 to 42. These greatest values of mean daily flow constitute

the floods of California's streams and it is to ])e observed in general, that

once in twenty-five years the extraordinary values of daily flow swell

at least forty-fold, the average volume in their channels; and that once

in one hundred years, even these may be exceeded by flows that are

one-quarter larger.
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So large are the volumes of water that pass down the state's water-
ways during these great floods, that the rate, which would only be
exceeded on an average of four times a century, would send a plethora
of waters into the ocean within four daj's whose aggregate is equiva-
lent to the entire production of every drainage basin in the state for
their seasons of least flow. During but one of these days, tlie total flow
wouhl be ample to supply an urban population of seventy millions of

l)eople with domestic water for a 3'^ear, or to irrigate four million acres
of agricultural land through an entire season, or still, to generate one
hundred thousand horsepower continuously for twelve months when
dropping through a height of one hundred feet. Nevertheless, these
volumes of water are useless to man because of their extremely infre-

quent appearance in the stream channels. The Avaters of lesser floods,

however, may be caught by storage works constructed in the moun-
tainous regions and be detained for later release to supplement the
wailing natural flow in the streams. By such detention of the flood

Avaters for subsequent use, the erratic run-ofl' may be equalized and
made available to man at times convenient to his special p^urposes.

The greatest fractions of the mean seasonal floAv Avhieh may be con-
strained to man's service through retention in storage reservoirs, are

set forth for all the streams, in column 20 of Table 3, and in colnmn
21 are found the storage capacities required to do this. The yields from
lesser amounts of storage are giA^en in columns 23 to 34. The maximum
yield possible from the entire Avater-producing areas of the state is

58,300,000 acre-feet annually, or 80 per cent of the mean seasonal run-

off. To secure this maximum yield Avould require storage of 184,900.000

acre-feet total capacity. This volume is slightly greater than three

times the annual equalized yield. Such large proportional amounts of

storage are not needed if smaller fractions only, of the mean sea.sonal

floAV are eipialized. Capacity for storage of two times the net aiuiual

yield, will develop 70 per cent of the mean annual run-off from the

state's drainage areas, and Avhen this eai>acity is just equal to tiu^ yield

in volume, it Avill develop 40 per cent of the mean annual run-oft'.

All these hydrographic quantities of Table 3, Avhile having character-

istics which qualify the state's waters as a Avhole, vary considerably for

the separate drainage basins. Nevertheless, adjacent basins are .suffi-

ciently alike to render distinction to Avhole regions by reasons of their

special values. These regional values, in d<q)arting from those for tlie

entire state, are still only indicatiA'c of the predominating characteristics

of th(! region, and individual basins nuiy have features widely ditferent

from the predominant ones.

The six large top()gra])!iic divisiojis of the state liavt^ s\ich ]>i'edomi-

uant regional charactei-istics. Of the.se, tlie Sacramento Drainage Basin
is the lai-gest. It comprises not only all the area lying betAveen the
(.'oast Range and Sierra Nevada mountains -as far south as Suisun Bay,
but also the drainage area of Pit River to the east of tiu^ mountains in

the northeastern corner of the state. This large basin contfMns one-

(|uartei' of the state's water-produciny area, and Avith the exception of

the noi-th Paciflc Coast regio)i, it ])roduces more than an_\- other of the

six divisions and one-third of all Califoi'jiia 's watei's.

The San Joaiiuin drainage basin is second largest of the six topo-

graphic divisions, but only produces one-sixth of tlu^ Avaters. This
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basiii comprises all the area between the Coast Range and Sierra Nevada
mountains, southerly from Suisun Ba.v to Tehachapi Pass. The third

largest division is the north Pacific Coast region which includes all the

streams draining into the Pacific Ocean northward from San Francisco
Bay. It contains only one-fifth of the water-protlucing area, but over
one-third of all the water.s of the state run off its drainage area. This is

a greater yield than in any other of the tlivisions. For e<iual area, it

produces one-third more water than the Sacramento Basin and over

twice that of the San Joa(iuin. This region contains the most produc-
tive drainage basin in the state, the Smith River. Although it is only
627 square miles in extent, the mean annual I'un-off is nearly three

and one-half million acre-feet.

The region southward from San Francisco Bay which drains into

the Pacific Ocean, is called the south Pacific Basin and is the region

of smallest water yield. Although containing one-sixth of the drainage
area, but one-twentieth of the state's waters run off its slopes. Next in

size, is the region of the CTreat Basin which comprises' the areas easterly

from California's principal mountain system, and whose waters do not

reach the ocean. One-tenth the water-producing area of the state is in

this region but it yields only one-twentieth of the waters; its increment
is about equal to that of the South Pacific region. The smallest of the

six topographic divisions is the area draining into San Francisco Bay
which contributes only one per cent to the total waters of the state.

There is a great difference between these six regions in the manner
in which their waters run off the collecting areas. Generally, the

regions of least total production have the greatest variability in run-off

and demand more capacity in storage works to equalize their stream
flow. The south Pacific region, the least productive of the six, requires

three times the capacity necessary on the Sacramento and San Joaquin
.streams, to obtain equal effects. The north Pacific region, the most
productive of the six, requires slightly more storage than in the Sacra-

mento and San Joaquin basins since it has a smaller summer flow in its

streams. The San Francisco Bay region has the least summer flow of

the six divisions, but, having a smaller annual fluctuation than the south

Pacific region, it falls intermediate in the effectiveness of storage on its

streams, between the south Pacific region and the three largest water-

producing regions for whicli storage capacity is nearly equally effective.

Almost twice as much capacity is required to gain eriual results in the

San Francisco Bay region as on the Sacramento and San Joaquin
rivers.

The amounts of storage required to eciualize the flow, relate largely

to the variation between years of maximum and minimum runoff and to

the apportionment of the annual run-off between the winter and
summer months. The North Pacific region has the smallest variation in

annual run-off, and there the maximum is only five times that of the

minimum season. The maximum year in the Sacramento Basin is six

times the least, while in all the other regions the variation is much larger

than in these two : in the San Joaquin it is fifteen times the least, in the

San Francisco Bay region it is seventy times the least, and in the south

Pacific, the year of maxim'um run-off is one luuidred times the least

year. AVhile the San. Francisco Bay region has the smallest portion

of its waters wetting the stream channels during the summer months,
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the Great Basin drainage is distinguished by having the largest appor-
tionment of summer flow of any of the six regions. The streams of the

San Joaquin Basin are next in order and those of the Sacramento not
far behind. The north Pacific region has an intermediate apportion-

ment in the summer months between tliat of the San Joafjuin and that

of the South Pacific region.

Similar comparisons may be made between any of the individual

drainage basins in the state by entering Table 3 in the proper columns.

The flow in all streams during the largest, the smallest, and the average

season, as well as during the midsummer months, is there. Also the

storage capacity required to equalize their variant flows and the size

of extreme floods are enumerated. So, comprised within Table 3, is a

complete inventory of all the waters of the state wliich includes their

locations, their quantities, and their variabilities. The values entered

in the table are averages for the past half century and should be indica-

tive of future expectancies, so that this table presents in full the water

resources of the State of California with their characterizations.
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TABLE 4. RAINFALL STATIONS AND SUMMARY
OF PRECIPITATION DATA.

This table presents, in alphabetical order, the rainfall stations of the

United States Weather Bureau which have records of precipitation cov-

ering periods of ten years or longer.

The reference numbers appearing in the first column identify the sta-

tions n Tables 2 to 31, inclusive, and on Plates II to XII, inclusive,

and XVII. The stations are listed in numerical order on Plates XII and
XVII.

The table number in column four refers to Tables 2 to 30, inclusive,

Records of Precipitation and Table of Computed Indices of Wetness,
and Table 31, Miscellaneous Precipitation Records of U. S. Weather
Bureau. These tables present the measured seasonal precipitation at

the stations listed, and the computed index of seasonal wetness for each
season of the 50-year period from 1871-72 to 1920-21.

In column five is given the designating letter of the precipitation

division in which the respective stations are located, the boundaries of

which are shown on Plate XII, IVIap Showing Boundaries of Precipita-

tion Divisions.

In column eight is presented the mean precipitation for the 50-year

period for the respective stations. This value is computed for those

stations having less than fifty years of record.

Refer-
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TABLE 4—(Continued). RAINFALL STATIONS AND SUMMARY OF
PRECIPITATION DATA.

Refer-
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TABLE 4—(Continued). RAINFALL STATIONS AND SUMMARY OF
PRECIPITATION DATA.

Refer-
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TABLE 4—(Continued). RAINFALL STATIONS AND SUMMARY OF
PRECIPITATION DATA.

Refer-
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TABLE 4—(Concluded). RAINFALL STATIONS AND SUMMARY OF
PRECIPITATION DATA.

Rainfall station. County.
Table
num-
ber.

Precipi-

tation

Divi-

sion.

Years
of

record.

Mean precipitation

in inches.

Period

of record.

50 year
period.

Elevation
above

sea level

in feet.

Santa Clara
Santa Cruz
Santa Margarita. .

Santa Maria
Santa Monica

Santa Rosa
Selma
Seven Oaks
Shasta
Shingle Springs

Sierra Madre
Sierraville

Sisquoc Ranch , . .

.

Sisson

Soledad

Sonoma
Sonora
Spreckles

Springville

Stanwood

Sterling

Stirling City
Stockton
Storey
Suisun

Summerdale
Summit
Susanville

Tamarack
Tehachapi

Tehama
Towle
Tracy
Truckee
Tulare

Tustin (near)

Ukiah
Upland
Upper Lake
Upper Mattole.. .

.

Valley Springs . . .

.

Ventura
Visalia

Walla WaUa Creek
Warner Springs . .

.

Wasco
Watsonville
Weaverville

West Branch
Westley

West Point
West Saticoy
Wheatland
Willits

Willows

Woodland
Yosemite
Yreka

Santa Clara
Santa Cruz
San Luis Obispo.
Santa Barbara .

.

Los Angeles

Sonoma
Fresno
San Bernardino.
Shasta
El Dorado

Los Angeles
Sierra

Santa Barbara

.

Siskiyou

Monterey

Sonoma. .

.

Tuolumne

.

Monterey

.

Tulare....
Butte

Imperial . . .

.

Butte..... ..

San Joaquin

.

Madera
Solano

Mariposa

.

Placer . . .

Lassen . .

.

Alpine. . .

Kern

Tehama
Placer

San Joaquin

.

Nevada
Tulare

Orange
Mendocino
San Bernardino.
Lake
Humboldt

Calaveras

.

Ventura..

.

Tulare. ...

Siskiyou . .

.

San Diego.

Kern
Santa Cruz

.

Trinity

Butte
Stanislaus . .

Calaveras. .

Ventura. . .

.

Yuba
Mendocino.
Glenn

Yolo
Mariposa

.

Siskiyou .

.

16.19
27.23
28.32
14.16
14.99

30.38
9.11
28.26
53.80
33.72

24.22
23.12
19.92
36.56

28.46
33.96
13.98
35.14
67.66

2.32
75.85
14.08
9.63
19.66

55.00
46.38
20.70
49.02
10.69

20 53
57.36
10.13
26.13
8.39

13.13
36.82
21.00
28.25
85.04

24.37
15.94
9.89

25.32
17.67

6.43
21 71

37.81
72.35
10.70

41.85
14.72
22.21
55.91
16.65

17.49
32.68
17.57

15.9
27.1
27.4
14.2
14.4

29.4
9.0

27.6
51.2
34.1

25.7
26.2
17.6
35.2
9.4

26.5
32.5
13.2
34.3
65.1

70.5
14.18
9.4
19.8

51.3
46.38
21,9
49.6
10.4

26.3
8.4

13.0
36.4
23.1
26.8
84.1

22.5
16.5
9.6

30.6
17.7

5.4
21.1
39.2
80.0
10.0

40.2
15.1

21.3
54.9
16.6

17.5
35.1
18.1

90
20

996
220
110

181

311

5,000

1,049

1,415

1,400

5,000
600

3,555
188

30
1,825

43

4,000

2,140

255
3,525

23

296
20

5,000

7,017

4,195

8.030

3,964

220
3,704

64

5,819

289

200
620

1.750

1,350

244

673
50
334

2,570

3,165

336
23

2,162

3,216
90

2,326
150

84
1,364

136

63
3,945

2,625
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WATER RESOURCES OP CALIFORNIA.
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TABLE 31— (Continued).

U,

MISCELLANEOUS PRECIPITATION RECORDS
S. WEATHER BUREAU.

Records for season ending June 30, 1922.

No.
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TABLE 31— (Concluded). MISCELLANEOUS PRECIPITATION RECORDS,
U. S. WEATHER BUREAU.

Records for season ending June 30, 1922.

No.

195

61

13

12

233
171

129
234
93
94

135

158
228
259
125
244
150
201

238
206
151

156
202
211

136

Priest Valley . . .

,

Quiiicv

Red Bluff

Redding
Rcdiands
Rccdloy
Rio Vista

Riverside

Rocklin
Sacramento
St. Helena
Salinas

San Bernardino.

.

San Diego
San Francisco. .

.

San Jacinto

San Jose

San Luis Obispo.
Santa Ana
Santa Barbara. .

.

Santa Clara

Sania Cruz
Santa Maria
Santa Monica . . .

Santa Rosa

Rainfall

in

inches
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TABLE 32. DRAINAGE AREAS IN CALIFORNIA.

The area in square miles of all water-producing drainage basins in

California, is given in this table. Determinations were made from
topographic maps of United States Geological Survey by planimeter and
checked in their totals to computed areas between meridians and parallels

of latitude. For areas not mapped by the United States Geological
Survey, the maps of the United States Forest Service and various state

and county maps were used.

All streams are grouped in geographic order within the six divisions

of the State

:

Sacramento Basin.

San Joaquin Basin.

San Francisco Bay Basin.

North Pacific Basins.

South Pacific Basins.

Great Basin.

The one hundred and forty major streams or groups of smaller streams
used in developing run-off curves (Plates XVIII to LIII, inclusive), in

this report, are listed to the extreme left in the table and above each
name are listed, indented to the right, the tributaries and the drainage
area of each. Branches of the tributaries are listed, with their drainage
areas, indented still further to the right, and above the name of the
tributary. All branches and tributaries are listed in order of their con-
fluence beginning at the headwaters and the areas are measured to the
points of confluence. Tables Nos. 34 to 173, inclusive, describe specific-

ally the lower limit of the areas on the main streams which are measured
to the head of the main agricultural area.

The word "Direct" is used in this table referring to the area draining

directly into the streams between points of confluence of branches o
tributaries or between a point of confluence and the lower limit to which
the drainage area was measured.

STREAM. DRAINAGE AREA IN SQUARE MILES.

SACRAMENTO BASIN.

Wagon Valley Creek 48 .7

Direct 125.5

Soda Creek 20.8
Direct 4.6

Castle Creek 57.8
Direct 110.6

Slate Creek 26.8

Direct 140.3

Direct, below Baird and Ydalpom Gages 33 .0

Sacramento River (Upper) to junction with Pit River 508 .

1

South Fork of Pit River 632.6
North Fork of Pit River 223 .

3

Rattlesnake Creek 1827
Direct 1,400 5

Ash Creek 492.7
Direct 439.5

Beaver Creek 144 .

Fall River 600.5

Pit River at junction with Fall River 4,115.8
Direct 92 5

Hat Creek 388 .

Direct 20.

4

Burney Creek 105 .

8

Direct 99.7
Nelson Creek 35 .0

Kosk Creek 64.6
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Direct 76 7

Hatchet Creek S2.9
Direct .8

Montgomery Creek 49.0
Direct 61.7

Squaw Creek 117.2

Pit River at Ydalpom 5,346 .

1

Direct 465 3

Squaw Creek 111.7
Direct 92.2

McCloud River at Bainl 669.2
Churn Creek 45 .8

Stillwater Creek 54.5

Churn Creek Group 100.3

South Fork of Cow Creek 95.3

North Fork of Cow Creek 83 .0

Direct 9.3
Clover Creek 48.5

Direct 11
Oak Run 40.6

Direct 1.7

Little Cow Creek 103 .2

Dry Creek 23.8

Direct 37.1

Cow Creek 443.6

Ash Creek 14 1

Bear Creek 123 .

1

Bear Creek Group 137 2

South Fork of Battle Creek 130.5

Direct 236.0
Battle Creek 366.5

Ink's Creek 34.2

Payne's Creek 80.4

Backbone Creek Group 178.0

Clear Creek 251 .0

Direct 78.0
Beegum Creek 117.0

Direct 66 .

4

Middle Fork of Cottonwood Creek 261 .

4

North Fork of Cottonwood Creek 146 .

3

Dry Creek 391 .4

Direct and Hooker Creek 138 .

2

Cottonwood Creek 937 .3

Direct 146 .3

Sacramento River at Red Bluff 9.258 2

Sycamore Hollow 15 .8

Sheep Hollow 1-9

GrizzlV Hollow 2.3

Mud Creek 21.3

Rock Creek 36.4

Pine Creek 25.6

Zimmershed Creek 13 .0

Camel Creek 14.2

Rattlesnake Creek 5.2

Singer Creek 17.

Brush Creek 18.2

Rio de Los Berrendoe 46.2

Mill Creek 216.4

Deer Creek 205 7

Antelope Creek 233 6

Bis Chico Creek 72 3

Little Chico Creek 25 8

Mill Creek Group 970 9

Direct 75.2

East and West forks 20.

1

Direct 57.5

Butte Creek 152 8

Clear Creek, Gold Run, Chambers Ravine, etc 98 .

1

Butt'- CrcekGroup 250 9

lAst Chance Creek 100.9
Smithncck Creek 53.7
Hamlin Creek 111.9

V^alley area 276 .

4

Sierra Valley 542 9

Grizzly Creek 52 8

Direct 43.0

Willow Creek 16.7

Direct .6

Mohawk Creek 32.7
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM.
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQl'ARE MILES.

North Fork of North Fork 51 .8

South Fork of North Fork - 3.3 .5

Direct 52.3
Direct 17.8

Middle Fork of North Fork .

.

26 .

6

Direct .9

Eiwt Fork of North Fork .... 25 .

5

Direct .7

West Fork of North Fork 71 .5

Direct 17.4
Goodyear's Creek 12.5

Direct 14.8
Fiddle Creek 11.1

Direct 13.9
Canyon Creek 61 .6

Slate Creek 63 .6

Direct 22.8
Wood\ille Creek 10.4

Direct 14.0
Willow Creek 19.1

Direct 15 5

North Fork of Yuba River.'.'.'
]'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.

'.

.

485.8
Direct 119.3

Kanaka Creek 20.5
Direct 13.7

Grizzly Creek 9.0
Direct 6.0

Oregon Creek 36.0
Direct 13.4

Middle Fork of Yuba River 217 .9

Yiil)a River at junction of Middle and North Forks 703 .

7

Direct 30.8
Direct 60.6

Fordyce Creek 53
Direct 12.5

Fail Creek 11.1

Direct 9.2
Canvon Creek 51 .6

Direct 12.6
Poorman Creek 20.5

Direct 58.1
Rock Creek 13.6

Direct 14.6

Shady Creek 16.6
Direct 19.8

South Fork of Yuba River 353 .

8

Direct 21 5

Direct 55.9
Squirrel Creek 24 .8

Direct 8 7

Deer Creek T 89.4
Direct 1.3

Yuba River at Smartsville gage. 1,200.5
Dry Creek 79.2

Direct 29.2

Steep Hollow 7.2

Direct 21.1

Greenhorn Creek 43 4

Direct : 49
Direct 15.8

Little South Fork 3.2

Direct 57.5
Wolf Creek 76.5

Direct 35 .

5

Bear River near Von Trent 261 .9

CoonCreek 78.9

Auburn Ravine 59.1

Antelope Creek 71.8

Coon Creek Group 209.8

Direct '5.8

Granite Creek 18 .0

Direct 3.1

BiK Valley 8 6

Direct 37.2

North Fork of North Fork 54 .

7

\
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGP: AREA IN SQUARE MILES.

Direct 40 5
Indian Creek (j i;

Direct , 2.3
Shirttail Canyon 518

Direct 413
North Fork of American River 34g g

Direct SO^y
Duncan Creek 19 5

Direct 310
Direct 67 .

Five Lakes Creek 29 .

1

Direct 42.2
Little South Fork of Rubicon 5G.4

Direct 26.0
Grizzly Creek 10.5

Direct 4.7
Pilot Creek 31.5

Direct 1.6
Long Canyon 44 .

1

Direct 4.7
Rubicon River 317.8
North Fork of Middle Fork 91.0

Direct 33 .

1

Otter Creek 17.7
Direct 52.0

Middle Fork of American River 619.4
.'\merican River at junction of North and Middle Forks 908 3

Direct 42 6
Direct 81.9

Silver Fork 112.8
Direct 10 8

Alder Creek 23 6

Direct 48 .

South Fork 45.5
Middle Fork 40.1
North Fork 40 8

Little Silver Creek 15".

Direct 33.7
Silver Creek 175 .

1

Direct 3 6
Brash Creek ll'9

Direct 0.0
Slab Creek 21 .5

Direct 24 1

Rock Creek 75.0
Direct ^ 18 8

Irish Creek 21.8
Direct 18 3

Greenwood Creek 24.6
Direct .8

Hastings Creek 18.7
Direct 12.3

Direct 37.4
Hangtown Creek 9.5

Direct 21.0
Dry Creek (White Oak) 27 .

1

Direct 8.2
Webber Creek 103.2

Direct 50 .

South Fork of American River 802 .

8

Direct to Folsom Bridge 3.6
Direct to gage at Fairoaks 41.2

American River at Fairoaks 1,918.5

Reeds Creek 20.

S

Red Bank Creek 87.9
Red Bank Creek Group 108.7

Elder Creek ? 126.1
Thomes Creek 242.6
Rice Creek 45 .

1

Elder Creek Group 413.8

Direct 407.8
Grindstone Creek 167.6

Direct 37.2
Freshwater Creek 97.3

Stony Creek 709.9

Hambright Creek 0.1
Willow Creek 32.1

11—20273
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DR.\INAGE .\REA IN SQUARE MILES.

Logan Creek 85 .

1

Hunters Creek 11.6
Funks Creek 46 9
Stone Corral 32.2
Lurline Canal 8.6
Glenn Valley Slough 16.6
Freshwater Creek 40 .

6

Salt Creek 11.0
Spring Creek 23 .5

Cortina Creek 34.6
Sand Creek 24 .9

Direct 20.4
Willow Creek Group 394 .2

Cache Creek at Yolo 1,195.0

Direct 519.0
Capell Creek 39.4

Direct 86.5
Direct to Winters gage 9.7

Putah Creek near Winters 654 .6

SAN JOAQUIN BASIN.

Little Panoche Creek 143 .0

Small foothill streams 100.8
Los Banos Creek 187.0
San Luis Creek 101 .2

Small foothill streams 136.

1

Orestimba Creek 116.9
Small foothill streams 241.7

Buenos Aires Creek 82.3
Small foothill streams 125.6

Marsh Creek 54.3
Small streams to Kirker Creek 50 .

9

Orestimba Creek Group 1,339.8

Cantua Creek Group 208 .0

Direct 189 .

7

Silver Creek 5.1
Direct 100.3

Panoche Creek 295 .

1

Los Gates Creek 119.0

Tejon Creek 1 14 . R
Foothills to Buena Vista Lake 400.2
Foothills near Buena Vista Lake 152 .

5

Foothills. Buena Vista Lake to Waltham Creek 560 .

Waltham Creek 113 .8

Tejon Creek Group 1,341 .

3

Direct 81 1

Indian Creek 57.1

Direct 62 9

Direct 91.4
Tweeder Creek 17.9

Direct 26.9
lehachapi Creek 136.2

Direct 31.3
Direct to mouth of Walker Basin 65 .4

Direct to Calientc Creek 37.3
Walker Basin Creek 102.7

Calientc Creek 471 .3

Direct 40.1
Kern-Kaweah River 25.8

Direct 64 .

8

Rock Creek 37 .

1

Direct 22.6

Big Arroyo 49.0
Direct 39.4

Golden Trout 59.9
Direct 50 .4

Ninemile Creeks 49.3

Direct 31.9
Rattlesnake Creek 55 .3

Direct 6.6

Little Kern River 130.8

Direct 5.0
Freeman Creek 20.2

Direct 13.1

Durwood Creek 14.3
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Direct .2

Peppermint Creek 16.0
Direct 72 .

7

Brush Creek 30 6
Direct 36.6

Salmon Creek 25.8
Direct 49.0

Cannell Creek 17.8
Direct 44.4

Cowell Creek 15.0
Direct 45 .2

Direct 159.2
Direct 30.3

Lost Creek 12.2
Direct 51.3

Big Pine Meadow 15 .

7

Direct 3.5
Fish Creek 53.2

Direct .6

Trout Creek 54.5
Direct 47.0

Manter Creek 25 .

6

Direct .4

Taylor Creek 19.3
Direct 1.4

Long Valley 19.2
Direct 41.6

Chimney Creek 137.8
Direct 57.6

Direct 101.9
Stalf Creek 18.4

Direct 4.5
Cane Canyon 10.2

Direct 24.4
Kelso Creek 159.4

Direct 94.4
South Fork of Kern River 984.2

Kern River at junction witn South Fork 2,053 .

1

Direct 26.9
Erskine Creek 42 .

6

Direct to Boreli gage 24 .

8

Direct 121.5
Lucas Creek 8.1

Direct 32.5
Cottonwood Creek 51.7

Direct 48.7
Kern River near Bakersfield 2,409.9

Poso Creek 289.2
Rag Gulch 148.8
White River 138.0

Poso Creek Group 576.0

Direct 67.4
Bear Creek 25 .

7

North Fork Tule River.'.'.' 'y.y.y.'.'///^V//.'.'.
.'.'.'.'.'.'.'.'.'.'.'.'.

98.5
North Fork of Middle Fork 42.2
South Fork of Middle Fork 43 .8

Direct 24.8
Middle Fork of Tule River 110.8

Direct 60.9
South Fork of Tule River 119.4

Tule River near Porterville 389.6

Direct 10.9
North Fork 17.6

Direct 81.7
Deer Creek • 110 2

Lewis Creek 22.2
Yokohl Creek 50.4
Horse Creek 25.3

Yokohl Creek Group 97.9

Direct 103.4
Marble Fork 51 .6

Direct 12 9
Middle Fork of Kaweah River '.

.

167.9
East Fork 96.3

Direct 17.5
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.
«

North Fork 136.3

Direct 5.4
South Fork 89.6

Direct 1.5

Kaweah River near Three Rivers 514.5

Limekiln Creek 70.3
Rattlesnake Creek 53 .

7

Sand and Stokes Creeks 14.0
Greasy Creek 10.

1

Wa-to-ke Creek 10.6

Liraekihi Creek Group 200 7

Direct ' 29.5

Pftlisade Creek 26.0
Direct 43 .

1

Goddard Creek 42.2
Direct 91.0

Crown Creek 49.5
Direct 37.8

Middle Fork of Kings River 319.1
Direct 54.5

Woods Creek 55.0
Direct 27.4

Bubbs Creek 69.5
Direct 27.0

Roaring River 115.2
Direct 18.6

Lewis Creek 17.5
Direct 12.6

Grizzly Creek 10.4
Direct 10.3

Boulder Creek 46.9
Direct 10.1

South Fork of ffincs River 475.0

Kings River at junction of South and Middle Forks 794 .

1

Tennile Creek 38.9
Direct 53.7

Converse Creek 10.1

Mill Flat Creek 49.4

Direct 0.6
Direct 99.8

Helms Creek 44.3
Direct 59.1

Rancheria Creek 26.6
Direct 24.5

Dinkey Creek 127.3
Direct 4.4

North Fork of Kings River 386.0

Kings River at junction with North Fork 1,338.8

Direct 31.1
Direct to Soaproot 18.6

Direct 11.9

Rush Creek 16.7
Direct 24.5

Big Creek 71.7

Direct 15
Sycamore Creek 04 1

Direct 7.7

Lefcver Creek 9.1

Direct 21.9
Direct to damsite 80 .

8

Direct 48 8

Mill Creek 129.

C

Direct 18.

1

Kmgs River near Sanger 1,693.6

Dry Creek , 47.7

Direct 77.9

Fish and Silver Creeks 89 .

3

Direct 13.9
North Fork of Middle Fork 65 .3

Direct 17.9
Granite Creek 64.7

Middle Fork of San Joaquin River 329.0
Direct 65.0

Piute 55.4
Direct 45 4

Direct 32.2
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Bear Creek 55.2
Direct 23.6

Direct 42.fi

North Foric 9 8
Direct 48.3

Mono Creek 100.7
Direct 87.2

South Fork of San Joaquin River 4G4 .

7

San Joaquin River at junction of Middle and South ForKS 793 .

7

Direct 56.2
Kaiser Creek 47.0

Direct 3.7
Chiquito Creek 94 .

4

Direct 23.8
Rock Creek 1 G . 6

Direct 27.5
Direct to Huntington Lake 79 .

Direct 5.0
Pitman Creek 23 .5

Direct 24.4
Big Creek 131.9

Direct 52.4
Jose Creek 28.9

Direct 19.7
Direct to Crane Valley 52.3
Direct 9.2

South Fork of North Fork 38.3
Direct 5.8

Whiskev Creek 23.0
Direct 2.2

North Fork of San Joaquin River 130.8
Direct 101.7

Little Fine Gold Creek 90.4
Direct 11.9

San Joaquin River near Friant 1,630.6
Cottonwood Creek 28.5

Lewis Fork 16.7
Nelder Fork 14.1

Direct .• 30.7
North Fork 32 .5

Direct to Crook Creek 8.9
Direct 51.1

Coarse Gold 64 .

6

Direct 17.1
Cottonwood Creek 21 .3

Direct 12.5
Fresno River 269.5
Daulton Creek Group 66.4

West Fork 55.9
Middle Fork 13.1

Direct 1.8
Direct 26.1

De Long Creek 17.3
Direct 17.8

East Fork of Chowchilla River 61 .2

Direct 9.1
Striped Rock Creek 23 .7

Direct 37.1
Chapman Creek 22.9

Direct 13.2
Chowchilla River 238 .

Dutchman Creek Group 72
Mariposa Creek 102 .

7

Owens Creek 6(j . 2
Bear Creek 71 . ;}

Burns Creek Group 170.9

Direct 51.4
McClure Fork 19.6

Direct 3.7
Echo Creek 20.2

Direct 23 .3

Direct 10.9
Clark Fork 10.5

Direct 40.6
Illilouette Creek 02 .

Direct 15
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Tenaya Creek 46 9

Direct 8-4
Yosemite Creek 43 .

6

Direct 13.2
Bridal Veil Creek 24.6

Direct 9.5
Cascade Creek 13 .3

Direct 30.2
Crane Creek 18.5

Direct 9.1
Moas Creek 10 6

Direct 9.7
Direct 72.3

Chilnaulna Creek 18.0
Direct 55.3

Alder Creek 15.2
Direct 36 .7

Devil Gulch 29.4
Direct 13.2

South Fork of Merced River 240.1
Merced River at junction with South Fork 659.4

Direct 1.2

Ned Gulch 12.7

Direct 26.7
Bear Creek 22.5

Direct 29 .

5

Direct 35.7
Smith Creek 21 .8

Direct 6.2
Bull Meadow 32.5

Direct 27 .

1

North Fork of Merced River 123 .3

Direct 62.2
Maxwell Creek 40.6

Direct 10.8

Piney Creek 11.3

Direct 20.2
Cotton Creek 14.2

Direct 19.8
Merced River near Merced Falls 1,054 .4

Lyell Fork 43.2
Dana Fork 31.0

Direct 27.0
Conners Creek 22.6

Direct 5.4
Return Creek 58.4

Direct 5.8

Cathedral Creek 20.7

Direct 103 .

3

Rancheria Creek 87 .

2

Direct 54.6

Direct 30 9

Direct 126.3

Eleanor Creek 90.5

Direct 16.8

Cherry Creek 233.6

Direct 1.2

Jawbone Creek 22.7

Direct 19.8

Direct 87.4

Middle Fork 71.6
Direct 4.1

South Fork of Tuolumne River 163 .

1

Tuolumne River at junction with South Fork 930.

5

Direct. 8.4

Clavey River 153 .

8

Direct 25 .

3

Big Creek 30.2

Direct 3.0

Direct 81.1

Hunter Creek 15.5

Direct 3.2
North l''ork of Tuolumne River 99 8

Direct 1-5

Turnback Creek :
" 17.9

Direct 35.7

Moccasin Creek 36 .

6

Direct 5.8
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Direct 46.9
Sullivan Creek 37.7
Curtis Creek 21 .8

Direct 88.4
Woods Creek 194.8

Tuolumne River near La Grange 1,543 .

3

Martells Creek Group 121 .9

Wildcat Creek 16.9
Dry Creek 41.8

Wildcat Creek Group 58 .

7

Direct 48.7
Highland Creek 62.3

Direct 59.3
Beaver Creek 32.

7

Direct 16.3
McCormick Creek 50 .

5

Direct 3.1
North Fork of Stanislaus River 272.9

Direct 116.9
Clark Fork 64.9

Direct 167.6
Middle Fork of Stanislaus River 349.4

Stanislaus River at junction of Forks 622.3

Direct 10.4
Knight Creek 42.7

Direct 5.7
South Fork of Stanislaus River 108 .4

Direct 44.0
Angels Creek 37.0

Direct 45.9
Green Spring Run 18.2

Direct .5

Black Creek 35 .4

Direct to Goodwin Dam 4.0
Direct to Knight's Ferry 8 5

Stanislaus River at Knight's Ferry 983 .

Littlejohns Creek 40.5

Direct 8.6
Cherokee Creek 18.8

Direct. 2.2
San Domingo Creek 32.8

Direct 6.0
San Antonio Creek 48.8

Direct 1.9
Caiaventas Creek 54 .5

Direct 6.6
South Fork of Calaveras River 180 .

2

Direct 12.2
Esperanza Creek 17.0

Direct 9.2
Jesus Maria Creek 35 .5

Direct 23 .

Murray Creek 28 .

Direct 1.1
North Fork of Calaveras 126 .

Direct 27.4
Bear Creek 28 .

5

Direct 1.8
Cosgrove Creek 21.2

Direct 9.0
Calaveras River at Jenny Lind 394 1

Direct 84 .

8

Summit Creek 20 .

7

Direct 50.0
Cold Creek 18.7

Direct 37.1
Bear River 52 .

Direct 9.1
Blue Creek 29 .

Direct 4.2
Panther Creek 18.4

Direct 45.9
North Fork of Mokelumne River 369 9

Direct 29
North Fork of Middle Fork 25.4

Direct 20 .

3
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Middle Fork of Mokelumne River 717
Direct between Middle and North Forks 2.3

South Fork of Mokelumne River 76 .

1

Direct 109.

1

Mokelumne River near Clement G32 .

1

Willow Creek 25.4
Direct 84.3

Sutter Creek 85 .

6

Du-ect 90.0
Dry Creek 259 .

9

Sutter Creek Group 285 .3

South Fork of Cosumnes River 07 .

8

Direct 51.2
North Fork of Middle Fork 21 .5

Direct .7

Sopiago Creek 9.3
Direct 51 .0

Middle Fork of Cosumnes River 133 7

Direct 1.4

Direct 42.9

Steeley Fork 25.1

Direct 13.7
Direct 39.6

Slv Park Creek 19.0
Direct 4.0

Camp Creek 62 .

6

Direct .9

Clear Creek 11.2
Direct 19.2

Martinez Creek 19.8
Direct 14.1

North Fork of Cosumnes River 209 .

5

Big Indian Creek 21 .9

Direct 24.8

Big Canyon Creek 43 .

6

Direct 30.9
Cosumnes River at Michigan Bar 533 .

6

SAN FRANCISCO BAY BASINS.

Petaluma Creek Group. 139
Sonoma Creek Tributaries 78 .

3

Carneros Creek 5.6
Mill Creek 12 9

Dry Creek 17.6
Sulphur Creek 4.2

Conn Creek 40.7

Rector Creek 11.5

Milliken Creek 13.5

Sulphur Springs Creek 7.2

Intervening foothill drainage 112 8

Napa River Tributaries 226 .

Suisun Creek Group 124 .

6

Moant Diablo Creek above Clayton 15.7

Walnut Creek above Walnut Creek 78 .

4

Rodeo Creek 9.7

Pinole Creek 14 .0

Franklin Creek 14.2

Foothill areas—IGrken to Pinole Creek 67.5

Mount Diablo Creek Group 199.5

San Pablo Creek 4(1 (i

San Lcandro Creek 43.0

Small streams—Pinole to San Pablo 8.5

Small streams—San Pablo to San Lorenzo 43.6

Small streams—San Lcandro to Alameda 30.8
Clarcmont Creek Group , 82.9

San Lorenzo Creek 37.9

Direct above Suiiol Valley 150 .

1

San Antonio Creek 39 .

3

Sinbad Canyon 6.6
Livcrmorc ValU^y foothills 356 .

9

Livcrmorc Valley 62.5
Direct 10.9

Arroyo de la Laguna 4.'?0 .

3

Sunol Valley 12.8
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Stonybrook Canyon 11.1
Direct 3.3

Alameda Creek at Niles G53 5

Small streams—Alameda to Penitencia 38.5
Small streams—Penitencia to Coyote 38 .

6

Mission Creek Group 77 .

1

Penitencia Creek 22.4

Direct 135.1
Las Animas Creek 61 .4

Coyote River near Madrone 196 .5

Guadalupe River 52 .

2

Los Gatos Creek Group 121.2
San Francisquito Creek 37.6

San Mateo Creek 32.9
Small streams—San Francisquito to San Francisco 51.6

San Mateo Creek Group 84 .

5

NORTH PACIFIC BASINS.

Middle Fork of Smith River 127.6
North Fork in California 71.1

Direct 30 .

6

South Fork of Smith River 294.3
Direct 103 .

4

Smith River near Crescent City 627 .

Direct, Oregon-California line to Shasta River 384 .4

Direct, Shasta to Scott Rivers 370.5
Direct to Seiad gage 49.3
Direct 187.7

Indian Creek 133 .0

Direct to Salmon River 517.5
Direct to Trinity River 312.2
Direct to Requa gage 365 .

9

Klamath River near Requa. including 34.5 sq. mi. in Oregon, and excluding Shasta,
Scott, Salmon and Trinity Rivers, and residual Oregon area , 2,320 .

5

Shasta River 802.9
Scott River 812.7
Saknon River 734.

1

Direct 1,114.4
North Fork and East Fork 154 9

Direct 441 .

7

Direct 159.2
Post Creek 48.4

Direct 144.8
Hav Fork Trinity River 384.5

Direct 213.5
South Fork of Trinity River 950.4

Trinity at junction of South Fork 2,661 .

4

Direct to Hoopa gage 189 .

7

Direct 114.0
Trinity River at junction with Klamath 2,965 .

1

Klamath River at Requa, total Cahfornia area plus 34.5 sq. mi. in Oregon 7,635 .

3

Direct to gage 78 .

5

Direct to Orrick 192.3
Direct to mouth 4.4

Redwood Creek 275.2
Mad River near Areata 45? .

Direct 111.0
Direct to Van Arsdale Dam 351 .

4

Direct 185.1
South Eel River 536 .5

Direct 29.0
Direct to Covelo gags 412.3
Direct 342.9

Middle Fork of Eel River 755.2
Direct 168.0

North Fork of Eel River 284.4
Eel Hivcr at junction with North Fork 1,914 .

1

Direct. 352.5
Direct to Ciarbervillc gage 452 .

4

Direct 209.2
South Fork of Eel River 661 .0

Direct 186.7
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Direct to Bridgeville gage 199 .

7

Direct 76.1
Yager Creek 142 .6

Direct 13.5
\'an Duzen Fork of Eel River 431 .9

Eel River at Junction of Forks 3,546.8
Bear Creek 81 .5

Mattole River near Petrolia 263 .

5

Coast streams, Mattole to Clear Point 67 .

7

Usal, Wade, and intervening streams 130.0
Ten Mile Creek 130.0

Intervening streams 29.0
Noyo River 137.0

Intervening streams 32.0
Big River 174.0
Albion Creek 80.0

Noyo River Group 779.7
Navarro River 273.0

Donahue, Elk, Alder, Brush, Garcia Creeks 270.0
Gualala River 315.0

Intervening streams to Russian River 38 .

Gualala River Group 623 .

Direct 99.4
East Fork of Russian River 100.2
Santa Rosa Creek above Melitta 21 .4

Mantanzas Creek above Bennett Valley 11.2
Du-ect 1,275.6

Russian River at mouth 1.507 .8

Direct 23.

1

Geronimo Creek 9.9
Direct to Plain 50.9

Lagunitas Creek 83 .

9

Walker Creek 74.0
Small Coast streams to Lagunitas 156 .

Sahnon Creek Group 230 .

Olema Creek above Olema 13.1
Small BtreaoLS to Lime Point 144 .

9

Bolinas Creek Group 158

.

SOUTH PACIFIC BASINS.

San Diego River at Lakeside 206 . 98
Santa Ysabel Creek near Escondido 125 .

8

San Luis Rey River near Pala 324.

8

Santa Margarita River 689.

8

Direct to Hemet Weir 67.3
Direct to mouth of South Fork 11.5

Strawberry Creek 27.8
Direct 7.3

North Fork 27.0
Bautista Creek 53 .3

Cactus Valley 33.8
Indian, Poppet and Potrero Creeks 101 .

6

San Jacinto River Tributaries 329. 6

Santa Ana River at junction with Mill Creek 199.0
Mill Creek 4.'!

. 3

Sand, City and Plunge Creeks 43.9
Strawberry Creek 9.2
Waterman Canyon 4.6
Devil Canyon 5.6
Ix)ne Pine Canyon 60.4
Lytic Creek 47.0
San Antonio Canyon 26 .

4

Cucamonga, Dcor, Day Canyons 20 .

1

Santa Ana River Tributaries 459. ,

Eaton Creek 6.1
Little Santa Anita Creek 1.9
Santa Anita Creek 10.5
Sawpit Creek and Monrovia pipe line 5.3
Fish Creek 6.5
Big and Little Daulton Creeks 10.0



WATER RESOURCES OF CALIFORNIA, 171

TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

San Dimas Creek 17.4

San Gabriel Direct 222.0
San Gabriel River Tributaries 279 .

7

Pacoima Canyon 27 .

9

Little Tejunga Canyon 15.9
Tejunga Canyon 107.4

Arroyo Seco
_.

15.6

Los Angeles River Tributaries '. 166 8

Small watersheds, Venice to Malibu 77 .

5

Direct 24.6

Triunfo Canyon 70 .

1

Direct 15.5

Malibu River
_.

110.2

Small watersheds, Malibu to Point Mugu 191.4

Malibu River Group 379 .

1

Sespe Creek 255 .

7

Santa Paula Creek 35.7
Piru Creek. 421 .3

Small tributaries 198 .

1

Santa Clara River Tributaries 910.8

Direct 91.4

Ojai VaUey 52.5

Direct 2.5

Coyote Creek 42.5

Direct 37,4

Ventura River 226 .

3

Jalama Creek Group 242 .

Direct 77 .

1

Mono Creek 125 .

6

Direct to Gibraltar 14.0

Santa Ynez above Gibraltar gage 210.7

Direct to Lompoc 532 .

8

Lompoc VaUey foothill drainage 47 .

7

Santa Ynez River 797.2

San Antonio Creek 138 .

3

Direct 921 .4

Alamo Creek 93 .

6

Direct 120.5

Cuyama River 1,135 .

5

Sisquoc River 498 .4

Santa Maria River 1,633 9

Arroyo Grande 82.0

Chorro. San Luis Obispo Creeks 157 .

9

Old Creek 22.9

Small streams 39.0

Santa Rosa Creek 44.3

San Simeon Creek 32.

1

Small streams 23.5

Arroyo de la Cruz 42 .4

Small streams 6-2

San Carpojo River 34 .

8

Small streams 120.3

Sur River 58 .

2

Little Sur River 40.5

Small streams 62.4

Carmel River 252 .

1

San Luia Obispo Creek Group 1.018 6

Direct 208.5

Trout Creek 12.8

Santa Margarita Creek 23 .

7

Direct 367.2

Cholame Creek 233 .

6

San Juan River 453 .

7

Direct 278.9

EstreUa River 966.2

Direct 13.0

Vineyard Canyon 52.2

Direct 3.1

Indian Valley 86.3

Direct 6.9

Direct 41.5

San Miguel Creek 15.7
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES

Direct 21.3
Los Burros Creek 28 .

8

Direct 118.0
Las Tablas Creek 67.5

Direct 82.4
Naciinicnto River 375 .

2

Salinas at junction with Nacimiento River 2,115.2

Direct 23.2
Direct to Forest Creek 65 .

5

Direct 275.7
San Antonio River 341 .2

Direct 79.1

Sargent Canyon .'2.9

Direct 207.7
San Lorenzo Creole 265 .

2

North foothills to Chalone 30.5
South foothills to Arroyo Seco 75 .

9

Chalone Creek 153.3
North foothills to mouth 205.4

Direct 122.7
Paloma Creek 57 .8

Direct 61.9
Arroyo Seco 242 4

South foothills to mouth 159.9
Salinas River Tributaries 1,041 .9

Direct 214.6
Willow Creek 29.2

Direct 12.7
Stone Canyon Creek 15 .6

Direct 17.0
Pescadero Creek 39 .

7

Direct 24.0
Direct 116.7

Los Muertos Creek 80 .

4

Direct 15.6
Tres Pinos Creek 212.7

Direct 1.6
San Benito River 567.

