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EDMUND G. BROWN

WILLIAM E. WARNE
COVER^O, ADDRESS REPLY TO

p. o. BOX 386 Sacramento 2
DIRICTOR

t120N STREET HI CKORY B-4711

STATE OF CALIFORNIA

SACRAMENTO

February 10, 1964

Honorable Edmund G. Brown, Governor
and Members of the Legislatvire of
the State of California

Gentlemen

:

I have the honor to transmit herewith Bvilletin No. 7T-6l
entitled "Ground Water Conditions in Central and Northern Califor-
nia, 196O-61." This report is the foxirth of an annual series of
bulletins presenting information on ground water conditions and
records of water levels in wells in Central and Northern California.
In this respect, the report is similar to the annual reports of the
Bulletin No. 39 series titled "Water Supply Conditions in Southern
California," which beginning in 1932 have presented each year's
record of ground water levels at wells and information on water sup-
ply conditions in Southern California. The activity is conducted
under authority of Sections 226 and I2616 of the California Water
Code.

Gro\and water levels in the North Coastal, San Francisco
Bay, and Central Valley Regions in the spring of I961 were generally
lower than in the spring of I960. However, in Sonoma Valley, Soquel
Valley, Delano-Earlimart Irrigation District, emd the shallow zone
of the Delta-Mendota area, water levels rose a small saaount.

In the Sacramento Valley, the lower levels in 1961 in all
but Solano and Yuba Counties represent a continuation of the down-
ward trend in water levels that has prevailed for many years . This
is also the case in southern and western portions of the San Joaqiiin
Valley.
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Honorable Edmund G. Brown, Governor
and Members of the Legislatvire of
the State of California

In the eastern portion of the San Joaqiiin Valley in the ground
water areas that receive surface water from the Friant-Kem Canal, the
genera3J.y lower levels during I961 continue the break in £in upward trend.
Long-term hydrographs, for selected wells in these areas, show a down-
ward trend in water levels over the years prior to 1951^ the first year
of substajitial deliveries from the Friant-Kem Canal. Subsequent to 1951
and through 1959^ aJ^ upward trend was indicated, especieilly where the
ground water recharge has been increased by imported surface water coin-
cident with some use of imported surface water in place of ground waters

.

During I96I, only the Delano-Earlimart Irrigation District showed a rise.
This downward trend is due to subnormal precipitation during the preceding
three years, combined with an increase in ground water pumping to supple-
ment short surface water supplies

.

Sincerely yours.

k/'yU<^^
/"^^t,-^

Director
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CHAPTER I. INTRODUCTION

The ground water resource of California has long been recognized as

one of the major natural resources of the State presenting problems in use and

conservation. The ever increasing rate of draft on the ground water reservoirs

makes the problems more numerous and complex, and the solution of these prob-

lems more urgent.

All studies of groimd water problems and plans for solution of these

problems have one factor in common: they must be founded upon accurate records

of ground water elevations obtained over a period of many years. This is true

whether the problem is a determination of safe yield of a ground water basin,

an operation of a basin for cyclic storage in conjunction with surface water

supplies, the control of seawater intrusion, or any of the many problems that

must be solved to maintain the benefits California derives from its water storage

basin.

The State, through the Division of Water Resources, began the collec-

tion of ground water data in 1930 in connection with special investigations of

water resources of specific areas, and has gradually developed a continuing pro-

gram of basic data collection. Through cooperative activities of federal and

local agencies, coordinated and augmented by the department, the program of annual,

semiannual, and monthly measurement of ground water levels has gradually expanded

to include better coverage and more ground water basins in California.
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Authorization

Authorization for the continuing program of ground water measurement

and collection, and publication of ground water level data is included in Sec-

tions 226 and 126l6 of the California Water Code. Section 226 provides that:

"The department, either independently or in cooperation with
any person or any county. State, Federal, or other agency, may
do any of the following:

(a) Conduct investigations of all or any
portion of any stream, stream systfem,

lake or other body of water;

(b) Investigate either or both surface and
underground water conditions;

(c) Collect records of diversion and use of
water;

(d) Supervise distribution of water in
accordance with agreements and court
orders therefor,"

Section I2616 provides that:

"The department may conduct investigations of the water resources
of the State, formulate plans for the control, conservation, pro-
tection, and utilization of such water resources, including solu-
tions for the water problems of each portion of the State as
deemed expedient and economically feasible, and may render reports
thereon. In conducting such investigations and formulating such
plans, the department may conduct investigations and surveys to
determine the availability, usability, extents, and boundaries of

underground basins."