1

Bird Creek 15.0
San Juan Creek 8.4
Bodfish Creek 11.4
Little Arthur Creek 8.8
Uvas Creek 31.9
Llagas Creek 22.5
Pacheco Creek 147.8
Arroyo Dos Picachos 15 .5

Arroyo de Las Viboras 22 3

Santa Ana Creek 33 .

5

Santa Clara Valley 99.0
Direct to Aromas 32.7

Corralitos Creek 54 .

Pajaro River near Corralitos 1,069.9

Aptos Creek 23 .8

Sequel Creek 41 .

1

San Lorenzo River 134.3
Intervening small Btrcams 42 .

9

Scott Creek 30.9
Waddeil Creek 24.8
Gazo? and small streams 26 .

3

Soqucl Creek Group 324 .

1

Pescadero Creek 79 .

2

Pomponio Creek 8.8
Kan GrcKorio Creek 62.7
Trinitiis and Purisima Creeks 27.0
Pilarcitos Creek 26.4

Small streams to Mursel Rock 28 .

3

Pescadero Creek Group 222

.

4

GREAT BASIN.

Battle Creek at Baycs 156.9
Antelope Creek 62 .

7

Willow Creek near Fairchild t)3 .

5

Lost River iu California 628.0
Tule Lake Group (101 .

1

Goose Lake (Jroup 274.9
Cowhead Lake Basin 24 .4
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TABLE 32— (Continued). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Upper Alkali Lake drainage 152 5

Middle Alkali Lake drainage 125 .9

Lower Alkali Lake drainage 100 .

3

Surprise Valley Group 378 7

Madeline Plains Group 548 .

5

Smoke Crock Group '. 188.3

Eagle Lake Group 498 2

Susan River to Petes Valley 356 .

Horse Lake Basin 113 .

9

Petes Valley 500.fi

Honey Lake Basin 535 .9

Honey Lake Group 1,507.3

California lake area 137.9

California mountain area 229 5

Nevada lake area 64.2

Nevada mountain area 77.7
Lake Tahoe at outlet of lake 499.3

Truckee River below Lake Tahoe, California area 408 .

1

Truckee River below Lake Tahoe, Nevada area 38 .

5

Truckee River at state line, exclusive of Lake Tahoe Basin 446 .

6

Truckee River at state line, total 945
.

9

West Fork Carson River at Woodfords 67.2
East Fork Carson River at state line 322

.

8

Direct 187.1

East Fork 57.5
Direct 160.3

West Walker River at state line 404.9
Green Creek 19.2
Virginia Creek 64 .

1

Summers Creek 14.9
Robinson Creek 40 .

5

Buckeye Creek 42.8
Swager Creek 53 .

3

Aurora Canyon 28 .

9

Direct 147.7

East Walker River at state line 411.4

Rush Creek 58

Parker Creek 15

Walker Canyon 15 .0

Gibbs Canyon 6.0
Leevining Creek 37.0
Mill Creek 18 .0

Small streams 16.0

Mono Lake Group 165.0

Adobe Meadows drainage • 334 .

2

Upper Owens drainage, east side. 118.4

Adobe Meadows Group 452 .

6

Deadman Creek 60 5

Hot Creek 80.

1

Convict Creek 22.0

McGee Creek 19.9

Direct 178.9
Hilton Creek 16.8

Direct to Long Valley Dam 9.5

Direct 51.3

Rock Creek 84 7

Owens River (Upper) near Round Valley 523 .

7

Direct
'.

6.6 ' Vi
Pine Creek 37.2
Huckleberry Creek 3.9
Horton Creek 15.7 ^
McGee and Birch Creeks 33 .

3

Bishop Creek 101 .

7

Rawson Creek 9.9
Direct 10.2

Freeman Creek 7.9
Shannon Creek 8.8

Direct 6.4
Baker Creek 33 .

1

Big Pine Creek 31.8
Little Fine and adjacent area 9.3
Birch Creek 9.8
Fuller Creek 2.4
Tinemaha Creek 0.7
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TABLE 32—(Concluded). DRAINAGE AREAS IN CALIFORNIA.

STREAM. DRAINAGE AREA IN SQUARE MILES.

Red Mountam Creek 7.2
Taboose Creek 10.2
Goodale Creek 8.8

Direct 3.3
Division Creek 9.9
Sawmill Creek 7.9
Tibaut Creek 11.2
Oak Creek 26.4
Little Hne or Independence Creek 8 4
Pinyon Creek 4.2
Symmes Creek 10.4

Direct 2.9
Bisliop Creek Group 445 .

5

Shepard Creek 13.0
Bairs Creek 7.5
George Creek 10.5
Hogback Creek 8.7
Lone Pine Creek 12 .3

Direct 3.2
Tuttle and Dietz Creeks 11.8
Richer and Carrol Creeks 20.8
Cottonwood Creek 42.9

Direct 4.7
Ash Creek 15.4
Braley Creek 5.1

Direct
_.

2.1
Walker and adjacent streams 57 .

6

Owens Lake Group 215.6

Deep Creek 136 2

West Fork of Mojave River 74 .

7

Mojave River at junction of Forks 210 .

9

Rock Creek 26 .

4

Little Rock Creek 64.4
Amargosa Creek 28.4

Antelope Valley Group 119.2

San Gorgonio River 208.6
Whitewater River 60 .

4

Whitewater River at Whitewater 269.0
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TABLE 33. PUBLICATIONS OF THE UNITED STATES
GEOLOGICAL SURVEY CONTAINING CALIFORNIA

STREAM FLOW DATA.
Water Supply Papers.

Water
?>ipply

Paper
No.

Date
of

publi-

cation.

1898

1898

1899

1900

1900

1901

1901

1902

1902

60
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TABLE 33—(Continued). PUBLICATIONS OF THE UNITED STATES
GEOLOGICAL SURVEY CONTAINING CALIFORNIA

STREAM FLOW DATA.

Water Supply Papers.

Water
Supply
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TABLE 33— (Continued). PUBLICATIONS OF THE UNITED STATES
GEOLOGICAL SURVEY CONTAINING CALIFORNIA

STREAM FLOW DATA.

Water Supply Papers.

Date
of

publi-

catiou.

1912

1912

1912

1912

1912

1912

1912

1913

1913

1912

1914

1914

1915

1915

1915

1910

1916

Title of publication.

Surface Water Supply of the
United States. Part XI. Pa-

cific Coast in California, 1910
Water Resources of Part of

Owens Valley, California.

Gazetteer of Surface Waters of

California, Part I, Sacra-

mento River basin.

(ia2etteer of Surface Waters of

California, Part II, San Joa-
quin River basin.

Gazetteer of Surface Waters of

California, Part III, Great
Basin and Pacific coast

streams.

Water Resources of California,

Pa't I,Stream Measurements
in Sacramento River basin.

Water resourses of California.

Part II, Stream Measure-
ments in San Joaquin River
basin.

Water Resources of California,

Part III, Stream Measure-
ments in the Great Basin and
Pacific Coast River basins.

Surface Water Supply of the

United States, Part X, Great

^

Basin, 1911.

Surface Water Supply of the
United States, Part XI, Pa-
cific Coast in California,

1911.

Surface Water Supply of the

United States, Part X, Great
Basin, 1911-12.

Surface Water Supply of the

United State.s, Part XI, Pa-
cific Slope Basins in Cali-

fornia, 1911-12.

Springs of California

Stream Gaging Stations and
Publications Relating to Wa-
ter Resources, 1885-1913,
Part X, Great Basin.

Stream Gaging Stations and
Publications Relating toWa-
ter Resources, 1885-1913,
Part XI, Pacific Coast
Basinsin California.

Contributions to the Hydrology
of the United States, 1914,

PartH.
Surface Water Supply of the

United States, Part X, Great
Basin, 1912-13.

Surface Water Supply of the

United States, Part XI, Pa-
cific Slope Basins in Cali-

fornia, 1912-13.

ContriV)utions to the Hydrology
of the United States, 1915,

Part.^.

Author.

H. D. McGlashan,
F. F. Henshaw.

C. H. Lee

B.D.Wood

B.D.Wood

B.D.Wood

H. D. McGlashan.
F. F. Henshaw.

H. D. McGlashan,
H. ,1. Dean.

H. D. McGlashan,
H. J. Dean.

F. F. Henshaw, H.
D. McGlashan,
E. A. Porter.

H. D. McGlashan,
R.H. Bolster.

F. F. Henshaw, E.
A. Porter, G. C.

Stevens.
H. D. McGlashan,

G. C. Stevens.

Gerald A.. Waring

.

B.D.Wood.

B.D.Wood.

W.O.Clark.

E. A. Porter, H. D.
McGlashan, F.F.
Henshaw, G. C.

Baldwin.
H. D. McGlashan,

F. F. Henshaw.

Kirk Brvan

.

Contents.

Stream flow measurements in the Pacific slope

basins, 1910.

Physical features, precipitation, stream flow
evaporation, percolation, ground water.

Nos. 295, 296 and 297: Description of all

streams named on the best available maps.

(See above.)

(See above.)

Nos. 298, 299 and 300: Compilation of all data
concerning stream flow in California available

up to September 30, 1912, including records
previously published. The reports describe
the drainage basins, precipitation, tempera-
ture, and forests; and give results of work at
gaging stations.

(See above.)

Stream flow measurements. Great Basin, 1911.

Stream flow measurements, Pacific slope basins,

1911.

Stream flow measurements in the Great Basin
during the year ending September 30, 1912.

Stream flow measurements in the Pacific slope
basins in California during the year ending
September 30, 1912.

Describes the physical features of California, in-

cluding the coast ranges. Great Central Val-

ley, the lava-covered region, the Sierra Ne-
vada, the southeastern desert, and faults.

Lists stream gaging stations and publications of

the U. S. Geological Survey containing results

of stream flow measurements.

(See above.)

Ground water resources of the Niles cone and ad-
jacent areas, located just east of the south end
of San Francisco Bay.

Stream flow measurements in the Great Basin
during the year ending September 30, 1913.

Stream flow measurements in the Pacific slope

basins in California during the year ending
September 30, 1913.

Ground water for irrigation in the Sacramento
Valley, geography and geology of the valley,

the origin anil movement of ground water,

problems relati ig to wells and to pumping,
progress of irrigation with well water.

12—20273
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TABLE 33—(Concluded I. PUBLICATIONS OF THE UNITED STATES
GEOLOGICAL SURVEY CONTAINING CALIFORNIA

STREAM FLOW DATA.

^ ater Supply Papers.

Water
Supply
Paper
No.

390

391

Date
of

publi-

cation.

Title of publication.

395

398

400

410

426

429

440

446

447

1917

1917

1916

1916

1917

1918

1918

1918

1919

1919

1918

1919

1921

1921

460

468

480

481

1920

1921

Surface Water Supply of the
United States. Part X, Great
Basin, 1913-14.

Surface Water Supply of the

United States, Part XI, Pa-
cific Slope Basins in Cali-

fornia. 1913-14.

Colorado River and its Utiliza-

tion

Ground Water in the San Joa-
quin N'alley, California.

Contributions to the Hydrology
of the United States, 1916,
Part E.

Surface Water Supply of the

United States, Part X, Great
Basin, 1914-15.

Surface Water Supply of the

United States, Part XI, Pa-
cific Slope Basins in CaU-
fornia, 1914-15.

Southern California Floods of

January, 1916.

Ground Water in the San Ja-
cinto and Temecula Basins,

California.

Surface Water Supply of the

United States, Part X, Great
Basin, 1915-16.

Surface Water Supply of the

United States, Part XI, Pa-
cific Slope Basins in CaU-
fornia, 1915-16.

Geologj' and Ground Waters of

the Western Part of Sau Di-

ego County, California.

Surface Water Supply of the

Pacific Slope in Southern
California to September 30,

1918.

Contributions to the Hydrology
of the United States, 1919—

Part B
Parte

1921

Surface Water Supply of the

United States, Part X, Great
Basin, 1916-17.

Surface Water Supply of the
United States, Part XI. Pa-
cific Slope Basins in Cali-

fornia, 1916-17.

Records of Water Levels in

Weils in Southern Cali-

fornia.

Surface Water Supply of the

United States, Part X, Great
Basin, 1917-18.

Surface Water Supply of the

United Statra. Part XI, Pa-
cific Slope Basins in Cali-

fornia. 1917-18.

Author.

E. A. Porter, H. D.
McGlashan.F.F.
Henshaw, G. C.

Baldwin.
H. D. McGlashan

F. F. Henshaw.

B.C. La Rue

W. C. Mendenhall,
R. B. Dole. Her-
man Stabler.

W.C.Clark.

E. A. Porter, H. D.
McGlashan. F. F.

Henshaw, G. C.

Baldwin.
H. D. McGlashan.

F. F. Henshaw.

H. D. McGlashan,
F. C. Ebert.

G. A. Waring.

E. A. Porter, C. C.
Jacob, H. D. Mc-
Glashan, F. F.

Henshaw, Robert
Foliansbee.

H. D. McGlashan,
F. F. Henshaw.

.Arthur J. Ellis, C.

H.Lcc.

H. D. McGlashan

D.S.Thompson.
G. A. Waring. ..

Content*.

C. C. Jacob, H. D.
McGlashan.F.F.
Henshaw, G. C.

Baldwin, Robert
Foliansbee.

H. D. McGlashan,
F. F. Henshaw.

F. C. Ebcrt

H. D. McGlashan,
F. F. Henshaw

Stream flow measurements in the Great Basin
during the year ending September 30, 1914.

Stream flow measurements in the Pacific slope
basins in California during the year ending
September 30, 1914.

Physiography of the basin; history of explora-

tion; stream flow measurements; description of
present and prospective irrigation systems
by basins; water power; description of de-

veloped water powers and undeveloped power
sites; market for power; flood conditions;

storage possibilities by basin; silt.

Geography of the valley; geologic outUne of the

rocks of the border; the origin of the present

surface; composition of surface and ground
waters; chemical composition of surface and
ground waters.

Ground water for irrigation in the Morgan Hill

area.

Stream flow measurements in the Great Basin
during the year ending September 30, 1915.

Stream flow measurements in the Pacific slope

basins in CaUfomia during the year ending
September 30, 1915.

Compares the flood of January, 1916, with pre-

\'ious floods, summarizes the damages, and
gives flood-flow records.

General features, irrigation systems, ground wa-
ter, description by areas.

Stream flow measurements in the Great Basin
during the year ending September 30,1916.

Stream flow measurements on the Pacific slope

basins in Cahfornia during the year ending
September 30. 1916.

Physiography, geology, precipitation, evapora-
tion, wells, quahty of water, pumping testa.

Stream flow measurements on the Pacific slope of

southern Cahfornia, up to September 30, 1918,

including those published m Water-Supply
Paper 300.

Ground water in Lanfair Valley.

Ground water in Pahrump, Mesquite and Ivan-
pah valleys.

Stream flow measurements in the Great Basin
during the year ending Septi'ml)er 30, 1917.

Stream flow measurements in the Pacific slope

basins in California during the year ending
September 30, 1917.

Causes of fluctuation of water table, and general

conditions in (1) San Bernardino Valley. (2)

foothill belt, coastal-plain and (3) San Jacinto

Valley.

Stream flow measurements in the Great Basin
during the year ending .September 30, 1918.

Stream flow measurements in the Pacific slope

basins in California during the year ending
.September .30, 1918.
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TABLE 34. SACRAMENTO RIVER (UPPER).
SEASONAL RUN-OFF DATA. Drainage area 568 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883,

1883-1884
1884-1885,

1885-1886
1886-1887,

1887-1888,

1888-1889,

1889-1890.

1890-1891

,

1891-1892,

1892-1893.

1893-1894.
1894-1895.
1895-1896.
1896-1897.

1897-1898.
1898-1899.
1899-1900.
1900-1901.

1901-1902.
1902-1903

.

1903-1904.

1904-1905.
1905-1906.
1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

Di\'ision B.

Ill

53
85
51

154
69
182
92
107

127
75

75

98
58
124

60
55
101

198

66
77

117
92
125

120

97

60
68

112
102

131

108
144

121

117
123

85
147

82
100
76
81

140
1.30

106
76

66
86
48
119

Depth of

run-off in

inches.

51.5
20.3
33.6
19 5

77.1
46.9
96.7
41.3
59.7
78.9
39.0
32.3
52.8
31.8
69.0
33.9
24.7
51.7
115 5

29.2
34.7
61.4
41.0
63.2
50.9
54.1
22.6
28.6
31.0
37.5
52.0
51.0
88.6
51.8
55.3
72.0
41.2
74.2
57.8
42.9
32.0
34.2
73.3
71.2
52
30 4
23,1
40.6
18.9
59 6

Run-off
index.

105
41
69
40
157
96
197
84
122
161

79
66
108
65
141

69
50
105
235

60
71

125

84
129
104
110
46
58
63

76
106
104
181

106
113

147
84

151

118

87
65
70
149
145

106
62
47
83
39
121

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)/

1,561,300

614,000

1,017,600

592,400

2,335,600

1,421,600

2,929,600

1,253,600

1,810,100

2,391,900

1,181,300

978,000
1,602,000

964,800
2,090,600

1,028,700

748,600
1,566 800
3,500,900

886,100
1,051,500

1,859,600

1,242,500

1,911,900

1,543,400

1,639,300

685,800
863,600
939,000

1,138,600

1,575,200

1,546,300

2,683,300

1,570,800

1,674,700

2,183,100

1,246,800

2,246,600

1,751,600

1,-301,200

970,700

1,037,400

2,210,800

2,157,400

1,576,900

921,000

698,000
1,230,200

573,800
1.807.800

Distribution of

seabonal run-off

by months as

shown by
U.S.G.S. records.(i

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

NovemVjer,
December,

17.4%
19.3%
20.3%
11.1%
8.2%
4.5%
2.1%
1.5%
1.4%
2.0%
4.9%
7.3%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.e

6559,000

386,200
396,300

785,300
791,200
689.600

304,200
clll,600

d209,900
373,300

1,402.100

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal
Minimum seasonal

Mean during July
Maximum during July. .

.

Minimum during July

Mean during August
Maximum during .-Vugust.

Minimum during August

.

Acre-feet.

1,486,300

3,500,900

573,800

31,200

73,500

12,000

22,300

52,500

8.600

Depth in

inches.

49.1
115.5
18.9

1.0

2.4
0.4

0.7
1.7

3

Acre-feet per

square mile.

2,616

6,162

1,010

55
129

21

39
92
15

Season.

1889-1890
1919-1920

1889-1890
1919-1920

1889-1890
1919-1920

Probable run-off curve, Plate XVIII. Mass curve of run-off, Plate XCV.
Storage development curve, Plate CL. Probable freouency of flood discharge, Plate LVIII

.

(o) Description of drainage basin: Area tributary to the Sacramento River above its junction with Pit River; also

33 square miles tributary to Pit and McCloud Rivers below their gaging points at Ydalpora and Baird, respectively.
(Ii) Partial record, October 15 to September 30.

(r) Partial record, February 12 to April 20.

(d) Partial record. May 1 to September 30.

(<) Point of measurement: October 15. 1910. to .April 20, 1918. gage at highway bridge at Castelia, one-half mile
below the mouth of Castle Creek, drainage area 257 square miles; May 1, 1919, to date, at highway bridge at Antler,
200 feet above mouth of Gregory Creek, drainage area 463 square miles.

(/) The tributary streams of the Upper Sacramento River were adjusted for probable run-off among themselves to
agree with the stream flow at Red Bluff, after deducting the run-off of the Pit and McCloud River.s. Consideration was
given to partial records where they existed.
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TABLE 35. PIT RIVER.
SEASONAL RUN-OFF DATA. Drainage area 5,346 square miles.a

Season. (Begins Octol)er 1.)
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TABLE 36. McCLOUD RIVER.
SEASONAL RUN-OFF DATA. Drainage area 669 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.

1875-1876.
1876-1877.

1877-1S78.
1878-1879.
1879-1880.
1880-1881

.

1881-1882.

1882-1883.
1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891

.

1891-1892.
1892-1893

.

1893-1894.
1894-1895.

1895-1896.

1896-1897,

1897-1898
1898-1899
1899-1900
1900-1901

,

1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909

1909-1910
1910-1911
1911-1912
1912-1913
1913-1914
1914-1915

1915-1916
1016-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division B.
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TABLE 37. CHURN CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 100 square miles.a

Season. (Begins October 1.)

1871-18/2
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.
1882-1883.

1883-1884.

1884-1885

.

1885-1886.

1886-1887.
1887-1888.

1888-1889.

1889-1890.
1890-1891

.

1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.

1896-1897
1897 1898.

1898-1899

.

1899-1900
1900-1901

.

1901-1902.
1902-1903.

1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908

.

1908-1909.

1909-1910
1910-1911.
1911-1912
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917
1917-1918.
1918-1919
1919-1920
1920-1921

Index of
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TABLE 38. COW CREEK.
SEASONAL RUN-OFF DATA. Drainage area 444 square miles.

a

Season. (Begins October 1.)



]84 WATER RESOURCES OF CALIFORNIA.

TABLE 39. BEAR CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 137 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873,

1873-1874.

1874-1875.

1875-1876
1876-1877.

1877-1878.

1878-1879.

1879-1880
1880-1881.

1881-1882.

1882-1883.

1883-1884.

1884-1885.

1885-1886.

1886-1887.

1887-1888.

1888-1889.

1889-1890
1890-1891

.

1891-1892.

1892-1893.

1893-1894.

1894-1895.

1895-1896.

1896-1897.

1897-1898.

1898-1899.
1899-1900.

1900-1901.
1901-1902.

1902-1903.
1903-1904,

1904-1905,
1905-1906,

1906-1907.
1907-1908.
1908-1909.

1909-1910.

1910-1911,

1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917.

1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division B.

Ill

53
S5
51

154

69

182
92
107

127

75
75

98
58
124
60
55
104
198
66
77
117
92
125
120

97

60
68
112

102
131

108
144

121

117

123

85
147

82
100
75
81

140

130
106
76

66
86
48
119

Depth of

run-off in

inches.

16.3
0.5
8.5
0.3

27.6
8.6
34,2
11,4
18.5
24.5
8.3
6.9
15,4
1.6

23.2
3.1
0.8
15.7
42,7
5.1
7.7

20,0
11.3
21,2
16,4
15,8
2,1

5.0
9.9
11.3
18,1

15.9
31.3
17.5
18.1

25.0
10.4
26,7
14,0
14.6
7.0
8,1

25.7
24,4
16.0
6.7
3,8
10.4
0.2
19.7

Run-off
index.

115
4
60
2

195
61

242
81

131

173

59
49

109
11

164

22
6

111

302
36
54
141

80
150
116

112

15

35
70
80
128
112
221

124

128

177
V3

189
99

103
49
57
182
172

113

47
27
73
1

139

Estimated
seasonal run-off

in acre-feet.

f.Vbove main agri-

cultural area.

119,400
3,500

62,400

2,300

202,500

63,000

251,100
83,600
135,700

179,400

60,800
50,400
112,800

11,800

170,200

23,100

5,500

115,300

312,800
37,000

56,400
146,900

82,800

1.55,800

120,200
115,600

15,400

36,900

72.300

82,500
132,400

116,900

229,400
128,600

132,700

180,400

76,400

195,400

102,700
107,.'500

51,500
59,500

188,100

178,900

117,500

48,800
27,900

76,500

1,400

144.000

Distribution^.'".

seasonal runoff
by months d

January,
February,
March,
April,

May,
June,

July,

A.ipust,

SeptCiUber,

October,

November,
December,

17.4S'o
19.3%
20.3%
111%
8.2%
4.5%
2,1%
1.5%
1.4%
2.0%
4 9%
7.3%

Measured
seasonal

discharge

ill acre-feet at

U.S.G.K
gaging ftation.6

49,700
53,600

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal.

Mean during July
Maximum during July.
Minimum during July.

Mean during .Augiist

Maximum (luring August.
Minimum during Aueu.st.

Acre-feet.
Depth in

inches.

14.2
42.7

2

0,3
0,9

Trace

2

0.6
Trace

.\cre-fcct per

square mile.

756
2,280

10

16

48
Trace

12

34
Trace

Season.

1889-1890
1919-1920

1889-1890
1919-1920

1889-1890
1919-1920

Probable run-off curve, Plate XIX. Ma.ss c\irve of run-off, Plate XCVI.
Storai/r development curve, Plate CLI. Probable frequency of flood discharge, Plate LIX.
(h) Deseriptioo of drainage ba.'<in: Tributary area of Bear Creek (123 .square miles') and Ash Creek (14 square

miles), above their junctions with Sacramento Kivor.

(b) Point of measurement: Highway bridge on Bear Creek, 5 miles abovf thi" junction with the Sacramento l{ive',

<lrainage area 106.5 square miles.

(f) The tributary ptrenms of the I'pper Sacramento River were adjusted for probable run-off among themselves to

agree with the stream flow at Red Bluff, deduetinn the run-off of the Pit and McCloud Rivers, Consideration wa? givpi\

lo partial records where they exist'^ci.

(d) Estimated from I'. S. G. S. records for other etrcams in vicinity.
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TABLE 40. BATTLE CREEK.
SEASONAL RUN-OFF DATA. Drainage area 366 square miles.a

Season. CBcsins October 1.)
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TABLE 41. INKS CREEK.
SEASONAL RUN-OFF DATA. Drainage area 34 square miles .a

Season. (Begins October 1.)

1871-1872.
1872-1873

.

1873-1874.

1874-1875.
1875-1876.

1876-1877

.

1877-1878
1878-1879.

1879-1880
1880-1881

.

1881-1882.
1882-1883

.

1883-1884.

1884-1885.

1885-1886
1886-1887
1887-1888

18.S8-1889

18&9-1890.

1890-1891

1891 1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-185.7

1897-1898
1898-1899
1899-1900
1900-1901

1901-1902
1902-1903
1903-1S04
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911
1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness
DivTsion ri

111

53
85
51

154
69
182
92
107

127

75

75

98
58
124

60
55
104

198

66
77

117

92
125

120
97
60
68
112

102

i:u

108
144

121

117

123

85
147
82
100
76
81

140
130

106
76
66
86
48
119

Deptli of

run-off in

inches.

17.7
0.4
8.6
0.2

32.1
8.1

41.5
11.7

20
27.2
8.1

6.7

16 5

1.4
25.9
3.1
0.6
16.8
52.8
4.6
7.5

22.0
11.6
23.7
18.1

16.5
2.1

4.7
10.7
12

20.2
17 1

36
19.3
19.9
27.1
10.6
30.6
14.0
15.4
6.9
8.1
29.2
27.3
17.1

6.5
3 4

10 5

1

21.5

Run-off
index.

114
3

56
1

207
52
268
76
129

176
52
43
107

9

167
20
4

109

341

30
48
142
75

153

117

107
14

30
69
78

131

110
233

125

129

175

100
45
52
189

176

110
42
22

68
1

1.39

Estimated
seasonal run-off

in acre-feet.

(.\bove main asri-

cultaral area.)6

32,200
700

15,700
400

58.500

14,800

75,600

21,200

36,400

49,600
14.800

12,200

30 200
2,500

47,100

5,600
1.100

30.700

96,400
8,300

13,700

40,100

21,000
43,100
3.3,100

30,000
3.700

8,500

19,400

21,800
36,900
31,200

65,600

35,200

36,.300

49,400
19,.300

55,900

25,600
28,100

12,500

14,700

53,200

49,800
31,200

11,900

6,300

19,100
200

39,200

Distribution of

seasonal run-off

by months.c

January,
February,
March,
April.

May.
June,
July.

August,
September,
October,

November,
December,

17.4%
19.3%
20.3%,
11.1%
8.2%
4.5%
2.1%
1 .5%
14%
2 0%
4.9%
7.3%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum Seconal

.

Minimum seasonal.

Moan duriiiE July

Maximum duriuK July

.

Minimum during July.

Mean diiriim .Vui^ist

Maximum during .August

Miniinn ni (lui iiii; .Vugust . .

Prill aiili' niii-olT curve, I'latc XX.
rasic (lcvrli)t'nii'nt curve, Plate CLH.

Acre-feet.

28,200
96,400

200

590
2.020

Trace

420
1,450

Trace

Depth in

inches.

15.50
52 80
0.10

0.32
1.11

Trace

0.23
80

Trace

Acre-feet per

square mile.

825

2,821

6

17

59
Trace

12

42
Trace

Season.

1889-1890
1919-1920

1889-1890
1919-1920

1889-1890
1919-1920

Mass curve of run-off. Plate XCVII.
Probable frequency of flood discharge, Plate LX.

(n) Diycriptioii of drainage li.-uin: Triiiutarv area above j\mction with the Saerami'nto River.

(()) The tnliiitary streams of the Saerain?nto River aliove Rod Bluff were adjusted for probable run-off among them-

selves to agree with ihc "tream flow at Red IMuff, deducting the nm-off of the Pit and McCloud Rivers. Consideration

was given to partial records where they exisl"(l.

(r) Fstiraated from U. S. (".. S. records for ither streams in vicinity.
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TABLE 42. PAYNE S CREEK.
SEASONAL RUN-OFF DATA. Drainage area 80 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873.

1873-1874.
1874-1875.
1875-1876.
1876-1877.

J877-1878.
1878-1879.

1879-1880.
1880-1881

.

1881-1882.
1882-1883.
1883-1884.

1884-1885

.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890
1890-1891.

1891-1892.
1892-1893

.

1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.
1898-1899.
1899-1900.

1900-1901.
1901-1902.
1902-1903.

1903-1904.
1904-1905

.

1905-1906.

1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.
1916-1917.

1917-1918.
1918-1919
1919-1920.
1920-1921.

InJex of

seasonal

wetness.

Division B.

Ill

53
85

51

154
69

182
92

10?

127

58
124

60
55

104

198

66
?7
117
92

125

120

97

60
68
112

102

131

108

144

121

117

123

85

147

82
100

76

81

140

130
106

76

66

Depth 9f

run-off iji

ineiies.

22 2

2.5
11.6
2.1

38.2
11.7
47.8
15.5
25.3
33.5
11.2
9.3

20.9
5 3

31,6
6.2
3.5

21 .2

60.5
7.0

10 4

27.4
15.4
29.1
22.4
21 4

4.1
6.9
13-5

15.4
24.7
21.7
43

23.9
24.7
33.7
14.2
.36 7

19.1

19.8
9.4
11.0
35.2
33.4
21.9
8.9
5.2
14.1

1.8
26.9

Run-off
index.

113

13

59
11

194

60
242
79

129
171

57
47
106
27
161

32
18

108
306
36
53
140

78
148

114
109

21

35
69

78

128

110

218
122

126
172

72

187

97
101

48
56
179
170
111

45
26
72

9

.37

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)6

95,300

10,900
49,500

9,100

163,700

50,100

205,200
66,400

108,200

143,600

48,000
39,700
89,700

22,900

135,600

26,500

15,000

91,700

257,800
29.900

44,.500

117,100

65,800

124,800

96,100

91,900

17,700

29,500

57,800

65.800

105,700

93,200

184,500

102,300

105,900
144.300

60,700

157,200

81,600

84,600
40,300

47.000
1.50,700

342,900

94,000

38,300

22,500

60,600

7 700
115,500

Distribution of

seasonal run-off

by montns.c

January,
February,
March,
April,

May,
June,

July,

Auoiust.

September,
(Ictobcr,

November,
December,

17.4%
19.3%
20.3%
11 1%
8.2%
4.5%
2.1%
1.5%
1.4%
2.0%
4.9%
7.3%

SUMMARY OF ESTIMATED RUNOFF.

Mean seasonal

Maximum seasonal

.

Mmimum seasonal.

Mean during July ....

Maximum during July

.

Minimum during July

.

Mean during August
Maximum during August.
Minimum during .August.

Acre-feet.

84,200

257,800

7,700

1,800

5,400

160

1,300

3,900
120

Depth in

inches.

19.60
60.50

1 80

0.42
1.26

04

0.30
0.91
0.03

Acre-feet per

square mile.

1,048

3,208

96

22

67

Season.

1889-1890
1919-1020

1889-1890
1919-1920

1889-1890
1919-1920

Probable run-off curve, Plate XX. Mass curve of run-off, Plate XCVII.
Storage development curve, Plate CLII. Probable frequency of flood discharge, Plate LX.
(a) Description of drainage basin: Tributary area above junction with the Sacramento River.

(6) The tributary streams of the Sacramento River above Red Bluff were adjusted for probable run-off among them-
selves to agree with the stream flow at Red Bluff, deducting the run-off of the Pit and McCloud Rivers. Consideratioii

was given to partial records where they existed.

(c) Estimated from U. S. G. S. records for other streams in vicinity.
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TABLE 43. BACKBONE CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 178 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.
1874-1875.

1875-1876.
1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.

1882-1883.
1883-1884.
1884-1885.

1885-1886.

1886-1887.

1887-1888.
1888-1889.

1889-1890
1890-1891

1891-1892
1892-1893,

1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901

1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

191M912
1912-1913
1913-1914
1914-1915.

1915-1916.

1916-1917.

HM7-1018.
1918-1919.

1919-1920.

1920-1921.

Index of

seasonal

wetness.

Di\Tsion B.

Ill

53
85
51

154
69
182
92
107
127
75
75
98
58
124
60
55
104

198
66
77
117
92
125

120
97
60
68
112
102
131

108
144
121

117

123

85
147
82
100
76
81

140
130
106

76
66
86
48
119

Depth of

run-off in

inches.

24.9
1.9

12.8
1.1

43.2
12.7
54.2
17.2
28.3
37.7
12.3
10.1

22.3
5.3
35.5
6.4
3.3
24.0
67.7
7.6

11 5

30.7
17.0
32.5
25.0
23.8
4.2
7.5

15.1
17.2
27.7
24.3
48.5
26.7
27.7
37.6
15.7
41.6
21.0
22.2
10.4
12 2
39.6
37.5
24.6
9.8
5.7
15.7
0.2

.30 1

Run-off
index.

114
9

59
5

198
58
248
79
130
173
56
46
102
24
163

29
15

110
310
35
53
141

78
149
114
109
19

34
69
79
127
110
222
122
127
172
72
190
96
102
48
56
181

172
113

45
26
72
1

138

Estimated
seasonal run-off

in acre-feet.

(.\bove main agri-

cultural area.)&

236,100

18,200

121,.300

10,800

410,100
121,000

514,800
163,100

268,300
357,500

119,300

96,300

221,600
50,200

336.600
60,500

30,900
227,800

642,300
72,300

109,000

290,900
161,700

308,200
237,800
2L6,100

40,300
71,200

143,600
163,700

263,400
230,600

460,400
253,700

262,900
357,400

148,600

395,100

199,800

210,800
98,300
115,500

375,600
355,800

233,100

93,200
54,500
149,200

2,000
285,300

Distribution of

seasonal run-off

by months.c

January,
February,
March,
April,

May,
June,

July.

.\upust.

September,
October,

November,
December,

17.4%
19.3%
20.3%
11.1%
8.2%
4.5%
2.1%
1.5%.
1.4%
2.0%
4.9%
7.3%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal.

Mean duriiic July

Maximum during Jul>'.

Minimum during July.

Mean during August
Maximum during August.
Minimum during August.

Acre-feet.

207,500
642,.300

2,000

4.400

13,500

40

3,100

9,600
30

Depth in

inches.

21 80
67.70
0.20

46
1.42

Trace

33
1 01

Trace

Acre-feet per
square mile.

1.166

3,609

11

25
76

Trace

17

54
Trace

Season.

1889-1890
1910-1920

1889-1890
1919-1920

1889-1890
1919-1920

Probable run-off curve, Plate XX. Mass curve of run-off, Plate XCVIT.
Morage development curve, Plate CLTI. Probable frcfjuency of Hood discharge, Plate I,X.
(a) Description of drainage ba.'in: Tributary area above junction witn the Sacramento River.

(t) The tributary streams of the Sacramento River above Red Bluff were adjusted for probible r>n-ofT amon? thera-
gclves to agree with the stream flow at Red Bluff, deducting the run-off of the Pit and McCloud Rivera, Consideration
WM given to partial records where they existed.

U) Estimated from U. S, G. 6. records for other strearas in vicinity.
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TABLE 44. CLEAR CREEK.
SEASONAL RUN-OFF DATA. Drainage area 251 square miles.

a

Season. (Begins October 1.)
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TABLE 45. COTTONWOOD CREEK.
SEASONAL RUN-OFF DATA. Drainage area 937 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1870
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881

1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887

1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1803-1894
1891-1895

1895-1896
1896-1897
1897-1898
1898-1899,

1899-1900,

1900-1901,

l'.01-1902

1902-1903,

1903-1904,

1904-1905.

1905-1906.
1906-1907

.

1907-1908.

1908-1909.

1909-1910.

1910-1911.
1911-1912.
1912-1913.

1913-1914.
191-1-1915.

1915-1916.
1910-1917.

1917-1918.
1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division B.
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TABLE 46. SACRAMENTO RIVER.
SEASONAL RUN-OFF DATA. Drainage area 9,258 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873

,

1873-1874,
1874-1875.

1875-1876.
1876-1877.

1877-1878.
1878-1879.
1879-1880.

1880-1881.
1881-1882.
1882-1883.

1883-1884.

1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.
1889-1890,

1890-1891

.

1891-1892.
1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.
1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903.
1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909,
1909-1910
1910-1911.
1911-1912
1912-1913
1913-1914.
1914-1915
1915-1916
1916-1917,

1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

6

103

58
81

54
134
101

157
89
118
141

87
75

113

73

134
75
64

107
189
73

80
120
92
119
119
101

62
69
107
102
119
100
138
111
112

125
82
136
81

103
73
81

136
113

101

79
64
82
51
116

Depth of

run-off in

inches.

20.7
9.7
14.8
8.9
29.3
20.0
36.1
17.0
25.0
31.2
16.2
13.5
23.0
13.1
29.2
13 5

11.0
21.5
46.0
13.1

14.7
25.2
17.5
25.0
23.0
21.0
10.4
12.1

17.6
18.3
23.1
20.1
32.6
21.9
22.9
28.1
16
29.6
18.4
20.4
13.3
14.3
27.7
25.5
21.6
14.5
10.9
15.7
8.2

23 1

Run-oft
index.

103
48
74
44
146
100
180
85
124

156
80
67
114
65
145

67
55
107
229
65
73
125
87
124

114
104
52
60
88
91

115

100
162

109
114
140

80
147
91

101

66
71

138

127
107
72
54
78
41
115

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)e

10,200.000

4.780,000

7,300,000

4,390,000

14,500,000

9,870,000

17,800,000

8,380,000

12,300,000
15.400,000

8,000,000

0,670,000

11,400.000

6,460,000

14,400,000

6,670,000

5,430,000

10,600,000

22,700,000

6,400,000

7,250,000

12,400,000

8.640,000

12,300,000

11.343,200

10,391.400

5,135,800

5,977,400

8,712,500

9,020,900

11.380,600

9,941,800

16,095,800

10,775,200

11,294.300

13,883.700

7,921.100

14.568,700

9,106,300

10,108,300

6,577,800

7,049.100

13,737,900

12.582,900

10,719,600

7,167,100

5,388.500

7,779,700

4,068,800

11.421.700

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.*

.January,

February,
March,
April,

May,
June,

July,

August,
September,
October,
November,
December,

14.2%
16.0%
16.9%
11.9%
9.0%
5.7%
4.0%
3.4%
2.8%
3 5%
5.4%
7.2%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.

c

d3,347,000
11,170,400

10,216,800

4,959,300

5,799,200

8,532.500

8,835,700

11,197,100

9,756,300

15,908,900

10,586,300

11,103,400

13.691,300

7.726,800

14.372,800

8,908,100

9,908,800

6,369,200

6,831,600

13,511,100

12,347,400

10,474,800

6.913,600

5,125,500

7,507,600

3,888,100
11,131.800

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

Acre-feet per

square mile.
Season.

Mean seasonal

Maximum seasonal
Minimum seasonal

Mean during July
Maximum during July . .

.

Minimum during July

Mean during .\ugust

Maximum during August.
Minimum during .August

.

1,929,000

1,700,000

^068,800

397,200

908,000
175,600

337.600

771.800
149.300

20.10
46 00
8.20

0.80
1 80
40

70
1 60
30

1,072

2.452

439

1889-1890
1919-1920

1889-1890
1874-1875

1889-1890
1874-1875

Probable run-off curve, Plate XXI. Mass curve of run-off. Plate XCVIII.
Storage development curve. Plate CLIII. Probable frequency of flood discharge, Plate LXI
(o) Description of drainage basin: Tributary area above gage at Red Bluff.

(6) Index of seasonal wetness for Dinsions \ and B weighted in proportion of 1 and 3. respectively.

(c) Point of meafurement: (1) Jellys Ferry, 12 miles above Red Bluff, May 1, 1895, to February 1. 1902, drainage
area 9,093 square miles. (2) Red Bluff gage 4 miles above Red Bluff, February 1, 1902 to date, drainage area 9,258 square
miles. Area of 9,258 .square miles used in computations, a-ssuming discharges at Jellys Ferry anil Red Bluff to Ije equal.

This area includes 145 square miles of agricultural land, assumed to produce no run-off in computing yield of indiWdual
streams above Red Bluff.

(d) Partial record. May 1 to September 30.

(f) Measured run-off adjusted for storage and irrigation above point of measurement as follows: Storage
capacity 1895-1896. 3,040 acre-feet; 1896-1900, 8,180 acre-feet; 1901-1903. 9.920 acre-feet; 1904-1905. 12.920 acre-feet;

1906-1907. 13,170 acre-feet; 1908-1909. 15,360 acre-feet; 1910, 15,900 acre-feet; 1911, 16,520 acre-feet; 1912, 16,870 acre-

feet; 1913, 32,080 acre-feet; 1914, 32.200 acre-feet; 1915, 27.120 acre-feet; 1916. 29,850 acre-feet; 1917, 29,090 acre-feet;

1918, 30.240 acre-feet; 1919, 36,960 acre-feet; 1920, 37.960 acre-feet; 1921, 121,900 acre-feet. Irrigation, 1895-1896,
96,000 acres, increasing 1,000 acres per year to 111,000 acres in 1910-1911 and thereafter increasing 5,000 acres per year
to 161.000 acres in 1920-1921.
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TABLE 47. MILL CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 971 square miles.

a

Season. (Begins October 1.)
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. TABLE 48. BUTTE CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 251 square miles.

a

Season. (Begins October 1.)
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TABLE 49. FEATHER RIVER.
SEASONAL RUN-OFF DATA. Drainage area 3,627 square miles.a

Season. (Begins October 1.)
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TABLE 50. HONCUT CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 314 square miles.a

Season. (Begins October 1.)
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TABLE 51. YUBA RIVER.
SEASONAL RUN-OFF DATA, prainage area 1,200 square miles .a

Season. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.

1875-1876.
1876-1877.
1877-1878.

1878-1879.
1879-1880.
1880-1881.

1881-1882.
1882-1883.
1883-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891.

1891-1892.
1892-1893.

1893-1894.
1894-1895.
1895-1896.

1896-1897.

1897-1898.
1898-1899.
1899-1900,

1900-1901.
1901-1902,
1902-1903,

1903-1904,

1904-1905
1905-1906
1906-1907

1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division H.
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TABLE 52. DRY CREEK.
SEASONAL RUN-OFF DATA. Drainage area 79 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873

.

1873-1874

.

1874-18V5.
1875-1876.
1876-1877.

1877-1878.
1878-1879.
1879-1880.
1880-1881

.

1881-1882.
1882-1883

.

1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891

.

1891-1892.

1892-1893

.

1893-1894.

1894-1895.

1895-1896.
1896-1897.

1897-1898.

1898-1899.
1899-1900.
1900-1901
1901-1902
1902-1903

.

1903-1904
1904-1905
1905-1906
1906-1907.

1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
1913-1914
1914-1915

1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division H.

141

74
118
72

124

63

98
105
125

112

88
79

112

92
114
72
54
73

182
77

83

121

95

136
125

111

60
84
109

106

95

94
139

103

133

138

71

130
99

127

60
72

120

101

104

87

61

85
64
112

Depth of

run-off in

inches.

20 5

6.5
15 2

6.2
16.5
4,8
10.9
12.3

16 7

13 8

9,0
7.4
13.8
9.7
14,2
6,2
3.5
6.4

32 5

7

8.1

15.8
10.3
19.3

16.7
13.5
4 3

8,2
13,1

12 5

10.3
10.1

20.2
12

18 7

20.0
6.0
17,9
11,1

17,1

4 3

6,2
15,6

11 5

12 1

8 7

4 5

8.4
4,9
13.8

Run-off
index.

174

55
129

53

140
41

93

104

142

117

76

63

117

82
121

53
30
54
276
59

164

142

115

37
70

111

106

172

102

159

170
51

152
94

145

37
53
133

98
103

74
38
71

42
117

Estimated
seasonal run-off

in acre-foct.

(Above mam agri-

cultural area.)

86,600
27,500

64,200
26,200
69,700

20,300

46.100
52,000
70,600

58,300
38,000
31,300

58,300

41,000
60,000

26,200

14,800

27,000

137,300

29,600

34,200

66,800

43,500
81,500

70,600

57,000
18,200

34,600

55,300
52,800
43,500

42,700
85,300
50,700

79,000

84,500

25,400

75,600

46,900

72,200

18,200

26,200

65,900

48,600

51,100
36,800
19 000
35,500

20,700
58.300

Distribution of

seasonal run-off

Ijy months.6

January,
February,
March,
.April,

May,
June,

July.

August,
September,
October,

November,
Decemb'er,

18.9%
18.4%
15.3%
11.7%
6.3%
3.0%
0.7%
0.2%
0.8%
3.4%
8.0%
13.3%

SUMMARY OF ESTIMATED RUN-OFF.
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TABLE 53. BEAR RIVER.
SEASONAL RUN-OFF DATA. Drainage area 262 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.

1874-1875.
1875-1876.
1876-1877.

1877-1878.
1878-1879.

1879-1880.
1880-1881

.

1881-1882.

1882-1883.
1883-1884.
1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.
1889-1890.

1890-1891

.

1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901.

1901-1902.
1902-1903.
1903-1904.

1904-1905.

1905-1906.
1906-1907.
1907-1908.

1908-1009.
1909-1910.

1910-1911.
1911-1912.
1912-1913,

1913-1914.
1014-1915.

1915-1916.
1916-1917.

1917-1918,
1918-1919.
1919-1920,
1920-1921

Index of

seasonal

wetness.

Division H.
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TABLE 54. COON CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 210 square miles.a

Season. (Begins October 1.)
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TABLE 55. AMERICAN RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,919 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887.
1887-1888.
1888-1889.
1889-1890.

1890-1891.
1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.
1898-1899

.

1899-1900.
1900-1901

.

1901-1902.
1902-1903.

1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.
1908-1909.

1900-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.

1916-1917

.

1917-1918.
1918-1919.
1919-1920.
1920-1921

.
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TABLE 56. RED BANK CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 109 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877,
1877-1878,
1878-1879,
1879-1880,

1880-1881.
1881-1882.
1882-1883.

1883-1884.
1884-1885.
1885-1886.

1886-1887.
1887-1888.
1888-1889.
1889-1890.
1890-1891.

1891-1892.
1892-1893

.

1893-1894.

1894-1895.
1895-1896.
1896-1897.

1897-1898.
1898-1899

.

1899-1900.

1900-1901.
1901-1902.

1S02-1903.
1903-1904.
1904-1905

.

1905-1906.

1906-1907.
1907-1908.

1908-1909

.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.
1919-1920.
1920-1921

.

Index of

wetness.

Division F.

116
63

120
82
112
60
142

78
91

83

65
70
99
54
125
64
66
91

177

93
92
138

80
149

117

110
54
80
110

108

129

95

126
141

132

119

75

126

83

110
til

79

156
143

105
81

66
94
57
133

Depth of

run-off in

inches.

15 5

4.8
16.7
7-7

14 5

4.2
23.3
7.1

9.5

8
5

5.7
11 4

3 5

18 1

4,9
5,1
9 5

34.9
10.0
9 8

22.1
7,4

25 7

15 9

13 9

3 5

7,4
13.9
13.5

19.4
10 3

18.4

22 9

20
16 5

6 5

18 4

8

13.9
4 4
7.2

28.0
23 7

12 7

7 5

5.1

10 2

3.7
20.5

Run-off
index.

123

38
133

61

115

33

185

56
75

64
40
45
91

28
144
39
41

175

59
204
126

110
28
59
110

107
154
82

146
182

158

131

52
146
64
110
35
57
222
188

101

60
41

81

29

163

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

.cultural area.)

89,900

27,800
96,800
44,600
84,100
24,300
135,100

41,200

55,100
46,400
29,000

33,000
66,100
20,300

104,900

28,400

29,600
55,100
202,300
58,000
56,800
128,100
42,900

149,000
92,200

80,000
20,300
42,900

80,600
78,300

112,500
59,700
106,700
132,700

115,900
95.700
37,700
106,700

46,400
80,600
25,500

41,700
162,300
137,400

73,600
43,500

29,600
59,100
21,400

118,800

Distribution of

seasonal run-off

bj' months.6

Januarv,
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TABLE 57. ELDER CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 414 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890,

1890-1891
1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.

1898-1899.
1899-1900.

1900-1901

.

1901-1902.

190M933 .

1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.

1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division F.

116
63
120
82
112
60
142

78
91

83
65
70
99
54
125
64
66
91

177
93
92
138
80
149

117
110
54
80
110
108
129
95
126
141

132

119
75
126
83
110
61

79
156
143

105
81

66
94
57
133

Depth of

run-off in

inches.

Run-off
index.

11 8
3 5
12.8
5.8
10 8
3 2

18

5 4

7.2
6.0
3.7
4.3
8.6
2 6

13.9
3.6
3.8
7.2

27.7
7.6
7.3
17.2
5 6

20
12

10 6

2.6
5.6
10 6

10 3

15.0
7.9
14 1

17 8

15 5

12.6
4 9
14 1

6

10 6

3.3
5 5
22
18.4
9 6

5.7
3 8
7.8
2 8

15 9

122
36
133

60
112
33
186
56

38
45
89
27

144
37
39
75

287
79
76
178
58
207
124
110
27
58
110
107
155
82
146
184
161

131

51
146
62
110
34
57
228
191

99
59
39
81

29
165

Estimated
seasonal run-off

in acre-feet.

("Above main agri-

cultural area.)

260,000
77,000

28;J,000

128,000
238,000
71,000

397,000
119.000

159,000
132,000

82,000

95,000
190,000
57.000
307,000
79,000
84,000

159,000
611,000
168,000
161,000
380,000
124,000
441,000
265,000
234,000
57,000
124,000
234,000
227,000
331,000
174,000
311,000
393,000
342,000
278,000
108,000
311,000
132,000
2.34,000

73,000
121,000

486,000
406,000
212,000
126,000

84,000
172,000

62.000

351,000

Distribution of

seasonal run-off

by months.6

Januarj',

Februar)',

March,
April,

May,
June,
July,

August,
September,
October,

November,
December,

18 5%
23.67o
27.07o
11.9%
5.8%
2.4%
0.77o
0.5%,
0.2%
0.7%
3.4%
5.3%

SUMMARY OF ESTIMATED RUN-OFF.
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TABLE 58. STONY CREEK.
SEASONAL RUN-OFF DATA. Drainage area 710 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.

1875-1876.
1876-1877.
1877-1878.

1878-1879.
1879-1880.
1880-1881

.

1881-1882.
1882-1883.
1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.

1890-1891.
1891-1892.

1892-1893

.

1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.
1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903.
1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.
1916-1917.

1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division F.

116
63
120
82
112
60
142

78
91

83
65
70
99
54
125
64
66
91

177
93
92
138
89
149

117
110
54
80
110
108
129

95
126
141

132

119
75
126
83
110
61

79
156
143

105
81

66
94
57
133

Depth of

run-oflf in

inches.

18.5
5.0
20.0
8.7
17.2
4.5
27.5
8.0
11.0
9.1
5.3
6.2
13.5
3.4
21.7
5.2
5.5
11.0
39.5
11.7
11.2
26.2
8 4

30.0
19.0
16.6
3.4
8 4

16.6
16

20.7
17.1

23.5
15.6
16.8
23 6

10.0
27.7
10.4
16.6
3.3
8.2

32.2
28.0
15.2
8.5
5.5
12

3.8
24.5

Run-ofif

index.

127
34
137
60
118
31
188
55
75
62
36
42
92
23

148

36
38
75
270
80
77

179
57
205
130
114
23
57
114
109

141

117

161

107
115

161

68
189

71

113

23
56
220
191

104

58
38
82
26
167

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

700,400

189,300
757,200
329,400
651,200
170,400

1,041,100

302,900
416,500
344,500

200,700
234,700
511,100

128,700
821,600
196,900

208,200
416,500

1.495,500

443,000
424,000

991,900
318,000

1,135,800

719,300
628,500
128,700

318,000
628,500

(i605,800

d783,700
(i647,400

rf889,700

d590,600
d635,900
d893.500
(i378,600

dl,048,700
d393,700
d628,500
dl24,900
310,500

1,219,100

1,060,100

575,500
321,800

208,200
454,300
143,900

927,600

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.o

January,
February,
March,
April,

May,
June,
July,

August,
September,
October,
November,
December,

18.5%
23.6%
27.0%
11.9%
5.8%
2.4%
0.7%
0.5%
0.2%
0.7%
3.4%
5.3%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.
gaging station.6

c226,400
653,600
575,500
753,000

508,400
535,300

765,500
337,900
894,400

350,600
534,600
127,200

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

.

Minimum during July. .

.

Mean during August
Maximum during August
Minimum during August

Acre-feet.

555,000

1,495,500

124,900

3,890

10,500

900

2,780

11,400

640

Depth in

inches.

14.60
39 50
3.30

0.10
0.30

02

07
0.30
0.02

Acre-feet per
square mile.

782.00
2,106.00
176.00

5.40
15.00
1.30

3.90
16.00
0.90

1889-1890
1911-1912

1889-1890
1901-1902

1910-1911
1884-1885

1897-1898

Probable run-off curve, Plate XXIV. Mass curve of run-off, Plate CII.
Storage development ciu-ve, Plate CLVI. Probable frequency of flood discharge, Plate LXIV.
(a) Description of drainage basin: Tributary area, including North Fork, above junction of North Fork.
{!)) Point of measurement: At gage near Fruto, in S. W. li of N. K. '4 of Sec. 14, T. 21 N., R. 6 W., drainage area

577 square miles.

(c) Partial record, February 1 to September 30.

(d) Measured run-off adjusted for storage and irrigation as follows: Irrigation 2,250 acres; storage, 13,400 acre-feet

carried over from 1910-1911 to 1911-1912 in East Park Reservoir; and for additional area.
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TABLE 59. WILLOW CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 394 square miles.

a

Season. (Begins October 1.)
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TABLE 60. CACHE CREEK.
SEASONAL RUN-OFF DATA. Drainage area 1,195 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.

1874-1875.
1875-1876.
1876-1877.
1877-1878.
1878-1879.
1879-18S0.

1880-1881

.

1881-1882.
1882-1883.
1883-1884.

1884-1885.
1885-1886.
1886-1887.

1887-1888.
1888-1889,
1889-1890.

1890-1891,

1891-1892,

1892-1893,
1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901,

1901-1902
1902-1903

1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911
1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division F.

116
63

120
82
112
60
142

78

91

83
65
70
99
54
125

64
66
91

177
93

92
138

80
149

117

110
54
80
110

108
129
95
126
141

132
119

75

126
83
110
61

79
156
143

105
81

66
94

57
133

Depth of

run-off in

inches.

10.8
3.8
11,6
5,7
10.0
3.5
16.3
5.3
6.8
5.9
4.0
4.5
8.1
3.0
12.6
3.9
4.0
6.8
25.7
7.2
7.1

15 6

5.5
18 2

10.9
9.8
3.0
5.5
9.8
9.6
12.0
9.8
17.6
11.2
12.5

16.3
7.9

21 1

7.5
9.2
4.0
5.0
17.4
16.4
8,2
6.0
5 2

6 2

2,7
9,0

Run-off
index.

117
41

126
62

109

38
177
58
74

64
43
49
88
33

137
42
44
74

280
78

77
170
60
198

119

107

33
60
107
104
130
107
192

122
136

177
86

230
81

100
44
54
189

178
89
65
57
67
29

Estinoated

seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

Distribution of

seasonal nin-off

b.v months as

shown by
records./

688,000

242,000
739,000
363,000
637,000
223,000

1,039,000

338,000
433,000
376,000
255,000

287,000
516,000
191,000

803,000
249,000
255,000

433,000
1,638,000

459,000
453,000
994,000
351,000

1,160,000

695,000
625,000

191,000
351,000
625,000

7612,000
/765,600
7626,100

/1, 120,800

7716,700
7796,900

71,039,600

7503,200
71,343,600
7476,300
/584,400

7256,300
7318,500

71.109,400

71,045,700

7520,900
7384,400
7331,300
7393,400
7174,600
/•576,000

.January,

February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

7.8%
13.6%
16.2%
13.6%
11.6%
9.6%
9,0%
7.3%
5.1%
2.2%
1.5%
2,5%

Measured
seasonal

discharge

in acre-feet at

gaging station. f»

f, e226,600

c368,000

c280,400

c569,300
c339,500

c380,900
c534,400
c204,900

c726,400
cl83,200

c246,500
c49,700

c83,000

c577,600

c539,200

d212,800
dl25,600
dl02,300
dl 29,500

d4,200

d227,200

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal
Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. . ,

Minimum during July. ,

.

Mean during August
Maximum during Augu."t

Minimum c'uirg Augu>t

Acre-feet.

586,000
1,638,000

174,600

52,740

147,400

17,200

42,780
119,600

13,900

Depth in

inches.

9.2
25.7
2.7

0.8
2,3
0.3

0.7
1.9
0.2

Acre-feet per

square mile.

490
1,371

146

44
123

14

36

100
12

Season.

1889-1890
1919-1920

1889-1890
1884-1885
1897-1898

1880-1890
1884-1885
1897-1898

Probable run-off (urvc, Plate XXIV. Mass curve of run-off, Plate CIII.
Storage development curve, Plate CLVI. Probable frequency of flood discharge, Plate LXIV.
(a) Description of dainage basin: Tributary area above point 1,000 feet upstream from railroad bridge at Yolo.

(6) Point of measurement, near Lower Lake, 300 feet above mouth of Scigler t!reek, drainage area 487 square miles.

(c) By United States Geological Survey.
id) By Yolo Water and Power Company.
(e) Partial record. January 1 to September 30.

(/) Measured discharge adjusted for storage in, and evaporation from, Clear Lake, and for additional area.
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TABLE 61. PUTAH CREEK.
SEASONAL RUN-OFF DATA. Drainage area 655 square miles .a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891

1891-1892
1892-1893
1893-1894

1884-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901,

1901-1902.
1902-1903.
1903-1904.

1904-1905.
1905-1906.

1906-1907.
1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.

1916-1917.
1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division F.
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TABLE 62. ORESTIMBA CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 1,340 square miles.a

Season. (Begins October 1.)
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TABLE 63. PANOCHE CREEK.
SEASONAL RUN-OFF DATA. Drainage area 295 square miles.a

Season. (Begins October 1.)

J871-1872
1872-187.J

1873-1874
1874-1875
1875-1876
1870-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884,

1884-1885

,

1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891.

1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.

] 896-1 897.

1897-1898.
1898-1899.

1899-1900.
1900-1901.

1901-1902.
1902-1903.

190:i-I904.

1901-1905.
1905-1906.

]y0()-1907.

1907-1908.
1908-1909.
1909-1910.

1910-1911
1911-1912.

1912-1913.
191.3-1914.

1914-1915.
191.5-1916.

1910-1917.

1917-1918.
I91S-1',)I9.

r.) 19- 1 920.
1920-1921 .

Index of

seasonal

wetness.

Division T.
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TABLE 64. CANTUA CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 208 square miles.

a

Season. (Begins October 1.)



210 WATER RESOURCES OF CALIFORNIA.

TABLE 65. LOS GATOS CREEK.
SEASONAL RUN-OFF DATA. Drainage area 119 square miles.a

Season. (Begins October 1.)

1871-1872

1872-187;i

1873-1874

1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881

1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891

.

1891-1892,

1892-1893
1893-1894
1894-1895.
1895-1896
1896-1897.

1897-1898.
1898-1899.

1899-1900.
1900-1901.

1901-1902.

1902-1903.
1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.

1916-1917.
1917-1918.

1918-1919.
1919-1920.

1920-1921

.

Index of
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TABLE 66. TEJON CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 1,341 square miles.

a

Season. (Begins October 1.)
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TABLE 67. CALIENTE CREEK.
SEASONAL RUN-OFF DATA. Drainage area 471 square miles, a

Season. (Begins October 1.)
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TABLE 68.

SEASONAL RUN-OFF DATA.

KERN RIVER.
Drainage area 2,410 square miles.

a

cason. (Begins October 1.)
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TABLE 69. POSO CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 576 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-1873

.

1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.

1879-1880.
1880-1881.

1881-1882.
1882-1883.
1883-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.

1888-1889.

1889-1890.
1890-1891

.

1891-1892.

1892-1893.

1893-1894.

1894-1895.
1895-1896

.

1896-1897.

1897-1898.
1898-1899.
1899-1<;00.

1900-1901

.

1901-1902.

1902-1903.

1903-1904.
1904-1905.

1905-1906
1906-1907.

1807-1908.
1908-1909.
1909-1910.

1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.

1919-1920.
1920-1921.

Index of
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TABLE 70. DEER CREEK.
SEASONAL RUN-OFF DATA. Drainage area 110 square miles.

a

Season. (Begins October 1.)
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TABLE 71. TULE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 390 square miles.

a

Season.

(Begins October 1.)
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TABLE 72. YOKOHL CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 98 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888,
1888-1889,

1889-1890,
1890-1891

,

1891-1892.

1892-1893.
1893-1894.
1894-1895

.

1895-1896

.

1896-1897.

1897-1898.
1898-1899.
1899-1900.

1900-1901.
1901-1902.
1902-1903

.

1903-1904.
1904-1905.
1905-1906.

1906-1907.
1907-1908.
1908-1909,

1909-1910,
1910-1911,

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.

1916-1917.
1917-1918.
1918-1919.

1919-1920.
1920-1921

.

Index of

seasonal

wetness.

Division R.
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TABLE 73. KAWEAH RIVER.

SEASONAL RUN-OFF DATA. Drainage area 514 square miles.a

Season. (Begins October 1.)
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TABLE 74. LIMEKILN CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 201 square miles .a

Season. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.
1878-1879.

1879-1880.
1880-1881

.

1881-1882.

1882-1883.
1883-1884.
1884-1885

.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891

.

1891-1892.
1892-1893.
1893-1894.

1894-1895

.

1895-1896.

1896-1897.
1897-1898.
1898-1899.

1899-1900.
1900-1901

.

1901-1902.
1902-1903

.

1903-1904.
1904-1905

.

1905-1906.

1906-1907

.

1907-1908.

1908-1909

.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.

1914-1915.
1915-1916.

1916-1917.
1917-1918,

1918-1919.
1919-1920.
1920-1921

Index of

seasonal

wetness.

Division R.

120
75

101

64
125

53
140

625
137
96
83
88
181

71

123
86
60

78

119

87
107
94
88
139
91

125

54
73

82
119

97
97
71

118

169

123

90
165
102
103

76

67
135

111

153

Depth of

run-off in

inclies.

8.0
2.5
5.3
15
8.7
0.7
11.0
0.9
10.5
4.7
3.3
3.8
18.5
2.1
8.5
3.5
1.2

3 6

6.1

4.5
3.8
10.9
4.1
8.7
0.8
2.3
3.2
7.8
4.9
4.9
2.1

7.8
16.2
8.5
4.0
15 5

5 5

5.7
2 5

1.7

10.3

6.7
13.3
5.0
1.4

3.8
5 1

4.2

Run-off

index.

138
43
91

26

150
12

190
16

181

81

57
66

319
36
146
60
21

48
134
62

105

78
66
188

71

150
14

40
00
134

81
84
36
134

279
146

69
267
95

98
43
29

178

115

229
86
24
66

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

85,700
26,800

56,800
16,100

93,200
7,500

117,800

9.600

112,400

50,300
35,300

40,700
198,100

22,500

91,000

37,500
12,800

30,000
83,500

38,500

65,300

48,200

40,700
116,700

43,900

93,200
8,600

24,600

34,300
83,500
52,500

52,500
22,500

83,500

173,500

91.000

42,800
166,000

58,900
61,000
26,800

18,200

110,300

71,700

112,400

53,500
15,000

40,700
54.600

45,000

Distribution of

seasonal run-off

by months.c

January,
February,
March,
April,

May,
,Iune,

July,

August,
September,
October,

November,
December,

12.9%
14.9%
15.4%
21.4%
17.4%
8.9%
4.3%
0.0%
0.0%
0.9%
1.5%
2.4%

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

Acre-feet per

square mile.

Mean sea,sonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July . . .

Minimum during July

Mean during .August

Maximum during August.
Minimum during Auecust.

62,200

198,100

7,500

2,700

8,500
320

5.80
18 50

70

0.25
0.79

03

0.00
0.00
0.00

310
987
37

13

42
2

1883-1884
1876-1877

1883-1884
1876-1877

1883-1884
1876-1877

Probable run-off curve, Plate XXVllI. Mass curve of run-off, Plate CIX.
Storage development curve, Plate CLX. Probable frequency of flood discharge, Plate LXVIIJ.
(a) Description of drainage basin: Tributary areas above points indicated on following streams: LIMEKILN

CREEK, at junction with Kaweah River, drainage area 76 square miles; RATTLi;SNAKK CREEK, in N. W. U of

Sec. 11, T. 16 S., R. 26 E., drainage area 54 square miles; STOKES CREEK, N. E. corner of Sec. U. T. 16 S., R. 25 E.,

SAND CREEK, S. E. corner of Sec. 17, T. 15 S., R. 25 E., drainage area 44 square miles; WA-TO-KE CREEK, N. E.

corner of Sec. 17, T. 14 S., R. 21 E., drainage area 17 square miles; CIRE.^SY CREEK, at junction with Kaweah River,

drainage area 10 square miles.

(6) Index 56 used.

(c) Estimated from record for White River
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TABLE 75. KINGS RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,694 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878

.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.
1882-1883.

1883-1884.
1884-1885.

1885-1886.

1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.
1892-1893.

1893-1894
1894-1895.

1895-1890.
1896-1897.
1897-1898.

1898-1899.

1899-1900
1900-1901

,

1901-1902.

1902-1903.

1903-1904.
1904-1905,
1905-1906
1906-1907.

1907-1908,
1908-1909.

1909-1910
1910-1911
1911-1912
1912-1913,
1913-1914,

1914-1915,

1915-1916,
1916-1917,
1917-1918
1918-1919.

1919-1920,
1920-1921

,

Index of

seasonal

wetness.

Division Q.
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TABLE 76. DRY CREEK.
SEASONAL RUN-OFF DATA. Drainage area 48 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875

1875-1876
1876-1877
1877-1878

1878-1879
1879-1880
1880-1881

1881-1882
1882-1883
1883-1884

1884-1885,

1885-1886,

1886-1887,

1887-1888

1888-1889,

1889-1890.

1890-1891.

1891-1892.

1892-1893.

1893-1894.

1894-1895.

1895-1896.

1896-1897.

1897-1898.

1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903.

1903-1904.

1904-1905.

1905-1906.

1906-1907.
1907-1908.

1908-1909.
1909-1910.

1910-1911.

1911-1912.

1912-1913.

1913-1914.

1914-1915.

1915-1316.

1916-1917.

1917-1918.

1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Dnision Q.

Depth of

ran-off in

inches.

119
74

100
64

124

60
109

41
134
122

69
85
178

67
£2

153

79
102
101

83
119
82
107
56
82
102
137
75

81
81
132
148

131

81

113
95
132

73

66
123
124

123

88
91

81

91

95

2.5
0.5
1.1

0,3
2.8
0.2
1.9

0.0
3.5
2.7
0.4
0.8
7.1
0.6
6.3
0.9
0.3
1.1

5.0
0.6
1.5
1.5

0.8
2.5
0.7
1.8
0.2
0.7
1.5
3.7
0.5
0.7
0.7
3.3
4.6
3.3
0.7
2.2
1.2
3.3
0.5
0.3
2.8
2.8
2.8
0.9
1.1

0.7
1.1

1.2

Run-off
index.

141

28
79

17

158
11

107

198
153

23
45

401
34

356
51
17

62
282
34
85
85
45
141

40
102
11

40
85
209
28
40
40
186
260
186
40
124

68
186
28
17

158
158

158
51

62
40
62

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

6,400

1,300

3,600
800

7,100
500

4,800

8,900

6,900

1,000

2,000

18,100

1,500

16,000

2,300

800
2,800

12,700

1,500

3,800

3,800

2,000

6,400

1,800

4,600
500

1,800

3,800

9,400

1,300

1,800

1,800

8,400

11,700

8,400

1,800

5,600

3,000

8.400

1,300

800
7,100

7,100

7,100

2,300

2,800

1,800

2,800

3.000

Distribution of

seasonal run-off

by montns.6

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

7.1%
18.4%
24.4%
17.4%
14.2%
7.9%
2.3%
0.5%
0.3%
1.6%
2.1%
3.8%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal

.

Mean during July
Maximum during July.
Minimum during July.

Mean during August
Maximum during August.
Minimum during August.

Acre-feet.

4,500

18,100

100
420

20

Depth in

inches.

1.80
7 10

0.00

0.04
0.17
0.00

0.01
0.04
0.00

Acre-feet per

square mile.

94
379

Trace
2

Season.

883-1884
878-1879

883-1884
878-1879

883-1884
878-1879

Probable run-ofi curve, Plate XXMII. Mass curve of run-off, Plate CIX.
Storage development curve, Plate CLX. Probable frequency of flood discharge, Plate LXVIII.
(a) Description of drainage basin: Tributary area above center of Sec. 11, T. 12 S., R. 22 E., 18 miles northeast

of Fresno.

(b) Estimated from records for Fresno River.
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TABLE 11. SAN JOAQUIN RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,631 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874

.

1874-18/5.

1875-1876.
1876-1877.

1877-1878.
1878-1879.

1879-1880.
1880-1881

.

1881-1882.
1883-1883.

1883-1884.
1884-1885.

1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891

.

1891-1892.
1892-1893

.

1893-1894.

1894-1895

.

1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901

.

1901-1902.
1902-1903

.

1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917
1917-1918.

1918-1919.
1919-1920.
1920-1921

Index of

seasonal

wetness.

Group Q.

119
74

100
04

124

bO
109

41

134

]22
69
85

178

78

169

153

79

102
101

83
119
82
107

56
82
102

137

75

81

81

132

148
131

81

113

95
132

73

66
123

124

123

88
91

81

91

95

Depth of

run-off in

inches.

30,2
12.9
21.4
10.2
32.9
9 3

25 5

5.4
38 5

31.5
11.5
16.0
65.9
14.0
59.9
17.0
11.0
18.1

50.0
14.1

22.2
22.0
15.3
32.0
22.8
25.5
10.6
14.6
15.4
34.5
13.0
14 7

14.7
37
47.0
36 9

13 2

33.4
23 4

41.0
12 1

10

33.0
22.6
31.8
22 3

17^0
15.0
15 3

18 4

Run-off
index.

128

55
91

43

139

39
108
23

163

133

49
68

279
59
253
72

47
77

211

60
94
93

65
135

96
108
45
62
65
146

55
62
62
150

199

150

56
141

99
173

51

42
140

96
134
94
72
63
65
78

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)/

2,627,000

1,122,000

1,862,000

887,000
2,862,000

809,000
2,218,000
470,000

3,349.000

2.740,000

1,000,000

1,392,000

5,732,000

1,218,000

5,211,000

1,479,000

957,000
1,571,000

4,349,000

1,227,000

1.931,000

1,914,000

1,331,000

2,786,700

1,985,700

2,219,700

92^,300
•1,269,500

1,343,000

3,004,500

1,131,000

1 ,279,000

1,279,000

3,219,000

4.088.000

3.210,000

1.145,000

2.904,300

2.038,700

3,567,100

1,0.02,900

872.000

2,868,500

1,905.700

2,769,100

1.943,300

1,476,500

1,307,600

1,329,700

1.604,100

Distribution of

seasonal run-off

by months as
shown by

U..S.G.S. records./

.January,

February,
March,
Ai)ril,

May,
June,
.July.

August,

September,
October,

November,
December,

5.5%
5.0%
9.0%
13.3%
23.4%
24.2%
10.0%
3.2%
1.5%
1.3%
1.5%
2.1%

Measured
seasonal

discharge

in acre-feet at

I'.S.G.S.

gaging station.!)

c2,643.600

1,979,100

2,213,100

915,700
1.262.900

1.337.000

2.997.900

dl25,500

fl. 141.400

2,900,700

2.035,100

3.563,500

1,049,300

868.400

2.868.700

1,967,000

2,766,900
1.941..300

1,465,700

1.318.000

1,308.500

1..W2.800

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. . .

Minimum during July. . .

Mean during August
Maximum during August
Minimum during August.

.\cre-feet.

2,050,900

5,732.000

470,000

205,090

587,900
47,000

65,800
183.400

15.000

Depth in

inches.

23.60
65.90
5 40

2 40
6 80

54

76

2 10

17

Acre-feet per

square mile

1.261

3,514

288

126
360
29

40
112

9

Season.

1883-1884
1878-1879

1910-1911

1878-1879

1883-1884
1878-1879

Probabl" run-off oarve. Plate XXIX. Mass curve of run-off. PInte C".\

Storage development curve, Phitc CLXI. Probable frequency of flood discharge, Plate LXIX.
(n) Di-.^criiition of drainage b.'usin; Tributary area above gage at Friatit in S. E. '.i of Sec. 34, T. 10 S., R. 21 E.

(6) Point of mc.isurement: From .January 1, 1895, to December 31, 1901, at railroad bridge near Herndon, 20 miles

below Friant. From October 18, 1907, to dale, at gage 4 miles above Friaiit in S. ]•;. ! [ of .'^ec. 34. Diechnrge at Hern-
don assumi'.d to be the same as at Friant; drainage area l.iVil square miles.

(f) I'lirtial record, January 1 to .Septeml)er 30.

(d) Partial record. October 1 to December 31.

(f) Partial ri-eord. October 18 to September 30.

(.0 Measured run-off adjusted for irrigation, diversiim and storage above ix)iiit of mcasrirement as follows:

Irrigation, 1895 to 1901, 2000 acrra; diversion of 10 second-feet by Fresno flume for 6 months of each year from I'.tO"

to date; storage capacity of 38,100 acre-feet from 1910 to 1913, and 12(),900 acre-feet from 1913 to date.
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TABLE 78. COTTONWOOD CREEK.
SEASONAL RUN-OFF DATA. Drainage area 28.5 square miles.c

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
187-t-!875

1875-1876

1876-1877
1877-1878
1878-1879,

1879-1880
1880-1881

.

1881-1882.

1882-1883.

1883-1884.

1884-1885.
1885-1886.

1886-1887.

1887-1888.
1888-1889.
1889-1890.
1890-1891.
1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.

1902-1903.
1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of
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TABLE 79.
SEASONAL RUN-OFF DATA.

FRESNO RIVER.
Drainage area 270 square miles.

a

Season.

(Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.
1875-1870.
1876-1877.

1877-1878.
1878-1879.
1879-1880.

1880-1881.
1881-1882.
1882-1883.

1883-1884.
1881-1885

.

1885-1886.

1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.

1892-1893

.

1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.

1902-1903.
1903-1904.

1904-1905.
1905-1906.
1906-1907.

1907-1908

.

1908-1909.
1909-1910.

1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division Q.

119
74
100
64
124

60
109

41

134
122

69
85
178

78

169

88
67
92
153

79
102

101

83
119
82
107
56
82
102

137

75

81

81

132

148

131

81

113

95
132

73
66
123
124
123

88
91

81

91

95

Depth of

run-off in

inches.

6.6
1.8
4.2
1.2
7.3

0.9
5.3
0.3
8.7
7.0
1.4
2.7
16.3
2.1

14 5

3.0
1.3

3.3
11.7
2.2
4.4
4.3

2.5
6.6
2 4

5.0
0.8
2.4
4.4
9.2
1.9

2.3
2.3
8.4
10.8
8.2
2.3

5.9
3.6
8.4
1.9

0.6
4.6
5.5
8.6
5.6
3.6
2 6

2.4
4

l{un-off

index.

140
37
88
26
153

19

112

7

184
146

30
56
342
44

305
63
28
70

246
47
93
91

53
140

51

105
16

51

93

193

40

49
49
177

228
172
49
123

77
177
40
14
98
116
181

116
74
56
51

84

Estimated
seasonal run-off

in acre-feet.

(Above main agri

cultural area.)

95,400
25,400

60,400
17,500

104,900

12,700

76,300
4,800

125,600

100,100

20,700

38,100
233,600

30,200
208,200
42,900
19,100

47,700
168,500
31,800

63,600

62,000
36,600
95,400

35,000
71,500

11,100

35,000
63,600

131,900
27,000
33,400

33,400
120,800
155,800

117,600

33,400
84,200
52.400

120,800

926,700

99,000
66,600

79,700
0124,100

980,000
951,200

937,600
935,200
g57.000

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.

January 7.1%
February 18.4%
March 24.4%
April 17.4%
May 14.2%
June 7.9%
July 2.3%
August 0.5%
September 0.3%
October 1.6%
November 2.1%
December 3.8%

Measured seasonal discharge in

acre-feet at gaging stations./

Diversion

Dam.6

79,700

U.S.G.S.gaging
station near
Knowles.c

26,700
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TABLE 80. DAULTON CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 66 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882.

1882-1883

1883-1884
1884-1885
1885-1886
1886-1887.

1887-1888.

1888-1889.
1889-1890.

1890-1891.
1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.
1902-1903.
1903-1904.

1904-1905.
1905-1906.
1906-1907.

1907-1908.
1908-1909.
1909-1910.

1910-1911.
1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.
1918-1919.

1919-1920.
1920-1921.
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TABLE 81. CHOWCHILLA RIVER.
SEASONAL RUN-OFF DATA. Drainage area 238 square miles.a

Season. (Begins October 1.)
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TABLE 82. DUTCHMAN CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 72 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875

1875,1876,
1876-1877.

1877-1878.

1878-1879.

1879-1880.

1880-1881

.

1881-1882.

1882-1883.
1883-1884.

1884-1885

.

1885-1886.

1886-1887.

1887-1888

.

1888-1889.

1889-1890.
1890-1891

.

1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.
1896-1897.

1897-1898.
1898-1899.

1899-1900.
1900-1901

.

1901-1902.

1902-1903.
1903-1904.

1904-1905.
1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.

1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921

.

Index of

seasonal

wetness.

Division K.

122

61

154

34
112

78

105

87

85

88
135

67
129

68
64
74
174

86
90
132

122
148
104
124

62

89
103

129

97
108

108
108
139

148

64

119

98
133

62
58
117

114

94
82
77

89

76
110

Depth of

run-off in

inches.

1.1

12
0.2
6.1

0.0
2.6
0.7
2.1

1.2
1.0

1.2

4.4
0.3
3.8
0.3
0.3
0.6
8.2
1.1

1.3

4.1
3.2
5.6
2.0
3.5
0.2
1.2

2.0
3.8
1.7

2.3
2.3
2.3
4.7
5.6

3

3.0
1.8

4.2
0.2
0.2
2.9
2.7
1.5

0.8
0-7
1,2

0,7

2,4

Run-off
index.

148
51

55
10

282

120
33

97

56
46
56
204
14

176
14

14

28

380
51

60
189

148

259
93

162

10

56
93

176

78

106

106
106
217
259
14

139

83

194

10

9

134

125

69

37
33
56
33
111

Estimated
seasonal run-off

in acre-feet.

(.\bove main agri-

cultural area.)

12,300

4,200

4,600
SCO

23,400

10,000

2,700

8,100

4,600

3,800

4.600

16.900

1,200

14,600

1,200

1,200

2,300

31,500

4,200

5,000

15,700

12,300

21,.500

7,700

13,400

800
4,600

7,700

14,600

6,500

8,800

8,800

8,800

18,000

21,500

1,200

11,500

6,900

16,100

800
800

11,100

10,400

5,800

3,100

2,700

4,600

2,700

9,200

Distribution of

seasonal run-off

by[months.fc

January,
February,
March,
April,

May,
,Iune,

July,

Augiist,

September,
October,

November,
December,

7.1%
18,4%
24.4%
17.4%
14.2%
7.9%
2.3%
5%

0.3%
1.6%
2.1%
3.8%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

.

Minimum during July. .

.

Mean during August
Maximum during August
Mininnim during August.

Acre-feet.

8,300

31,500

190
720

40
160

Depth in

inches.

2.20
8.20
0.00

05

0.19
0.00

0.01
0.04
0.00

Acre-feet per

square mile.

115

438

3

10

1

2

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890

1876-187T?

Probable run-off curve, Plato XXX. Mass curve of run-off, Plate CXII.
Storage development curve, Plate CLXII. Probable frequency of flood discharge, Plato LXX.
(a) Description of drainage area: Areas tributary to DUTCHMAN CREEK and DEADMAN CREEK above th

Santa Fe railroad grade.

(6) Estimated from record for the Fresno River.
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TABLE 83. MARIPOSA CREEK.
SEASONAL RUN-OFF DATA. Drainage area 103 square miles.

a

Season. (Begins October 1.)
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TABLE 84. OWENS CREEK.
SEASONAL RUN-OFF DATA. Drainage area 66 square miles.

a

Season. (Begins October 1.)

1871-1872

1872-1873

,

1873-1874
1874-1875.

1875-1876

1876-1877
1877-1878
1878-1879.

1879-1880
1880-1881

.

1881-1882.

1882-1883

.

1883-1884.

1884-1885.

1885-1886.
1886-1887

.

1887-1888.
1888-1889.
1889-1890.
1890-1891.
1891-1892.

1892-1893

.

1893-1894.

1894-1895.
1895-1896.
1896-1897.

1897-1898.
1898-1899,
1899-1900.

1900-1901

.

1901-1903.
1902-1903

.

1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

wetness.

Division K.

87
61

154

34
112

/8

105

87

85
88
135

67
129

68
64
74

174
86
90
132
122

148

104

124

62
89
103

129

97
108

108

108
139
148
64
119
98

133

62
58
117

114

94
82
77

89
76

110

Depth of

run-off in

inches.

2.7

8

0.9
2

5.6
0.0
2.2
0.6
1.7

0.9
0.8

9

3 8
0.3
3.3

3

0.3
0.4
7.9
0.8
1.0
3.5
2.7
5.0
1.7
2.9

0.2
1.0

1,6

3.3
1.3

1.8
1.8

1.8

4.1
5.0
0.3
2.5
1.3

3.7
0.2
0.1

2.4

2.3
1.2

7

0.5
1.0

0.5
2

Run-off
index.

147
44
49
11

305

120
33

93
49
44
49

207
16

leo
16

16

22
430
44
55
191

147

272
93
158

11

54
87
180

71

223
272
16

136

71

202
11

5

131

125

65
38
27
54
27
109

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

9,500

2,800

3,200

700
19,800

7,800

2,100

6,000

3,200

2,800

3,200

13,400

1,100

11,700

1,100

1,100

1,400

27,900
2,800

3,500

12,400

9,500

17,700

6,000

10,200

700
3.500

5,600

11,700

4,600

6,400

6,400

6,400

14,500

17,700

1,100

8.800

4,600

13,100

700
400

8,500

8,100

4,200

2,500

1,800

3,500

1,800

7.100

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.6

.January,

February,
March,
April,

May,
June,

July.

August,
September,
October,

November,
December,

7.1%
18,4%
24,4%
17.4%
14.2%
7.9%
2.3%
0.5%
0.3%
l.G%
2,1%
3,8%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal.

Mean during July
Maximum during July.
Minimum during July.

Mean during .\ugust
Maximum during .'August,

Minimum during .August

Acre-feet.

6,500

27,900

150
640

30
140

Depth in

inches.

1.80
7.90
0.00

0.04
0.18
0.00

0.01
04

0.00

Afcre-feet per

quarc mile.

98
421

2

10

Trace
2

Season.

1889-1890
1876-1877

188G-1890
1876-1877

1889-1890
1876-1877

Probable run-off curve, Plate XXX. Mass curve of run-oflf. Plate CXIII.
Storage development curve, Plate C'LXII. Probable frequency nf flood discharge, Plate LXX.
(a) Description of drainage Dasin: Tributary area above points indicatea: MILES CREEK in N. W. W of N. E.

U of Sec. 25, T. 7 S., R. 15 E.; OWENS CREEK in N. W. 3i of See. 36, T. 7 S., R. 15 E.
(6) Estimated from record for Fresno River.
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TABLE 85. BEAR CREEK.
SEASONAL RUN-OFF DATA. Drainage area 71 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.

1875-1876.
1876-1877.

1877-1878.
1878-1879.

1879-1880.
1880-1881

.

1881-1882.

1882-1883.

1883-1884.
1884-1885.

1885-1886.
1886-1887

.

1887-1888.
1888-1889.

1889-1890.
1890-1891.

1891-1892,
1892-1893.

1893-1894,
1894-1895,

1895-1896,
1896-1897.

1897-1898,

1898-1899,
1899-1900,

1900-1901,

1901-1902,

1902-1903,

1903-1904
190-1-1905

1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913

1913-1914

1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920

1920-1921

Index of

seasonal

wetness.

Division K.

122

86
8.

fil

154

34
112
78
105

87
85
88
135
67
129

68
64

74
174
86
90
132
122

148
104
124

62
89
103
129

97
108

108
108
139
148
64
119
98
133
62
58
117

114
94
82
77
89
76
110

Depth of

run-off in

inches.

2.S
0.9
1.0
0.3
5.7
0.0
2.3
0.7
1.8
1.0

8

1

3.9
0.3
3.5
0.3
0.3
0.5
7.8
0.9
1.2

3.7
2.9
5.2
1.8
3.1
0.3
1.1

1.7

3.5
1.4
2.1
2.1

2.1
4.3
5.2
0.3
2.8
1.5
3.8
0.3
0.2
2.6
2.4
1.3
0.8
0.6
1.1

0.6
2.2

Run-off
index.

148
46
51

15

291

117
3fi

92
51

41
51
199
15

178
15

15

25
398
46
61

189
148
265
92
158
15

56
87
178
71

107
107
107
219
265
15

143

76
194
15

10
133

122

66
41
31

56
31

112

Estimated
seasonal run-off

in acre-feet.

(.Above main aeri-

cultural area.)

11,000

3,400

3,800

1,100

21,700

8,800

2.700

6,900

3,800

3,000

3,800

1 1,900

1,100

13,300

1,100

1,100

1 900
29,700
3,400

4,600
14,100

11,000

19,800

6,900

11,800

1,100

4,200
6,500

13,300

5,300

8,000

8.000

8,000

16,400

19,800

1,100

10,700

5,700

l'),500

1,100
800

9,900
9,100

5.000

3,000

2,300

4.200

2,300

8,400

Distnbution of

seasonal run-off

by months as

shown by
U.S.G.S. rccords.6

.l.inuary,

February,
March,
April,

May,
June,

July.

Aucnist,

Scjjtember,

October,

November,
December,

7.1%
18.4%
24.4%
17.4%
14.2%
7.9%
2.3%
0.5%
0.3%
1.6%
2.1%
3.8%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum sea.sonal

Minimum seasonal

Mean (lurinK July
Maximum (lurinK .July. . .

Minimum during July

Mean durinR AuRUst
Maximum (lurme AuKust
Minimum during .August,

Acrc-fcct.

7.500

29,700

170

680

40
150

Depth in

inches.

2 00
7 80
0.00

04
0.18
0.00

0.01
0.04

GO

Acre-feet per

square mile.

105

41(i

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Probable run-off curve, Plate XXXI. Mass curve of run-off, Plate CXIII.
StoraKe development curve, Plate CLXIII. Probable frequency of flood discharge, Plate LXXI.
(a) Dcsoription of cirainage basin: Tributary area above point in N. W. H of Sec. II, T. 7 S., R. 15 E.

(6) Estimated from rrconl for Fresiiu River.
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TABLE 86. BURNS CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 171 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878

1878-1879
1879-1880
1880-1881

1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888,

1888-1889
1889-1890.

1890-1891,

1891-1892.

1892-1893.

1893-1894.

1894-1895.

1895-1896.

1896-1897.

1897-1898.
1898-1899.
1899-1900.

1900-1901.
1901-1902.

1902-1903.
190.3-1904.

1904-1905.

1905-1906.
1906-1907.
1907-1908.

1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919,
1919-1920.
1920-1921,

Index of

seasonal

wetness.

Division K.

122

86
87
61

154

34
112

78

105

87
85
88
135

67
129

68
64
74

174

86
90
132

122

148

104

124
62
89
103

129

97
108

108

108
1.39

148

64
119

98

133
62
58
117
114
94
82
77
89
76

110

Depth of

run-off in

inches.

4.0
1.5
1.6

0.3
6.8
0.0
3.3

1,1

2.8

1.6
1.4
1.6

5.2
0.5
4.6
0.5
0.4
0.8
8.8
1.5
1.8
4.8
4.0
6.3
2.7
4.2
0.3
1.7

2,6
4.6
2.2
3.0
3.0
3,0
5,5
6.3
0.4
3.8
2.3
5.0
0.3
0.3
3.7
3.4
2.0
1.3

1.0
1.7
1.0
3,1

Run-off
index.

150

56
60
11

255

124

41

105
60
52
60
195

19

172
19

15

30
329
56
67
180
150

236
101

157
11

64
97

172

82
112
112
112

206
236
15

142

86
187

11

11

139
127

75
49
37

64
37
116

Estimated
seasonal run-off

in acre-feet.

(Above main agri

cultural area.)

36,500

13,700

14,600

2,700

62,000

30,100

10,000

25,500
14,600

12,800

14,600

47,400

4,600

41,900

4,600

3,600

7,300

80,200

13,700
16.400

43,800
36,500

57,400
24.600

38,300
2,700

15,500

23,700

41,900

20,100

27,300

27.300

27,300
50,100

57,400
3,600

34,600

21,000

45,600

2,700

2,700

33,700
31,000
18,200

11,900

9,100

15,500

9,100
28.300

Distribution of

seasonal run-off

by months.6

January,
February,
March,
April,

May,
June,

July.

August,

September,
October,
November,
December,

34.2%
25.2%
23.7%
5,5%
2.6%
1.0%
0,3%
0.0%
0.1%
0,6%
1.6%
5.2%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal

,

Acre-feet.

Mean during July ....

Maximum during July.
Minimum during July

.

Mean during August
Maximum during August.
Minimum during .August.

24,400
80,200

70
240

Depth in

inches.

2.70
8 80
0.00

0.01
0.03
0.00

0.00

0.00

Acre-feet per

square mile.

143

469

Trace
1

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Probable run-off curve, Plate. XXXI. - Mass curve of run-off, Plate CXIV.
Storage development curve, Plate (JLXIII. Probable frequency of flood discharge, Plate LXXI.
(a) Description of drainage basin: Tributary areas to points indicated: BURNS CREEK, in N. E. M of Sec. 24.