Prior Reports

Department of Water Resources Bulletins No. 77-58, October 1959 and

77-59, January 1962, and 77-60, January 1963, reported ground water level mea-

surements in major ground water basins of Central and Northern California.

These bulletins also described basin boundaries and characteristics of geology

and hydrology. Other reports of investigations and plans for water development
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in many of these basins have covered various aspects of the hydrology of the

basins and have included tabulations of the well data and water level measure-

ments obtained during the investigations. Such reports, issued by the depart-

ment or its predecessors, and by the U. S. Geological Survey, are listed in

Appendix C. Contemporary reports of basic hydrologic data issued annually by

the Department of Water Resources are listed in Appendix D,

Scope of Report

The aerial scope of this bulletin is depicted on Plate 1 showing

basins, subbasins, or areas in Central and Northern California for which

ground water level data is reported. During the year covered by this report,

the Department of Water Resources obtained records of fall I960 and spring 1961

water levels in approximately 11,000 wells in ground water basins of Central

and Northern California. The period of record for many of these wells ranges

from ^0 years to less than one year.

Basic Data

Because significant trends in water level fluctuations can be indi-

cated by a representative sample, a selection was made of approximately 1,000

wells for which the records are presented in this report. These wells, desig-

nated as selected wells, were chosen on the basis of a number of factors such

as areal distribution; length of water level record; frequency of measurements;

conformity with respect to water level fluctuations in the ground water basin;

and availability of a log, mineral analyses, and/or production records. The

descriptive data for the selected wells are given in Appendix A. The water

level measurements made from July 1, I960, to June 30, I96I, are given in Appen-

dix B which continues the record for those wells published in Bulletin Nos, 77-58,

77-59 » and 77-60 with a few wells added or removed.
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The descriptive data for the selected wells, and the water level

records for each, were placed on punch cards for machine processing of Appen-

dixes A and B. In addition, the well description and water level measurements

for the period of recoxxl for all of the 11,000 wells are being placed on punch

cards. When this is accomplished, these records, by machine selection or

sorting, will be available for any ground water basin, area, or unit, or for

any combination that may be desired.

Processed Data

Water level fluctuations are depicted graphically on hydrographs of

78 wells distributed among significant basins of Central and Northern Cali-

fornia. These wells were selected insofar as possible as representative of

their respective areas. The hydrographs are presented in Plates 2 through 9

by region, basin, and well number.

Unit hydrographs depicting the fluctiiation of average water levels

in 19 ground water areas in San Joaquin Valley ^.re presented on Plate 11. A

map of the 19 ground water areas and profiles along a section showing water

levels in 1921, 1951, I960, and I96I are presented on Plate 10,

S\immaries of ground water level data collected, and average changes

in ground water levels in basins and areas as well as maximum and minimum depths

to water in each basin or area are presented in Tables 1 through 11 listed by

region, basin, and area. The average changes shown in these plates were deter-

mined by planimetering ground water contour maps or by numerical computations

of selected well measurements of the selected wells reported in this bulletin.

Areas of significant rise or drop of ground water levels are shown on Plate 1,
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Related Information

Ground water naps are prepared for basins in which knowledge of the

water level is sufficient. These maps are drawn to show lines of equal ele-

vation of water in wells. For some basins, maps showing lines of equal depth

to water are also prepared. At approximate intervals, commonly five years,

maps are prepared to show lines of equal change in the water level in wells

during the time interval. During 1960-1961, elevation maps for the fall of

i960 and spring of I96I were completed for Noi*th San Joaquin Valley, Southern

San Joaquin Valley, Lower Sacramento Valley and San Joaquin County. Elevation

maps for the spring of I96I were completed for Livermore Valley, South Alameda

County, San Benito County, Pajaro Valley, Salinas Valley, Northern San Joaquin

Valley, Southern San Joaquin Valley, Kern County, Lower Sacramento Valley and

San Joaquin County, and Poso Soil Conservation District. Depth maps of the fall

of i960 and sorin? of I96I were prepared for Kern County, Lower Sacramento Valley

and San Joaquin Valley, Redding Basin, Butte County, Colusa County, Glenn County,

and Tehama Co:nty. A depth to water map was prepared for Pajaro Valley for the

spring of I96I. These maps are on file with the departmait.