T. 7 S., R. 14 E.; BLACK RASCAL CREEK in N. W. M of Sec. 15, T. 7 S., R. 14 E.; FAHRENS CREEK in S. W. H of
Sec. 3I,T. 6S., R. 14E.

(6) Estimated from record for Calaveras River,
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TABLE 87. MERCED RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,054 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874

1874-1875,

1875-1876
1876-1877,

1877-1878,

1878-1879
1879-1880
1880-1881.

1881-1882
1882-1883.

1883-1884,

1884-1885.

1885-1886.

1886-1887.
1887-1888,

1888-1889.
1889-1890.

1890-1891.
1891-1892.

1892-1893.

1893-1894.

1894-1895.

1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900,

1900-1901.

1901-1902,
1902-1903.
190.3-1904.

1904-1905,
1905-1906,

1906-1907.

1907-1908.
1908-1909,
1909-1910,

1910-1911.
1911-1912.

1912-1913.

1913-1914,
1914-1915,

1915-1916.
1916-1917.

1917-1918.
1918-1919.

1919-1920.
1920-1921

.
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TABLE 88. TUOLUMNE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,543 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.
1878-1879.

1879-1880.
1880-1881

.

1881-1882.

1882-1883.
1883-1884.

1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.
1889-1890.

1890-1891

.

1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.
1898-1899.

1899-1900.
1900-1901

.

1901-1902.

1902-1903.
1903-1904.

1904-1905
1905-1906.

1906-1907.
1907-1908,

1908-1909.
1909-1910
1910-1911.
1911-1912.
1912-1913.

.1913-1914.

1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.
1919-1920.
1920-1921

Index of

seasonal

wetness.

Division K.
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TABLE 89. WILDCAT CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 59 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873.

1873-1874
1874-1875
1875-1876
1876-1877,

1877-1878
1878-1879,
1879-1880
1880-1881.

1881-1882.

1882-1883.
1883-1884
1884-1885.

1885-1886
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.
1898-1899.

1899-1900.
1900-1901.

1901-1902.
1902-1903.

1903-1904.
1904-1905.
1905-1906.

1906-1907.

1907-1908.
1908-1909.
1909-1910.

1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.

1915-1916.

1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division K.

122
86
87
61
154
34
112

78
105
87
85
88
135

67
129

68
64
74
174

86
90

1.32

122

148

104
124
62
89
103
129

97
108

108
108
139
148
64
119

98
133

62
58
117
114
94
82
77

89
76
110

Depth of

run-off in

inches.

4.2
15
1.5

3

7.9

0.0
3.4
1.1
2.7
1.5
1.4
1.6
5.6
0.5
5.0

6

0.4
0.8
10.5
1.5

1.7

5.2
4.2
7.1
2.7
4.5
0.3
1.7
2.6
5.0
2.2
3.0

0.4
4.0
2.3
5.4
0.3
0.2
3.7
3.5
2.0
1.2
1.0

1.7
10
3 2

Run-off

index.

149
53
53
11

280

120
39
96
53
50
57
198

18

177
21

14

28
372
53
60
184

149

251
96
159
11

60
92
177

78
106

106
106
216
251
14

141

81

191

11

7
131

124

71

42
35
60
35
113

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

13,100

4.700

4,700
900

24,700

10,600

3,400

8,500
4,700

4.400

5,000

17,500

1,600

15,700

1,900

1,.300

2,500

32,900

4,700

5,300
16,300

13,100

22,200

8,500

14,100

900
5,300

8,100

15,700

6,900

9400
9,400

9,400

19,100

22,200

1,300

12,500

7.200

16.900

900
600

11,600

11,000

6,300

3,800

3,100

5,300
3,100

10.000

Distribution of

seasonal run-e)ff

by months.6

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

34.2%
25.2%
23.7%
5.5%
2.6%
1.0%
0.3%
0.0%
0.1%
0.6%
1.6%
5.2%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

Minimum during July. . .

Mean daring August. .

.

Maximum during August
Minimum during August

Acre-feet.

8,850

32,900

30
100

Depth in

inches.

2.82
10.50
0.00

0.01
0.03
0.00

0.00
0.00
0.00

Acre-feet per

square mile.

151

560

Season.

1889-1890
1876-1877

1889-1890
18/6-1877

1876-1877

Proabic run-off curve, Plate XXXII. Mass curve of run-off. Plate CXV.
Storage development curve. Plate CLXIV. Probable frequency of flood discharge, Plate LXXII.
(a) Description of drainage basin: Tributarv area on \VILDC.\T CRKEK almve a point in the S. E. H of Sec.

T. 1 S., R. 12 E., and on DRY CREEK above a point in the N. \V ' , of- .-^ec. 16, T. 2 S„ R. 13 E.
(b) E8tiroate<l from record for Calaveras River,
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TABLE 90. STANISLAUS RIVER.
SEASONAL RUN-OFF DATA. Drainage area 983 square miles.

a

Season. (Begins October 1.)

1871-1872

1872-1873
1873-1874
1874-1875
1875-1876

1876-1877,

1877-1878,

1878-1879,

1879-1880,

1880-1S81,
1881-1882.

1882-1883.

1883-1884.

1884-1885.

1885-1886.

1886-1887.

1887-1888.

1888-1889
1889-1890.

1890-1891.
1891-1892.

1892-1893.
1893-1894.

1894-1895.

1895-1896.

1896-1897.

1897-1898.

1898-1899.

1899-1900.

1900-1901.

1901-1902.

1902-1903.

1903-1904.

1901-1905.

1905-1906.

1906-1907.

1907-1908.

1908-1909.
1909-1910.

1910-1911.
1911-1912.

1912-1913.

1913-1914.
1914-1915.

1915-1916.

1916-1917.

1917-1918.
1918-1919.
1919-1920.
1920-1921.

Index of

wetness.

Di\'ision K.

61

154

e34
112-

78

105
87
85
88
135
67
129

68
64
74

174

86
90
132
122

148

104

124
62
89
103

129

97

108

108

108

139

148

64
119

98
133

62
58
117
114
94
82
77

89
76
110

Depth of

run-off in

inches.

35.4
18.3

18.5
9.2

55.8
7.8

30.0
15.7
26.5
18.5

18

19.5
43.0
11.1

39.5
11.8
10.3

13.7

68.2
18.3
20.0
41.0
35.5
51.5
26.4
36,7
9.5
19.6
25.8
39.5
23.0
23.9
38.5
16.3
45.4
53.3
11.4
36.1
26.0
44.2
11.3

9.6
30.4
24.3
30.6
26.2
15.5
14.4
13.8
23.4

Run-off
index.

135

70
70
35

213
30
114

60
101

70
69
74

164
42
150
45
39
52
260
70
76

156
135

196
101

140
36
75

91

147
62

173

203
43

138

99

168
43
37
116

93

117

100
59
55
53
89

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)6

1,860,000

959,000

970,000
482,000

2,930,000
408,900

1,570,000

823,000

1,390,000

970,000
944,000

1,020,000

2,250,000

582,000

2,070,000

619,000
540,000

718,000

3,580,000

959,000

1.050,000

2,150,000

1.860,000

2,700,000

1.380,000

1,920,000

498,000

1,030,000

1,350,000

2.070.000

1,210,000

1,254,800

2,019,900

848,400
2.383,200

2,803,500

597,800
1,897,100

1,364,800

2,322,900

590,700
506,700

1,601,900

1,277,500

1,611,.500

1,362,800

805,700

749,800
718,000

1,219,500

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.!)

January,
February,
March,
April,

May,
.Tunc,

July,

August,
September,
October,

November,
December,

7.1%
7.9%
16.6%
17.4%
22.7%
17.7%
5.6%
1.2%
0.5%
0.6%
0.9%
18%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.c

rf479,200

2.014,800

844,000

2,378,800

2,799,100
593,500

1,892,700

1,360,400

2 318,900

587,000
494,000

1,584,400

1,274,900

1,009,200

1,360,900

804,100
748,600
712.700

1,218,600

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July . .

.

Minimum during July

Mean during .\ugust

Maximum during .August.

Minimum during .\ugust.

Acre-feet.

-1,376,000

3,580,000

62,900

76,700
318.200

3,520

16,400

64,000

Depth in

inches.

26.24
68.20
1.20

1.46
6.10
0.07

0.30
1.20
0.00

Acre-feet per

square mile.

1,400.0

3.642.0
64.0

78.0
324.0

3.6

17.0
65.0

Season.

1889-1890

1876-1877

1905-1906
1876-1877

1906-1907
1913-1914

Probable run-off curve, Plate XXXII. Mass curve of run-off. Plato CXIV.
Storage development curve, Plate CLXIV. Probable frequency of flood discharge, Plate LXXII.
(a) Description of drainage basin: Tributary area above gage at Knights Ferrv, in N. E. '4 of Sec. 29, T. 1 S.,

R. 12E.
.

'
.

. .

(6) Measured nm-off adjusted for irrigation and storage above point of measurement as follows: Area irrigated,

2,910 acres from 1904 to 1910, then decreasing 230 acres per year to 600 acres in 1920-1921. Storage capacity, 1904-1909,
17,600 acrq-feet; 1909-1910, 20,000 .icrc-feet; 1910-1916, 35,400 acre-feet; 1916-1921, 48,700 acre-feet.

(f) Point of measurement: May. 1903, to April, 1916, at Knights Ferry, drainage area 983 square miles; .\pril,

1916, to date, near Knights Ferry, in S. W. '4 of S?c. 1, T. 1. S., R. 12 E., 2 miles above Goodwin Dam, drainage area
973 square miles. No adjustment made for difference in drainage area, the discharge being assumed the same at the
two points.

id) Partial record. May to September, inclusive.

(f) Index of 56 used.
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TABLE 91. LITTLEJOHNS CREEK.

SEASONAL RUN-OFF DATA. Drainage area 40.5 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873

.

1873-1874.

1874-1875.

18VS-1876.
1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.

1882-1883.
1883-1884.

1884-1885

.

1885-1886.

1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891.

1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.
1898-1899.

1899-1900.

1900-1901

.

1901-1902.

1902-1903,
1903-1904.

1904-1905,

1905-1906,
1906-1907

,

1907-1908.
1908-1909
1909-1910,

1910-1911
1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

DiMsion K.

122

86
87
61

154
34
112
78

105

87
85

88
135

67
129

68
64
74

174

86
90
132

122
148

104
124
62
89
103

129
97
108
108

108
139
148
64
119
98
133

62
58
117
114

94

89
76
110

Depth of

run-off in

inches.

5.3
2.2
2.2
0.9
9.7
0.2
4.4
1.7

3 7

2.2
2.1

2.3
6.9
1.2

6.1

12
1.0
15

13.3
2.2
2.5
6.5
5.3
8.8
3.6
5 6

1.0

2.4
3.5
6.1

3.0
4

4

4

7.5
8 8

1,0

5.1
3.1

6.7
10

8
4.8
4.6
2 7

2^0
17
2.4
1.6

4.2

Run-off
index.

141

58
58
24

257
5

117

45
98

58
56
61

183

32
162

32
27

40
353
58
64
172

141

233
95
148

27

64
93
162

80
106
106

106

199
233
27

135

82

178

27
21

127

122

72

53
45
64

42
111

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cdlturai area.)

11,400

4,800

4,800

1.900

20,900
400

9,500

3,700

8.000

4,800

4,500

5,000

14,S00

2,600

13,200

2,600

2,200

3.200

28,700

4,800

5,400

14,000

11,400

19,000

7,800

12,100

2,200

5,200

7.600

13,200

6,500

8,600

8,600
8.600

16,200

19,000

2,200

11.000

6.700

14.500

2.200

1.700

10.400

9.900

5.800

4,300

3.700

5,200

3,500

9.100

Distribution of

seasonal run-off

by months.6

January,
February,
March,
April,

May,
June,

July,

.August,

September,
October,

November,
December,

34.2%
25.2%
23.7%
5.5%
2.6%
10%
0.3%
0.0%
0.1%
0.6%
1.6%
5.2%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal.

Mean during July
Maximum during July.

Minimum during July .

,

Mean during August
Maximum during August.
Miiiinnim diirine Aumist

Acre-feet.

8.150

28,700
400

20

90
Trace

Depth in

inches.

3.80
13.30

20

01

04

Trace

0.00

0.00

Acre-feet per

square mile.

201

709
10

Trace

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1876-1877

Probable run-off curve, Plate XXXII. Mass curve of ran-off. Plate CXVl.
Storage development curve, Plate (!LXIV. Probable fre(|uency of Hood disch.irge. Plate LXXIl.
(a) Description of drainage basin: Tributary area above |K)int wnere longitude 120° 42.3' intersects stream, near

Knights Ferry.

(6) Estimated from records for Calaveras River.
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TABLE 92. MARTELLS CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 122 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874

1874-1875

1875-187G
1876-1877

1877-1878
1878-1879
1879-1880
1880-1881

1881-1882
1882-1883
1883-1884

1884-1885
1885-1886.

1886-1887,

1887-1888,

1888-1889.

1889-1890
1890-1891,

1891-1892.

1892-1893.

1893-1894.

1894-1895.

1895-1896.

1896-1897.

1897-1898.

1898-1899.

1899-1900.
1900-1901.

1901-1902.
1902-1903.
1903-1904.

1904-1905.
1905-1906.

1906-1907.
1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.
1919-1920,

1920-1921

.

Index of

seasonal

wetness.

Division K.
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TABLE 93. CALAVERAS RIVER.
SEASONAL RUN-OFF DATA. Drainage area 394 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873

1873-1874
1874-1875

1875-1876
1876-1877
1877-1878
1878-1879

1879-1880
1880-1881

1881-1882
1882-1883,

1883-1884
1884-1885
1885-1886
1886-1887
1887-1888,
1888-1889,
1889-1890
1890-1891

1891-1892
1892-1893,

1893-1894
1894-1895
1895-1896,
1896-1897,

1897-1898,
1898-1899.

1899-1900,

1900-1901

,

1901-1902
1902-1903
1903-1904
1904-1905,
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916
1916-1917.

1917-1918.
1918-1919
1919-1920.
1920-1921

Index of

seasonal

wetness.

Division K.

122

86
87
61

154

34
112

78

105

135

67
129

68

64
74

174

132
122

148

104

124

62

89

103

129

97
108

108

108

139

148
64
119

98
133

62

58
117

114

94

82
77

89
76
110

Depth of

run-off in

inches.

23.0
8.6
9.0
2 2

38
'O

1.4

18 5

6 5

15 6

9

8.3
9.5
29.0
3.7

26.4
4.0
2.9
5.2

47 7

8.6
10.0
27.5
23.0
35.4
15.0
24.0
2.4
9.7
14.9
26.2
12 5

17.0
17

17.0
31.0
31.0
3.3

22 4
"9^3

32.2
3.0
15

13

12.7
16.4

16 6
10.1

4 6

4

13 5

Run-off

index.

153

57
60
15

252
9

123

43
103

60
55
63

192

24
175

26
19

35
317
57
66
182

153

235
100
159

16

64
99
174

83

113

113

113

206
206
22
149

62
214
20
10

86
84
109

110

67
31

26
90

Estimated
seasonal run-off

in acrc-fect.

(.•Vbove main agri-

cultural area.J

483,300
180.700

189,100

46.200

798,500

29,400
388,700

136,500
327,800

189,100

174,400

199,600

609,300
77,700

554,700

84,000

00,900

109,200

1,003,000

180,700

210,100
577,800

483,300

743,800
315,100

504,300

50,400
203,800

313,000
550.500
262.600

357,200
357,200
357,200
651.400

651,000

68,500
471,600
194,800

674,700

63,000
31,400

272,700
266,400
344,200

348,400

212,200

97,300
83,200

284.100

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.

.January,

February,
March,
.\pril.

May,
.Tune,

July,

•August,

September,
October,

November,
December,

34.2%
25.2%
23.7%
5.5%
2.6%
1.0%
0,3%
0.0%
0,1%
0.6%
1.6%
5.2%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S
gaging station.tl

6592,900
c67,200
471,600
194,800

674,700

63,000
31,400

272,700
266,400

344,200
348.400

212,200
97,300

83,200
284,100

SUMMARY OF ESTIMATED RUN-OFF.

Moan seasonal

Maximum .seasonal.

Minimum seasonal.

Mean duriiiK ,Iuly . . . .

Maximum during July.

Minimum during July.

Mean during August
Maximum (luring August
Minimum during August

.

Acre-feet.

316,500
1,003.00(1

29,400

950
3,000

120
740

Depth in

inches.

15 10

47.70
1.40

05
0.14
0.00

0.01
04

0.00

Acre-feet per

square mile.

803.0
2,546

75.0

2.4
7.6

3

19

Season.

1889-1890
1876-1877

1889-1890
(Sec above.)

1910-1911

I above.) .

Probable run-off curve, Plate XXXIII. Mas,s turvc of run-off. Plate CXVI.
Stonmr ilcvcliipment curve, Plate CLXV. Probable frcquiMicy of Hood discharge, Plate LXXIII.
(a) Description of drainage basin: Tributary area above gaw at highway bridge '

i mile southeast of Jenny Lind.

(6) Partial record, January 1 to June 30.

(r) Partial record, December 1 to Si'ptember 3(1.

(d) Point of measurement: Uage near Jenny Lind, drain.age area 394 square miles.
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TABLE 94. MOKELUMNE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 632 square miles.a

Season. (Begins October 1.)

1871-1872

1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883

,

1883-1884.

1884-1885

.

1885-1886.

1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.

1892-1893

.

1893-1894.
1894-1895

.

1895-1896.
1896-1897.

1897-1898.
1898-1899

.

1899-1900.

1900-1901

.

1901-1902,
1902-1903

.

1903-1904.
1904-1905.

1905-1906.
1906-1907

.

1907-1908.

1908-1909.
1909-1910.

1910-1911.

1911-1912.
1912-191;!.

1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918
1918-1919.

1919-1920.
1920-1921

.

Index of

seasonal

wetness.

Division K.

87
61

154

34
112
78

105

87
85

88
135
67
129
68
64
74

174

86
90

132
122
148
104
124
62
89
103

129

97
108

108

108

139
148

64
119

98
133

62
58
117

114
94

76
110

Depth of

run-off in

inches.

35.0
20.0
20,4
12.3
52.6
5.3

30.5
17.5
27.5
20.4
19.7
20.9
41.7
14.0
38.5
14.3
13.1

16.1

64,7
20,1

21,5
40.0
35.0
50,0
27.0
36,0
12,5

21.1
26,7
38,5
24.2
28,8
28.8
17,9
40,2
50.0
14.4
34,2
27,0
45,4
11 8
12,8
32,0
24,5
30 8

25,9
15 6

17,7
13,9
22 5

Ran-off
index.

131

75

76

46
197

20
114
67
103

76
74
78

156
53

144
54
49
61

242
75

82
151

131

188

102

135

47
79

101

144

92
108

108
67
151

188
54
128
102

171

44
48
120
92
116

98

59
66
53

Estimated
seasonal run-off

in acre-feet.

(Above main agri

cultural area.)(f

1,180,000

674,000
688.000
415,000

1,773,000

179,000

1,028,000

590,000

927,000
688,000
664,000

704,000

1,406,000
472,000

1,298,000

482,000
442,000
539,000

2,181,000

678,000
725,000

1,348,000

1.180,000

1,685,000

910,000

1,213,000

421,000
711,000
900,000

1,298,000

816,000
971,000
971,000

602,300
1,359,900

1,679,200

487,600
1,154,600

913,500
1,532.600

399,900
430,500

1,083,900

830.000

1,039,700

875,200

527,800
597,100
472,300
761.100

Distribution of

seasonal run-off

by month.s as

shown by
U.S.G.S. records.d

January,
February,
March,
,April,

May,
June,

July,

August,

September,
October,
November,
December,

7.1%
7.5%
13,6%
17.4%
23,6%
19,8%
5,8%
0,9%
0,3%
0,5%
1,3%
2,2%

Measured

discharge

in acre-feet at

U.S.G.S.

gaging station.!)

c560,400

1,352,700

1,672,000

480,400

1,147,400

906,300

1,525,400
392,700
423,300

1,076,700

822,800
1,032,500

868,000
520,600
589,900

465,100
754.000

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal , . . . .

.

Mean during July
Maximum during July. .

.

Minimum during July

Mean during August
Maximum during August.
Minimum during August,

Acre-feet.

898,100
1,181,000

179,000

52,100
214,900

2,420

8,080

40,100
820

Depth in

inches.

26,70
64,70
5,30

1,50
6,40

07

24

1,20
02

Acre-feet per

square mile.

1,421,0

3,451

283,0

82,0
340,0

3,8

13

63

1,3

1889-1890
1876-1877

1905-1906
1918-1919

1908-1907
1909-1910

Probable run-off curve, Plate XXXIII. Mass curve of run-off, Plate CXVII.
Storage development curve, Plate CLXV. Probable frequency of flood discharge, Plate LXXIII.
(a) Description of drainage ba.sin: Tributary area above gage near Clements at bridge on Lockeford to lone high-

way.
(6)-Point of measurement at gage near Clem'^nts, drainage area 632 square miles.
(c) Partial record, January 1 to September 30.

<d) Mean run-off adjusted for diversion and storage above point of msasurement as follows:
to 1921, 24,929 acre-feet. Diversion for domestic use, 1905 to 1921, 10 second-fcct.

Storage capacity, 1905
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TABLE 95. SUTTER CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 285 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874

1874-1875 .
1875-1876

1876-1877
1877-1878

1878-1879
1879-1880
1880-1881
1881-1882

1882-1883
1883-1884

1884-1885

1885-1886
1886-1887
1887-1888
1888-1889

1889-1890
1890-1891

1891-1892
1892-1893

1893-1894
1894-1895

1895-1896
1896-1897
1897-1898
1898-1899

1899-1900
1900-1901

1901-1902
1902-1903

1903-1904
1904-1905

1905-1906
1906-1907
1907-1908

1908-1909
1909-1910
1910-1911

1911-1912

1912-1913
1913-1914
1914-1915

1915-1916

1916-1917
1917-1918
1918-1919

1919-1920

1920-1921

Index of

seasonal

wetness.

Division K.

122
86
87
61

154
34

112
78
105

87
85
88

1.35

67
129
68
64
74
174
86
90

1.32

122
148

104
124
62
89
103

129
97
108

108
108
139
148
64

119

98
133
62
58
117
114
94
82
77
89
76
110

Depth of

run-off in

inches.

9.0
3.8
3.9
1.2

14.4
0.0
7.4
2.9
6.4
3.9
3.7
4.1

11.1
1.7

10.2
1.9
1.5
2.5
18.2
3.8
4.3
10.6
9.0
13.4
6.2
9.3
1.3
4.2
6.1
10.2
5.2
6.8
6.8
6.8
11.7
13.4
1.5

8.5
5.4
10 8

1.3

0.9
8.2
7.7
4.9
3.3
2.8
4.2
2.7
7 1

Run-off
index.

147

62
64
20
235

121

47
104
64
60
67

181

28
167
31
25
41

297
62
70

173

147

219
101

152

21

69
100
167
85
111

111

111

188

219
25
139

88
176
21

15

134

126
80
54
46
69
44
116

Estimated
seasonal run-off

in acre-feet

(-Vbove main agri-

cultural area.)

137,000

57,800
59,400

18,300

219,200

112,600

44.100

97,400

59,400

56,300
62,400

169,000
25,900
155.300

28,900
22,800
38.100

277,000
57,800
65,500
161,300
137.000

204,000
94.400

141,600

19,800

63.900

92.800
155,300

79,100

103,500

103,500

ia3,500
175,300

204,000

22,800
129,400

82.200

164.400
19.800

13.700

124.800

117.200

74.600
50.200

42.600
63.900

41.100
108.100

Distribution of

seasonal run-off

by months.6

January,
February,
March,
April,

May,
June,
July,

August.
September,
October.

November.
December.

34.2%
25.2%
23.7%
5.5%
2.6%
1.0%
0.3%
0.0%
0.1%
0.6%
1.6%
5.2%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal.

Mean during July
Maximum during July.

Minimum during July.

Mean during .\ugust

Maximum during .\ugu8t

.

Minimum during August

Acre-feet.

93.200

277,000

280
830

Depth in

inches.

6.10
18.20
0.00

02
0.05
0.00

0.00

00

Acre-feet per

square mile.

327
971

1

3

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1876-1877

Probable run-off curve. Plate XXXIII. Mass curve of run-off, Plate CXVII.
Storage development curve, Plate CLXV. Probable frequency of flood discharge. Plate LXXIII.
(o) Description of drainage basin: Tributary area of DRY CREEK and WILLOW CREEK above intersection

of longitude 121° 00' with streams. SUTTER CREEK is a tributary of Dry Creek.

(6) Estimated from record for Calaveras River.
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TABLE 96. COSUMNES RIVER.
SEASONAL RUN-OFF DATA. Drainage area 534 square miles.

a

Season. (Begins October 1.)
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TABLE 97. PETALUMA CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 139 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.
1874-1875.

1875-1876.

187B-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881.
1881-1882.

1882-1883.
1883-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.
1888-1889

.

1889-1890.
1890-1891

.

1891-1892.
1892-1893.
1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.
1898-1899,

1899-1900
1900-1901
1901-1902

1902-1903
1903-1904
1904-1905

1905-1P06,

1906-1907
1907-1908,

1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
191.3-1914

1914-1915

1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Di\nsion M.
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TABLE 98. SONOMA CREEK TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 78 square miles.

a

Season. CBegins October 1.)

1871-1872,

1872-1873.

1873-1874
1874-1875,

1875-1876
1876-1877,

1877-1878,

1878-1879.

1879-1880,

1880-1881.
1881-1882.
1882-1883.

1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890
1890-1891

.

1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898

.

1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903.
1903-1904.
1904-1905.

1905-1906.

1906-1907.
1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.
1919-1920.
1920-1921

Index of

seasonal

wetness.

Di\Tsion M.

124

112

52
143

100

109

111

70
83

107

62
128

71

73

96
195

85
90

117

96
138

115

110
62
82
94
105

113

95
128

122
122

131

73

135

85

110

59
68

152

128

109

75

54
99

53
107

Depth of

run-off in

inches.

12.3
4.9
8

3.9
10

1.9
16.3

7 9

9.4
9.8
3 7

5.4
9.0
2,7
13.2

3.8
4.1

7.2
29.8
5.6
6 3

10.8
7.2

15.3
10.5
9.6
2,7

5 2

6 9

8,7
10.3

7,1

13,2
11 8

11.8
13,7
4,1

14 5

5.6
9,6
2 5
3 5

18 3

13,2
9.4
4 3

2 1

2

9

Run-off
index.

144

58
94
46
117
22

191

93

110

115

43

63

106
32
155

45
48
85

350
66
74

127

85
180

123

113

32
61

81

102

121

83

155

139

139

161

48
170
66
113

29

41

215
1.55

110

50
25

90
23

106

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

51,400

20,500
33,400

16,300

41,700
7.900

68,100

33,000

39,200
40,900

15,400

22.500

37,600

11,300

55,100
15,900

17,100

.30,100

124,400

23,400

26,.300

45,100

30,100

63,900

43.800
40,100

11,300

21,700

28,800

36,300
43,000

29,600

55,100
49,300

49,300
57,200

17,100

60,500

23,400

40,100
10,400

14,600

76,400

55,100
39,200

18,000

8,800
32.100

8,300

37,600

Distribution of

sea.sonal run-off

by months.h

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

36.2%
26.4%
19.4%
5.4%
2.1%
0,8%
0.3%
0.2%
0.1%
0.1%
1.3%
7.7%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal
Maximum seasonal

,

Minimum seasonal.

Mean during July
Maximum during July.
Minimum during July

.

Mean during August
Maximuii) during .August.

Minimum (hiriiia .Auirust,

Acre-feet.

35,600
124,400

7,900

110
370
20

70
250
20

Depth in

inches.

8,50
29 80
1 90

0,03
0,09
Trace

0,02
06

Trai'c

Acre-feet per

square mile.

455
1 .589

101

Trace

1

3

Trace

Season.

1889-1890

187&-1877

1889-1890

1876-1877

1889-1890

1876-1877

Probable run-off curve, Plate XXXIV. Mass curve of run-off, Plate OXVIII.
Storage development curve, Plate CLX^'I. Probable frequency of flood discharge, Plate LXXIV.
(a) Description of drainage basin: Tributary area above crossing of each stream l>v indicatcil contour: LOVE.ALL

VALLEY, 200 feet elevation; AGUACALIENTE, 200 feet elevation; HOOKER CREEK, 300 feet elevation; STEW-
ART CREEK, 350 feet elevation; NUN'S CANYON CREEK, 400 feet elevation; SONOMA CANYON, 500 feet

elevation; SONOMA CREEK, above Glen Ellen.

(fc) Estimated from records for streams in vicinitv.
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TABLE 99. NAPA RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 226 square miles.

a

Season. (Begins October 1.)
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TABLE 100. SUISUN CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage ai-ea 125 square miles.a

Season. (Begins October 1.)
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TABLE 101. MT. DIABLO CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 200 square miles.

a

Seaaon. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.
1875-1876.

1876-1877.

1877-1878.
1878-1879.

1879-1880.
1880-1881.

1881-1882.
1882-1883.

1883-1884.

1884-1885.
1885-1886.

1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891.

1891-1892.
1892-1893.

189.3-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.

1898-1899.

1899-1900.
1900-1901

.

1901-1902.
1902-1903.

190.3-1904.

1904-1905.

1905-1906.

1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
191.3-1914.

1914-1915.

191.5-1916.

1916-1917.
1917-1918.

1918-1919.

1919-1920.
1920-1921

Index of
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TABLE 102. SAN PABLO CREEK.
SEASONAL RUN-OFF DATA. Drainage area 41 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.
1878-1879.
1879-1880.

1880-1881

.

1881-1882.
1882-1883.
1883-1884.

1884-1885.
1885-1886.
1886-1887.

1887-1888.

1888-1889,

1889-1890,
1890-1891

,

1891-1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897,

1897-1898,

1898-1899,

1899-1900
1900-1901

1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911
1911-1912
1912-1913
1913-1914
1914-1915
19)5-1916

1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division L.
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TABLE 103. SAN LEANDRO CREEK.
SEASONAL ftUN-OFF DATA; J&rainage area 44 square milts.

d

ScnBon. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874'187S
1fi75-i8T6

j
876-- j 877

87S-I87'j

1879-1880
1880-1881

)$8i-18S2
1882-1883
1883-1884
1884-1885
1885-1880
1880-1887
1887-1888
1888-1889
1889-1890
1890-1891

1891-1892
1892-1803

1893-1894
1S94-189S
1895-1890
1196-1897
1897-1898

1898-1899
1899-1900
1900-1901
1901-1902

1902-1903

1903-1904
1904-1905
1905-1908
1906-1907

1907-1908
1908-1909

1909-1910
1910-1911

1911-1912
1912-1913

1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division L.

130
79
86
69

131

.43

129

79

?9
107
69
87

125

66
115

70
78
98
192

86
91

139

111

147

106

112

57
91

104
121

91

99
105

124
120
144
72

124
93
121

64
52
128

126

120

78

53
105

Depth of

run-off in

inches.

13.8
3.4
4.4
3

14

.0.0

13.5
3.4
6.9
8.4
2.0
4 5

12.5
1.5

10.2
2.0
3.2
6.8

30.5
4,4
5.3
16.1

9.3
18.0
8.2
9.5
0.7
5.3
7.9
6.7
6.9
9.8
15.1
4.9
12.0
16.4
4.4
15.8
5.1
16.4

9

1.1

12.7
15 1

13 6

5.7
0.9
8.6
0.6
5 5

Kun-off

index.

170
42
64
25
172

i66

42
85
103
25
55
154

18

126
25
39
84

376
54
65
198

115

322
101

117
9

65
97
83
85
121

186
60
148

202
54
195

63
202
11

14

156
186

168
70

11

106
7

68

Estitnated

seasonal run-off

in acre-feet

(Al}0';e main agri-

cultural area.)

32,100
7,900

10,200

4,600

32,500

l6,()00
19,500

4,600

10.500

29,100
3,500
23,700

4,600

7,400

16,800

70,900
10,200

12,300
37,400

21.600
41,800

19,100

22,100
1,600

12,300

18,400

15,600

16,000

22,800
35,100
11,400

27,900

38,100
10,200

36,700
11,900

38,100

2,100

2,600

29,500
35,100

31,600
13,200

2,100

20,000

1,400

12,800

Distribution of

seasonal run-off

by months.c

January,
February,
March,
April,

May,
,Iune,

July.

AiiEUsh
Scpteftlbcr,

October,

Noveinber,
Deceinber;

Measured
seasonal

didcharKe

in acre-feet.

6

15,000

15,500

22,000
33,900

11,000

26,900
36,800
9,900

.35,400

11,400

36,800

2,000

2,500

28.500
.33,900

30.500

12,700

2,000

19,300

1,200

12,.300

SUMMARY OF ESTIMATED RUN-OFF.
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TABLE 104. CLAREMONT CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 83 square miles.

a

Season. (Begins October 1.

1871-1872.
1872-1873.
1873-1874.

1874-1875

.

1875-1876.
1876-1877.
1877-1878.

1878-1879.

1870-1880.
1880-1881

.

188M882.
1882-1883.

1883-1881.

1S84-1885.
1885-lS8(i.

1886-1887.
1887-1888.

1888-1889

.

1889-1890.
1890-1891.
1891-1892
1892-1893.

1893-1894.
1894-1895.
1895-1896.
1896-1897.
189; -1898.

1898-1899.
1899-1900.

1900-1901.
1901-1902.

1902-1903.
1903-1904.
1904-1905.
1905-1906.

1906-1907.

1907-1908.

1908-1909
1909-1910

19J0-1911
1911-1912
1912-1913

1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

.seasonal

wetness.

Division L.
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TABLE 105. SAN LORENZO CREEK.
SEASONAL RUN-OFF DATA. Drainage area 38 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.

1875-187().

1876-1877.

1877-1878.
1878-1879.
1879-1880.

1880-1881.
1881-1882.

1882-1883.
1883-1884.
1884-1885,

1885-1886
1886-1887,

1887-1888
1888-1889,

1889-1890
1890-1891
1891-1892

18B2-1893
1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901

,

1901-1902,

1902-1903.

1903-1904.
1904-1905.
1905-1906.

1906-1907.

1907-1908.
1908-1909.

1909-I910.
1910-lSU
1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.
1919-1920.

1920-1S21.

Index of

seasonal

wetness.

Di\Tsion L.

130
79
86
69
131

43
129
79
99
107
69
87
125

66
115

70
78
98
192
86
91

139

111

147
106
112

57
91

104

121

91

99
105
124
120
144

72

124
93

121

64
52
128
126

120
78
53
105

66

Depth of

run-off in

inches.

14.3
3.7
4.7
2.4

14 5

0.1
14.0
3.7
7.3

9
2.4
4.9
13.1
2.0
10.7
2.5
3.5
7.0

31.5
4.7
5.5
16.5
9.8
18.5
8.6
10.0
1.2
5.5
8.4
12.0
5.5
7.3
8.5
13.0
12

18.0
2.7
13.0
6.0
12.1

19
0.8
14.0
13.2
12.0
3.5
0.9
8.5
2

7.0

Run-off
index.

173
45
57
29
175

1

169
45
88
109
29
59
158
24

129
30
42
85

381
57
66
leg

118
223
104
121

15

66
102

145
66
88
103

157
145

217
33
157
73

146
23
10

169
159
145
42
11

103

24

85

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

28,900

7,500

9,500

4,900

29,300
200

28,300

7,500

14,800

18,200

4,900

9,900

26,500
4,000

21,600
5,000

7,100

14,100

63,700

9,500

11,100

33,400

19,800

37,400
17,400

20,200

2,400

11,100

17,000

24,300
11,100

14,800

17.200

26,300

24,300
36,400
5,500

26,300
12,100

24,500

3,800

1,600

38.300

26,700
24,300
7,100

1.800

17,200

4,000
14,100

Distribution of

seasonal run-off

by months.

b

January,
February,
March,
April,

May,
June.

July,

August,
September,
October,

November,
Deccmlx;r,

28.9%
17.7%
35.9%
8.5%
2.2%
1.0%
0.5%
0.3%
0.3%
0.2%
0.3%
4.2%

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

Acre-feet per

square mile.
Season.

Mean seasonal

Maximum seasonal

.

Miiiimum seasonal

.

Mean during July
Maximum during July.

Minimum during July

.

Mean during .\ugu8t

Maximum during August.
Minimum during August.

16,700

63,700
200

80
320

Trace

50
190

Trace

8.26
31 51

10

04
16

Trace

02
09

Trace

441

1,681

5

2

8
Trace

1

5
Trace

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Probable run-off curve, Plate XXXVI. Mass curve of run-off, Plate C.XXI.
Storage development curve, Plate CLXVIII. Probable fre<iuency of flood dis(harge, Plate LXXVI.
(a) Description of drainage ba.sin: Tributary area above highway bridge, 1 mile northwest of Ilaj'wards.

(6) Estimated from record for the Coyote River.
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TABLE 106. ALAMEDA CREEK.
SEASONAL RUN-OFF DATA. Drainage area 654 square miles.

a

Season. (Beyins October 1.)

1871-1872.

1872-1873.
1873-1874.
1874-1875.
1875-1870.
1876-1877.
1877-1878.

1878-1879.
1879-1880.
1880-1881.
1881-1882.

1882-1883.
1883-1884.

1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.

1890-1891.
1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.

1899-1900.
1900-1901

.

1901-1902.
1902-1903

.

1903-1904.
1904-1905.

1905-1906.

1906-1907,

1907-1908
1908-1909

1909-1910
1910-1911
1911-1912

1912-1913
1913-1914
1914-1915

1915-1916
1916-1917

1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division L.

130

131

43
129

79

87

125

66
115

70

192

86
SI

139

111

147

106
112

57
91

104

121

91

99
105

124
120
144

72
124

93

121

64
52
128

126

120

78

53
105

66
98

Deptii of

run-off in

inches.

7.2
18
2.3
1.2

7.3
0.0
7.1

1.8

3.5
4.2
1.2

2.4
6.5

10
5.2
1.2

18
3.4
15.7
3 4

1.9

10.6
5.3
7.8
3.6
6.1

4

2.1

1.7

3.7
2.8

3.6
3.4
1.8

6.4
10.0
1.9

7.4

3.0
8.4
1,0

0.6
5 9

6

7.5

3.1

11
3 6

9

2 4

Run-off
index.

178
45
57
30
180

170
44
87

104

30
59
161

25

129

30
45

84

47
262
131

193

89
151

10

52
42

91

69

89
84
44
158
247
47
183
74

208
25

15

146
148

185

77

27

89

22

59

Estimated
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TABLE 107. MISSION CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 77 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897.

1897-1898.
1898-1899.

1899-1900.
1900-1901

.

1901-1902.
1902-1903

.

1903-1901

.

1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.

1910-1911.
1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.

1919-1920.
1920-1921

.

Index of

seasonal
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TABLE 108. PENITENCIA CREEK.
SEASONAL RUN-OFF DATA. Drainage area 22.4 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873,

1873-1874.

1874-1875.

1875-1876.

1876-1877.

1877-1878.

1878-1879.

1879-1880.

1880-1881

.

1881-1882.
1882-1883.
1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.
1892-1893.

1893-1894.
1894-1895.
1895-1896.

1896-1897.
189/-1898.
1898-1899.
1899-1900.

1900-1901

.

1901-1902.
1902-1903

.

1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.
1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division L.

130
79
86
69

131

43
129

79

99
107
69
87
125

66
115

70
78

98

192

86
91

139
111

147

106
112

57
91

104
121

91

99
105
124

120
144
72

124
93
121

64
52
128
126
120
78
53
105
66

Depth of

run-off in

inches.

7.3
2.1

2.6
1.4
7.5
0.2
7.2
2.1

3.7
4.5
1.4

2.7
6.6
13
5.4
15
2.0
3.6
19.0
2.6
3.0
8.6
4 9

10.0
4.4
5.0
0.8
3.0
4.2
6.1

3.0
'3.7

4.3
6.5
6.0
9.5
1.6
6.5
3.2
6.1

1.1

5

7.0
6 8

6.0
2.0
0.6
4.3
1.3
3.6

Run-off

index.

167
48
60
32
172

5

165
48
85
103
32
62

151

30
124
34
46
82

435
60
69
197
112

229
101

115
18

69
96
140

69
85
98
149

137
217
37
149

73

140

25
11

160
156
137
46
14

98
30
82

Estimated
seasonal run-off

in acre-feet.

(Above main agri

cultural area.)

8,700
2.500

3,100

1,700

9,000
200

8,600

2,500

4,400

5,400

1,700

3,200

7,900

1,600

6,500

1,800

2,400

4,300

22,700
3,100

3,600

10,300

5,900

11,900

5,300

6,000

1,000

3,600

5,000

7,300

3,600

4,400

5,100

7,800

7,200

11.300

1,900

7,800

3,800

7,300

1,300

600
8,400

8,100

7,200

2,400

700
5,100

1,600

4.300

Distribution of

seasonal run-off

by months.6

January,
February,
March,
April,

May,
.lune,

July,

August.
September,
October,

November,
December,

28.9%
17.7%
35.9%
8.5%
2.2%
1.0%
0.5%
0.3%
0.3%
0.2%
3%

4.2%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal

.

Mean during July

Maximum during July.
Minimum during July

.

Mean during August
Maximum during .\ugust.

Minimum during .August.

Acre-feet.

5,200

22,700
200

30
110

Trace

20
70

Trace

Depth in

inches.

4 37
19.00
0.17

0.03
0.09
Trace

02
0.06
Trace

Acre-feet per

square mile.

232
1,013

9

1

5

Trace

1

3

Trace

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Probable run-off curve, Plate XXXVI. Mass curve of run-off. Plate CXXII.
Storage development curve, Plate CLXVIII. Probable frequency of flood discharge, Plate LXXVI.
(a) Description of drainage basin: Tributary area above intersection of longitude 121° 15.4' with stream.
{h) Estimated from record for Coyote River.
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TABLE 109. COYOTE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 197 square miles.a

Season. (Begins October 1.)
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TABLE 1 10. GUADALUPE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 52 square miles.

a

Se;ison. (Begins October 1.)
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TABLE 111. LOS GATOS CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 121 square miles.

a

Scasim. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875

1875-1871)

lS7ti-1877

1877-1878
1878-187!)

1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886

1886-1887
1887-1888

1888-1889
1889-1890
1890-1891

1891-1892
1892-1893
1893-1894
1894-1895

1895-189B
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901
1901-1902
1902-1903
1903-1904
1904-1905
1905-1906,

1900-1907.
1907-1908,

1908-1909.
1909-1910,

1910-1911,

1911-1912,

1912-1913.
1913-1914.

1914-1915.

1915-1916.
1916-1917.

1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division N.
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TABLE 112. SAN FRANCISQUITO CREEK.
SEASONAL RUN-OFF DATA. Drainage area 38 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873

1873-1874
1874-1875
1875-1876

1876-1877
1877-1878
1878-1879

1879-1880
1880-1881
1881-1882
1882-1883
1883-1884,

1884-1885

1885-1886
1886-1887,

1887-1888,

1888-1889.

1889-1890,

1890-1891.

1891-1892.

1892-1893

,

1893-1894,

1894-1895,

1895-1896.

1896-1897.

1897-1898.

1898-1899.
1899-1900.

1900-1901.
1901-1903.

1902-1903.

1903-1904.
1904-1905.
1905-1906.

1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.
1916-1917.

1917-1918.

1918-1919.

1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division L.
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TABLE 113. SAN MATEO CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 84 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.
1874-1875.

1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881.
1881-1882.

1882-1883.
1883-1884.

1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891.

1891-1892,

1892-1893.
1893-1894,

1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901
1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913

1913-1914
1914-1915

1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division L.

130
79

86
69
131

43
129
79
99
107
69
87
125
66
115

70
78
98
192
86
91

139
111

147

106
112
57
91

104
121

91

99
105
124
120
144
72
124
93
121

64
52
128
126
120
78
53
105

66

Depth of

run-off in

inches.

13.3
4.5
5.4
3.3
13.5
0.8
13.1
4.5
7.4
8.7
3.3
5.5
12.2
2.9
10.2
3.4
4.4
7.3
28.7
5.4
6.1
15.4
9.4
17.0
8.6
9.6
2.0
6.1
8.2
11.4
6.1
7.4
8.4
12.1
11.2
16.4
3.6
12.1
6.4
11.4
2.7
1.6

12.9
12.4
11.2
4.4
1.6
8.4
2.9
7.3

Run-off
index.

161

55
66
40
164
10

159

55
90
106
40
67
148
35
124
41
53
89

348
66
74

187
114
206
104
116
24
74
99
138
74
90
102
147
136

199
44
147

78
138
33
19

156
150

136
53
19

102

35

Estimated
easonal run-off

in acre-feet.

(Above main agri-

cultural area.)

59,900
20,300

24,300

14,900

60,800
3,600

59,000
20,300
33,300
39,200
14,900

24,800

55,000
13,100

46,000

15,300

19,800

32,900

129,300
24,300
27,500
69,400
42,300
76,600
38,700
43,200
9,000

27,500
36,900
51,400
27,500
33,300
37,800
54,500
50,500
73,900
16,200

54,500
28,800
51,400

12,200

7.200

58,100
55,900
50,500
10,800

7,200

37,800
13,100

32,900

Distribution of

seasonal run-off

by months.6

January,
February,
March,
.\pril.

May,
June,

July,

August,
September,
October,

November,
December,

28.9%
17.7%
35.9%
8.5%
2.2%
1.0%
0.5%
0.3%
0.3%
0.2%
0.3%
4.2%

Measured seasonal

discharge in

acre-feet.c

d48,500
d9.800
(f2.400

d20,.300

dl2,400
d23.700
C26.600

d8,600
d,/4,600

d4,400
e5,600

e3,000

e2,500

e7,600

el5,700

e6.900

el0,300

«19,100
e5,800

e22,100

f4.100

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

.

Minimum during July. .

.

Mean during August
Maximum during .\ugu8t.

Minimum during August

Acre-feet.

37,100
129,300

3,600

190
650
20

110

390
10

Depth in

inches.

8.23
28.70
0.80

0.04
0.14
Trace

0.02
0.09

Trace

Acre-feet per

square mile.

439
1,531

43

Trace

1

5

Trace

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Proljablc run-off curve, Plate XXXVIII. Mass curve of run-off, Plate CXXV.
Storage development curve, Plate CLXX. Probable frequency of flood discharge, Plate LXXVIII.
(a) Description of drainage Ixisin: Tributary area above designated points: ISL.MS ("HKI-;K, at intersection of

longitude 122° 25.1' with stream; S.\N BRUNO ("REEK, at highwav bridge. '

, mile west of S;iii Hr\iii<i: S.\N .M.\TE()
CREEK, at highway bridge at San Mateo; L.\UR1:L CREEK, at highwav bridge near Cotlrcll; BICLMONT fRi:EK,
at highway bridge near Belmont; PULCAS CREEK, at railroad brid'^e; ("ORDILLERAS CREEK, at intersection ol

longitude 122° 15' with stream.

(b) Estimated from records for Coyote River.
(c) Records from the report of the Spring Valley Water Company, entitled "The Future Water Supply of San Fran-

cisco," page 98. Season is from June 1 to May 31. Records arc from area tributary to Crystal Springs Reservoir. Evn|>-

oration from reservoir has been deducted from gross yield.

(d) Drainage area, 1889-1890 to 1898-1899, 23.5 square miles.

(e) Drainage area, 1899-1900 to 1909-1910, 22.5 square miles.

(/) Evajwration greater than run-off.
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TABLE 114. SMITH RIVER

.

SEASONAL RUN-OFF DATA. Drainage area 627 square miles.

a

Season. (Begins October 1.)
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TABLE 115. KLAMATH RIVER.*
SEASONAL RUN-OFF DATA. Drainage area 2,320 square miles.a

Season.
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TABLE 116. SHASTA RIVER.
SEASONAL RUN-OFF DATA. Drainage area 803 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873

.

1873-1874.
1874-1875.

1875-1876
1876-1877.
1877-1878.
1878-1879.

1879-1880.
1880-1881.
1881-1882.

1882-1883

.

1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889

.

1889-1890.
1890-1891

.

1891-1892.

1892-1893

.

1893-1894.
1894-1895.

1895-1896.
1896-1897.

1897-1898.

1898-1899

.

1899-1900
1900-1901
1901-1902.
1902-1903

.

1903-1904
1904-1905.

1905-1906
1906-1907
1907-1908
1908-1909

1909-1910
1910-1911
1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Di\Tsion C.

110
54
83
51

118
73

115

87
100

115

80
76
92
83

107
90
88
69

178

81

88
101

158
83

120

112

60
68
99

121

95

105

173

115

118

135

82
123

93

97
118
90
135

115

102

80
65
110

56
133

Depth of

run-off in

inclies.

6.3
2 5

4 2

2 4

7.0
3.7
6.7
4 5

5 5

6.7
4

3.7
4,8
4 2

6

4,7
4 5

3 2

13 8

4

4.0
5,6
11

4 2

7 2

6^4

'5.1

5,8
12.7
6.7
7,0
8 6

4 1

7.4

5.0
5.2
4 4
5 7

8,7
6.7
5.7
3.7
3.9
5.1
3,9
7,8

Run-off
index.

Ill
44
75

43
124

66
118

79
97

118

71

66
85
74
106

83
80
57
244
71

81

99

194

74
127

113

50
57
95

129

90
102
224
118
123

152
72

131

88
92
78
100
153
118

100
65

136

Estimated
seasonal run-off

in acre-feet.

(Above main as;ri-

cultural area.)

269,800

107.100

179,900

102,800

299,800
158,400

286,900
192,700

235,500

286,900
171,300

158,400

205,500
179,900

256,900
201,300

192,700

137,000
590,900
171,300

197,000

239,800
471,000

179,900
308,300
274,100

119,900

137,000

231,200

312,600
218,400
248,400

543,800
286,900
299,800

368,300
175,600

316,900
214.100

222,700
dl90,100
d242,600
372.600
286,900
244,100

dl56,800
dl 66,500
d218,700
dl66,800
d332,300

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records d

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
.December,

10.5%
12.0%
10.0%
11.4%
9.6%
7.0%
6.9%
1.5%,
5.1%
8.2%
8.0%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.6

125,700

163,100

c82,200

86,100
127,100

81,900

216,100

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal

.

Mean during July ....

Maximum during .July

.

Minimum during July

Mean during .\ugust , . .

Maximum during August

.

Minimum dui-ing .\ucust

Acre-feet.

242.600

590,900
102,800

17 000
41.400
4,300

16,700

40.800
4.350

Depth in

inches.

5.65
13.80
2 40

40
1.00
0.10

0.39
95
10

Acre-feet per

square mile.

302
736
128

21

52

Season.

1889-1890
1874-1875

1889-1890
1916-1917

1889-1890
1916-1917

Probable run-off curve, Plate XXXVIII. Mass curve of run-off, Plate CXXVI.
Storage development curve, Plate CLXX. Probable frequency of flood discharge, Plate LXXVIII.
(a) Description of drainage basin: Tributary area above junction with Klamath River.

(b) Point of measurement: 1 mile below junction with Little Shasta River, I'i miles S. W. of Montagiie. drainage

area 673 square miles.

(c) Partial record, Ottober'l to January 20 and April 1 to September 30.

(d) Measured discharge adjusted for increased area, also for storage and irrigation above point of measurement as fol-

lows: Storage 1920-1921, 1,000 acre-feet; irrigation, 20,640 acres in 1911-1912, and increasing 1,470 acres per year to

32,400 acres in 1919-1920 and 1920-1921.
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TABLE 117. SCOTT RIVER.
SEASONAL RUN-OFF DATA. Drainage area 813 square miles.

a

Season. (Begins October 1.)
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TABLE 118. SALMON RIVER.
SEASONAL RUN-OFF DATA. Drainage area 734 square miles.

a

Season. (Begins October 1.)
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TABLE 119. TRINITY RIVER.
SEASONAL RUN-OFF DATA. Drainage area 2,965 square mUes.a

. (Begins October 1.)

1871-1872
1873-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901
1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division C.

110
54
83
51

118

73

115

87
100
115

80
76
92
83
107
90
88
69
178

81

88
101

158

83
120
112

60
68
99
121

95
105

173

115

118

135

82
123

93
97
118

90
135

115

102

80
65
110

56
133

Depth of

run-off in

inches.

32 2

10

21 4

9.0
35.8
17.6
.34.2

22.8
28.2
.34.2

20.0
18.8
25
21.4
31.1
24.0
23.4
15.8
61.0
20 5

23.4
28.8
52.5
21.4
36.7
33.1
12.5
15.7
27 8
37.0
26.2
.30.2

58.8
34.2
35.8
42 8
21

38.0
25.2
27.2
22.1
24.6
42.8
34 2

29.1
20.0
13.6
32.2
11

42.0
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TABLE 120. REDWOOD CREEK.
SEA30NAL RUN-OFF DATA. Drainage area 275 square miles.a

Season. (Begins October 1.

1871-1872

.

1872-1873

.

1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.
1878-1879.

1879-1880.
1880-1881.
1881-1882.
1882-1883

.

1883-1884.
1884-1885

.

1885-1886.

1886-1887.
1887-1888

.

1888-1889.

1889-1890.
1890-1891.
1891-1892.
1892-1893

.

1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.
1902-1903

.

1903-1904.
1904-1905.
1905-1906.

1906-1907
1907-1908.

1908-1909
1909-1910
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915,

1915-1916
1916-1917.
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division D.

104

62
100

69
166
92
132
105

131

113
101

90
92
69
142

99

85
74
157

82
81

104

110

100
99
101

72

75

118

97
120
114

147

92
91

no
79

117
94

79

89
84
109
122

103
75

68
101

55
129

Depth'of
run-off in

inches.

59.0
35.6
56.8
40.0
93.4
52.3
74.5
59.5
74.0
64.4
57.4
51.3
52,3
40.0
8J.2
56.3
48.6
42.6
88.5
46.5
46.2
59
62.3
56,8
56 3

57,4
41.0
42.9
67.0
55.2
68.1
64.5
83

52 3

51 9

62,3
45.4
66,2
53.7
45 2

47.5
62,6
62,0
69

58 5

42 9

39.4
57 4

32,4
73,0

Run-off
index

103

62
100

70

164
92

130
1C4
130
113

100

90
92
70

140
99
85
75

155

81

81

103

109

100

99
100
72

75

117
97
119

113

145

92
91

109

80
116
94
79
83

110

109
121

102

75

69

100
57
128

Estimated
seasonal run-off

in acre-fpct.

(.\bove main agri-

cultura' area.)

866,100
522,600

833,800
587,200

1371,100
767,700

1,093,600

873,400

1,036,300
945,400

842,600
753,100
767,700

587,200
1,177,300

826,500

713,400
625 300

1,299,100

682,600

678,200
866,100

914,500
833,800
826,500
842,600

601,900
629,700

983,500
810,300
999,700

946,800
1,218,400

767,700
761,900

914,500
666,400
971,800

788,300
663 500
697,200
919,400

910,100

1,012,900

858,700
629,800
578,400
842,600

475,600
1.071,600

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.

.January,

February,
March,
April,

May,
June,

July,

August,
September,
October,
November,
December,

25.6%
15.2%
8.1%
9.5%
8.7%
1.8%
0.9%
0.9%
0.8%
0.8%
13.1%
14.6%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.
gaging station.

c

697,200

6908,500

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

.

Minimum during July

Mean during August
Maximum during August
Minimum during August,

Acre-feet.

837,400

1,371,100

475,600

7,500

12,300

4,300

7,500

12,300

4.300

Depth in

inches.

57 1

93 4

32,4

5

8

3

0,5
0.8
0.3

Acre-feet per

square mile.

3,042

4,981

1,728

27
45

16

27
45
16

Season.

1875-1876
1919-1920

1875-1876

1919-H<20

1875-1876
1919-1920

Probable run-off curve, Plate XXXIX. Mass curve of run-off, Plate CXXVII.
Storage development curve, Plate CLXXI. Probable frequency of flood discharge, Plate LXXIX.
(a) Description of drainage area: Tributary area aVjove highway bridge at Oriels.

(b) Partial record. October 1 to August 9.

(c) Point of measurement: Gage at highway bridge at Oriels .drainage area 275 square miles.
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TABLE 121. MAD RIVER.
SEASONAL RUN-OFF DATA. Drainage area 457 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886,

1886-1887,

1887-1888,
1888-1889.

1889-1890.
1890-1891.

1891-1892.
1892-1893

.

1893-1894

.

1894-1895

.

1895-1896.
1896-1897.

1897-1898.
1898-1899.

1899-1900.

1900-1901

.

1901-1902,

1902-1903

,

1903-1904

,

1904-1905.
1905-1906.

1906-1907.
1907-1908

.

1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.
191.5-1916.

1916-1917.

1917-1918.
1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

d

123
77

103

73

105

63
160
115

120

105

81

80
77

57
122

68
71

75

151

68
94
118

115

140

112

105

68

86
103

100
122
103

151

113

116
124

78
142

89
87
74

87
137

131

102

78
60
91

52
128

Depth of

run-off in

inches.

60 5

35 7

50.0
.33.6

51.0
28 6

82
56 8

59 5

51

38.0
37.4
36
25 5

60 5

31.0
32 6

35.0
77.0
31

45

58.2
56 5

70 5

55
51

31

40,8
50.0
48.2
60.5
50
76.8
55.5
57,2
61.0
36 5

71 8

42.3
38,8
34.9
43.2
69 ,

65.6
49 5

36 5

27,0
43 6

22 5

64.0

Run-off
index.

125
74

103

69
105

59
169

117

123

105

78

77

74

53
125

64
67
72

159
64
93

120
117
145

113

105

64

84
103

99

125

103

158

115

118

127
75

148

87
80
72
89
142

135

102

75

56
90
46
132

Estimated
seasonal run-off

in acre-feet.

1,474,600

870,100

1,218,600

818,900

1,243,000

697,100

1.998,600

1,384,400

1,450,200

1,243,000

926,200
911,500

877,400
621,500

1,474,600

755,600

794,500

853,000
1,876,700

755,600

1,096,800

1,418,500

1,377,100

1,718,300

1.340,500

1,243,000

755,600
994,400

1,218,600

1,174.800

1,474,600

1,218,600

1,871,800

1,352,700

1.394,100

1,501,400

889,600
1,750,000

1,031,000

946,700

850,200
1,055,000

1,681,700

1,598,900

1,206,500

889,600
658,100

1,062,700

548,400
1.559,900

Distribution of
seasonal run-off

by months as
shown bv

U.S.G.S. records.

January,
February,
March,
April,

May,
.June,

July,

.August,

September,
October,

Novcmlier,
December,

26.0%.
15.1%
12.2%
12.3%
10.2%
2.1%
0.8%
0.4%
0.5%
0.3%
8.7%
11.4%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.c

6746,300

850,200
1,055,000

SUMMARY OF ESTIMATED RUN-OFF.
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TABLE 122. EEL RIVER.
SEASONAL RUN-OFF DATA. Drainage area 3,547 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875

1875-1876
1876-1877
1877-1878

1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885

1885-1886
1886-1887
1887-1888
1888-1889

1889-1890
1890-1891

1891-1892
1892-1893
1893-1894.

1894-1895

1895-1896
1896-1897.

1897-1898.

1898-1899.

1899-1900

1900-1901.

1901-1902.

1902-1903

1903-1904.

1904-1905.

1905-1906.

1906-1907.

1907-1908.

1908-1909.

1909-1910.

1910-1911.

1911-1912.
1912-1913.
1913-1914.
1914-1915.

1915-1916.

1916-1917.
1917-1918.

1918-1919.

1919-1920.
1920-1921.
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TABLE 123. BEAR CREEK.
SEASONAL RUN-OFF DATA. Drainage area 82 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-1873

.

1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.
1880-1881.

1881-1882.
1882-1883

.

1883-1884.
1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891.
1891-1892.

1892-1893

.

189.3-1894.

1894-1895.
1895-1896.

1896-1897.

1897-1898.
1898-1899.
1899-1900.

1900-1901

.

1901-1902.

1902-1903.
1903-1904.

1904-1905,
1905-1906.

1906-1907.

1907-1908.
1908-1909.
1909-1910.

1910-1911.
1911-1912
1912-1913.

1913-1914.
1914-1915.

1915-1916
1916-1917,

1917-1918.

1918-1919,
1919-1920,

1920-1921

Index of

seasonal

wetness.

Division D.

104
62
100
69

166
92
132

105

131

113

101

90
92
69

142

99

85
74
157

82
81

104

110

100
99

101

72
75

118

97
120
114

147

92
91

110
79
117

94
79

89
84
109
122

103

75

68
101

55
129

Depth of

run-off in

inches.

.54 4

31

52
34.8
90.3
47.5
70 3

54.9
69.9
59.6
52.5
46.5
47.4
35
76.0
51 5

43.9
37.8
85.0
42
41 6

54 1

57.7
52
51 5

52.5
36.5
38.1
62.5
50.2
63.4
60
79.0
47.4
47.0
57 7

40 5

61.7
48 8
40 5

46
43.0
57
64 8

54
38 1

34 6

52 5

27 5

68 8

Run-off
index.

104
59
100
67

173

91

135

105

134

114

100
89
91

67
146

99
84
72

163

80
80
104
110

100
99
100

70
73

120

96
121

115
151

91

90
110

78

118
93

78

88
82
109

124

103

73

66
100
53
132

Estimated
seasonal run-off

in acre-feet.

236,500
134.700

226,000

151.300

392,500

206,500
305,600
238,600
303,800
259.100

228.200
202.100
206.000

152.100

330,300
223,900

190,800
164,300

369,500
182,600

180,800

235,200

250,800
226,000
223,900

228,200

158,700

165,600
271,700

218,200

275,600
260,800
343,400

206,000

204,300
250,800

176,000
268,200

212,100
176,000

199,900

186,900
247,800
281.700

234,700

165,600
150.400

228,200

119,500

299.100

Distribution of

seasonal run-off

by month.s.6

January,
Kebruary,

March,
.\pril,

May,
June,

July,

August,
September,
October,
November,
December,

35.8%
10.9%
9.1%
7.5%
6.8%
2.1%
0.9%
0.4%
0.6%
0.8%
14.1%
11.0%

SUMMARY OF ESTIMATED RUN-OFF.
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TABLE 124. MATTOLE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 264 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.
1875-1870.

1876-1877.
1877-1878.
1878-1879.

1879-1880.
1880-1881.
1881-1882.
1882-1883.

1883-1884.
1884-1885.
1885-1880.

1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891.
1891-1892.

1892-1893.
1893-1894,
1894-1895.

1895-1896.
1890-1897.

1897-1898,

1898-1899.

1899-1900,

1900-1901,

1901-1902.

1902-1903,

1903-1904,

1904-1905,

1905-1906,

1906-1907,

1907-1908,

1908-1909,

1909-1910
1910-1911,

1911-1912
1912-1913
1913-1914
1914-1915,

1915-1916
1916-1917
1917-1918

1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division D.
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TABLE 125. NOYO RIVER GROUP.
SEASONAL RUN-OFF DATA. Drainage area 780 square mUes.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890.

1890-1891,
1891-1892.
1892-1893

.

1893-1891.
1894-1895.

1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901

.

1901-1902.
1902-1003.

1903-1904

.

1904-1905.
1905-1906.

1906-1907.
1907-1908.

1908-1909.
1909-1910.

1910-1911.
1911-1912.
1912-1913.

1913-1914.
1914-1915
1915-1916.
1916-1917.

1917-1918
1918-1919.

1919-1920
1920-1921.

Index of

seasonal

wetness.

Divbion D.

104

62
100
69
166
92
132

105

131

113

101

90
92
69

142

99
85
74

157

82
81

104
110

100
99

101

72
75

118

97
120

114

147

92
91

110

79

117

94
79

89
84
109

122

103

75

68
101

55
129

Depth of

run-off in

inches.

32.8
13.0
30.7
16.4
68.8
26.7
48.0
33 2

47.5
37.6
31 2

25.8
26.7
16.4
54.0
30.3
23.5
18.4
63

22
21.6
32 8
35 8

.30 7

30 3

31 2

17 5

18.8
40 2

29.3
41.3
38.1
57
26.7
26 2

35.8
20.8
39 6

27.7
20.8
25 4

23.0
35.3
42.4
32.3
18.8
16.0
31.2
10 3

46 5

Run-off
index.
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TABLE 126. NAVARRO RIVER.
SEASONAL RUN-OFF DATA. Drainage area 273 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873.

1873-1874.

1874-1875.

1875-1876.

1876-1877.

1877-1878.

1878-1879.

1879-1880.

1880-1881.

1881-1882.

1882-1883

.

1883-1884,

1884-1885,

1885-1886,

1886-1887,

1887-1888,

1888-1889,

1889-1890.

1890-1891.

1891-1892
1892-1893

,

1893-1894
1894-1895
1895-1896,

1896-1897
1897-1898
1898-1899,

1899-1900
1900-1901
1901-1902
1902-1903
1903-1904
1904-1905

1905-1906
1906-1907
1907-1908

1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
1913-1914

1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Di\Tsion D.

104
62

100

69
166
92
132
105
131

113
101

90
92
69
142

99
85
74
157

82
81

104
110
100
99
101
72
75

118
97
120
114
147
92
91

110
79

117
94
79
89
84
109

122

103

75

Depth of

run-off in

inches.

28.2
10.8
26 2

13.5
59.5
22.8
41.8
28.6
41.3
32.4
26.7
22.0
22.8
13.5
46.8
25 9

19.9
15.4
54 7

18 5

18.1
28.2
30.9
26.2
25.9
26.7
14.5
15.8
34.8
25.0
35.8
32.8
49.4
22.8
22 4
30 9

17 5

34.3
23.9
17.5
21.6
19.5
30.5
36 8

27.7
15.8
13 1

26.7
8.2
40 3

Run-off
index.

105
40
97
50

221

85
155
106
154
121

99
82
85
50
174
96
74

57
203
69

67
105
115

97

54
59
129

93
133

122

184
85
83
115

65
128
89
65
80
73

113

137
103

59
49
99
31

150

Estimated
seasonal run-off

in acre-feet.

410,600

157,200
381,500

196,600
866,300
332,000
608,600
416,400

601,300
471,700

388,800
320,300
332,000

196,600
681,400

377,100

289,700
224,200

796,400

269,400
263,500
410,600

449,900
381,500
377,100

388,800
211,100

230,000
506,700
364,000

521,200
477,600
719,300
332,000

326,100
449,900
2.54,800

499,400
348,000

254,800
314,500

283,900
444,100
535,800
403,300

230,000
190,700

388,800
119,400

586,800

Distribution o

seasonal run -off

by months.6

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

29.2%
19.8%
14.8%
12.0%
6.0%
1.3%
0.4%
0.2%
0.3%
0.3%
7.3%
8.4%

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

Acre-feet per

square mile.
Season.

Mean seasonal
Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July . . .

Minimum during July. .

.

Mean during .\ugu3t

Maximum during August
Minimum during August

.

391,600
866,300
119,400

1,570

3,470

480

780
1,730

240

26.90
59.50
8.20

11

0.24
0.03

0.05
0.12
0.02

1,435

3,173

437

6

i:i

1875-1876
1919-1920

1875-1876
1919-1920

1875-1876
1919-1920

Probable run-off curve, Plate XLI. Mass curve of run-off, Plate CXXVIII.
Storage development curve, Plate CLXXIII. Probable frequency of flood discharge, Plate LXXXI.
(a) Description of drainage basin: Tributary area above mouth.
(6) Estimated from record for Eel River.



272 WATER RESOURCES OP CALIFORNIA.

TABLE 127. GUALALA RIVER GROUP.
SEASONAL RUN-OFF DATA. Drainage area 623 square miles.

a

Season. (Begins October 1.)

1871-1872,
1872-187.1

1873-1874.
1874-1875.

1875-187«.
1876-1877.

1877-1878.
1878-1879.

1879-1880.
1880-1881.

1881-1882.
1882-1883.

1883-1884.
1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891.
1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901.
1901-1902.

1902-1903.
1903-1904.

1904-1905.
1905-1906.

1906-1907.
1907-1908.
1908-1909.

1909-1910
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917,

1917-1918.
1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division D.

104

62
100
69
166
92
132
105
131

113

101

90
92
69
142
99
85
74
157
82
81

104
110

100
99
101

72

75
118
97
120
114

147

92
91

110

79

117

94
79
89

84
109

122

103

75
68

101

55
129

Depth of

run-off in

inches.

26 7

10 6

25 1

13 1

55 4

21.9
39.2
27.2
38.7
30 7

25 5

21 1

21 9

13,1

43,8
24,8
19,1

14.9
50 9

18

17.7
26.7
29.4
25.1
24.8
25 5

14 2

15.3
32,8
23,9
33 6

31 1

46,1
21 9

21 5

29,4
16,9
32,3
22 8

16,9
20,8
18,8
29

34 6

26,3
15 3

12 8

25 5

8,2
37,8
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TABLE 128. RUSSIAN RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,508 square miles.

Season. (Begins October 1.)

1871-1872
1872-1873

1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879

1879-1880
1880-1881
1881-1882
1882-1883

1883-1884
1884-1885

1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891,
1891-1892,
1892-1893,

1893-1894,
1894-1895.
1895-1896.

1896-1897.
1897-1898.
1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903

.

1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.
1912-1913.

1913-1914.
1911-1915.
1915-1916.
1916-1917.

1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division E.

125

79

103

73

110
59
164
116

118
104
78

78
75

55
119
63

69
75

150
66
95
120
115

145

114
105

67
87
100
100

122

101

151

116
119

126

78
145

72
87

141

132

102
78
59
89
51

128

Depth of

run-off in

inches.

26.6
9.8
18.3
7.8

21.0
3.0

41.9
23.3
24.1
18.8
9 6

9.6
8.3
2.0

24.4
4.6
6.2
8.3

36.4
5.4
15.5
24.9
23.0
34.5
22.5
19.1

5,5
12.8
17.1

17.1
25.5
17.8
37.0
23.3
24.4
27.1
9.6

34.5
13.0
13.0
8.5
11.2
33.0
29.4
18.0
9.6
;!

13 1

0.8
28

Run-off
index.

151

56
104
44
119

17

238
132
137

107

54
54
47
11

138
26
35
47
207
31

88
141

131

196
128
108

31

73

97
97

145
101

210
132

138
154
54
196
74

74
48
64
187
167

102
54
17

74
5

159

Estimated
seasonal run-off

in acre-feet.

2,137,900

787,600
1,470,800

626,900

1,687,800

241,100
3.367,600

1,872,700

1,937,000

1,511,000

771,600

771,600
667,100
160,700

1,961,100

369,700
498,300

667,100
2,925,600

434.000

1,245,800

2,001,300

1,848,600

2,772,900

1,808,400

1,535,100

442,000

1,028,800

1,374,400

1,374,400

2,049,500
1 430,600

2,973,800
1.872.700

1.961,100

2,178,100

771,600
2,772,900

1,044,800

(H,044,800
rf886,300

d903,800
2,C52,300

2,363,000

1,446,700

771,600
241,100

1,052,900

64,300
2,250,400

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.d

January,
February,
March,
April,

May,
,Iune,

July,

August,
September,
October,

November,
December,

27.5%
22.0%
18.5%
10.1%
9.8%
3.0%
0.4%
0.1%
0.6%
0.1%
4.0%
3.9%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.c

6501,200
365,900
533,300

SUMMARY OF ESTIMATED RUN-OFF.

Acrc-fcet.
Depth in

inches.

Acre-feet per

square mile.
Season.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during .July

Maximum during July. .

Minimum during July. .

.

Mean during August
Maximum during August
Minimum during August

.

1,416,600

3,367,600

64,300

5,670

13,500

260

1,420

3.400

60

17.60
41.90

80

0.07
0.17
Trace

0.02
0.04

Trace

940
2,235

43

4

9

Trace

Trace

1877-1878
1919-1920

1877-1878
1919-1920

1877-1878
1919-1920

Probable run-off curve, Plate XLI. Mass curve of run-off, Plate CXXIX.
Storage development curve, Plate CLXXIII. Probable frequency of flood discharge, Plate LXXXI.
(a) Description of drainage basin: Area tributary to stream above the mouth.
(b) Partial record, February 1 to September 30.

(c) Point of moasurement: Gage at highway bridge, J-2 mile northeast of Geyserville, drainage area 662 square miles

Id) Measured run-off adjusted for diversions from South Fork of the Eel River.

18—20273
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TABLE 129. LAGUNITAS CREEK.
SEASONAL RUN-OFF DATA. Drainage area 84 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-1873

.

1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.

1882-1883.
1883-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.

1888-1889.

1889-1890.
1890-1891.

1891-1892.
1892-1893.
1893-1894.

1894-1895
1895-1896
1896-1897.

1897-1898.
1898-1899,
1899-1900,

1900-1901

1901-1902
1902-1903
190.3-1904

1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
1913-1914

19H-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division U.
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TABLE 130. SALMON CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 230 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.

1873-1874.
1874-1875.

1875-1876.
1876-1877.
1877-1878.
1878-1879.
1879-1880.

1880-1881.
1881-1882.
1882-1883.

1883-1884.
1884-1885.
1885-1886.

1886-1887.
1887-1888.
1888-1889.

1889-1890.
1890-1891.
1891-1892.

1892-1893

.

1893-1894.
1894-1895.

1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.

1902-1903

.

1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.

1908-1909
1909-1910.
1910-1911.

1911-1912.

1S12-1913.
1913-1914.
1914-1915

1915-1916.
1916-1917.

1917-1918
1918-1919.
1919-1920.

1920-1921

Index of

seasonal

wetness.

Division D.

104

62

100
69

166
92
132

105

131

113

101

90
92
69
142

99
85
74
157
82
81

104
110

100
99
101

72
75
118
97
120
114

147
92
91

110
79

117

94
79

89
84
109

122

103

75
68

101

55
129

Depth of

run-off in

inches.

9.8
2.9
9.0
3.8
23.2
7.5
15.3

10.0
15.2
11.5
9.2
7.2

7.5
3.8
17.5

8.8
6.4
4.5
21.0
5.8
5.6
9.7
10.9
9.0
8.8
9.2
4.2
4.7
12.5
8.5
12.9
11.6
18.7
7.5
7.4
10.9
5.5
12.2
7.9
5.4
7.0
6.1

10.6
13.3
9.6
4.7
3.8
9.2
2.0

14 8

Run-off
index.

106
31

97
41

250
81

165
108

164
124

99
78
81

41

189
95

226
62
60
105
117
97
95
99
46
51
135
92
139
125

201
81
80
117

59
131

85
58
75
66
114

143

103
51
41

99
22
159

Estimated
seasonal run-off

in acre-feet.

120,200

35.600
110,400
46,600
284,600
92,000
187,700

122,700

186,400

141,100

112,900

88,300

92,000

46,600
214,700

107,900

78,500

55,200
257,600
71,100

68,700
119,000

133,700
110,400

107,900

112.900
51,500

57,600
153,300

104,300
158,200

142,300

229,400

92,000
90,800
133,700

67,500
149,600

96,900

66,200

85,900
74,800

130,000
163,100

117,700

57,600

46,600
112,800

24,500

181.500

Distribution of

seasonal run-off

by months.6

January,
February,
March,
.\pril.

May,
June,

July,

August,
September,
October,
November,
December,

27.5%
22.0%
18.5%
10.1%
9.8%
3.0%
0.4%
0.1%
0.6%
0.1%
4.0%
3 9%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

Minimum during July. .

.

Mean during August. ...

.Maximum during .\ugust
Minim\mi during August

.\cre-feet.

113,900
284,600
24,500

460
1,140

100

110

280
20

Depth in

inches.

9.28
23.20
2 00

0.04
0.09
0.01

Trace
0.01

02

.4cre-feet per

square mile.

495
1,237

107

2

5
Trace

Trace
1

Trace

Season.

1875-1876
1919-1920

1875-I87t)

1919-1920

1875-1876
1919-1920

Probable run-off curve, Plate XLII. Mass curve of run-off, Plate CXXIX.
Storage development curve, Plate CLXXIV. Probable frequency of flood discharge, Plate LXXXII.
(a) Description of drainage basin: Tributary area alwve points indicated: SALMON CREEK and SAN AN-

TONIO CREEK, at tidewater, 156 square miles; WALKER CREEK, one mile above mouth, 74 square miles.

(6) Estimated from records of streams in vicinity
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TABLE 131. BOLINAS CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 158 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873 .

1873-1874.
1874-1875,
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1«80-1881

.

1881-1882.

1882-1883.
1883-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.

1890-1891

.

1891-1892.
1892-1893

.

1893-1894.
1894-1895

.

1895-1896.
1896-1897.

1897-1898.
1898-1899.

1899-1900.
1900-1901.

1901-1902.
1902-1903.
1903-1904.

190J-1905.
1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1812-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division D.

104

62
100
69
166
92
132
105
131

113
101

90
92
69
142
99
85
74

157
82
81
104
110
100
99
101

72
75
118
97
120
114
147
92
91

110
79

117
S4
79
89
84
109
122
103
75

68
101
55
129

Depth of
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TABLE 132. SAN DIEGO RIVER.
SEASONAL RUN-OFF DATA. Drainage area 207 square miles.a

Season. (Begins October 1.)
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TABLE 133. SANTA YSABEL CREEK.
SEASONAL RUN-OFF DATA. Drainage area 126 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-18 <3.

1873-1874.
1874-1875

.

1875-1876.
1876-1877.

1877-1878.
1878-1879.
1879-1880.

1880-1881

.

1881-1882.

1882-1883

.

1883-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891.

1891-1892.
1892-1893.

1893-1894.
1894-1895.
1895-1896.

1896-1897

.

1897-1898

.

1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903.

1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908
1908-1909

.

1909-1910.
1910-1911.

1911-1912.

1912-1913
191.3-1914

1914-1915.

1915-1S16
1916-1917,

1917-1918
1918-1919,

1919-1920
1920-1921

Index of

seasonal

wetness.

Division Y.

72
65

170
58
102
46
129
56
112
81
82
83

225
78
150
VO
110
129
153
130
111

98
67
130
60
117
64
54
72
96
79
110
51

14:i

147
115
84
111

98
08
92
66
103

148
151

97
86
77

105

Depth of

run-off in

inches.

1.2
0.8
16.0
0.6
3.5
0.2
7.6
0.5
5.0
1.6
1.7

1.8
29.9
1.5

11.5
1.0
4.7
7.6
12.3
7.8
4.8
3.2
0.9
7.8
0.6
5.7
0.7
0.4
1.2
3.0
1.5

4.7
0.3
10.2
9.4
5.3
1.7
7.0
5.1
3.2
2.4
1.0
3.4
8.9
25.6
4.2
2.1

I.O
3.3
0.7

Run-off
index.

24
16

325
12

71

4
154
10

102
33
35
37

607
31

234
20
95
154
250
159

98
65
18

159
12

116
14

8
24
61
31

95
6

207
191

108
35
142

104

65
49
20
69
181

520
85
43
20
67
14

Estimated
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TABLE 134. SAN LUIS REY RIVER.
SEASONAL RUN-OFF DATA. Drainage area 325 square miles.a

Season. (Begins October 1.)

1871-1S72
1872-1873

1873-1874
1874-1875,

1875-1876
1876-1877
1877-1878,

1878-1879.

1879-1880.

1880-1881.

1881-1882.

1882-1883.

1883-1884.

1884-1885.

1885-1886.
1886-1887.

1887-1888.

1888-1889.

1889-1890.

1890-1891

.

1891-1892.

1892-1893.

1893-1894.

1894-1895.

1.895-1896.

1896-1897.

1897-1898.

1898-1899.

1899-1900.

1900-1901.
1901-1902.

1902-1903.

190.3-1904.

1904-1905
1905-1906.

1906-1907.
1907-1908,

1908-1909.

1909-1910.

1910-1911.

1911-1912.
1912-1913.

1913-1914.

1911-1915.

1915-1910.

1916-1917.

1917-1918.
1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division Y.

65
170

58
102

46
129

56
112
81

82

83

225

78

150

70
110
129
153

130
111

98
67

130

60
117

64

54
72

96
79

110
51

143

147
115

84

111

98

98
92
66
103

148
151

97
86
77

105
69

Depth of

run-off in

inches.

1.0

0.8
11.2

6

2.5

0.2
5.3

5

3.4
14
1.4

1.5

22.0
1.3

8.2
1.0

3.2
5.3
8,5
5.4
3,2
2,3
0,8
5 4

6

4,0
7

5

10
2,1

1,3

3,2
0,4
2,7
6,4
5

17
31
2,9
2,3

12
0,6
2 2

6,0
1/8
2 9

2,4
0,8
2,4

6

Run-off
inde.\.

29

23

327
18

73

6

155

15

99
41

41

44
642
38

239
29
93

155

218
158

93

67
23

158
18

117

20
15

29

61

38

93

12

79

187

146

50
91

85

67

35
18

64
175

520
85

70
23

70

18

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cviltural area.)

17,300

13.900

194,100

10,400
43.300

3,500

91,900
8,700

58.900

24,300
24,300

26,000
381,300
22,500

142,100
15,600

55,500
91,900
147,300
93,600

55,500

39,900

13,900

93,600

10,400

69,300

12,000

9.000
17,300

36,400

22,500

55,500

38,600
946,400

9110,600

986,200

g29,300

ff53,700
f;50,200

039,900

920,700

fflO,800

938,000

9104,200
3308,800

951,000
942,800

914,000

941,300
010.600

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. rccords.g

.January,

February,
March,
.\pril.

May,
June,

July,

August,
September,
October,

November,
December,

33.9%
16.6%
24.3%
9.7%
6.9%
2.4%
1.0%
0.8%
0.2%
0.7%
0.9%
2.6%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S;

gaging station.

6, diJOQ
642,000

6107,700
683,000
624,900

648,600

6, 646,100

^./31,000

c 12,000

65,940
629,900

694,400
cl82,100
c29,500

c24,400

c7,300

c23,400

f5,100

SUMMARY OF ESTIMATED RUN-OFF.

^fean seasonal
.Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. .

.

Mmimura djring .July. . .

Mean during August
Maximum d.iring August.
Minimum durint: August,

Acre-feet.

59,400
381,300

3,500

600
3,800

35

500
3,100

32

Depth in

inches.

3.42
22.00
0.20

03
22

Trace

0.03
0.18
Trace

.\cre-feet per

square mile.

12

Trace

10

Trace

Season.

1883-1884
1876-1877

1883-1884
1876-1877

1883-1884
1876-1877

Probable run-off curve, J'late XLIIJ. Mass curve of run-off, Plate CXXXI.
Storage development curve, Plate CLXXV. Probable frequency of flood discharge, Plate LXXXIII.
(a) Description of drainage basin: Tributary area above gage, in N. W. ,'4 of Sec. 31, T. 9 S., R. 1 W., 4 miles

southeast of Pala.

(6) I'oint of measurtraent: (lage near Pala, drainage area 325 square miles.

(c) Point of measurement: Uage near Mesa Grande, one mile below mouth of Carrizo Creek, drainage area 211 square
miles.

(rf) Partial record, October 8 toSeptembcr 30.

(e) Partial record, October 1 to .June 30.

(/) Partial record, January 1 to June 30.

(9) Measured run-off adjusted for diversions above point of measurement by I-.'.scoiidido .Mutual Water Co. as follows:

1903-1904, 3,435 acre fert; 1905-1906, 1,922 acre-feet; 1906-1907, 2,247 acre-feet; 1907-1008, 3,408 acre-feet; 1908-1909,

4,173 acre-feet; 1909-1910, 2,999 acre-feet; 1910-1911, 3,968 .icre-fect; 1912-1913, 2,960 acre-feet; 1913-1914, 5,932
acre-feet; 1014-1915, 7 277 acre-feet; also for irrigation on the following areas: 1903-1904 through 1909-1910, 1,100
acres; 1910-1911, 1,390 acres; 1912-1913, 1,917 acres; 1913-1914, 2,260 acres; 1914-1915, 2,550 acres.
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TABLE 135. SANTA MARGARITA RIVER.
SEASONAL RUN-OFF DATA, Drainage area 690 square miles.

u

Season. (Begins October 1.)

1871-1872
1872-187.-!

1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881.
1881-1882.

1882-1883.

1883-1884.
1884-1885.

1885-1886.

1886-1887.

1887-1888.

1888-1889.
1889-1890.

1890-1891

.

1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901.

1901-1902.
1902-1903.

1903-1904.
1904-1905

.

1905-1906.
1906-1907.

1907-1908.

1908-1909.
1909-1910.

1910-1911.
1911-1912,
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.

1918-1919.
1919-1920.
1920-1921

.

Index of

seasonal

wetness.

Division Y.

72
05
170
58
102
46
129
56
112
81
82
83

225
78

150
70

110
129
153

130

111

98
67

130
(iO

117

64
54
72

96
79

110

51

143

147
115

84
111

98
98
92
66
103

148

151

97
86
77

105
69

Depth of

run-off in

inches.

0.2
0.2
2.9

1

0.7
T

1 4

T
10
0.4
0.4
0.4
4.6
0.3
2.1
0.2
0.9
1.4
2.2
1.4
1.0
0.7

2

1.4
0.1

11
2

T
0.2
0.7

3

0.9
T

1.8

19
10

4

1.0
0.7
0.7
0.6
0.2
0.8
2

2.1

0.7
0.5
0.3
0.8

2

Run-oflf

index.

23
23

334
12

81

115
46
46
46

531
34

242
23

104
161

254
162

115

81

23
162
12

127
23
2

23

80
34
104

2

208
219
115
46
115

81

81

69
23

92
231

242
81

58
34
92
23

Estimated
seasonal nin-off

in acre-feet.

(.\bove main asri

cultural area.)

7,400

7,400

106,700
3.700

25,700
700

51,500
700

36,800

14,700

14,700
14,700

169,200

11,000

77,200

7,400

33,100

51,500
80,900
51,500
36,800
25,700

7,400

51,500
3.700

40.500

7,400
700

7,400

25,700

11,000

33,100
700

66,200
69,900

36,800

14,700

36,800
25.700

25,700

22,100
7,400

29,400

73.600

77,200

25,700
18,400

11,000

29,400
7.400

Distribution of

seasonal run-off

by months.?/

January,
Feltruary,

March,
April,

May,
.Tune,

July.

August,
September,
October,

November,
December,

33.9%
16 6%
24.3%
9.7%
6.9%
2.4%
1.0%
0.8%
0.2%
0.7%
9%

2.6%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal
Minimum seasonal

Mean durinc July
Maximum during July. .

.

Mininnim during July. . .

.

Mean during August
Maximum diiring .August
Minimum durini; Aumist.

-Acre-feet.

31.900

169,200
700

320
1,690

10

260
1,350

10

Depth in

inches.

0.87
4.60
0.02

0.01
0.05
0.00

0.01
0.04
00

.Acre-feet per

square mile.

46
245

1

Trace

Trace
2

Season.

1883-1884

1876-1877

188.3-1884

1876-1877

1883-1884
1876-1877

Probable run-off curve, Plate XLIII. Mass curve of run-off, Plate CXXXII

.

Storage development curve, Plate CLX.W. Probable frequency of flood discharge, Plate LXXXIII.
(o) Description of drainage basin: Tributary area above a point one mile Wow mouth of Deluz Creek.
(i) From record for San Luis Rey River.
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TABLE 136. SAN JACINTO RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 330 square miles.

281

Season. (Begins October 1.)

1871-1872
1872-187o
1873-1874

1874-1875
1875-1870
1876-1877
1877-1878
1878-187i»

1879-1880
1880-1881
1881-1882
1882-1883

1883-1884
1884-1885.

1885-188G.
1886-1887.
1887-1888.
1888-1889.

188C-1890.
1890-1891.
1891-1892.

1892-1893.

18S3-1891.
1891-1895.

1885-1896.
1896-1897.
1897-1898.

1898-1809.

189E-1900.
1900-1901

.

1901-1902.
1902-1903

.

1903-1904.

1904-1905.
1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.
1912-1913.

1913-1914.
1914-1815.
1915-1916
1916-1917.
1917-1918.

1918-1919.
1919-]<)20.

1920-ft21.

Index of

seasonal

wetness.

Division X.

56
94
148
84
123

59
137
52
117

73

63

54
e229

68
120
74
127
128
164

117

78

117
58
138

58
116
50
47
58
102
OS

116

01

140
135

138
88
117

97
105

81

61

141

136

146

91

86
73

111

93

Depth of

run-off in

inches.

Run-off
index.

4.9
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TABLE 137. SANTA ANA RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 460 square miles.

a

S(>ason. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881.

1881-1882.

1882-1883.
1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.

1890-1891.

1891-1892.
1892-1893.
1893-1894.
1894-1895.

1895-1896.

18S6-1897.

18B7-1898.
1898-1899.
1899-1900.
1900-1901.

1901-1C02.
1902-1903.

1903-1904.
1904-1905.

1905-1906.

lGOe-1907

.

1907-1908.
1908-1009.
1909-1910.

1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-191.5.

1915-1910

1916-1917.

1917-1918.
1918-1919.
1919-1920.

1920-1921

.

Index of

seasonal

wetness.

Division X.

56
S4
148

84

123

59
137
52
117
73

63

54
229
68

120
74

127
128
164

117

78
117
58
138
58
116
56
47
58
102
69

116
61

140

135

138

88
117

97

105
81

61

141

136

146
91

86
73

111

93

Depth of

run-off in

inches.

3.8
8.9
18.4
7.5

13 8
4.2
16.2
3.3
12.6

5.8
4.6
3.6

20.4
5.3
13.1

6.0
14.5
14.6
21.6
12.6
6.6

12.6
4.0
16.6
4.0
10.8
4.3
2.7
3.6
9.1
4.1
11.5
4.5

8.1

14.7
20
9.8
11.2

10.1

13.6
7.8
4 9

15.6
15.5
23.9
9.7

11.2

5 8

11.7
8 9

Run-off
inacx.

178
72
133

41

157
32
122

56
44
35

284
51

127
58
140
141

209
122
64
122

39
161

39
104

42
26
35
88
43
111

44
78

142

193

95

108

98
1.32

75

47
15!

150

231
94
108
56
113

86

Estimated
SKisonal run-off

in acre-feet.

(.\bove main agri-

cultural area.)s

93,100
218,100
450,900
183,800
338,200

102,900

397,000
80,900

308.800

142,100

112,700

88,200
720,500

129,900
321,000

147,000
355,300

357,800
529,300
308,800
161,700

' 308,800

98,000
406,800
98,000

264,700
105,400

06,200

88,200
223,000
107,800

281,800
110,300

198,500
360,200

490,100
240,200
274,500

247,500
3.33,300

191,200

120.100

382,300

379,900
585,700
237,700
274,500

142,100
286,700
218.100

Distribution of

seasonal run-off

by months as

shown b>

L'.S.G.S. records.c

Januar\',

February,
March,
April,

May,
June.

July,

-August.

September,
October.