In addition to the records of water levels and ground water contour

maps orepared by the department, monthly water level observations are currently

made or received by the department in approximately 1,700 wells in Central and

Northern California. This monthly well observation program is carried out in

cooperation with federal and local agencies. Additional monthly measurements

are made by these aj'encies which are on file with this department. Data for

approximately 25O wells were published by the department in monthly summary

tabulations.
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Numbering System

The numbering systems used by the department were developed to facili-

tate machine data processing of water level measurement data,

Repion and Basin Designation

The regions used in this report and shown on Plate 1, "Ground Water

Basins or Areas in Central and Northern California," are geographic areas de-

fined in Section 13040 of the Water Code. Of the nine regions defined, the

portion of Central and Northern California covered by this report comprises all

of North Coastal Region No. 1, San Francisco Region No. 2, Central Valley Region

No. 5» and portion of Central Coastal Region No. 3«

Geographic regions, their hydrographic units and subareas are listed

by a numbering system as follows:

1-18.01

Region (North Coastal Region)

Hydrographic Unit (Santa Rosa Valley)

Subarea (Santa Rosa Area)

Well Numbering System

The state well numbering system used in this report, is based on

township, range, and section subdivision of the Public Land Survey. It is the

system used in all ground water investigations and for numbering all wells for

which data are published or filed by the Department of Water Resources. In this

report, the number of a well assigned in accordance with this system is referred

to as the State Well Number,
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Under the system, each section is divided into 40-acre tracts lettered

as follows:
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Chapter II - Ground Water Conditions

Ground water levels in Central and Northern California were generally-

lower in the spring of I96I than in the spring of I96O, The continued sub-

normal precipitation of the preceding three years combined with an increase in

ground water pumpage to supplement the subnormal surface supplies has caused

the decline of ground water in many arfas. This decline is more pronounced in

the central portion than the northern portion of the State,

Depth to water ranged from near surface or flowing in portions of the

North Coastal Region to approximately 5OO feet in portions of the San Joaquin

Valley. In South Alameda County, Pajaro Valley, and Salinas Valley where water

levels in substantial portions of the ground water basins have remained below

sea level, a sea water intrusion problem continues to exist.

North Coastal Region

Sixteen ground water basins or areas in the North Coastal Region

are listed and delineated on Plate 1, Groiind water level measurements at

selected wells in these basins or areas are presented in Appendix B. The

average changes in water levels from I960 to I96I, and the maximum and minim\im

depths to water in each reported basin or area are given in Table 1. A s\immary

of ground water level data collected in the region is presented in Table 2,

Hydrographs, showing the fluctuation in water levels during the period of record

at a few selected wells, are presented on Plate 2o

Changes in ground water levels in the North Coastal area were small

but generally upward. Twelve of the reported areas had rises in the elevation

of the water surface ranging from 1.8 fert in the Santa Rosa area to 0.4 feet in

the Healdsburg area. In the four areas where the water levels lowered small

changes ranged from -1.0 feet in Butte Valley to -0.2 feet in Shasta Valley.