November,
December,

17.2TC
18.5%
29.8%
13.4%
7.3%
3.4%
1.7%
1.1%
0.8%
11%
1.3%
4.4%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging stations.«,6

<'13.200

d63,O0O
d32.600
(•4,200

n6,500
/. !48,900
A25,300

d, i66,500

n. it45.700

d, t.jlOl.500

9,il88,000

g. ;233,70(l

<;,i 117,700

v. ;i47,700
rf.i.; 1 27,200

9,;158,G00

9,/. ff.99,900

n, j. n'iO.500

q. i. f)166,000
5,0194,100

r297.700

rf,i, 0117.200

p. 148, 700

ff57,100

9. m93,500
a. (770.900

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum .sca.so!ial

.Minimum seasonal

.Mean during .Inly

.Maximum during July . .

Minimum during July. . .

Mean during .August

Maximum during .August

.

Minimum (hiring .AuKUst

Acre-feet.

253,400
7L'()..')n()

4.300
12.200

1,100

2,800

7,900
700

Depth in

inches.

10.34
20.40
2 70

0.18
50
04

11

32
0.03

.Acre-feet per

squai^e mile.

.Wl
1.568

144

Season.

1883-1884
1898-1899

1883-1884

1898-1899

188.3-1884

1898-1899

.Mass curve of r,in-off, Plate CXXXII.
Probable freiiucncy of flood discharge, Plate LXXXIV.

Probable run-off (•\irv( , Folate XLIV.
Storage development curve, Plate CLXXVl.
Partial run-off curvra. Plate XLIV-.A.
((il Description of drainage basin: .Area tributary to SANT.A .AN.A RIVER at iH)int 3' 2 miles alxive Mentone. 199

.s(iuare miles, and area tributary to following st-eam<, "at base of fonthills, above elevation 2,000 feet: MILL TREEK. 4.3

S(|uare miles; SA.\D, CITY and PLIN(!K (KEEKS, 44 square miles; W.ATKRM \N C \NVON. 5 square miles; DEVIL
CANYON' CREEK, 6 s(|uare mile- C.UON CANYON, including LONE PINi: CANYON. f.O square mdes: LYTLE
CREEK, 47 siiuarc miles: SAN ANTONIO ("KEEK, 27 square mi!ei>; ("ICVMONOA CANYON, 20 square mihs:
.STRAWiJERRV CREEK, 9 s(|uare miles.

(fcl Points nfmea.sureincnt: S.uita .Ana Hivcr and canals ni-ar .Mentone, prior to October I, 1914, 189 square miles; since

October 1. 191 1, 199 s(iuare miles; .MdlCr(>ekat For.-st Home. 14 miles east of Redlands, 20.7 si'|uare miles; WatTman Can-
.von near San Hernardino, 5.6 s(iuare miles; Devil Creek near San Rernnrdino, 16.8 SiiuarpmiUi; LytleOeek near San Her-
nardino. 16.8 square miles; San Antonio Creek near Upland, 26.5 sfiuare miles, ana near Clarcniont, 1918 to 1921, 25.5
square (niles.

(c) Estimated from records for San (iabriel and Mojave Rivers, id) Santa .Ana Rivers and (anals. (c) Partial

record on Santn .Ana River and canals. C/) Santa .Ana River. ((/) Santa Ana River and (anals and San .Antonio Creek.

CO San Antonir) Creek and partial record on Santa Ana River and canals. , i) Partiid record oh San Antonio Creek.
(.0 Partial record on Mill and Lytic Creeks. (!) Partial re(ord on Mill Creek. (I) .Mill Creek and imrtial record on
Lytic Creek, (m) Partial record on Waterman and ])ev\l Canyons. («) Waterman Canyon. (0) Mill and Lytic Creeks,

(p) Lytic Creek and Waterman Canyon, (q) W.'itcrnian and Devil Canyons, (r) I,ytle Creek and partial re(wrd on
Santn .Ana River and canals, San Antonio Creek and Mill t>eek. (a) Measured nm-off for Santa Ana River adjusted
for storage regulation in f^ear Valley reservoir, 40,000 acre-feet (apacity.
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TABLE 138. SAN GABRIEL RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 280 square miles.

a

Season. (Begins October 1.)
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TABLE 139. LOS ANGELES RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 167 square miles.a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881.
1881-1882.
188'>-1883.

188.3-1884.

188i-1885.
1885-1886.
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891.
1891-1892.

1892-1893

.

1893-1894,

1894-1895,

1895-1896,

1896-1897,
1897-1898,

1898-1899,

1899-1900,

1900-1901,

1901-1902,

1902-1903,

1903-1904,

1904-1905,

1905-1906
1906-1907
1907-1908
lOOS-1909,
1009-1910,

1910-1911,

1911-1912,

1912-1913.
1913-1914,

1914-1915,

1915-1916,

1916-1917.

1917-1918,

19I8-19I9.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division W.

69
72

134

79

117
44
140
75

134

80
6251

01

147

92

91

127

6229
88
77
154

52
116
53
102
49
40
58
111

63

110

56
123

125

139

78
128

87
113

75

74

156
110
129
94
83
61

99

101

Depth of

run-off in

inches.

2.3
2.5
14.8
3.5
10.4
0.3
16.4
3.0
14.8
4.5
2.2
3,6

34.5
1.4

18.3
5.5
5.3
12.8
34.5
5

3.2
20.5
0.7
10.2
0,8
7.3

5

0.0
1.2

9,0
1,5

9.0
1.0

12.0
12.4
16.2
3.4
13,3
4 7

9.6
3.0
2,8

22.8
9.1

13.5
3.9
4.1

1,1

4
3

Run-off

index.

29
31

185
44
130

4

205
38
185

56
28

45
432
18

229
69

66
160
432
03

40
256

9

128
10

91

6

15

113

19

113

13

150

155

202
43
166

59
120

38
35

285
114
169
49
51

14

50
38

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

20,400
22,200

131,000
31,100

92,500
2,700

145,000

26,600

131,000
39.900
19.500

32,000
307.000
12,400

162.000

48,900
47,100

114,000
307,000
44,500
28,500

182,000

6,200

90,800
7,100

64,900

4,400

10,700

80,100

13,300

80,100
8.90(1

107,000

110,000
14-4,000

30,300
118,000

41,800
85.400

26,700

24,900
202,000
80,900
120,000

34,700
36,300

9.600

35,800
26.900

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records-c

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,
November,
December,

12.3%
27.4%
31.3%,
8.9%
7.4%
2.9%,
0,8%
0.4%
0.5%
1.2%
1.7%
5-2%

Measured
seasonal

discharge

in acre-feet at

U.S.Cf.S.

gaging station.

d2,900
f 1,400

n.ooo
933 000
178,600

/i 1,500

128,600

j32,600

J8.400
j30,100
>20,900

SUMMARY OF EKTIM.ATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. . .

Minimum during July . . .

Mean (hiring ..Vugust

Maxim\im iluring .\uKust.

Minimum during .•\ugust.

Acre-feet.

71,000
307,000

600
2,500

300
1,200

Depth in

inches.

7.87
34.50
0.00

07
28

0.00

0.03
0.13
0.00

.^cre-feet per

square mile.

426
1,841

4

15

2

7

Season.

1883-1884.1889-1890
1898-1899

1883-1884,1889-1890
1898-1899

1883-1884.1889-1890
1898-1899

Probable run-off curve, Plate XLIV. Mass curve of run-off. Plate CXXXIII.
htoriige development curve, Plate CLXXVI. Probable frequeney of Hood discharge, Plate I/.XXXIV.
(h) Desiripticui of drainage ba.sin: Tributary area above designated jioints on the following streams: I'.\("01M.V

CRKKK, 600 feet above mouth of canvon (near San Fernando), drainage area 28 .square miles; Tl Jl'N(i.\ CUHI^K, 2

miles above mouth of canyon (near Sunland), drainage area 107 square miles; AHHOVO SKCO, 1.5 miles above mouth of

Millard ("anyon (near Pasadena), drainage area 16 square miles; LITTLF; TUJUNCi.\ C.\NY0N, at base of foothills,

drainage area 16 scjuare miles,

(/)) Index of 200 used to estimate run-off.

(c) Estimated from seven years' record on .-Vrroyo Seco and live years' record on Tujunga Creek.

((/) I'artial record on Arrovo Seeo. December 1 to 13 and April 1 to September 30.

(() Partial record on /\rroyo Seeo, October 1 to Deeembir 31, and May 25 to Septemljcr 24.

if) I'artial reeorri on Arroyo Seeo. Octolx-r 1 to January 18 and April 1 to Serteml)er 30.

(ff) ("omplete record on Arroyo Seco.

(A) Partial record on Arroyo Seeo, October 1 to November 30, and /Vpril 1 to September 30.

(t) Cimiplete record on .'Vrroyo Seco; partial record on Pacoima Creek, December 2 to July 31; and partial record on

Tujunga ('re<'k, October 28 to September 30.

(;) Complete record on Arroyo Seco, Pacoima and Tujunga Creeks.
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TABLE 140. MALIBU RIVER GROUP.
SEASONAL RUN-OFF DATA. Drainage area 379 square miles.

a

285

Season. (Begins October 1.)
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TABLE 141. SANTA CLARA RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. I>rainage area 911 square miles.a

Season. (Begins October 1.)
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TABLE 142. VENTURA RIVER.
SEASONAL RUN-OFF DATA. Drainage area 226 square miles.cj

Season. (Begins October 1.)

1871-1872,
1872-1873

.

1873-1874.

1874-1875

.

1875-1876.
1876-1877.
1877-1878.
1878-1879.
1879-1880.

1880-1881.
1881-1882.
1882-1883.
1883-1884.

188-t-1885.

1885-1886.

1886-1887
1887-1888.

1888-1889
1889-1890.

1890-1891.

1891-1892.

1892-1893.

1893-1894
1894-1895

1895-1896
1896-1897
1897-1898

1898-1899
1899-1900
1900-1901
1901-1902
1902-1903
1903-1904

1904-1905

1905-1906
1906-1907
1907-1908
1908-1909
1909-1910

1910-1911
1911-1912
1912-1913

1913-1914
1914-1915
1915-1916
1916-1917

1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.

Division U.

79
56
84
96
125
27
116

63
128

73

76
69

c214
58
141

83
118

118
166
99

70
139
41

99
65
107
38
51
58
86
83
114
61

148

124

160
97
158

102

154

79
78
163

128

136
111

117
75

80

Depth of

run-off in

inches.

2.5
1.1

2.9
4.1
7.7
0.0
6.4
1.4

8.2
2.1
2.3
1.8

22 3

"l2
10.2
2.8
6.7
6.7
14.8
4 4

1.8
9.9
0.6
4.4
1.6

5.2
0.5
0.8
1.2
3.1
2.8
6.2
1.3
11.4
7.5
13.7
4.2
13.3

4.7
12.4
2.4
3 2

14.3
8.2
9.3
5 8
6.6
2.2
2.6
3.4

Run-off
index.

46
20
53
75
140

117
26
149

38
42
33

406
22
186
51
122
122
270
80
33

180
11

80
29
95

9

15

22
57
51
113

24

208
137
250
77

242
86
226
44
58

261
149
170

106
120
40
47
62

Estimated
seasonal run-off

in acre-feet.

(.Above main asri-

cultural area.)

30,200
13,300

35,000

49,500
92,900

77,200

16,900

98,900
25,300
27,700

21.700

269,000

14,500

123,100

33,800

80,800

80,800

178,500

53,100

21,700
119,400

7,200

53,100
19,300

62,700

6,000

9,700

14,500

37,400
33,800

74,800

15,700

137,500

90,500
165,300

50,700

160,500

56,700
149,600

29,000
38,600
172,500

98.900
112,200

70.000

79,600

26,500

31,400
41.000

Distrilmtion of

seasonal run-off

by months.c

,Ianuary,

February,
March,
April,

May,
.June,

.luly,

August,
September,
October.

November,
December,

15.6%
17.1%
27.6%
13.6%
8.4%
4.7%
2.8%
1.8%
1.4%
1.8%
2.0%
3.2%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.
gaging station.d

20,600

28,000
62,700

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal.

Minimum seasonal.

Mean during July

Maximum during July.

Minimum during July.

Mean during August
Maximum during .\ugust

.

Minimiim during .August

.

Acre-feet.

66,200

269,000

1 ,900

7,500

1,200

4,800

Depth ii

inches.

5.48
22.30
0.00

0.10
0.62
0.00

0.10
0.40
0.00

Acre-feet per

siiuare mile.

293
1,189

Season.

1883-1884
1876-1877

1883-1884
1876-1877

1883-1884

1876-1877

miles.

Probable run-off curve, Plate XLV. Mass curve of run-off, Plate CXXXV.
Stor.-ige development curve, Plate CLXXVII. Probable frequency of flood discharge, Plate LXXXV.
(a) Description of drainage basin: Tributary area above mouth, at Ventura.

(fc) Partial record, October 1 to January 17.

(f) Index of 200 used in computing run-off.

id) Point of measurement: Gage at highway bridge h ™ile below mouth of Coyote Creek, drainage area 189 square

(e) Estimated from record for San Gabriel River.
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TABLE 143. JALAMA CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 242 square miles.

a

Season (Bck'uis October 1.)
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TABLE 144. SANTA YNEZ RIVER.
SEASONAL RUN-OFF DATA. Drainage area 797 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.
1880-1881.

1881-1882.
1882-1883

.

1883-1884.

1884-1885.
1885-1886.
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901

.

1901-1902.
1902-1903.

1903-1904.
1904-1905.

1905-1906.
1906-1907

.

1907-1908.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division U.

79

56
84
96
125

27
no
63

128

73

76

69
214
58
141

83

118

118

166
99

70

139
41

98

65
107

83

114
61

148

124

160

97

158

102

154

79

78

163

128

136

111

117

75

80
89

Depth of

run-off in

inches.

1.3

0.4
1.9

3.1

7.2
Trace

5,7
0.6
7.7

1.1

1.3

0.9
23.7
0.4
9.8
1.8

6.1

6.1

14,3

3.5
1.0

9,5

0,1
3.5
0.7
4.6

Trace
0.2
0.4
2.1

1.8

5.4
0.5
11.0
7.0
13.2
6.0
12.9
2,6
13,4
1,3

1.2

13 6

',)
. 9

6,4
3,4
8,0
1.2
1,5

2,4

Run-off
index.

27
8

39
64
149

118

12

159

23

27
19

491
8

203
37
126
126
296
72

21

197

2

72

14

95

4
8

43

37
112

10

228
145

273
124
267
54
277
27
25

281
205
133

70
166

25

31

50

Estimated
seasonal run-off

in acre-feet./

55,300
17,000

80,800

131,800

306,100
Trace

242,300

25,500

327,400
46,800
55,300
38,300

1,007,700

17,000

416,700

76,500
259,400
259,400
608,000

148,800
42,500

403,900
4,300

148,800

29,800
195,600
Trace
8,500

17,000

89,300

76,500

229,600
21,300

467,700
297,600
561 200
255,100
548,500

110,500

569,700
55,300
51,000

578,200
420,900
272,100
144,600

340,100
51,000
63.800
102,000

Distribution of

seasonal run-off

by months a.s

shown by
U.S.G.S. records.

January,
February,
March,
April,

May,
June,
July,

August,
September,
October,
November,
December,

20.7%
34.0%
27.1%
C.6%
4.0%
1.8%
1.1%
0.7%
0.6%
0.8%
0.9%
1.7%

Measured
seasonal

in acre-feet at

U.S.G.S.
gaging station.e

617,400
239,100
c4,600

ril01,600

533,500
50,400
47,400

545,800
395,300
257,700

137,300
320,400

SUMMARY OF ESTIMATED RUN-OFF.

Mean sea.sonal . . . .

.

Maximum seasonal

.

Minimum seasonal

.

Mean during July
Maximum during July.

Minimum during July

.

Mean during August
Maximum during August.
Minimum during August

.

Acre-feet.

205,500

1,007,700

2,300

11,100

1,400

7,100

Depth in

inches.

4.83
23 . 70
0.00

0,05
0.26
0.00

0.03
0.17
0.00

Acre-feet per

square mile.

258
1,264

Season.

1883 1884
1876-1877, 18J7-1898

1883-1884
1876-1877,1897-1898

1883-1884

1876-1877,1897-1898

Probable run-off curve, Plate XLV. Mass curve of run-off, Plate CXXXVI.
bioragc development curve, Plate CLXXVII. Probable frequency of flood discharge, Plate LXXXV.
(a) Description of drainage basin: Tributary area above tidewater, excluding 114 square miles of agricultural land;

total area, 911 square miles; net area, 797 square miles.

(6) Partial record, November 10 to January 7.

(c) Partial record, October 1 tu December 31.

W) Partial record, January 1 to September 30.

(c) Point of measurement at highway bridge, 1.5 miles east of Lompoc, drainage area 750 square miles.

if) Measured run-off adjusted for additional area.

19—20273
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TABLE 145. SAN ANTONIO CREEK.
SEASONAL RUN-OFF DATA. Drainage area 138 square miles.

a

Season. (Begins October 1.)
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TABLE 146. SANTA MARIA RIVER.
SEASONAL RUN-OFF DATA. Drainage area 1,634 square miles.a

Season. (Begins October 1.)
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TABLE 147. SAN LUIS OBISPO CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 1,019 square miles.a

Season. (Begins October 1.)
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TABLE 148. SALINAS RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 4,042 square miles.a

Season. (Begins October 1.)
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TABLE 149. PAJARO RIVER TRIBUTARIES.
SEASONAL RUN-OFF DATA. Drainage area 1,070 square miles.a

Season. (Begins October 1.1

1871-1872.
1872-1873

.

1873-1874.

1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.
1882-1883.

1883-1884.
1884-1885.

1885-1886,
1886-1887.

1887-1888.
1888-1889.

1889 1890.

1890 '891.

1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901

.

1901-1902.

1902-1903.

1903-1904.
1904-1905.
1905-1906.

1906-1907.

1907-1908.
1908-1909.
1909-1910.

1910-1911,

1911-1912.
1912-1913.
1913-1914,

1914-1915,

1915-1916
1916-1917
1917-1918.

1918-1919,

1919-1920,
1920-1921

,

Index of

seasonal

wctness.d

126
64
91

76
147

34
144

64
100
100
84
81

151

68
136

97
192
86
80
128
66
124
92
100
42
78
80
126
91

84
81

128

119

155

88
144
102

137

76
48
141

144
120

Depth of

run-off in

inches.

7,7
9

17
11,0

Trace
10.5
0,9
4 1

4 1

2.5
2 2

11 7

1.2
9,2
1.1

2.7
3.7
19.5
2,7
2,1

8.1

11
2 5

3.2
4 1

0,2
19
2 1

8.1

6.7
12.5
2.8

10 5

4,4
9 3

1.7

0,3
10.0
10.5

6.9
4.0
1.2
4.0
1.6

3.5

Run-off
index.

157.

18

65
35

225

215
18

84
84
51

45
239
25
188
22
55
76

399
55
43
166
22
153

65
84
4

39
43
157
65
51

45
166

137
256
57
215
90
190
35
6

205
215
141

82
25
82
33
72

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

439,000
51.300
182.400
90.900

627,100
Trace

598,600
51.300

233,800
233.800

142.500
125.400

667,100
68,400

524,500
62,700

153,900
210,900

1,111,800

153,900
119,700

401.800
62.700

427,600
182,400
233,800
11,400

108,300
119,700
439,000
182,400

142,500

125.400

461,800
382,000
712,700
159.600

598,600
250,900
530,200
96,900

17.100

570,100
598.600
393,400
228,100
68,400

228,100
91,200
199.500

Distribution of

seasonal run-off

hv months.c

January,
February,
March,
.\pril.

May.
.Tune.

July.

August.
September,
October,

November,
December,

26.7%
20.4%
31.3%
9.2%
3.4%
1.6%
0.6%
0.3%
0.3%
0.4%
0.8%
5.0%

Measured
seasonal

discharge

in acre-feet at

r.P.G.S.

gaging station.6

22,400

9.800

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal.

Minimum seasonal.

Mean during July
Maximum during July.

Minimum d\iring July.

Mean during .\ugu8t

Maximum iluring August.
Minimum (hiring .August,

Acre-feet.

278.800

1.111.800

1.700

6.700

800
3,300

Depth in

inches.

4 89
19 48
0.00

0.03
0.12
0.00

0.01
06

0.00

Acre-feet per

square mile.

261

1.040

2

6

1

3

Season.

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Probable run-off curve. Plate XIA'II. Mass curve of run-off. Plate CXXX\"III.
Storage devi'lopmrnt curve, Plate CLXXIX. Proliable frequency of Hood discharge, Plate lAXXVII.
(a) Dcscripticin of driiinnL'e \-.Mir. .Vrea-S tributarv to the folidwiim str( ani.« ;ilvive ba.sc of foothills; PKStWDERO

CRKEK. L.\ mii;.\ ('ki:i:k. kodkish chekk, uttlk .mciih h cukkk. rv.\s ckkkk. i.L.\(i.\s cukhk.
PACHKCO CRKKK. AUKOVO l)K LOS VIBORAS, ARROYO DOS PICHACOS. SANTA ANA CREl'.K. THES
I'INOS CRKKK, SAN HI.NlTd ( KKKK', BIHD CREEK, SAN Jl'AN CREEK.

*At point 5 miles nurlli of llnHistcr.

(61 Point of meiusureniiiit: (Jage at Watsonvilie. drainage area 1.274 S((Uare miles. Records not used owing to

diversions for irrigation and stream bed losses.

(c) Estimated from records for Salinas and Coyote Rivers

(d) Mean of indices for Divisions O and T.
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TABLE 150. SOQUEL CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 324 square miles.

a

Season. (Begins October 1.)
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TABLE 151. PESCADERO CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 222 square miles.a

Season. (Begins October 1.)

Index of

seasonal

wetness.

Divison L.

1871-1872.
1872-1873.

1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.

1882-1883.
188.3-1884.

1884-1885.
1885-1886.

1886-1887.
1887-1888.

1888-1889.

1889-1890.
1890-1891

.

1891-1892.

1892-1893.

1893-1894.
1894-1895.

1895-1896.

189G-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901
1901-1902.

1902-1903
190.3-1904.

1904-1905.

1905-1906,
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
191.3-1914

1914-1915

1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

130
79
86
69
131

43
129
79
99
107
69
87
125

66
115

70
78
98
192
86
91

139
111

147
106
112
57
91

104
121

91
99
105
124
120
144
72
124
93
121
64
52
128
126
120
78
53
105
66
98

Depth of

run-off in

inches.

25.5
8.9
10.6
6.6

25.7
1.9

25.1
9.0
14.6
17.1

6.6
11.0
23.5
6.0
19.9
6.8
8.8
14.5
50.5
10.6
12.1
29.0
18.5
32.3
16.7
18.7
4.0
12.1

16.4

22.0
12.1

14.6
16.5
23.3
21.7
31.0
7.2

23.3
13.0
22.0
5.5
3.2
24.9
23.9
21.7
8.7
3.5
16.5
6.0
14.4

Run-off
index.

160
56
66
41

161

12

157
56
91

107
41

69
147

38
125

43
55
91

316
66
76
182
116
202
105

117
25
76
103

138

76
91

103

146
136
194
45
146
82
138
35
20
156
150
136

55
22
103

38
90

Estimated
seasonal run-off

in ai re-feet.

(Above main agri-

cultural area.)

302,500
105,600
125,700

78,300

304,800
22,500

297,700
106,700
173,200

202,800
78.300

130,500
278,700
71,200

236,000
80,700
104,400

172.000
599,000
125,700
143,500

344,000
219,400
383.100
198,100

221,800
47,400
143,500
194.500

260,900
143,503

173,200
195,700

276,400
257-,400

367,700
85,400

276,400
154,200

260,900
65,200

38,000
295,300

283.500
257,400
103.200
41,500

195,700

71,200
170.800

Distribution of

seasonal run-off

by months as

shown by
records.ft

January,
February,
March,
April,

May,
June,

July,

AuKust.
September,
October,
November,
December,

38.1%
30.5%
13.2%
4.4%
2.3';,

1.5';,

0.9';;,

i>-7%

0.6'

t

1.2%
1.3%
5.3%

Measured
seasonal

discharge

in acre-fcct.6

f79, 300
39.700

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

Acre-feet per

square mile.
Season.

Mean seasonal

Maximum seasonal

.

Minimum seasonal.

Moan durins July
Maximum diirinn July.

Minimum during July.

Mean during .\ugust

Maximum during August.
Minimum during August.

189,300
599,000
22,500

1,700

5,400

200

1,.300

4,200

200

15.96
50 50
1.90

14

0.46
0.02

0.11
0.35

02

853
2,698

101

1889-1890
1876-1877

1889-1890
1876-1877

1889-1890
1876-1877

Prolwiblc nin-off curve, Plate XLVII. Mass curve of run-off. Plate CXXXIX.
Storage clevelopmont. curve, Plate CLXXIX. Probable frequency of flood di.scharge. Plate I^XJiXVIT.

(a) DiscriptiiiM (if drainage ba.'on: Trihntarv area, alwvo tidi'wator. of (he followiiii; streams: I'II..\RriTO.S

CRKKK, I'lKISSIMA CHKKK. THIN'ITAS CRKEIv, SAN GUIX'.ORH) CRKKK. POMPONIO CRKI'.K. I'KSC.V
DERO CRKKK, LOBITOS CREEK, FRENCHMANS CREEK, DENNISTON CREEK, SAN VICENTE CREEK,
SAN PEDRO CREEK.

(b) Record of the Spring ^'alley Water Co. for San Grcgorio Creek at La Honda and Pescadero Creek at Harrison]

combined drainage area 65 square miles.

(c) Partial record, October 1 to 31, December 1 to 31, January 3 to April 25, May 1 to September 30.
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TABLE 152. TULE LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage area 901 square miles.

a

Season. (Begins October 1.)

1871-1872.

1872-187:5

1873-1874
1874-1875

1875-18"ti

1876-1877
1877-1878
1878-1879
1879-1880.

1880-1881.
1881-1882.

1882-1883.
1883-1884.
1884-1885

.

1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891.
1891-1892.

1892-1893.
1893-1894.
1894-1895.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901.
1901-1902.
1902-1903.

1903-1904.
1904-1905.
1905-1906.

1906-1907.
1907-1908

.

1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.

1916-1917.
1917-1918.
1918-1919.

1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division A.

81

73

197

84
81

150

181

121

74
158

119

165
118

91

116
162
95
89
128
93

100

116
113

67
71

93

102
85

118

80
99

131

73

102

77

113
65
80
123

62
86
88
58
69
60
108

Depth of

run-off in

inches.

2.8
2.2
ry
1.2
2 1

23.7
3 1

2.8
13.3
19.9
8.()

2.1
15.0
7.6

lu 4

7.1
15.6
4.4
3.7
9.1

4.2
5.0
7.1

6.8
1.6

1.9
4.2
5.2
3.2
2.4
7. .5

2.7
4.9
9.6
2.1

5.2
2.4
6.8
1.4
2.7
8.3
1.2
3.3
3.6
0.9
17
1.0
6.0

Run-off
index.

33

21

414
54
49
232
347
140

37
262
1.33

286
131

68
124
272
77
65
159

73

87
124

119

28
33
73

91

56
42
131

47
85
168
37
91

42
119
24
47
145

21

58
63

16

30
17

105

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

134.500
105.700

91.300
57.700
100,900

1.138,900

149,000

131,.500

639.100
956,300
384,400
100,900

720,800
365.200

788.100
360,400
187.400
341,200

749,600
211,400
177,800

437,300
201,800
240,300
341.200
326.800

76.900
91,300

201,800
249,900

153,800
115,.300

360,4^0

129,700
235,500

461,300
100,900

249,900
115,300

326,800
67,300

129,700
398,800
57,700
158.600

173,000

43,200
81,700

48,000
288,300

Distribution of

seasonal run-off

by months as

shown by
I'.S.G.S. records.e

January,
February,
March,
.\pril.

May

,

June,

July,

August,
September,
October,
November,
December,

7.8%
17.4%
32.3%
29.2%
5.2%
2.3'i,
0.4%
0.4'o
0.4''o
0.7%
0.8%
3.1%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.ti

6700
47,300
145,600

253,600
40,400
(-98,300

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal

Mean during July ....

Maximum during July.
Minimum during July.

Mean during .\ugust

Maximum during August.
Minimum during Augu-st

.

Acre-feet.

275.200
1,138,900

43,200

1,100

4,600
200

1,100

4,600
200

Depth in

inches.

5.73
23.70
0.90

0.02
0.10

Trace

0.02
0.10

Trace

Acre-feet per

square mile.

305
1,264

48

1

5

Trace

1

5

Trace

Season.

1876-1877

1917-1918

1876-1877

1917-1918

1876-1877
1917-1918

Probable run-off curve, Plate XLVIII. Mass curve of run-off, Plat« CXL.
Storage development curve, Plate CLXXX. Probable frequency of flood discharge, Plate LXXXVIII
(a) Description of drainage ba.sin: Tributary area above points indicated: BUTTE CREEK at Bavos. 157 sauarc

miles: WILLOW (or COTTONWOOD) CREEK near Fairchild. 64 square miles; ANTELOPE CREEK at base
of hills, 53 square miles; LOST RIVER in California, 628 square miles.

(b) September only.

(c) Period ofrecord, October 1 to .Tunc 12.

(d) Point of measurement: Lost River near Clear Lake, drainage area 574 square miles.
(e) Estimated from record for Lost River,
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TABLE 153. GOOSE LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage area 275 square miles.

a

Season. (Begins October 1.)



WATER RESOURCES OF CALIFORNIA. 299

TABLE 154. COWHEAD LAKE BASIN.
SEASONAL RUN-OFF DATA. Drainage area 24 square miles.a

Spasin. (Begins October I.)

1871-1872.

1872-1873
1873-1874,

1874-1875,

1875-1876
1876-1877
1877-1878
1878-1879,

1879-1880,
1880-1881,

1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890,
1890-1891

,

1891-1892.
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
UIOO-1901
1901-1902,

1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911

1911-1912
1912-1913
1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919
1919-1920
1920-1921

Index of

seasonal

wetness.
Di\'ision A.

197

84
81

150
181

121

74
158
119
165

118
91

116
162
95

89
128
93

101)

116

113

67
71

93

102

85
77

118

80
99

131

73
102

77

113

65
80
123

62

60
108

Depth of

run-off in

inches.

2

2 3

2(1
1.0

2.1

13.5
2.8
2.6
8.2

11 6

5.5
2 2

9-1

5.3
9.8
5 3

3.2
5.1

9.5
3.5
3.1

6.2
3.3
3.8
5 1

4.8
1.9

2.0
3.3
3.9
2.8
2.4
5.3
2.5
3.8
6.4
2.2
3.9
2 4
4.8
1.8

2 5
5.7
1.0

2.9
3.0
1.5

2.0
1.6

4 4

Ruu-off
index.

62
55
48
38
50
323
67
62

196
278
132
53
218
127
235
127
77
122
228
84
74

149

79
91

122

115
46
48
79

93

67
58
12Z

60
91

153

53
93

58
115

43
60
137

38
70
72
36
48

Estimated
seasonal run-off

in acre-feet.

3,400
3,000

2,600

2,100
2.700

17.500

3,600

3,400

10,600

15,100

7,100

2,900

11,800

6,900

12,700

6,909

4,200
6,600

12,300

4,500

4,000

8,100

4,300

4,900

6,600

6,200

2,500

2,000

4,300
5,100

3,600

3,100

0,900

3,300

4,900

8,300

2,900

5,100

3,100

6,200

2,300

3,300

7,400

2,100

3,800

3,900

1,900

2.600

2.100

5,700

Distribution of

seasonal run-off

by months./)

January,
February,
March,
April.

May,
June,

July,

August,
September,
October,

November,
December,

2.5%
10.9%
20.5'

o

25. 8' r,

20.8%
7.1%
2.9%
1.4%
1.1%
1.2%
3.3%
2.5%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July. . .

Minimum during July. .

.

Mean during .\iigust

Maximum during August
Minimum during August.

Acre-feet.

5,400
17,500

1,900

160
510
60

80
250
30

Depth in

inches.

4.17
13 47
1.46

12

0.39
0.05

0.06
0.19
0.02

Acre-feet per

square mile.

222
718
78

Probable run-off curve, Plate XLVIIl
Storage develojiment curve, Plate CLXXX.
(a) Desrription of drainage basin: Area in California,

ing EIGHT MILE CREEK.
(6) Estimated from record for Susan River.

Season.

1876-1877
1917-1918

1870-1877
1917-1918

1870-1877
1917-1918

Mass curve of run-off. Plate CXL.
Probable frequancy of flood discharge, Plate LXXXV'III.

•xrluding lake surfae :, tributary to Cowhead Lake, inclnd-



;ioo WATER BE.SOURCES OF CALIFORNIA.

TABLE 155. SURPRISE VALLEY GROUP.
SEASONAL RUN-OFF DATA. Drainage area 379 square miles.a

ScasDii. (Begins October 1.)

1871-1872
1872-1873

1873-1874
1874-1875

1875-1870

ft7fl-1877

1877-1878
1878-187!)

1879-1880
1880-1881
1881-1882
1882-1883

1883-1884
1884-1885
1885-1886
188(j-1887

1887-1888
1888-1889
1889-1890,

1890-1891

.

1891-1892,

1892-1893,
1893-1894,

1894-1895,
1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.

1902-1903.
1993-1904.

1904-1905.
1905-1906.
1906-1907.

1!)07-1908.

1908-1909.

1909-1910.
1910-1911.

1!)11-1912.

1912-1913.
1913-1914.

1'.)1J-1915.

191,5-1910.

191(i-19l7.

1917-1918.

1918-1919.
1919-1920.

1920-1921.

Index of
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TABLE 156. MADELINE PLAINS GROUP.
SEASONAL RUN-OFF DATA. Drainage area 548 square miles.

a

Season. (Begins October 1.)
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TABLE 157. SMOKE CREEK GROUP.
SEASONAL RUN-OFF DATA, Drainage area 188 square miles.

a

Season. (Begins October 1.)
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TABLE 158. EAGLE LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage area 498 square miles.

u

Season. (Begins October I.

1871-1872.
1872-1873.
1873-1874

1874-1875.

1875-187G.
1876-1877.
1877-1878.
1878-1879.

1879-1880.

1880-1881.
1881-1882.

1882-1883.
1883-1884.

1884-1885

.

1885-1880,

1880-1887.
1887-1888,

1888-1889,

1889-1890,

1890-1891

1891-1892
1892-1893
1893-1894

1894-1895
1895-1896
1890-1897
1897-1898

1898-1899
1899-1900
1900-1901
1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911
1911-1912
1912-1913
1913-1914

1914-1915
1915-1910
1916-1917
1917-1918
1918-1919

1919-1920
1920-1921

Index of

seasonal

wetness.

Division A.
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TABLE 159. HONEY LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage area 1,507 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.

187;i-1874.

1874-1875.

1875-187G.

187t)-1877.

1877-1878.

1878-187!)

1879-1880
1880-1881.
1881-1882.

I8S2-188:j.

188:j-I884.

1884-1885.

1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891.

1891-1892.

1892-1893

.

1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901.

1901-1902.
1902-1903.

1903-1904.

1904-1905.
1905-1906.

190C-1907
1907-1908.
1908-1909,

1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.

191(1-1917.

1917-1918.

1918-1919.

1919-1920.

1920-1921

Index of

seasonal

wetness.

Division A.

197

84
81

150

181

121

74
158
119

165
118
91

116
162
95
89
128
93
100
116
113

67

71

93
102
85
77

118

131

73

102

77

113
65
80
123

62

58
69
60
108

Depth of

run-off in

inches.

2 4

2.0
1.7

1.2

1.9

13 9

2 6

2.4
8.5
12(1

'r9
9.3
5.5
10.1
5.4
3.1
5.2
9.7'

3.5
3.0
6.3
3.3
3.8
5.2
5

15
1.7

3.3
4.0
2.7
2.1

5.4
2.3
3.8
6.6
1.9
4.0
2.1

5.0
1.4
2.3
5.9
1.2

2.8
2.1.1

It)

1 )i

1.1

4.6

Run-off
index.

58
49
41

29
46
338
63
58
207
292
139

46
226
134
245
131

75

126
236
85
73
153

80
92
126
122

37
41

80
97
6fi

51

131

56
92

160
46
97

51

122

34
56
143

29
68
71

24

39
27
112

Kstimated
seasonal run-off

n acre-feet.

(Above main agri-

cultural area.)

193,000

161,000

137,000
96.000

153,000
1,117.000

209.000

193,000

683,000
964,000

458,0i)0

153,000

747,000
442,000
812,000
434,000
249,000
418.000
780,000
281,000

241,000
506,000
265,000
305,000

418,000
402,000

121,000
137 000
265,000

321,000
217.000

169,000

434,000
185,000

305,000

530,000
153,000
321,000

169,000
402,000
113,000
185,000

474,000
90,000

225,000
233.000
80,000

129,000

88,000
370.000

Distribution of

seasonal run-off

by moutlis.A

January,
February,
Marcli,

April,

May,
June.

July.

.August,

September,
October,
November,
December,

2.5%
10.9%
20.5%
25.8%
20.8%
7.1%
2.9%
1 .4%
1.1%
1.2%
3.3%
2.5%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.^

b3,800

102,900
r3.500

d62.100

166,000

62,100
c3,200

(•58,700

25,800

44,100
19,400

/63.40Q

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal.

Minimum seasonal.

Mean during July

Maximum during July.

Minimum during July.

Mean during August
Maximum (luring August.
Minimum during August.

Acrc-fcct.

330,800
1,117,000

80,000

9,600

32,400

2,300

4,600

15,600

1. 100

Depth in

inches.

4.12
13.90
1.00

0.12
0.40

03

0.06
0.19
0.01

Acre-feet per

square mile.

220
741

53

SeAson.

1876-1877

1917-1918

1876-1877

1917-1918

1876-1877
1617-1918

Probable run-off curve, Plat(! XLIX. Mass curve of run-off, Plate CXLIII.
Storage drvrlnpmcnt curve, Plato CLXXXI. Probable fro(iucncv of flood discharge, Plate LXXXIX.
(a) Di'.s( nil. lion of (lr:iiii:it;c basin: Total area tributary to Honey Lake including Sl'S.VN UIVEH. BAXTER

CREEK and I>()N(1 VALMOV CHMKK, less 175 S(iuare miles corKsisting of lake.siirfac: and noii-cDutributing adjacent area.

(c) Partial rcicird, October 1 Id Dpcembcr 31. (Ii) Partial record, June 1 to ScptendxT 30.

(e) Partial rccnrd, February 8 to Si'i)lember 30. {d) Partial record,January 1 to 31 and March 1 to September 30.

(/) Partial rieonl, October 1 to June 30.

ig) Point of measurement: Susan River near busaiivillc, drainage area 212.5 square miles.

(A) Estimated from record for Susan River , corrected for diversion of 400 aerc-fcet per month from May to .\ugust.

inclusive, and 300 acre-feet iu September.
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TABLE 160. LAKE TAHOE BASIN.
SEASONAL RUN-OFF DATA. Drainage area 499 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873.
1873-1874.
1874-1875.
1875-1876.
1876-1877.

1877-1878.
1878-1879.
1879-1880.
1880-1881.
1881-1882.

1882-1883.
1883-1884.
1884-1885.
1885-1886.
1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891

.

1891-1892.
1892-1893.

1893-1894.
1894-1895.
1895-1896.

1896-1897.
1897-1898.
1898-1899.
1899-1900.

1900-1901

.

1901-1902.
1902-1903.
1903-1904.
1904-1905.

1905-1906.
1906-1907.
1907-1908.

1908-1909.
1909-1910.
1910-1911.
1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917.,
1917-1918.,
1918-1919.,

1919-1920. ,

1920-1921

.

Index of

seasonal

wetness.

Division I.

123

65
118
74

124
53
81

85
125

80
120
48
123

43
46
227
101

97
162
115
123

120
109
69
108
106
111

83
86
106
79

121

171
66
113

106
150
57
71

135
104
121

84
67
92
64

111

Depth of

run-off in

inches.

15.1

1.4
13.8
3.2
15.3
0.0
4.7
5.6
15.6
4.5
14.2
0.0
15.1
2.1
7.5
8.0
0.0
0.0

45.0
9.4
8.3

25.8
12.9
15.1
14.2
11.5
2.2
11.3

10.5
10.9
6.1

5.6
19.3
3.8

20.0
27.9
2.8
15.1
10.5
17.4
2.0
2.1

17.6
4.8
12.0
8.6
3.3
1.7

0.3
6 8

Run-off
index.

154
14

141

33
156

48
57
159
46
145

154
21

76
81

458
96
85
263
131

154
145

117
22
115

107
111

62
57
197
39
204
284
28
154
107
177
20
21

179
49
122

88
34
17

3

Estimated net

seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)/

402,100
37,300

367,500

85,200
407,400

125,200

149,100

415,400
119,800

378,100

402,100
55.900
199,700

213,000

1,198,300

223,700

221,000
687,000
343,500
ct02,100

£378,100
306,200
58,600

300,900
e279,600

p289,600

el63,400
d48,200
e514,300
(rl02,300

e532,500
c742,900
fi75,400

c402,600

e280,100

e462,600

e53,000

(!56,200

e468,600

6127,300
c320,300

P229,200

c88,800

c45,400

e7,300

el 82.000

Distribution of

seasonal run-off

by months.A

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

3.9%
4.5%
9.8%
22.0%
26.2%
18.1%
6.2%
1.7%
1.3%
1.7%
2.3%
2.3%

Measured

discharge

in acre-feet at

U.S.G.S.

gaging station.

3

6104,600

c99,700

.Z42,200

96,700
126,600
155,600
:i90,20(l

280,500
360,500
656,900
383,800
327,600
347,500
312,700
186,900
169,000

147,900
191,200
195,000

279,500
227,600
191,700

178.100

104,600

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal.

Minimum seasonal

.

Mean during July
Maximum during Jiily

,

Minimum during July

.

M»an during August
Maximum during August.
Minimum during August

.

Acre-feet.

261,000

1,198.300

16,200

74,300

4,400

20,400

Depth in

inches.

9.8
45.0
0.0

0.6
2.8
0.0

0.2
0.8
0.0

Acre-feet per

square mile.

523
2,400

32
149

9

41

Season.

1889-1890

1876-1877,1882-1883

1887-1888,1888-1889

1889-1890
1876-1877,1882-1883

1887-1888,1888-1889

1889-1890
1876-1877,1882-1883
1887-1888,1888-1889

Probable run-off curve, Plate L. Mass curve of run-off. Plate CXLIV
Storage dcvclormcnt curve, Plate CLXXXII. Probable frequency of flood discharge. Plate XC'.
(a) Description of drainage basin: Tributary area above gaging station at outlet of Lake Tahoe, including lake

surface and tributary area in Nevada. Tributary streams: WARD CREEK, BLACKWOOD (HIEEK, MADDEN
CREEK. McKINNEY CREEK. GENERAL CREEK. MEIGS CREEK, LONELY GULCH, UPPER TRUCKEIO
RIVER. FALLEN LEAF LAKE BASIN and othcr.s. See tabic 61 for data on Truckoc River below Lake Tahoe.

<h) Partial record, July 1 to September 30.

ic) Partial record, October 1 to February 29. ('/) Partial record, March 1 to September 30.
<c) Measured discharge corrected for storage in lake.

(/) Estimated seasonal run-off is net yield of watershed deduced directly from measured outflow which autoinalically
deducts all evaporation losses from gro.ss yield of watershed.

(q) Point of measurement: Gage 200 feet below outlet of lake, <lrainagc area 499 square miles.
(h) Estimated from records of Truckec River near state line, after deducting therefrom the recorded discharge at

Lake Tahoe.

20—20873
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TABLE 161. TRUCKEE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 447 square miles.a

Season. (Begins October 1.)

1871-1872.

1872-1873,
1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881.
1881-1882.
1882-1883.

1883-1884.
1884-1885.

1885-1886.
1886-1887.

1887-1888.
1888-1889.
1889-1890.

1890-1891

.

1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.
1898-1899.

1899-1900.

1900-1901.
1901-1902.
1902-1903.

1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.

1918-1919.
1919-1930.
1920-1921

Index of

seasonal

wetness.

Di\Tsion I.

123

65
118
74

124

53
81

85
125

80
120
48
123

68
93
96
43
46
227
101

97
162

115

123

120
109

69
108
106
111

83

86
106
79

121

171

66
113

106
150
57
71

135

104
121

84
67
92
64
111

Depth of

run-off in

inches.

11.2
26.4
13.5
28.0
8.5
15.2
10.

4

28.4
15.0
26.9
7.5

27.8
12.0
18.5
19.5
6.6
7.0

60.6
20.9
19.6-

40
25.4
27 8
26.9
23.4
12.3
23.3
14.8
25.7
18.6
16.2
33.0
15.9
27.9
34.7
13.2
30.4
18.9
34.2
10.7
12.1

32.5
18.7
28.5
20.0
12.3
18.3
10.8
18 6

Run-off

index.

131

53
124
63
132
40
71

77
134
71

127
35
131

56
87
92
31

33
285
98
92
188
120
131

127

110
58
110
70

121

88
76

155

75

131

163
62
143

89
161

50
57
153

88
134
94
58
86
51

Kstimated
seasonal run-off

in acre -feet.

(Above main agri-

cultural area.)/

662,000
266.700
628,700
321,500
666,800
202,400

362,000
390.500
676,300
357,200
640,600

178,600
662,000
285,800

440,500
464,400
157,200
166,700

1,443,100

497,700
466,700
952,500
604,900

062,000
640,600
557.200
292,900
554,900
f352.400

f612,000

e442,900
e385,800

e785,800

e378,600
('664,400

f826.300

e:n4,300

e723,900
e450,100

«814,40U
e254,800
e288,100

f773,900
c445,300

6678,600
£476,200

c292,900

0435,800

e257,200

f442.900

Distribution of

seasonal run-off

by months as

shown by
r.S.G.S. records.^

January,
February,
March,
April,

May,
June,
July.

August,
Sept<'mber,

October,
November,
December,

3.9%
4.5%
9.8%
22.0%
26.2%
18.1%
6.2%
1.7%
1.3%
1.7%
2.3%
2.3%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.c

6285,400
579,800
418,600
.364,900

744.200
357.VC0

628,500
782,90)
297.000

686,100
442,800

798.800
251,000

260,400
698,400

402.000
611,900
428,400
203.700

391,700
232,100
398.300

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July

Maximum during .luly . .

.

Minimum during July. . .

Mean during August
Maximum during .\ugust.

Minimum during .Auinist

Acre-feet.

506,000
1,443,100

157,200

31,400

92,000

2,600

8,600

27,600
600

Depth in

inches.

60.60
6.60

1.30
3.90
0.11

0.36
1.20
0.03

.Acre-feet per

square mile.

1.133

3,232

352

70
206

6

19

62
1

Season.

1889-1890
1887-1888

1906-1907
1917-1918

1906-1907
1905-1906

Probable run-off curve, Plate L. Mass curve of run-off, Plate CXLIV.
Storage development curve, Plate CLXXXII. Probable frequency of Hood discharge. Plat" XC.
la) Description of drainage basin: Tributary area above intersection of California-Nevada State Line nith the

Truckec River, including 37 square miles of area in Nevada, but excluding all area above outlet of Lake Tahoe, which is

considi>red separately as Lake Tahix> Basin. See Table 160.

(h) Partial record, March 1 to September .30.

(c) Points of measurement: September 7, 1889 to June 14, 1909, at Farad, drainage area 422.7 s(iuare miles: Jui

14, 1909, to .August, 1912, at Calvada, drainage area 438.1 square miles; .August 1, 1912, to September 30. 1921. at Iceland,

drainage area 402.4 s<|uare miles. The areas given above do not include tli'> area of Lake Tahoe Ha-sin. 499 square miles:

that is, the total areas at the above points of mea;<urement are obtained by adding 499 square miles to the areas given.

The measured discharge of the Truekee River at Lake Tahoe was deducted from measured discharge at above stations

to obtain the mejusured discharge used in this table.

id) Percentages estimated from measured discharge of Truckec River near state line, after deducting therefrom the

measured discharge of the Truckec River at Lake Tahoe.
(e) Measured seasonal run-off adjusted for run-off from additional area.
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TABLE 162. WEST FORK CARSON RIVER.
SEASONAL RUN-OFF DATA. Drainage area 67 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878,

1878-1879
1879-1880
1880-1881
1881-1882,

1882-1883
1883-1884
1884-1885
1885-1886
1886-1887,

1887-1888
1888-1889,

1889-1890,
1890-1891

.

1891-1892.
1892-1893.
1893-1894.

1894-1895.

1895-1896.
1896-1897.
1897-1898.
1898-1899.

1899-1900.
1900-1901.
1901-1902.

1902-1903.
1903-1904.
1904-1905.
1905-1906.

1906-1907,
1907-1908.
1908-1909.
1909-1910.

1910-1911.
1911-1912.
1912-1913.
1913-1914.

1914-1915.
1915-1916.
1916-1917.
1917-1918.
1918-1919.

1919-1920.
1920-1921.

123
65
118
74
124

53
81
85
125
80
120
48
123
68
93
96
43
46
227
101

97
162
115
123
120
109
69
108
106
111

83
86
106
79

121

171

66
113

106

150
57
71

135
104
121

84
07
92
64

•III

Depth of

run-off in

inches.

39.0
21.7
37.5
24.0
39.4
18.5
25.9
27.0
39.7
25.6
37.9
17.6
39.0
22.5
29.4
30.1
16.7
17.1
77.0
33.1
24.8
53.5
36.3
39.0
37.9
34.4
22.8
34.1
33.4
30.9
29.6
25.8
38.0
24.1
48.0
60.9
22.3
41.6
30.8
44.0
22.0
23.1
32.4
26.8
33.5
29.2
22.2
29.0
21.5
35.0

Run-off
index.

121

68
117
75

123

58
81

84
124

80
118

55
121

70
91
94
52
53
240
103

77
167
113
121

118
107
71

106
104
96
92
80
118
75

150
190
69

129

96
137
70
72

101

83
104
91

69
90
67
109

Estimated
seasonal run-off

in acBe-feet.

(Above main agri-

cultural area.)

140,000

78,000
134,000
86,000
141,000

66,000
93,000
97,000
142,000

92,000
136,000

63,000
140,000
81,000
105,000

108,000

60,000
61,000

j276,000
;118,800
j88,900
192,000

130,000
140,000
136,000

123,000
82,000
122,000
120,000

jll0,700
jl06,100

i92,600
jl36,300

i86,600
jl71,600

i218,100
i80,000

il49,100
ill0,400
j 157,500

i 81,100

j 82,800
ill6,300
j96,200

jl 19,900

il04,500
80,000

104,000
77,000
125,000

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.^

January,
February,
March,
April,

May,
June,
July,

August,
September,
October,
November,
December,

3.4%
3.9%
5.6%
13.4%
26.9%
21.9%
9.9%
4.9%
2.1%
2.3%
2.8%
2.9%

Measured seasonal

discharge in acre-

feet at U.S.G.S.

gaging station.6

cl30,000
(181,100

fl7,800

/103,100
98,500

85,000

!;127,800

/i78,000

164,000

210,500
72,400

141,500
102,800

149,600
73,000
74,400
107,600

87,200
t86,500

95.000

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal
Maximum seasonal

.

Minimum seasonal

.

Mean during July
Maximum during July
Minimum during July

Mean during .August

Maximum during August.
Minimiim during .'August.

.\crc-feet.

115,200
276,000
60,000

11,400

33,800
5,100

5,640

15,200
2.660

Depth in

inches.

32.1
77.0
16.7

3.2
9.4
1.4

1.6
4.2
0.7

Acre-feet yer

square mile.

1,714

4,107

893

170
503
76

84
226
40

Season.

1889-1890
1887-1888

1906-1907
1907-1908

1906-1907
1914-1915

Probable run-off curve. Plate L. Mass curve of run-off, Plate CXLV.
Storage development curve. Plate CLXXXH. Probable frequency of flood discharge, Plate XC.
(a) Description of drainage basin: Tributary area above gage near Woodfords, at highway bridge on Woodfnnls-

Markleeville road.

(6) Point of measurement: Near Woodfords, ('alifornia, drainage area 67 square miles.
(c) Partial record, April 1 to September 30.

(d) Partial record, October 1 to December 31, and May I to September 30.

(f) Partial record, October 1 to March 31.

(/) Partial record, October 18 to September 30.

(g) I'artial record, October 1 to .lanuary 31 and February 8 to September 30.,

<h) Partial record, October 1 to December 31 and January 9 to September 30.
(i) Partial record, April 12 to September 30.

(j) Measured run-off adjusted for irrigation as follows: 280 acres for the years 1889-1890 to 1891-1 892, also 1900-
1801 through 1910-1911, and thereafter increasing 100 acres per year to a total of 3,800 acres in 1920-1921.
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TABLE 163. EAST FORK CARSON RIVER.
SEASONAL RUN-OFF DATA. Drainage area 323 square miles.a

Season. (Begins October 1.)
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TABLE 164. WEST WALKER RIVER.
SEASONAL RUN-OFF DATA. Drainage area 405 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874

1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885

1885-1886
1886-1887
1887-1888
1888-1889

1889-1890
1890-1891

1891-1892
1892-1893.

1893-1894,

1894-1895.

1895-1896.

1896-1897.

1897-1898.
1898-1899.
1899-1900.

1900-1901

.

1901-1902.
1902-1903.

1903-1904.
1904-1905.
1905-1906.

1906-1907.
1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914,

1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

Division I.

123

65
118
74

124

53
81

85
125

93
96
43
46
227
101

97
162

115

123

120
109
69

108
106
111

83
86
106
79

121

171

66
113

106
150
57
71

135
104
121

84
67
92
64
111

Depth of

run-off in

inches.

18.8
7.4

17.6
8.7
19.1
6.0
9.7
10.4
19.3
9.6
18.0
5.5
18.9
8.0
12.0
12.5
5.1
5.4

50.0
13.5
12.7
30.6
16.8
18.9
18.0
15.4
8.0
15.2
14.5
15.7
10.1
12.8
15.0
9.9

23.5
27.3
10.7
15.1
13.5
26.9
6.5
8.3

22.1
14.4
14.1

12,8
7,8

11,9
7,4

15,7

Run-off
index.

130
51
121

60
131

41
67
71

133

66
124

38
130
55
82
86
35
37
344
93
87

210
115
130
124

106
55
104
100
108
69

88
103

74

104

93

185
45
57
152
99
97

51

108

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

406,000
160,000

380,000
188,000

412,000
130,000
209,000
225,000
417,000

207,000
389,000
119,000
408,000
173,000

259,000
270,000
110,000

116,000

1,079,000

291,000
274,000

660,000
363,000

408,000
389,000
332,000
173,000

328.000

313,000
339,000
218,000

/t275,300

A322,500

^1215,400

A507,600
W88,500
A230,600
ft325,600

/i290,800

581,000
140,000

177,000

477,000
/i308,000

M04,300
/i275,300

168,000
257,000

160,000
339.000

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.

January,
February,
March,
April,

May,
June,

July,

August,
September,
October,

November,
December,

1.5%
1.7%
3.7%
8.4%
19,3%
29.3%
21.9%
6.4%
2.7%
2.0%
1.6%
1.5%

Measured

discharge

in acre-feet at

U.S.G.S.

gaging station.g

6225,400
264,700

176,800

416,700
483,100
cl72,100

d245,100
e234.500

f87,500
249,800

226,000

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

.

Minimum seasonal .

,

Mean during July
Maximum during July.

Minimum during July

.

Mean during August
Maximum during .\ugUBt.

Minimum dviring .\ugu8t

.

Acre-feet.

313,800
1,079,000

110,000

68,700
236,300

24,100

20,100

69,100
7.060

Depth in

inches.

14.5

50
5.1

3,2
10.9
1.1

0.9
3.2

3

Acre-feet per

square mile.

775
2,664

272

170
583
60

50
171

17

Season.

1889-1890
1887-1888

1889-1890
1887-1888

1889-1890
1887-1888

Probable run-off curve, Plate LI. Mass curve of run-off, Plate CXLV.
Storage development curve, Plate CLXXXIII. Probable frequency of flood discharge, Plate XCI.
(a) Description of drainage basin: Area tributary to West Wajker River in California.

(c) Partial record, October 1 to July 31.

(c) Partial record, October 1 to August 31.
(b) Partial record, October 5 to September 30.

(d) Partial record, March 1 to September 30.

(/) Partial record, June 18 to September 30.

(g) Point of measurement: At gage near Colevillc, 400 feet east of the high way at mouth of Ross Canyon, drainiign

area 245 square miles.

(A) Measured run-off adjusted for additional area.
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TABLE 165. EAST WALKER RIVER.
SEASONAL RUN-OFF DATA. Drainage area 411 square miles.a

Season. (Begins October 1.)

1871-1872,

1872-1873
1873-1874,

1874-1875,

1875-1876,

1876-1877.

1877-1878.

1878-1879.
1879-1880,

1880-1881

.

1881-1882,

1882-1883.
1883-1884.
1884-1885.

1885-1886.

1886-1887.
1887-1888.

1888-1889.
1889-1890.
1890-1891

.

1891-1892.

1892-1893.
1893-1894.

1894-1895.
1895-1896.

1896-1897.
1897-1898.

1898-1899.
1899-1900.

1900-1901

.

1901-1902.

1902-1903.
1903-1904.

1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.

1917-1918.

1918-1919.
1919-1920.
1920-1921.

Index of

seasonal

wetness.

DiWsion I.

123
65
118
74

124

53
81
85
125

80
120
48
123

68
93
96
43
46
227
101

97
162
115

123
120
109
69
108
106
111
83
86
106
79

121

171

66
113

106
150
57
71

135
104

121

84
67
92
64

111

Depth of

run-off in

inches.

17.1
8.9
16.2
9.2
17.4
7.9
10.5
11.0
17.5
10.4
16.5
7.5

17.1
9.2
12.0
12.5
7.0
7.3

47.0
13.2
12.6
26.7
15.5
17.1
16.5
14.5
9.3
14.4
14.0
14.9
10.7
12.4
14.5
9.7

22.8
26.4
10.5
15.3
13.1
23.5
8.2
9.5
19.7
13.7
13.7
12.4
9.1
11.9
8.9
14.9

Run-off
index.

120
63
114
65
122
55
74
77
123
73

116
53
120
65
84
88
49
51
330
93
88
188
109
120
116
102
65
101

98
105
75

87
102
68
160
186
74

107
92
165
58
67
138

96
96
87
64
84
02
105

Estimated
seasonal run-off

in acre-feet.

(.\bove main agri-

cultural area.)

375,200
195,300
355,400

201,900

381,800
173,300

230,400
241,400

384.000
228,200

362,000
164,600

375,200
201.900
263.300

274,300

153,600
160,200

1,031,300

289,600
276,500
585.800

340,100
375,200

362.000
318.100

204,000

316,000
307,200
326,900
234,800
271,000

317,600
212,200
500.000
579,700
230,500
335,700
286,400
515,600

9179,900
y208.400
9432.200
9300,600

9299,700
9271,100
199,700

261,100
195,300
326.900

Distribatiou of

seasonal run-off

by months as

shown by
U.S.G.S. records.*

January,
February,
March,
April,

^^ay,

June,

July,

August,
September.
October,
November,
December,

1.5%
1.7%
3.7%
8.4%
19.3%
29.3%
21.9%
6.4%
2.7%
2.0%
1.6%
1.5%

Mesaured
seasonal

discharge

in acre-feet at

U.S.G.S.

gaging station.

e, 647,200

e, C9.200

e242.300
*76.600

€117,700

/. dl61.900

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

.\cre-feet per
square mile.

Season.

Mean seasonal

Maximum seasonal

.

Minimum seasonal

.

Mean during July

Maximum during July

.

Minimum during July.

Mean during August
Maxiaium during August.
Minimum during August.

312,300
1,031,300

153,600

68,400

225,900

33,600

20,000

06,000
9.800

14.24
47.00
7.00

3.10
10.30
1 50

0.91
3.00
0.45

759
2,507

373

166
549
82

49
160
24

1889-1890
1887-1883

1889-1890
1887-1888

1889-1890
1887-1888

I'robable run-off curve, Plate LI. Mass curve of run-off, Plate C'.XLV.

Storage development curve, Plate fXXXXIII. Probable frequency of flood discharge, Plate XCI.
(o) Description of drainage basin: Area tributary to Last Walker River in California, less agricultural area in

Bridgepoit Valley, 102 square miles. (fc) Partial record, October 1 to September 15.

It) Partial record, July 5 to September 30. (rf) Partial record. October 1 to July 1 and September 16 to 30.

(e) Near Mason, Nevada, 2.5 miles above junction with West Walker River, drain.ige area 1.252 square miles.

(/) Above Mason Valley, H mile above the highway bridge 14 miles southeast of Mason, l,l.i2 square miles.

Iff) Record not used in estimating run-off.

{h) Dstimated from record for West Walker River at Ross Canyon.
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TABLE 166. MONO LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage area 166 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.
1878-1879.
1879-1880.

1880-1881

.

1881-1882.
1882-1883

.

1883-1884.
1884-1885.

1885-1886.
1886-1887.
1887-1888.
1888-1889.

1889-1890.

1890-1891.
1891-1892.
1892-1893.

1893-1894.

1894-1895

.

1895-1896.
1896-1897,

1897-1898.

1898-1899.

1899-1900.

1900-1901

,

1901-1902
1902-1903.

1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911
1911-1912
1912-1913

1913-1914
1914-1915
1915-1916
1916-1917
1917-1918
1918-1919

1919-1920
1920-1921

Inde.\ of

seasonal

wetness.

Di\ision K.

122

61

154
34
112

78
105

87
85
88
135

67
129

68
64

74
174

86
90
132
122

148

104
124

62
89
103
129

97
108

108
108
139
148
64
119

98

133

62
58
117
114
94
82
77
89
76
110

Depth of

run-off in

inches.

30.5
20.4
20.7
13.4
39.6
5.8
27.7
18.2
25.7
20.7
20.2
21.0
34.2
15.1
32.6
15.5
14.3

17.1
45.5
20.4
21.5
33.3
30.5
38.1
25.5
31.1
13.7
21.3
25.3
32.6
23.5
26.7
26.7
26.7
35.4
38.1
14.3

29.8
23.9
33.7
13.7
12.7
29.2
28.3
22.7
19.2
17.9
21.3
17.6

Run-oft

index.

125

84
85
55
162

24
114

75

105
85
83
86
140
62
134
64
59
70
186

136

125

156
105
127

56
87
104
134

96
109
109

109

145

156
59
122
98
138
56
52
120
116
93
79
73
87
72

111

Estimated
seasonal run-off

in aere-foet.

(.\bove main agri-

cultural area.)

269,500
180,300

182,900

118,400

350,000
51,300

244,800
160,800

227,100

182,900

178,500
185,600
302,200

133,400
288,100
137,000

126,400

151,100

402,100
180,300

190,000

294,300
269,500
336,700

225,400
274,800
121.100

188,200
223,600
288,100
207,700

236,000
236,000
236,000
312,800
336,700
126,400
263,400
211.200

297,800
121,100
112,200

258,100
250,100
200,600

169,700
158,200
188.200
155,500
240.400

Distribution of

seasonal run-off

by months as

shown by
U.S.G.S. records.ff

January,
February,
March,
April.

May,
June,

July,

August,
September,
October,

November,
December,

2.2%
2.2%
2.4%
3.4%
12.0%
28.1%
26.5%
11.2%
4.8%
2.4%
2.5%
2.3%

Measured
seasonal

discharge

in acre-feet at

U.S.G.S.
gaging station.6

c75,883

(il7.465

e34,592

/S9,830

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

ji Maximum seasonal

.

; Minimum seasonal.

Mean during July

Maximum during July. . .

Minimum during July. . . ,

Mean during August
Maximum during August.
Minimum during August

.

Acre-feet.

21.5,650

402,100

51,800

57,150
106,560

13,590

24,150
45.040

5.750

Depth in

inches.

24.4
45.5
5.8

6.5
12.1

1.5

2.7
5.1
0.7

Acre-feet per

square mile.

1,301

2,427

310

345
643
82

146
272
35

Season.

1889-1890
1876-1877

1889-1890
1870-1877

1889-1890
1876-1877

Probable run-off curve, Plate LI. Mass curve of run-off, Plate CXLVI.
Storage development curve, Plate CLXXXIII. Probable frequency of flood discharge, Plate XCI.
(a) Description of drainage biisin: Tributary area above points indicated: RUSH CREEK, in N. E. J.4 of Sec. 9,

T. 1 S., R. 26 E., 59 square miles; PARKER CREEK, in S. E. M of Sec. 4, T. 1 S., R. 26 E., 15 square miles; WALKER,
CANYON, in N. W. 'i of Sec. 4, T. 1 S., R. 26 E., 15 square miles; GIBBS CANYON, in N. E. H of Sec. 21. T. 1, N.

R. 26 E., 6 square miles; LEEVINING CREEK, in S. W. ' $ of Sec. 18, T. 1 N., R. 26 E., 37 square miles; MILL CREEK,
near middle of Sec. 15, T. 2 N., R. 25 E., 18 square milts; unnamed small streams between Mill and Leevining Creeks,

above points 1 mile from Mono Lake, 16 square miles. (b) Point of measurement: On Leevining Creek in S. E. 3-4

of Sec. 17, T. 1 N., R. 26E., drainage area 37 square miles. (c) Partial record, November 17 to September 30.

(d) Partial record, October 1 to March 12 and June 3 to 30.

(c) Partial record, OotoVier 1 to December 31 and April 16 to September 30.

(/) Partial record. October 1 to December 31 and May 8 to September 30.

(g) From U. S. G. S. records, supplemented by interpolated values from records of Southern Sierras Power Company.
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TABLE 167. ADOBE MEADOWS GROUP.
SEASONAL RUN-OFF DATA. Drainage area 453 square miles.

a

Season. (Begins October 1

)

1871-1872.
1872-1873.

1873-1874.
1874-1875.

1875-1876.

187G-1877.
1877-1878.

1878-1879.
1879-1880.

1880-1881

.

1881-1882.

1882-1883.
1883-1884.
1884-1885.

1885-1880,
1886-1887.

1887-1888.
1888-1889.

1889-1890.
1890-1891

.

1891-1892.
1892-1893.

1893-1894.
1894-1895.

1895-1890.
1896-1897.
1897-1898.

1898-1899.
1896-1900.

1900-1901

.

1901-1902.
1902-1903.

1903-1904.
1904-1905.

1905-190G.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.
1911-1912.

1912-1913.
1913-1914.

1914-1915.
1915-1916.

1916-1917.
1917-1918.

1918-1919.
1919-1920.
1920-1921

.

Inde.x of

seasonal

wetness.

Division Z.

155
46
162
90
124
43
126
58
123

73

09
02
51

33
04

72
114

99
97
150

89
137
57
92
53
92
30
52
77

135
87
46
65
148

122

122
131

145

123

144

87
103

257
117

209
131

92
91

89
60

Depth of

run-off in

inches.

4.7
0.1
5.2
1.5

3.0
0.1
3.1
0.4
3.0
0,8
0.7
0.5
0.2
0.0
0.6
0.8
2.5
1.8

1.7
4.4
1.4

0.4
1.5

0.3
1.5

0.0
0.3
1.0
3.6
1.3

0.1
0.6
4.3
2.9
2.9
3.4
4.2
3.0
4.1

1.3

2.0
11.8
2.7
8 3

3.4
1.5
1.5

1.4
0.5

Run-off
inde.\.

216
5

236
06
136

5

141

18

136
39
32
23
"o

25
36
114
82
77

202
64
168
18

68
14

68

14

43
164
SO
5

27
198
132
132

154

191

136

186
59
91

536
123

377
155

68
68
64
20

Estimated
seasonal run-off

in acre-feet.

(Above main agri-

cultural area.)

114,700
2,400

125,500

35,000
72.400
2,400

74,800

0,700

72,400
20.500

16,900

12,100

4,800

13,300

19,300

60,400
43,500

41,000
107,400

33,800
89,300

9,700

36,200

7,200

36,200

7,200

22,900

86,900
31,400

2,400

14,500

105,000
70,000

70,000
82,100
101,400

72,400

99,000

31,400
48,300

284,900
65,200

200 400
82,100
36,200

30,200
33,800
10,900

Distribution of

seasonal run-off

by months.b

January,
February,
March,
April,

May,
Juno,

July,

August,
September,
October,
November,
December,

5.2%
4.9%
7.3%
8.9%
11.2%
16.6%
14.8%
10.9%
4.5%
5.8%
5.3%
4.6%

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal ....

Maximum seasonal.

Minimum seasonal.

Mean daring July
Maximum during July.

Minimum during July.

Mean during August
Maximum during August.
Minimum during August.

Acre-feet.

53,100

284,900

7,900

42.200

5,800

31,100

Depth in

inches.

2.20
11.80
0.00

0.33
1.70
0.00

0.24
1.30

0.00

Acrc-fcet per

square mile.

117
629

17

93

13

69

Season.

1913-1914
1884-1885
1897-1898

1913-1914
1884-1885 (

1897-1898 i

1913-1914
1884-1885
1807-1898

Probable run-off curve, Plate LI. Ma,ss curve of run-off, Plate C.XLVI.
Storage development curve, Plate CLXXXIII. Probable fronuericy of flood discharge, Plate XCI.
(a) Description of drainage ba.sin: Tributary area above de.signated eltvalions on the following streams: .-VDOBE

CUEElv, 0,70(1 t'.rt; CIIIDACO ('.\NV(>.\, 6,300 feet; MONTCOMI'RV CHEEK, 6.100 (\rt; MARBLE OKEKK,
6400 feet; UOLUW.VTEK. CANYON, 6,0(10 f.rt; LONE •rili;!-; CREEK, 6,200 feet; MlLNllR CRKL'K, 6,200 f«ot;

PIUTE CREEK, 7,000 feet; HIltCH CREIOK, 0,300 feet; WILLOW CREEK, 6,000 foet; SACRAMENTO CANYON,
6,500 feet; McC.EE CANYON, 7.000 fret; BLACK CANYON, 6,700 feet. Total area 765 sciuare miles; non-wator-pro-

dueing area 312 square miles.

(6) Estimated from records for Owens River and Rock Creek
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TABLE 168. OWENS RIVER (UPPER).
SEASONAL RUN-OFF DATA. Drainage area 524 square miles.

a

Season. (Begins October 1.)

1871-1872.
1872-1873.
1873-1874.
1874-1875.
1875-1876.

1876-1877.
1877-1878.
1878-1879.
1879-1880.
1880-1881.

1881-1882.
1882-1883

.

1883-1884.
1884-1885.
1885-1886.

1886-1887.
1887-1888.
1888-1889.
1889-1890.

1890-1891

.

1891-1892.

18S2-1893.
1893-1894.

1894-1895

.

1895-1896.
1896-1897.
1897-1898.

1898-1899.
1899-1900.
1900-1901

.

1901-1902.
1902-1903.

1903-1904.
1904-1905.
1905-1906.
1906-1907.

1907-1908.
1908-1909.
1909-1910.
1910-1911.

1911-1912.
1912-1913.
1913-1914.

1914-1915,

1915-1916,

1916-1917,

1917-1918
1918-1919
1919-1920
1920-1921

inaex oi

seasonal

wetness.

Di\Tsion Q.
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TABLE 169. BISHOP CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 446 square miles.

a

Season. (Begins October 1.)

1871-1872
1872-187:5

1873-1874
1874-1875
1875-1870

1876-1877
1877-1878
1878-1879

1879-1880
1880-1881

1881-1882
1882-1883
1883-1884

1884-1885
1885-1880
1880-1887
1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
•1898-1899

1899-1900
1900-1901
1901-1902
1902-1903
1903-1904
1904-1905

1905-1900
1906-1907
1907-1908
1908-1909

1909-1910
1910-1911

1911-1912
1912-1913

1913-1914
1914-1915.

1915-1910
1916-1917.
1917-1918.

1918-1919.

1919-1920.
1920-1921

.

Index of

seaeonal

wetness,
Division Q

.

119
74

100
64
124
60
109
41

134
122
69
85
178

67
92
153

79
102
101

83
119
82

107
56
82

102
137
75

81

81
132
148

131

81

113

95
132
73

66
123
124

123

88
91

81

91

95

Depth of

run-off in

inches.

17.5
10.1
14.0
9.0
18.3
8.4
15.5
6.5

20 1

17.7
9.5
11.6
.30.0

10.6
27.0
12.2
9.2
12.5
24.0
10.8
14.2
14.1

11 4
17.4

11.2

15.1

8.0
11.2
14.2
20.7
10.2
11.0
14.6
11 8

31.3
17 9

11.7
20
14.7

21 8

13 6

9 3

15.7

15 7

18.0
15.1

12 2

12.9
10

S-1

Run-off
index.

122

70
97
63
127

58
108
45
140

123

86
' 81

209
74

i92

85
64
88
107

75

99
98
79

121

78
105

56
78
69
144

71

77

102
82
148

125
81

139

102
152

95
05
109
109

125

105

85
90
70
57

Estimated
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TABLE 169—(Concluded). BISHOP CREEK GROUP.
SEASONAL RUN-OFF DATA. Drainage area 446 square miles.

a

SUMMARY OF ESTIMATED RUN-OFF.

Acre-feet.
Depth in

inches.

Acre-feet per

square mile.
Season.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July

Maximum during July . .

.

Minimum during July. . .

Mean during .\ugust

Maximum during August
Minimum during Augiist

.

341,500
712,900

154,500

71,700

161,800
32,400

42,000

89,600
19,000

14.4
30.0
6.5

3.0
6.8
1.4

0.8

766
1,600

:;47

161

363
73

94
201
43

1883-1884

1878-1879

1905-1906

1878-187'J

1905-1906
1878-1879

Probable run-off curve, Plate LII. Mass curve of run-off, Plate CXLVII.
Steiaee development curve. Plate CLXXXU'. Probable frequency of flood discharge, Plate XCII.

(•) Description of drainage basin: Tribi>tary area on following streams above designated elevations:

Streams in group.

Drainage
area,

square miles.

Pine
Huckleberry . . .

.

Horton
McGee and Birch
Bishop
Rawson
Freeman
Shannon
Baker
Big Pine
Little Pine
Birch
Fuller

Tinemaha
Red Mountain .

.

Taboose
Goodale
Division

Sawmill
Thibaut
Oak
Independence . .

.

Pinyon
Symmes
Unnamed area . .

,

37
3

15

33

101

9

(6) Period of measurement and authority

Record not used

U.S.' G.'S.' 1903-1911;' s'. S.'p! 'C.'*' igi 1-1919
.' .'

.'

U.S.' G.'s.' 1907-1908;' L.A.i 'l'908-i9i6'.
'.'.'.'.'.'.'.

U. S. G. S. 1903-1910; L. A.f 1919-1921

U'.'S.' G.' S.' 1906-1909;' L.'A^t 1909-1916'.
'.'.'.'.'.'.'.

li.B. G. S^ 1906-1910!

'

'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.

u.'s.'g.'s. i9ati9io; l. A.t i920-i92i! !

.'

;

.'

;

U. S. G. S. 1904-1910; L. A.f 1920-1921

U. S. G. S. 1904-1910

U. S. G. S. 1907-1908; L. A.f 1912-1914; 1920-21

U.S.' G.'s. 1904^1910;' L. 'A.'t 'l92'o'-i921
'.'.'.'.'.'.'.'.

U. S. G. S. 1904-1910; L. A.t 1912-1921

U. S. G. S. 1908-1910; L. A.f 1920-1921

U. S. G. S. 1906-1910; L. A. tl920-1921

Elevation,

feet.

6,000

6,000

6,000

6,000

4,500

5,000

5,200

5,100

5,000

4,500

4,500

6,000
6,400

6.500

6,500

6,300

4,200
4.600

4,700

4,900

4,200

5,300

5,300

5,500
.\bove top of

Talus slooe

'Southern Sierras Power Company.
tCity of Los Angeles.
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TABLE 170. OWENS LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage ared 216 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891

1891-1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897
1897-1898
1898-1899
1899-1900
1900-1901

1901-1902
1902-1903
1903-1904
1904-1905
1905-1906
1906-1907
1907-1908
1908-1909
1909-1910
1910-1911,

1911-1912.
1912-1913.

1913-1914.
1914-1915.
1915-1916.

1916-1917.
1917-1918.

1918-1919
1919-1920.

1920-1921

.

Index of

seasonal

wetness.

Division R.

120
75

101

64
125
53
140
25

137

96
83

88
181

71

123

86
60
78

119
87
107

94
88
139
91

125
54
73

82
119

97
97
71

118
169
123

90
165
102
103
76
67
135

111

153

98
62

88
99

Depth of

run-off in

inches.

4.0
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TABLE 170— (Concluded). OWENS LAKE GROUP.
SEASONAL RUN-OFF DATA. Drainage area 216 square miles.

a

SUMMARY OF ESTIMATED RUN-OFF.

Mean seasonal

Maximum seasonal

Minimum seasonal

Mean during July
Maximum during July . .

Minimum during July. .

.

Mean during August ....

Maximum during August
Minimum during August

Acre-feet.

83,600

224,300
28,800

13,700

53,900

4,700

7,800

24,950

2,700

Deptl: in

inchjs.

7.3
19.5
2.5

1.2

4.7
0.4

0.7
2.2
0.2

Acre-feet per

square mile.

1,040

134

64

250

36
116

13

Season.

1883-1884
1876-187"

1905-1906
1876-1877

1905-1906
1876-1877

Probable run-off curve, Plate LIT. Mass curve of run-off, Plate CXLVII.
Storage development curve, Plate CLXXXIV. Probable frequency of Hood discharge, PlateCXCII.
(a) Description of drainage basin: Tributary area on following streams above designated elevations:

Streams
in group.
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TABLE 171. MOJAVE RIVER.
SEASONAL RUN-OFF DATA. Drainage area 211 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883

1883-1884
1884-1885'

1885-1886

1886-1887
1887-1888
1888-1889

1889-1890
1890-1891

1891-1892
1892-1893,

1893-1894.

1894-1895,

1895-1896,

1896-1897.

1897-1898.
1898-1899.
1899-1900
1900-1901.

1901-1902.
1902-1903.

1903-1904.
1904-1905.

1905-1906.
1906-1907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.

1919-1920.
1920-1921

.

Index of

seasonal

wetness.

Division X.

56
94
148

84

123

59
137
52
117
73

63

54
229
68
120
74

127
128

164

117

78

117

58
138

58
110
56
47
58
102
69
116

61

140

135

138

88
117
97
105
81

61

141

I3(i

146

01

86
73

111

93

Depth of

run-off in

inches.

1.8

6.7
18.1

5.0
13.5
2.1

15.5
1.5

11,0
3.6

1.7

36.3
3.2
11.6
3.8
13.4
13.5
21.5
11.0
4.3
11.0
2.1

15.8
2 1

10.8

1,8
1.3

2.1

8.0
3.2
10.8
2.4
9.3
12.2
22.7
5'2

SO
12.1

13.2

4 2

1.5 M
10.9

17.5
6]
5.4
3.8
9.8
6.5

Run-off

indc.T.

21

77
207
57
143

24
178
17

126
41

29
19

416
37
133

44
154
155

246
126
49
126
24

181

24
124

21

15

24
92
37
124

27
107

140

260
60
92
139

151

48
26
173

125

200
70
62
43
112
74

Estimated
seasonal run-off

in aere-fcet.

(Above main agn
cultural area.)

20,200
75.300

203,.'500

56.200

140,400

23,600

174,100

16,800

123,600
40,400
28.100

19,100

407.700
35.900
130.300

42,700

150,500
151,600
241,500

123,600

48.300
123,600
23,600
177,500

23,600

121,300

20,200
14,600

23,600

89,900

35,900
121,300

27,000

104,900
136,700

255,100
58,900

89,600
136,300

148,400

47,600
26,000

170,400
122,400
196,600

68,500
60,700

42,700
110.100

73.000

Distribution of

seasonal run-off

by months.c

January,
February,
March,
April,

May,
June.

July,

August.
September,
October,

November,
December,

18.8%
19.8%
32 1%
13.2%
6.3%
2.1%
0.6%
0.3%
0.2%
0.3%
0.6%
5 7%

Measured
seasonal

discharge

in acre-feet. 6,

dl03,900
136,/ 00
255,100

58,900

r89,600

A36.300
148,400

r"47.600

26,000
170,400

fl21,200

SUMMARY/OF ESTIMATED RUN-OFF.

Mean seasonal
Maximum seasonal .

Minimum seasonal

.

Mean during July
Maximum during July.
Minimum during .July.

Mean during August
Maximum during August.
Minimum durine Ausust.

Acre-feet.

98,200
407,701)

14,600

590
2,450

290
1,220

40

Depth in

inches.

8 74

36 30
1.30

50
.22

.01

.03

.11

Traca

Acre-feet per
square mile.

466
1,936

69

3

12

Trace

I

6

Trace

Season.

1883-1884
1898-1899

1883-1884
1898-1899

1883-1884
1898-1899

Probable run-off curve, Plate LII. Mass curve of run-off. Plate CXLVII.
StoraKo development curve, Plate CLXXXI\'. Probable frequsncy of Hood discharge. Platf \TII.
(n) Di.-icriiitioii of drainage ba.sin: Tributary area abnve junction of East anrf West Forks.

(h) Point of measursmcnt: On East and West Forks, near junction, drainage area Sll square raile.s.

((•) I)i,scliarge measurements from records of Anowhrad Reservoir an<l Power Company, except as noted. >

(rf) Partial record. DeceisbiT I (o September 30.

(c) Partial record. Oc^tober 1 to June 30.

(/) From records of .Vrrowliead Reservoir and PowtT Company and Mojavc Wati-r and Pnwer Company as piiblislie

in the Sixth Biennial Report, State Department of Engineering, piiges 68 to 72.
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TABLE 172. ANTELOPE VALLEY GROUP.
SEASONAL RUN-OFF DATA. Drainage area 119 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1893-1894
1894-1895
1895-1890

1896-1897.

1897-1898,

1898-1899.
1899-1900.

1900-1901.
1901-1902.
1902-1903.

1903-1904.
1904-1105.
1905-1906.
1906-1907.
1907-1908.

1908-1909.
1909-1910
1910-1911.

1911-1912.

1912-1913.
1913-4914.
1914-1915.
1915-1916.
1916-1917.

1917-1918.
1918-1919.
1919-1920.

1920-1921.

Index of

seasonal
wetness.

Division V.

79

56
84
96
125
28
147
56
145
66
44
65

204
65

167
120
134

146

180
94
104

107
101

126

70
96
33
30
64

103

87
84
63

140
154
140
81

117
63

119

101
85
96
128
135

111

117

75

80

Depth of

run-off in

inches.

2.4
1.1

2.7
3.6
6.5
0.2
9.1
1.1

Run-off
index.

8.8
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TABLE 173. WHITEWATER RIVER.
SEASONAL RUN-OFF DATA. Drainage area 269 square miles.a

Season. (Begins October 1.)

1871-1872
1872-1873
1873-1874
1874-1875
1875-1876
1876-1877
1877-1878
1878-1879
1879-1880
1880-1881
1881-1882
1882-1883
1883-1884
1884-1885
1885-1886
1886-1887
1887-1888
1888-1889
1889-1890
1890-1891
1891-1892
1892-1893
1893-1894
1894-1895
1895-1896
1896-1897.

1897-1898
1898-1899.

1899-1900.
1900-1901.

1901-1902.
1902-1903.

1803-1904.
1904-1905.

1905-1906.
190ti-]907.

1907-1908.
1908-1909.

1909-1910.
1910-1911.

1911-1912.
1912-1913.

1913-1914.
1914-1915.

1915-1916.
1916-1917.
1917-1918.

1918-1919.
1919-1920.

1920-1921.

Index of

seasonal

wetness.

Division X.
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PLATE XIII.

11D-

100-

SACRAMENTO RIVER

YEAR OF MAXIMUM RUNOFF

.1EAN RUNOFF

libUmjuhhII
YEAR OF MINIMUM RUNOFFI
2<5T-^<tooz a

State DepARTMENt of Public Works
DIVISION OF ENGINEERING AND IRRIGATION
California Water Resouri

20273 facing p. 328.
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PLATE XVI-C.
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PLATE XVII-A.



4^N

m

-'<© — ^ro-^<oio^oB<pro r> *o 00 oi

ir Sr 2 S 2



Cb it* et> CO CO

o OD <n m ^n Q/
.

-• i« -^ -• io n

=^ " o o o
L t z z s.

qO

8°

H

o
0)

Q
3]

u
UJ

s
o

>
H
JQ

O
U
ai

J)

.? CO 2 > o

^ 5

n i/^ — o



, OD <V O -, -^ -JO) m

— rO — ^(O -liOUi — OB'P''''

P" .
V ,'^.£ ^,^;;'^^,'''

01 fft O" O"

3 « » S 2

Z 2.. S- 2; cu, a







m

M

C9 03 «^ fO
O; -T <D (O CD

So 03 00 OD

oi nj o> <K 00 COm *" lo f»> i/> irt _

O O O

3 3 5 J
It 01 S) sa

OJ W 1J <v

:: 3 -

-> y i o







PLATE XVIII.





PLATE XIX.





PLATE XX.





PLATE XXI.





PLATE XXII.

''~~





PLATE XXIII.





PLATE XXIV.





PLATE XXV.

Index of seasonal





PLATE XXVI.





PLATE XXVII.





PLATE XXVIII.





PLATE XXIX.

Index of seasonal wetness |





PLATE XXX.





PLATE XXXI.





PLATE XXXII.

Index of seasonal wetness





PLATE XXXIII.





PLATE XXXIV.





PLATE XXXV.

Index of seasonal wetness |





PLATE XXXVI.





t'LATE XXXVll.





PLATE XXXVIII.





PLATE XXXIX.

Index of seasonal wetness





PLATE XL.





PLATE XLI.





PLATE XLII.





PLATE XLIII.





PLATE XLIII-A.

Index of seasonal wetness |





PLATE XLIV.

( 383 )





PLATE XLIV-A.





PLATE XLV.

Index of seasonal wetness |





PLATE XLVL

Index of seasonal wetness j





PLATE XLVll.





PLATE XLVIII.





PLATE XLIX.





PLATE L.

Index of seasonal wetness |





PLATE LI.





PLATE LII.

Index of seasonal wetness |





PLATE LIII.
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Index of seasonal \

120rid '4

petaluma creek gr
sonoma creek tribi

ibut;

SUISUN CREEK GROUf
MT DIABLO CREEK Qf

PABLO CREEK
SAN LEANDRO CREEK
CLAREMONT CREEK G
SAN LORENZO CREEK
ALAMEDA CREEK
MISSION CREEK GROL
PO^ITENCIA CREEK
COYOTE RIVER
GUADALUPE RIVER

LOS GAT05 CREEK GF
SAN FRANCISQUITO C
SAN MATEO CREEK Gl



Index of seasonal wetness

97 PETALUMA CREEK GROUP
98 SONOMA CREEK TRIBUTARIES i

99 NAPA RIVER TRIBUTARIES

100 SUISUN CREEK GROUP
101 MT DIABLO CREEK GROUP
102 SAN PABLO CREEK
103 SAN LEANDRO CREEK
104 CLAREMONT CREEK GROUP
105 SAN LORENZO CRElK

106 ALAMEDA CREEK
107 MISSION CREEK GROUP
108 PENITENCIACREEK
109 COYOTE RIVER
110 GUADALUPE RIVER

111 LOS GATOS CREEK GROUP
112 SAN FRANCISQUITO CREEK

SAN MATEO CREEK GROUP ,

Index of seasonal vi/etness

SAN DIEGO RIVER
SANTA VSABEL CREEK
SAN LUIS REY RIVER
SANTA MARGARITA RIVER

SAN JACINTO RIVER TRIBUTARIES
SANTA ANA RIVER TRIBUTARIES
SAN GABRIEL RIVER TRIBUTARIES

LOS ANGELES RIVER TRIBUTARIES
MALIBU RIVER GROUP
SANTA CLARA RIVER TRIBUTARIES

m
Index of seasonal wetness

jo]4-| 80 HH'OOl-T- 'gPKH '40|-H'6_0bH '80

VENTURA RIVER
JALAMA CREEK GROUP
SANTA YNEZ RtVER
SAN ANTONIO CREEK
SANTA MARIA RIVER
SAN LUIS OBISPO CREEK GROUP
SALINAS RIVER TRIBUTARIES
PAJARO RIVER TRIBUTARIES
SOQUEL CREEK GROUP
PESCADERO CREEK GROUP

PHYSICAt

SCIENCES

LIBRARY

COMPARISON OF CURVES
EXPRESSING RELATION

BETWEEN

INDICES OF WETNESS

AND
INDICES OF RUNOFF
grouped geographically

State Department of Public Works
division of engineering and irrigation

California Water Resources investiction
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PLATE XCIV.

PH-fSICM.

SCIENCES

LIBRARY

E CREEK

OS CREEK

80 DAULTON CREEK GROUP

20273 facing p. 476.

89 WILDCAT C

92 MARTELLS C

PESCADERO C

70 OWENS L

COMPARISON OF CURVES

PROBABLE FREQUENCY

FLOOD DISCHARGE
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Runoff available in percent of mean annual
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Adobe Creek, Mono County, see Adobe
Meadows Group.

Adobe Creek. Sonoma County, see Peta-
luma Creek Group.

Adobe Meadows Group, 59, 173, 312, 325.
Agua Caliente Creek, Alameda County, see

Mission Creek Group.
Agua Caliente, Sonoma County, see So-
noma Creek Tributaries.

Agua F]-ia Creek, see Mission Creek Group.
Agua Grande Canyon, see Salinas River

Tributaries.
Alameda Creek, 58, 168, 324.
Albion Creek, see Noyo River Group.
Aldei- Creek, Monterey County, see San

Luis Obispo Creek Group.
Alder Creek, Sonoma County, see Gualala

River Group.
-Alisal Creek, see Salinas River Tributaries.
Alphabetical list of rainfall stations, 31, 77.
Amargosa Creek, see Antelope Valley

Group.
American River, 5 8, 160, 2 00, 323.
Ano Nuevo Creek, see Soquel Creek Group.
Antelope Creek, Placer County, see Coon
Creek Group.

Antelope Creek, Siskiyou County, see Tule
Lake Group.

Antelope Creek, Tehama County, see Mill
Creek Group.

Antelope Valley Group, 59, 174, 319, 325.
Aptos Creek, see Soquel Creek Group.

Areas of drainage basins in California, 157.
Arroyo Ciervo, see Cantua Creek Group.
Arroyo de los Chinos, see San Luis Obispo
Creek Group.

Arroj'o de los Coches, see Mission Creek
Group.

Arroyo de la Cruz, see iSan Luis Obispo
Creek Group.

Arroyo de los Frijoles, Santa Cruz County,
see Soquel Creek Group.

Arroyo de las Viboras, see Pajaro River
Tributaries.

Arroyo dos Pichacos, see Pajaro River
Tributaries.

Arroyo Hondo, Fresno County, see Cantua
Creek Group.

Arroyo Hondo, San Luis Obispo County,
see San Luis Obispo Creek Group.

Arroyo Seco, Los Angeles County, see Los
Angeles River Tributaries.

Arroyo Seco, Monterey County, see Sa-
linas River Tributaries.

Arroyo Sequit, see Malilju River Group.
Arroyo Viejo, see Claremont Creek Group.
Arthur Creek, Little, see Pajaro River

Tributaries.
Ash Creek, Inyo County, see Owens Lake

Group.
Ash Creek, Lassen and Modoc Counties,

see Bear Creek Group.
Auburn Ravine, see Coon Creek Group.
.\venal Creek, see Tejon Creek Group.

Backl)one Creek Group, 5S, 158, 188, 322,
333, 409, 481.

Bairs Creek, see Owens Lake Group.
Baker Creek, see Bishop Creek Group.
Baldwin Creek, see Soquel Creek Group.
P.ares Creek, see Surprise Valley Group.
Iiarrell Canyon, see Salinas River Tribu-

taries.
Basins: Sacramento, 74, facing 72; San

Joaquin, 74, facing 72 ; San Francisco,
Bay, 75, facing 72 ; North Pacific, facing
72 ; South Pacific, facing 72 ; Great, 19,
22, 75, facing 72.

Basins, drainage, areas of, 157.
Map showing boundaries of, Plate XII.

Battle Creek, 58, 158, 185, 322, 331, 407,
479.

lirtutiste Creek, see San Jacinto River
Tributaries.

Baxter Creek, see Honey Lake Group.
Bear Creek, Calaveras and San Joaquin

Counties, see Martells iC'reek Group.
Bear Creek, Humboldt County, 59, 170,

268. 324, 373, 449, 521.
Bear Creek, Mariposa and Merced Coun-

ties, 58, 165, 230, 323, 355, 431, 503.
Bear Creek Group. Shasta County, 58, 158,

184, 322, 331, 407, 479.
Bear River, 58, 160, 198, 323, 339, 415, 487.
Belmont Creek, see San Mateo Creek
Group.

Berkeley, precipitation at, 43, 44, 152.
Berryessa (^reek, see Mi.ssion Creek Group.
ISig Cliico Creek, see Mill Creek Group.
Big Dalton Creek, see San Gabriel River

Tributaries.
Big Pine Creek, see Bishop Creek Group.
Big River, see Noyo River Group.
Big Rock Creek, see Antelope Valley
Group.

Big Spring Creek, see Martells Creek
Group.

Big Sur Creek, see San I..uis Obispo Creek
Group.

Big Sur River, see San Luis Olsispo Creek
Group.

Birch Creek, Inyo County, see Bishop
Creek Group.

Birch Creek. Mono County, see Adobe
Meadows Group.

Bird Creek, see Pajaro River Tributaiies.
Bishop Creek Group, 59, 174, 314, 315, 325,

401, 473, 545.
Bitter Creek, see Tejon Creek Group.
Bitterwater Creek, Kern County, see Tejon
Creek Group.

Black Canyon, see Adobe Meadows Group.
Black Rascal Creek, see Burns Creek
Group.

Blackwood Creek, see Lake Tahoe Basin.
Bodflsh Creek, see Pajaro River Trilju-

taries.

Bolinas Creek Group, 59, 170, 276, 325,
377, 453, 525.

Bouquet Creek, see Santa Clara River
Tributaries.

Braley Creek, see Owens Lake Group.
Branstetter Canyon, see Salinas River

Tributaries.
Brizziolari Creek, see San Luis Obispo
Creek Group.

Broadhurst Cdnyon, see Salinas River
Tril)utaries.

Brush Creek, Mendocino County, see Gua-
lala River Group.

Brush Creek, Tehama County, s<"e Mill
Creek Group.

Buenos Aires Creek, see Orestimba Creek
Group.

Burns Creek Group, 58, 165, 231, 323, 355
431, 503.

Buena Vista Creek, see Tejon Creek Group.
Bushy Creek, see Orestimba Creek Group.
Butte Creek, Siskiyou County, see Tule
Lake Group.

Butte Creek Group, 58, 158, 193, 322, 335,
411, 483.
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Carlic Civ.k, .'.S, 162, 205, 32:;, 341, 417,
4S9.

Cactus ^'alh•.v Creek, see San Jacinto
RlviT Tributaries.

Cajon Canyon, see Santa Ana River Tri))U-
taries.

Calabazos Creek, see Los Gatos Creek
Group.

Calaveras River, .'iS, 167, 238, 323, 359,
4 35, 507.

Calera Creek, see Mission Creek Group.
Caliente Creek, 5.S, lt;2, 212, 32:!, 345,

421, 493.
Callesnas Creek, see Malil)U River Group.
Camel Creek, see Mill Creek Group.
Campbell Creek, see Los Gatos Creek

Group.
Canoas Creek, see Tejon Creek Group.
Cantua Creek Groun, 58, 162, 209, 323,

343, 419, 491.
Carmel River, see San Luis Obispo Creek

Group.
Carrol Creek, see Owens Lake Group.
Carson River, East Fork, 59, 173, 308, 325,

397. 469, 541.
Carson River. West Fork, 59, 173, 307, 325,

397, 469, 541.
Cartilage Creek, see Owens Lake Group.
Cascade Creelt, see Soquel Creek Group.
Ca stale Creek, .see Santa Clara River Trib-

utaries.
Cayucos Creek, see San Luis Obispo Creek

Group.
Cerrito Creek, see Claremont Creek Group.
Chabot Lake iSysteni, see Napa River Trib-

utaries.
Chalone Creek, see Salinas River Tribu-

taries.
Chambers Ravine, see Butte Cieek Group.
Ch:>.nnel, Santa Barbara, 21.
Characteristics of mountainous region, 17.
CharacleiMstics of runoff from California

mountains. 4S, facing 32 S.

Cherry Canyon, see .Salinas River Ti-ib-
utaries.

Chico Creek, si^e Mill Creek Group.
Chico Martinez Creek, see Tejon Creek

Group.
Chidago Canyon, see Adobe Meadows

Grou]).
Cholame Creek, see Salin;is River Tiibu-

taries.
Chowchilla River, 5S, 165, 226, 323, 353.

429, 501.
Churn Creek Croup, 5S, 15^, 1S2. 322, 329,

405, 477.

Cit.v Creek, see Santa Ana River Tribu-
taries.

Claremont Creek Group, 58, 168, 249, 324,
363, 439, 511.

Clear Creek, Butte Count.v, see Butte
Creek Group.

Clear Creek, .Shasta County, 58, 158, 189,
322, 333. 409, 481.

Clear L;ake, 21.
Coachella. Valley. 23.
Coal Canyon, see Butte Creek Group.
Coastal Plains, 20, 21.

Coast liiinge Mountains, 19 to 22.

Coja Creek, see Soquel Creek Group.
Cold Springs Creek, see Madeline Plains

Group.
Coldwater Canyon, see Adobe Meadows

Group.
Coon Creek, see Napa River Tributaries.
Coon Creek, see San Luis Obispo Creek
Group.

Coon Creek Group, 58, 160, 199, 323, 339,
415, 487.

Cordilleras Creek, see San Mateo Creek
Group.

Corral de Piedra Creek, see San Luis
Obispo Creek Group.

Corralitas C^reek. see Pajaro River Group.
CortinA Creek, see Willow Creek Group.
Cosumnes River, 58, 168, 241, 324, 359,

4:!5. 5(17.

Cottonwood Creek. Inyo County, see Owens
Lake Group.

Cottonwood Canyon, see Tejon Creek
Group.

Cottonwood Creek, Madera County, 58, 165,
223, 323. 351, 427, 499.

Cottonwood Creek, Modoc County, see
Goose Lake Group.

Cottonwood Creek. Modoc County, see
Surprise Valley Group.

Cottonwood Creek, Shasta and Tehama
Counties. 58. 15S, 190, 322, 335, 411, 483.

Cottonwood Creek, Siskiyou County, see
Tule Lake Group.

Cow Creek. 5,S, 158, 183. 322, 331, 407, 479.
Cowhead Lake Basin, 59, 172, 299, 325.

393. 465, 537.
Covote River, 58, 169. 251. 324, 367, 44:!.

515.
Crow Creek, see Orestimba Creek Group.
Crowbar " Canyon, see San Luis Obispo

Creek Group.
Cucamonga Canyon, see Santa Ana River

Tributaries.
Cuyacos (^ri'ck. see San Luis Obispo Creek

Gioup.

Dallon Creek. Big and Little, see 'San
Gabriel River Tributaries.

Daulton Crei'k Group, 58, 165, 225, 323,
351, 427, 499.

Davis Creek, see Goose Lake Group.
Davis Canyon, see San Luis Obispo Creek

Group.
Dea.dmans Cri'ek, see Dutrluiian Creek
Group,

l^eer Creek, Contra Costa County, see
Orestimba Creek Group.

Deer Creek, Tehama County, see Mill
Creek Group.

Deer Creek, Tulare Countv. 5,S, 163, 215.
323, 347, 4 23, 495.

Denni.«tf)n Creek, see Pescadero ('reek
Grouii.

Devil Canyon Creek, see Santa Ana Ki\er
Tritiutaries.

DevilwaVer Creek, see Tejon Creek Croup.

hiiblo Creek, see .San I.,uis Obispo Creek
Croup.

Diablo Can.\on. see San Luis Obispo Creek
Cii'oup.

Diamond Creek, see Claremont Creek
Grouji.

Dietz Creek, see Owens Lake Group.
I)i\ision Creek, see Hishop Creek (iioup.
I)i)niengine Creek, see Canlua Crei'k Group.
Donahui- Creek, see Gualala River Group.
1 )oud Creek, see -San Luis Obispo Creek

("Jroiip.

Diaft lines, irrigation, (>9, facing 476.
Dr.ii'iage basins, areas of, 157.
Dry Creek. Conti-.i Cost.i t'ounty, see Ores-
timba Creek ("!roup.

Drv Creek. Fresno Countv. 5S. ](i4. 221.
:!2:!. 349, 125. I!(7.

Dry t^reek. .Mader.i Cmnity. see Daulton
Creek Gimip.
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Dry Creek, Mariposa and Merced Counties,

see Wildcat Creek Group.
Dry Creek, Modoc County, see Surprise

Valley Group.
Dry Creek, Napa County, see Napa Rivei

Tributaries. ^ . ,

Dry Creek Sacramento, San Joaquin and

^ Amador Counties, see Sutter CreeK
' Group. ,..

Dry Creek. ,Santa Clara County, see Mis-

.sion Creek Group.

Dry Creek, Number 1. Yuba County, be-

tween Bear and Yuba, r,s, UiO, 197, 32:1,

337. 413, 485.

Dry Creek, Number 2, Yuba County, see

iioncut Creek Group.
Dry Creek, Little, Butte County, see Butte

Creek Group.
Dume Creek, see Malibu River Group.

Dutchman Creek Group, 58, 165, 227, 323,

353. 429, 501.

Kagle Creek, see Surprise Valley Group.

Kagle Lake Group, 59. 173, 303, 32.5, o9o,

467, 539. ^, , ^
East Creek, see Claremont Creek Group.

East Fork Carson River, 59, 173, 308. 325,

397, 469, 541.
.,

East Walker River, 59, 1 1 3, olO, o2^. o.t9,

471, 543. . ^ .,

ICaton Creek, see San Gabriel River Iriliu-

taries.
Eel River, 21, 59, 169, 267, 324, o.o, 44>i.

521
Eigiitmile Creek, see Cowhead Lake Basin.

Elder Creek Group. 58. 161, 202, oLo, .j41,

417, 489.

Elk Creek. .=!ee Gualala River Group.

El Paso Creek, see Te.ion Creek Group.
p:(lualization of periodic runoff from the

mountains, 65. ,• » ^
Mass diagrams for study of. see list ot

plates, 15. * . ,

Storage development cur\-es tor studj

of, see list of plates, 16.

Espinosa Canyon, see Salinas River Tnlm-
taries. ^. ,^ .,

Estrella Creek, see Salinas River Tiiliu-

taries.
.

Estrella River, see Salinas River I ribu-

tarifcs.

Evaporation. 47. 65, 66.

F.ilirens Creek, see Burns Creek Group.

Fallen Leaf Lake Basin, see Lake Tahoe
Basin.

Fandango Creek, see Goose Lake Group.

Feather River, 58, 158, 194, 323, 337. 413,

485.
Feliz Canyon, see Salinas River Tribu-

taries.

Finnv Creek, see Soquel Creek Group.
Fi.«h" Creek, see 'San Gabriel River Tribu-

taries.

Flood llow. 60. 62, 72, 1 5, facing 326,

plates LVIII to XCV. See list of

plates, 14.
Franciscan Creek, see Tejon Creek Group.
Freeman Creek, see Bishop Creek Group.
Frenchman's Creek, see Pescadero Creek

Group.
Freshwater Creek, see Willow-Creek Groun.
Fresno River, 58, 165, 224, 323, 351. 427.

499.
Fuller Creek, see Bishop Creek Group.
Funks Creek, see Willow Creek Group.

Gallinas Creek, see Petaluma Creek Group.
Garcia River, see Gualala River Group.
Garza Creek, see Tejon Creek Group.
Garzos Creek, see Orestimba Creek Group.
Gazos Creek, see Soquel Creek Group.
George Creek, see Owens ^ -'--^ Group.
General Creek, see Lake Tahoe Basin.
Geological ?urvev. I'-iited States, publica-

tions of. containing California stream
How data, 175.

Stream measurements by, 52, Plate XVI.
Gibbs Canvon. see Mono Lake Group.
Gold Run Creek, see Butte Creek Group.
Goodale Creek, see Bishop Creek Group.
Goose Lake Group. 22, 59. 172. 298, 325,

393, 465, 537.

Grande Creek, see San Luis Obispo Creek
Group.

Granite Canyon, see San Luis Obispo
Creek Group.

Grapevine Creek, see Tejon Creek Group.
Greasy Creek, see Limekiln Creek Group.
Great Basin. 19. 22, 72, 75.

Green Oaks Creek, see Soquel Creek
Group.

Green \'alle\- Creek, see Suisun Creek
Group.

Grizzlv Hollow, see Mill Creek Group.
Guadalupe River, 58, 169, 255, 324, 367,

443, 515.
Gualala River Group. 59. 170. .'72. 324.

375. 451. 523.

H

Ffaggin Creek. see Petaluma Creek
Group.

Maiwee Creek, see Owens Lake Group.
Hambriglit Creek, see Willow Creek

(5roup.

Hamilton Canyon, see Salinas River
Tributrries.

Harford Canyon, .=ee San Luis Obispo
Creek Group.

Hayes Creek, see Claremont (^reck

Group.
Hogback Creek, Inyo Count>-, see Owens
Lake Group.

Hniifut Creek, sec Honcut Crec-k Group.

Honcut Creek Group, 58, 159, 195, 323,

337, 413, 485.
Honda. Creek, see .lalama Creek Group.
Honev Lake Groun, 22. 59. 173, 304,

325, 395, 467, 539.
Hooker Creek, see Sonoma Creek

Tributarie.s.
Horse Creek, see Yokohl Creek Group.
Morton Creek, sec Bishop Creek Group.
Hospital Creek, see Orestimlia Creek

Group.
Huerhiiei-o f 'reek. see Salinas River

Tributaries.
Huckleberry Creek, see Bishop Creek

Group.
Hunters Creek, see Willow Creek Group.
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Imperial Valley, 23.
Independence Creek, see Bishon Creek

Group.
Indices of seasonal wetness

:

Mass diagrams of mountain and valley
areas. 28. 29.

Table of, for 26 precipitation divisions,
31, 32.

Ma.ss diagrams of, for 26 precipita-
tion divisions, 31, 34 to 42.

Mass diagrams, comparson San Fran-
cisco. Oakland, Berkeley and Sac-
ramento with adjacent precipitation
divisions, 44.

Computed, and records of precipita-
tion, 82 to 150.

For 1921-22, with records of precipi-
tation, 155.

Inde.x: to plates and tables, 322.
Indian Creek, Alameda County, see Clarc-
mont Creek Group.

Indian Crtek. Riverside County, see San
Jacinto River Tributaries.

Ingram Creek, see Orestimba Creek
Group.

Ink's Creek, 58, 158, 186, 322, 333, 40:<.

481.
Inverness Creek, see Bolinas Creek
Group.

Irrigation draft lines, 69, facing 476.
Islais Creek, see San Mateo Creek Group.
Islay Creek, see San Luis Obispo Creek
Group.

Jacalitos Creek, see Tejon Creek Group, i Johnson Canvon, see Salinas River Tribu-
.Talama Creek Group, 59, 171, 288, 325, taries.

387, 459, 531. | Joshua Creek, see San Luis Obi.spo Creek.

K

Kaweah River, 58, 163, 218, 323 349,
425, 497.

Kellogg Creek, see Orestimba Creek
Group.

Kent Canyon, see Salinas River Tribu-
taries.

Kern River, 58, 162, 213, 323, 345, 421,
493.

Kings River, 58, 164, 220, 323, 349, 425,
497.

Kirker Creek, see Mt. Diablo Creek
Group.

Klamath River, 20, 59, 169, 260, 324,
369, 445, 517.

La Brea Creek, see Pajaro River Tribu-
taries.

Laguna Creek, see Soquel Creek Group.
Lagunitas Creek, 59, 170, 274, 325, 377,

453, 525.
Laguna Seca, see Orestimba Creek Group.
Lake Chabot System, see Napa River

Tributaries.
Lake Tahoe Basin, 59, 173, 305, 325,

397, 469, 541.
Lassen Creek, see Goose Lake Group.
Lassen Peak, 18.
Laurel Creek, see San Mateo Creek

Group.
Ix>dgewood Creek, see Suisun Creek

Group.
Leevining Creek, see Mono Lake Group.
Lewis (reek, see Yokolil Creek Group.
Liddell Creek, see Soquel Creek Group.
Limekiln Creek, Monterey County, see

Salinas River Tributaries.
Limekiln Creek Grouii, Tulare County,

58, 164, 219, 323, 349. 425, 497.
Little Arthur Creek, see Pajaro River

Tributaries.
Little Chico Creek, see Mill Creek
Group.

IJttle Cow Creek, see Cow Creek.
Little Daulton Creek, see San Gabriel

River Tributaries.
Little Dry Creek, see Butte Creek Group.
Littlejohns Creek. 58, 167, 236, 323, 357,

4 33, 505. ^
Little Panoche Creek, see Orestimba
Creek Group.

Little Pico Creek, see San Luis Obispo
Creek Group.

Little Pine Creek, see Bishop Creek
Group.

Little Rock Creek, see Antelope Valley
Group.

Little Salada Creek, see Orestimba
Creek Group.

Little Santa Anita Creek, see San
Gabriel River Tributaries.

Little Sur Creek, see San Luis Obispo
Creek Group.

Little Tujunga Canyon, see Los Angeles
River Tributaries.

Liveoak Creek, see Tejon Creek Group.
Llagas Creek, see Pajaro River Tribu-

taries.

Lobitos Creek, see Pescadero Creek Group.
Logan C'reek. see Willow Creek Group.
Lonely Gukh, see Lake Tahoe Basin.
Lone Pine Creek, Inyo County, see
Owens Lake Group.

Lone F"ine Creek, San Bernardino County,
see Santa Ana River Tributaries.

Lone Tree Creek, Mono County, see Adobe
Meadows Group.

Lone Tree Creek, San Joaquin County,
see Orestimba Creek Group.

Long Valley Creek, Sierra and Plumas
Counties, see Honey Lake Group.

Long Valley Creek, Monterey County, see

Salinas River Tributaries.
Los AnsdTCles River Tributaries, 59, 171,

2Sl. 325, 383. 457, 529.

Los Banos Creek, see Orestimba Creek
Group.

Los Gatos Creek, Fresno Countv, 58, 162.
210, 323. 345, 421. 493.

I>os Gatos Creek (Iroup, 58, 169, 256,
324, 367, 443, 515.

Lost River, see Tule Lake Group.
Loveall Valley, see Sonoma Creek Tribu-

taries.

Lynch Canyon, see Salinas River Tribu-
taries.

Lynch Creek, see Petaluma Creek Group.
Lytle Creek, see Santa Ana River Tribu-

taries.
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M

Mad River, 59, 169, 266, 324, 373. 449,
521.

Madden Creek, see Lake Tahoe Basin.
Madeline Plains Group, 59, 173, 301. 325,

395, 467, 539.
Malibu River Group, 59, 171, 285, 325,

383, 457, 529.
Mai Paso Creek, see San Luis Obispo

Creek Group.
Map, showing boundaries of precipitation

divisions, facing 44. Showing boun-
daries of drainage basins, facing 328.

Marble Creek, see Adobe Meadows Group.
Mariposa Creek, 58, 165, 228, 323, 353,

429, 501.
Marsh Creek, see Orestimba Creek Group.
Martells Creek Group, 58, 167, 237, 323,

357, 433. 505.
Martinez Creek, see Cantua Creek Group.
Martinez, Chico, Creek, see Tejon Creek

Group.
Mass diagrams, explanation of, 28, 67,

facing 68. Of run-off, in Docket at-

tached to back cover. See list of plates,

15.

Mattole River, 59, 170, 269, 324, 373,

449, 521.
McCloud River, 58, r58, 181, 322, 329,

405, 477.

McGee Canyon, Inyo County, see Bishop
Creek Group.

McGee Canyon, Mono County, see Adobe
Meadows Group.

McGee Creek, Inyo County, see Bishop
Creek Group.

McKinney Creek, see Lake Tahoe Basin.

Meder Creek, see Soquel Creek Group.
Media Aqua, see Tejon Creek Group.
Meigs Creek, see Lake Tahoe Basin.

Merced River, 58, 165, 232, 323, 355. 431,
503.

Miles Creek, see Owens Creek.
Mill Creek, Mono County, see Mono Lake

Group.
Mill Creek, Monterey County, see San

Luis Obispo Creek Group.
Mill Creek Group. 58, 158, 192, 322, 335,

411, 483.
Mill Creek, San Bernardino County, see
Santa Ana River Tributaries.

Milliken Creek, see Napa River Tribu-
taries.

Milner Creek, see Adobe Meadows Group.
Mission Creek Group, 58, 169, 252, 324.

365, 441, 513.
Mojave River, 59, 174. 318, 325, 401, 473,

545
Mokelumne River, 58, 167, 239, 324, 359,

435, 507.
Mono Lake Group, 59, 173, 311, 325, 399,

471, 543.
Monroe Canyon, see Salinas River Tribu-

taries.
Montgomery Creek, see Adobe Meadows

Group.
Morro Creek, see San Luis Obispo Creek

Group.
Mount Diablo, 19.

Mt. Diablo Creek Group, 58, 168, 246.
324, 363, 439, 511.

Mount Hamilton, 19.
Mount Finos, 19.
Mount Shasta, 18, 20, 21.
Mount Whitney, 18.
Mountain House Creek, see Orestimba
Creek Group.

Mud Creek, see Mill Creek Group.
Mustang Creek, see Orestimba Creek

Group.
Myrtle Creek, see Goose Lake Group.

N

Nacimiento River, see Salinas River
Tributaries.

Napa Creek, see Napa River Tributaries.

Napa River Tributaries. 58, 168, 244, 324,

361 437 509
Navarro River,' 59, 170, 271, 324, 375,

451, 523.

North Pacific Basins, Table 3, 72, 75.

Novato Creek, see Petaluma Creek Group.
Noyo River Group, 59, 170, 270, 324,

375, 451, 523.

Nuns Canyon Creek, see Sonoma Creek
Tributaries.

Oak Creek, see Bishop Creek Group.
Oakland, precipitation at, 43, 44, 152.

Olancha Creek, see Owens Lake Group.

Old Creek, see San Luis Obispo Creek
Group.

Olema Creek, see Bolinas Creek Group.

Olnev Creek, see Backbone Creek Group.
Orestimba Creek Group, 58, r62, 207, 323,

343, 419, 491.

Ortigalita Creek, see Orestimba Creek
Group.

Owens Creek, 58, 165, 229, 323, 353. 429,

501.
Owens Lake Group, 59, 174, 316, 325,

401, 473, 545.
Owens River. Upper, 59, 173, 313, 325,

401, 473, 545.
Owens River, 19.

Owl Creek, see Surprise Valley Group.

Pacheco Creek, see Pajaro River Tribu-

Pacoima Creek, see Los Angeles River
Tributaries.

Packwood Creek, see Tejon Creek Group.
Pajaro River Tributaries, 59, 172, 294,

325, 391, 463, 535.
Palo Colorado Canyon, see San Luis
Obispo Creek Group.

Palo Verde Valley, 23.

Panoche Creek, 58, 162, 208, 323, 343,

419, 491.

Panoche Creek, Little, see Orestimba
Creek Group.

Parker Creek, see Mono Lake Group.
Parson's Creek, see Salinas River Tribu-
. taries.
Pastoria Creek, see Tejon Creek Group.
Paynes Creek, 58, 158, 187, 322, 333,

409. 481.
Peachys Creek, see Martells Creek

Group. ^
Fecho Creek, see San Luis Obispo Creek

Group.

36—20273
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Penitencia Creek, 58, 169, 253, 324, 365,
441, 513.

Periodic run-off. equalization of, 65, 72.

Pennington Creek, see San Luis Obispo
Creek Group.

Permanente Creek, see Los Gatos Creek
Group.

Pescadero Creek. San Benito County, see
Paiaro River Tributaries.

Pescadero Creek Group, 59, 172, 296, 325,

391, 463. 535.
Petaluma Creek Group, 58, 168, 242, 324,

361, 437, 509.
Pico iCVeek, see San Luis Obispo Creek
Group. ^ ^^.

Pico Creek, Little, see San Luis Obispo
Creek Group. ^ ,

Pilarcitos Creek, see Pescadero Creek
Group. ^ „ ,.

Pine Canyon. Monterey County, see Sali-

nas River Tributaries.
Pine Creek, Inyo County, see Bishop Creek

Group.
Pine Creek, • Lassen County, see Eagle
Lake Group.

Pine Creek, Tehama County, see Mill
Creek Group.

Piiie Creek, see Bishop Creek Group.
Phie Valley Creek, see Salinas River

Tributaries.
Pinole Creek, see Mt. Diablo Creek Group.
Pinyon Creek, see Bishop Creek Group.
Piute Creek, see Adobe Meadows Group.
Piru Creek, see Santa Clara River Tribu-

Pit River, 22, 58, 157, 180, 322, 329, 405.

477.
Plates, explanation of:

L 28. 66: II to X, 31; XI, 43; XIIT,
48 : XIV, 68 ; XV, 49 ; XVL 52 ;

XVII. 53 ; XVIII to LIIL 54 ; LIV,
56; LV, 56; LVL 56; LVII, 56;

LVIII to XCIIL 62 ; XCIV, 63 ; XCV
to CXLVIII, 67 ; CXLIX, 69 ; CL to

CLXXXV, 71.

Plates, index to, 322.
List of, 13.

Pleito Creek, see Tejon Creek Group.

Plunge Creek, see Santa Ana River Tribu-
taries.

Pomporiio Creelt, see Pescadero Creek
Group.

Poppet Creek, see San Jacinto River Trib-
utaries.

Poso Creek Group, 58, 163, 214, 323, 347,
423; 495.

Potrero Creek, see San Jacinto River
Tributaries.

Precipitation, 24, 53.

Rainfall stations and summary of data,
77.

Records of, and tables of computed
indices of seasonal wetness, 82 to

152.
Miscellaneous records of, 42, 152.
Gages, number of. 53.

Precipitation data 31, 77, 82 to 152.
Alphabetical list of rainfall stations. 77.

Miscellaneous, 152.
San Franci-sco, 43. 44. 152.
Sacramento. 43. 44. 152.
Oakland. 43. 44. 152.
Berkelev. 43, 44. 152.
For 1921-22. 154.
Prior to 1S72. 152.

Precipitation divisions.
Indices of seasonal wetness for 26

divisions. 32.
Mass diagrams of indices of seasonal

wetness for, 34.
Map showing boundaries of, 42, Plate

XII, facing 44.

Prewillitt Creek, see San Luis Obispo
Creek Goup.

Prewitt Creek, see San Luis Obispo Greek
Group.

Publications of IT. S. Geological Survey,
containing California stream flow data,
175.

Puerto Creek, see Orestimba Creek Group.
Pulgas Creek, see San Mateo Creek Group.
Purissima Creek, see Pescadero Creek

Group.
Putah Creek, 58, 162, 206, 323, 343, 419,

491.

Quail Creek, see Salinas River Tributaries. Quinto Creek, see Orestimba Creek Group.

Rag Gulch, see Poso Creek Group.
Raider Creek, see Surprise Valley Group.
Rainfall records, 31, 77, 82 to 152, facing

32 8.

Alphabetical list of stations, 77.

Ramora Creek, see Malibu River Group.
Rattlesnake Creek, Tehama County, see

Mill Creek Group.
Rattlesnake Creek. Tulare County, see

Limekiln Creek Group.
Rawson Creek, see Bishop Creek Group.
Rector Canyon, see Napa River Tribu-

taries.
Red Bank Creek Group, 58. 161, 201, 323,

339. 415, 487.
Rod Bank Creek, see Red Bank Creek

Group.
Red Mountain Creek, see Bishop Creek

Group.
Red Rock Creek, see Madeline Plains

Group.
Redwood Canyon, see Salinas River Trib-

utaries.

Redwood Creek, 59, 169, 265, 324, 371,
447. 519.

Reeds Creek, see Red Bank Creek Group.
Reapini Creek, see Soquel Creek Group.
Resources, water, of California, 72.
Rice Creek, see Elder Creek Group.
Richer Creek, see Owens Lake Group.
Rincon Creek, see Jalama Creek Group.
Rio de Los Berrendos, see Mill Creek

Group.
Rock Creek, Butte County, see Mill Creek

Group.
Rock Crook. Mono County, see Owens

Kivor, I'pjier.
Rock Crook. Shasta County, see Backbone
Creek Group.

Rock Crock. Stani.-^laus County, see Mar-
tells Crook Group.

Rock Creek, Los Angeles County, see
Antelope Valley Group.

Rodoo Creek, .see Mt. Diablo Creek Group.
Romero Creek, see Orestimba Creek
Group.
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Pain-off. from California drainage basin.s,

45. 48. 50. 58. 65, 6S. 72, 132. 174, faci;ig

.328. See also under names of streams
in index.
Summary of mean seasonal, of Califor-

nia streams, 58.

Mass diagrams of, construction and
interpretation, 68.

Equalization of periodic, from the
mountains, 65.

Pul.lications of U. S. Geological survey
containing California stream flow
data, 175.

Summary of, 58, 72, 322.

Run-off. Mass diagrams of. In pockei
attached to back cover. See list of

plates. 15.
Run-off Curves, comparison of, Plates LIV

to LVII.
Run-off Curves. Plates XVIII to LIII.

See list of plates. 13.

Rush Creek, Lassen County, see Smoke
Creek Group.

Rush Creek, IMono County, see Mono Lake
Cjroup.

Russian River, 20, 59, 170, 273, 324, 37o,

451, 523.
Rustic Creek, see Malibu River Group.

Sacramento, precipitation at, 43, 44, 152.

Sacramento Basin, Table 3.

, Sacramento Canyon, see Adobe Meadows
Group.

Sacramento River at Red Bluff, 58, 157,
191, 322, 335, 411, 483.

Sacramento River, Upper, above Pit River,
58, 157, 179, 322, 329, 405, 477.

Sacramento, San Joaquin Valley, 23.
Salada Creek, see Orestimba Creek Group.
Salada Creek, Little, see Orestimba
Creek Group.

Salinas River, see Salinas River Trib-
utaries.

Salinas River Tributaries, 59, 171, 293,
325, 389, 461, 533.

Salmon Creek, Monterey County, see San
Luiis Obispo Creek Group.

Salmon Creek Group, 59, 170, 275, 325,
377, 453, 525.

Salmon River, 59, 169, 263, 324, 371,
447. 519.

Salt Creek, Colusa County, see Willow
Creek Group.

Salt Creek, Fresno County, see Cantua
Creek Group.

Salt Creek, Kern County, see Tejon
Creek Group.

Salton Sea, 23.
San Antonio Creek, Los Angeles and San
Bernardino Counties, see Santa Ana
River Tributaries.

San Antonio Creek, Marin County, see
Salmon Creek Group.

San Antonio Creek, Marin and Sonoma
Counties, see Petaluma Creek Group.

San Antonio Creek. Monterey County, see
Salinas River Tributaries.

San Antonio Creek, Santa Barbara
County, 59, 171, 290, 325, 389, 461, 533.

San Antonio Creek, Santa Barbara
County, see Jalama Creek Group.

San Antonio River, see Salinas River
Tributaries.

San Benito Creek, see Pajaro River
Tributaries.

San Benito Riyer, see Pajaro River
Gr<i»up.

San -Bernardo Creek, see San Luis Obispo
Creek Group.

San Bruno Creek, see San Mateo Creek
Group.

San Carlos' Canyon, see Salinas River
Tributaries.

San Carpoforo Creek, see San Luis
Obisijo Creek Gr.jup.

San Carjiojo River, see San Luis Obispo
Creek <5roup.

Sand Creek, Colusa County, see Willow
. Creek Group.
Sand Creek, Contra Costa County, see
Orestimba Creek Group.

Sand Creek, Fresno and Tulare Counties,
see Limekiln Creek Group.

Sand Creek, San Bernardino County,
see Santa Ana River Tributaries.

San Diego River, 59, 170, 277, 325, 377,
453, 525.

San Dimas Creek, see San Gabriel River
Tributaries.

San Emigdio Creek, see Tejon Creek
Group.

San Francisco, precipitation at, 4 3, 44,
152.

San Francisco Bay Basins. Table 3, 75.

San Francisquito Creek, Los Angeles
County, see Santa Clara River Tribu-
taries.

San Francisquito Creek, San Mateo
County. 59, 169, 257, 324, 367, 44'3, 515.

San Gabriel River Tributaries, 59, 170,
283, 325, 383, 457, 529.

San Gregorio Creek, see Pescadero
Creek Group.

San Gorgonio River, see Whitewater
River.

San Jacinto River Tributaries, 59, 110.
281, 325, 379, 455, 527.

San Joaquin Basin. Table 3. 74.
San Joaquin River, Upper, 58, 164, 222,

323, 351, 427, 499.
San Juan Creek, jee Pajaro River Tribu-

taries.
San Juan River, see Salinas River Tribu-

taries.
San Leandro Creek, 58, 168, 248, 324,

363, 439, 511.
San Lorenzo Creek, Monterey County,

see Salinas River Tributaries.
San Lorenzo Creek, Santa Cruz Countv,

see Soquel Creek Group. '

'

^
' "

San Lorenzo Creek, 58, 168, '250, 1324,
365, 441, 513.

'

San Lorenzo River, see Soquel Creek
Group. •

San Luis Creek, see Orestimba Creek
Group.

San Luisito Creek, see San Luis Obispo
Creek Group.

San Luis Obispo Creek Group, 59, 171,
292, 325. 389, 461, 533.

San Luis Rey River, 59, 170, 279, 325,
379, 455, 527.

San Marcos Creek, see Salinas River
Tributaries.

San Mateo Creek Group, 59, 169, 258, 324,
369, 445, 517.

San Pablo Creek, 58, 168, 247, 324, 363.
439, 511.

San Pedro Creek, see Pescadero Creek
Group.

San Simeon Creek, see San Luis CbispQ
Creek Group.

San Tomas Creek, see Los Gatos Creek
Group.

Santa Ana Creek, see Pajaro River Tribu-
taries.

Santa Ana River Tributaries, 59, 170, 282,
325, 383, 457, 529.

Santa Anita Creek, see San Gabriel River
Tributaries.

Santa Clara River Tributaries, 59, 171,
286, 325, 387, 459. 531.

Santa Margarita River, 59, 170, 280, 325,
379, 455, 527.
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Santa Maria River, 59, 171, 291, 325, 389,
4G1, 533.

Santa Paula Creek, see Santa Clara River
Tributaries.

Santa Rosa Creek, see San Luis Obispo
Creek Group.

Santa Ynez River, 59, 171, 289, 325, 387.
459 531.

Santa Ysabel Creek, 59, 170, 278, 325, 379,
455, 527.

Santiago Creek, see Tejon Creek Group.
Santos Creek, see Tejon Creek Group.
San Vicente Creek, Santa Cruz County, see

Soquel Creek Group.
San Vicente iCreek, San Mateo County, see

Pescadero Creek Group.
Sarco Creek, see Napa River Tributaries.
Sargent Canyon, see Salinas River Trib-

utaries.
Sawmill Creek, Inyo County, see Bishop
Creek Group.

Sawpit Creek, see San Gabriel River
Tributaries.

Scott Creek, see Mission Creek Group.
Scott Creek, Santa Cruz County, see

Soquel Creek Group.
Scott River, 59, 169, 262, 324, 371, 447,

519.
Seasonal run-off, mean, 50, 58, and see

respective streams.
Seasonal wetness, see index of seasonal

wetness.
Sespe Creek, see Santa Clara River Trib-

utaries.
Seven Well Canyon, see Salinas River

Tributaries.
Shannon Creek, see Bishop Creek Group.
.Shasta River, 59, 169, 261, 324, 369, 445,

517.
Shepard Creek, see Owens L.ake Group.
Sheep Hollow, see Mill Creek Group.
Shirttail Creek, see Salinas River Trib-

utaries.
Sierra Creek, see San Luis Obispo Creek

Group.
Silver Creek, see Mission Creek Group.
Singer Creek, see Mill Creek Group.
Smith River, 59, 169, 259, 324, 369, 445,

517.
Smoke Creek Group, 59, 173, 302, 325, 395,

467, 539.
Soberanes Creek, gee San Luis Obispo

Creek Group.
Soda Creek, see Napa River Tributaries.
Solstice iCreek, see Malibu River Group.
Sonoma Canyon, see Sonoma Creek Trib-

utaries.
Sonoma Creek Tributaries, 58, 168, 243,

324, 361, 437, 509.

Soquel Creek Group, 59, 172, 295, 325, 391.
463, 535.

South Honcut Creek, see Honcut Creek
Group.

South Pacific Basins, Table 3, 75.
Spring Creek, see ^Mllow Creek Group.
Stanislaus River, 58, 167, 235, 323, 357.

433, 505.
Steiner Creek, see San Luis Obispo Creek
Group.

Stevens Creek, see Los Gatos Creek Group.
Stewart Creek, see Sonoma Creek Trib-

utaries.
Stillwater Creek, see Churn Creek Group.
Stokes Creek, see Limekiln Creek Group.
Stone Canyon, see Salinas River Trib-

utaries.
Stone Corral, see "Willow Creek Group.
Stony Creek, 58, 161, 203, 323, 341, 417.

489.
Storage, Table 3, 66, 75.
Storage development curves, Plates CL to
CLXXXV. See list of plates, 16.

Strawberry Creek, Alameda County, see
Claremont Creek Group.

Strawberry Creek, San Bernardino County,
see Santa Ana River Tributaries.

Streams, flood flow in. Table 3, 60.
Stream flow data of California, Publica-

tions of U. S. Geological Survey, con-
taining, 175.

Stream measurements by U. S. Geological
Survey, Plate XVI, in three parts,
facing 328.

Suisun Creek Group, 58, 168. 245, 324. 361.
437, 509.

Sulphur Springs Creek, see Suisun Creek
Group.

Sulphur Springs, see Napa River Tribu-
taries.

Summer flow. Table 3, 75.
Summary of run-off data. Tables 2. 3 and

174.
Summary of water resources of California,
Table 3.

Summit Creek, see Owens Lake Group.
Sur Creek, Big and Little, see San Luis
Obispo Creek Group.

Surprise Valley Group, 59, 173, 300, 325,
393. 465, 537.

Susan River, see Honey Lake Group.
Suscol Creek, see Napa River Tributaries.
Sutter Creek Group, 58, 168, 240, 324, 359.

435, 507.
Sweetwater Creek, see Salinas River

Tributaries.
Sycamore Creek, see Malibu River Group.
Sycamore Hollow, see Mill Creek Group.
Symmes Creek, see Bishop Creek Group.

Tables, explanation of

:

No. 1, 31 : No. 2, 57 ; No. 3, 73 ; No. 4
31 ; Nos. 5 to 30. incl., 31 ; No. 32, 49
No. 33, 52 ; No. 34 to 173, incl., 57
No. 175, 64.

Taboose Creek, see Bishop Creek Group.
Tahoe Basin, 59, 173, 305, 325, 397, 469,

541.
T.aylor Creek, see Lake Tahoe Basin.
Tecuja Creek, see Tejon Creek Group.
Tehachapi Pas.s, 18, 20, 21.
Tejon Creek Group, 58, 162, 211, 323, 345,

421. 493.
'I'emescal Creek, see Claremont Creek

Group.
Ten Mile Creek, see Noyo River Group.
Tliibaut Creek, see Bishop Creek Group.
Tluimes Oeek, see Klder Creek Group.
Thompson Canyon, see Salinas River

Tributaries.
Tibaut Creek, see Bishop Creek Group.

Tinemaha Creek, see Bishop Creek Group.
Tolay Creek, see Petaluma Creek Group.
Topanga Creek, see Malibu River Group.
Toro Creek, Monterey County, see San

Luis Obispo Creek Group.
Toro Creek, Monterey County, see Salinas

River Tributaries.
Toroges Creek, see Mission Creek Group.
Trancos Canyon, see Malibu River Group.
Tres Pinos Creek, see Pajaro River Trib-

utaries.
Tributary streams, watershed areas of.

157.
Trinitas Creek, see Pescadero Creek

Group.
Trinity River, 59. 169. 264, 324. 371, 447,

519.
Truckee River. 59. 173. 306, 325, 397, 469,

541.
Tiuckee River, Upper, .see Lake Tahoe

Basin.
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Tujunga Creek, see Los Angeles River
Tributaries.

Tujunga Canyon, Little, see Los Angeles
River Tributaries.

Tule Lak* Group, 59, 172, 297, 325, 393,
465. 537.

Tule River, 58, 163. 216, 323, 347, 423, 495.

Tulucay Creek, see Napa River Tribu-
taries.

Tunis Creek, see Tejon Creek Group.
Tuolumne River, 58, 166, 233, 323. 355,

431, 503.
Tuttle Creek, see Owens Lake Group.

Ulatis Creek, see Suisun Creek Group.
Upper Truckee River, see Lake Tahoe

Basin.
Usal Creek, see Noyo River Group.
\J.> S. Geological Survey, publications of.

containing California stream flow
data, 175.

Stream measurements by, 52, Plate XVI.
L'. S. Weather Bureau, precipitation

records of, 31, 77, 82 to 152, facing 328.
Uvas Creek, see Pajaro River Tributaries.

Van Lone Creek, see Madeline Plains
Group.

Ventura River, 59, 171, 287, 325, 387, 459,
531.

Villa Creek, see San Luis Obispo Creek
Group.

Vineyard Canyon, see Salinas River Trib-
utaries.

W
Waddell Creek, see Soquel Creek Group.
"Wade Creek, see Noyo River Group.
Wahtoke Creek, see Limekiln Creek

Group.
Walker Canyon, see Mono Lake Group.
Walker Creek, see Salmon Creek Group.
W^alker Creek, see Owens Lake Group.
Walker_ River, East. 59, 173, 310, 325, 399,

Walker River, West, 59, 173, 309, 325, 399,
471, 543.

Walnut Creek, see Mt. Diablo Creek
Group.

Waltham Creek, see Tejon Creek Group.
Ward Creek, see Lake Tahoe Basin.
Waterman Canyon, see Santa Ana River

Tributaries.
Water production, 49, 73.
Water resources of the State, 72.
Watershed areas, table of, 157.
Water supply papers, U. S. Geological

Survey, publications containing Cali-
fornia stream flow data, 175.

Wa-to-ke Creek, see Limekiln Creek
Group.

Weather Bureau, U. S., see U. S. Weather
Bureau.

West Fork Carson River, 59, 173, 307, 325,
397. 469, 541.

West Walker River, 59. 173, 309, 325, 399,
471, 543.

White River, see Poso Creek Group.
White House Creek, see Soquel Creek

Group.

Whitewater River, 59, 174, 320, 325, 403,
475, 547.

Wildcat Creek, Contra Costa County,
see Claremont Creek Group.

Wildcat Creek, Monterey County, see
San Luis Obispo Creek Group.

Wildcat Creek, Stanislaus County, see
W'ildcat Creek Group.

Wildcat Creek Group, 58, 167, 234, 323,
357 433 505.

Wild 'Cattie Creek, see San Luis Obispo
Creek Group.

Wild Cherry Canyon, see San Luis Obispo
Creek Group.

Wild Horse Canyon, see Salinas River
Tributaries.

Willow Creek, Amador County, see Sutter
Creek Group.

Willow Creek, Glenn and Colusa Counties,
see Willow Creek Group.

Willow Creek, Mono County, see Adobe
Meadows Group.

Willow Creek, Monterey County, see San
Luis Obispo Creek Group.

Willow Creek, San Luis Obispo County,
see San Luis Obispo Creek Group.

Willow Creek, Siskiyou County, see Tule
Lake Group.

Willow Creek Group, 58, 161, 204, 341,
417. 489.

Wyandotte Creek, see Honcut Creek
Group.

Wyman Creek, see Honcut Creek Group.

Yokohl Creek Group, 58, 163, 217, 323, 1 Tuba River, 58, 160, 196, 323, 337, 413,

347, 423, 495. I 485.

Zapato Creek, see Tejon Creek Group. Zimmershed Creek, see Mill Creek Group.
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