-9-



TABl£ 1

AVERAaE CHANGE IS GROlfflD WATER LEVELS IN

BASINS OR AREAS i;: NORTH COASTAL REGION

SPRING I960 TO SPRING 1961

Oround w»t«r basin or ar*-*

Sulth Rlvrr Plain

Butte Valley

ShasU Valley

Scott River Valley

Had River Valley

Eel River Valley

Round Valley

Laytonvllle Valley

Little Uke Valley

Potter Valley

Uklah Valley

Sin el Valley

Alexander Valley

Santa Rosa Valley
Sant*^ Rosa Area

Kealdsburi; Area

Lower Ruf^slan River Valley

I NujDbcr of

I wells
: considered
! In

_i analysis



TABLE 2

SUMMARY OF GROUND WATES LEVEL DATA
COLLECTED IN THE NORTH COASTAL R?GION

July 1, I960 - June 30, 1961

Ground watpr basin or area Basin
number

Measuring Agency
Number of wells measured

Monthly
Fall

I960

Spring
1961

Smith River Plain

Butte Valley

Shasta Valley

Scott River Valley

Mad River Valley

Eel River Valley

Round Valley

Laytonville Valley

Little Lake Valley

Potter Valley

Ukiah Valley

Sanel Valley

Alexander Valley

Santa Rosa Valley
Santa Rosa Area

Healdsburg Area

Lower Russian River Valley

1-1.00 U. S. Geological Survey 5

1-3.00 U. S. Geological Survey 5

Department of Water Resources

l-lt-OO U. S. Geological Survey 6

1-5.00 U. S. Geological Survey 5

Department of Water Resources

1-8.00 U. 3. Geological Survey 2

1-10.00 U. S. Geological Survey 3

1-11.00 U. 3. Geological Survey 3

U. 3. Bureau of Reclamation

1-12.00 U. S. Geological Survey 3

Department of Water Resources

1-13.00 U. S. Geological Survey U-

Department of Water Resources

1-14.00 U. S. Geological Survey 3

1-15.00 U. 3. Geological Survey 3

1-16.00 U. S. Geological Survey 3

1-17.00 U. 3. Geological Survey 5

Department of Water Resources

1-18.00
1-18.01 U. S. Geological Survey 3

Department of Water Resources

1-18.02 U. 3. Geological Survey 3

1-98.00 U. 3. Geological Survey 3

Department of Water Resources

lU Ik
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San Fr-^ncisco Bay Region

Eleven basins or areas in the San Francisco Bay Region are listed

and delineated on Plate 1. Ground water level measurements at selected wells

described in Appendix A are presented in Appendix B. The average changes in

ground water levels from I960 to 1961 and the maximum and minimum depths to

wat-r in each basin or area are given in Table 3« A siimmary of ground water

level data collected is presented in Table U, Hydrographs, showing the fluc-

tuation in ground water levels during the period of record of a few selected

wells, are presented on Plate 3«

Ground water levels declined in ten basins or areas from I96O to

1961, and rose in one (Sonoma Valley), The declines were generally a slight

acceleration of the declining trend reported for the previous year. The

maximum decline of 18,2 feet occurred in North Santa Clara County which had

declined 8,6 feet from 1959 to I960. Ground water levels in Sonoma Valley,

which had declined 1,7 feet from 1959 to I960, rose 2c0 feet from i960 to I96I.

Sea water intrusion continued to be a problem in South Alameda

County

,
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TkBlE 3
AireRAGE CHANGE IN ORODND WATER LEVELS IN

BASINS AND AREAS IN SAN FRANCISCO BAI REGION
Spring I960 to Spring 1961

Ground water basin or



Central Coastal Region

Eleven basins and areas in the Central Coastal Region are shown on

Plate 1. Ground water level measurements at selected wells described in

Appendix A are presented in Appendix B. Average changes in water levels from

i960 to 1961, and maximum and minimum depths to water in each basin or area

are given in Table 5. A summary of ground water level data collection in the

region is presented in Table 6. Hydrographs showing fluctuations of water

levels during the periods of record at a few selected wells are presented on

Plate k.

Ground water levels were generally lower in the Central Coastal

Region in I96O-6I than in 1959-60 with the exception of Soquel Valley. A

rise of lo2 feet in Soquel Valley is a continuation of an upward trend of

the previous three years. The significant declines in Salinas Valley, South

Santa Clara County and West Santa Cruz Terrace were continuations of downward

trends recorded during the previous year. The maximum decline of 15.9 feet

occurred in South Santa Clara County,

Sea water intrusion continued to be a problem in portions of Pajaro

and Salinas Valleys,
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TABLE 5
AVERAGE CHAMQE IN GROUND WATER LEVELS IN
BASINS AND AREAS IN CENTRAL COASTAL REGION

Spring I960 to Spring 1961

Ground water basin or



Central Valley Region

Seventy-seven ground water basins or areas in the Central Valley

Region are shown on Plate 1. Ground water level measurements of selected

wells described in Appendix A are listed in Appendix B, Average changes in

water levels from I96O to I96I, and maximum and minimum depths to water in

each basin or area are priven in Table ?• A summary of ground water level

data collected in the region is presented in Table 8, Hydrographs showing

fluctuations in water levels during the period of record at fifty selected

wells are presented on Plates 5> 6, 7» 8, and 9.

The Central Valley Region contains most of the ground water in

Central and Northern California. Ground water levels went down in most of

the basins or areas. In I96O-6I declines of five feet or more occurred in

twenty-one areas as compared to twenty-four areas in 1959-60 and six areas

in 1958-59.

In the northern portion of the region, including Sacramento Valley,

Redding Basin and smaller valleys in the northeastern portion of the region,

ground water levels showed a rise in three of the ten areas, a decline in three

ar'^'as and no appreciable change in the remaining four areas. The maximuin rise

was 1.9 feet in Tehama County and the maximum decline was 2.2 feet in Glenn

County. The maximum two year declines (1959-61) occurred in Glenn and Colusa

Counties. The declines were 3.9 feet and 2A feet respectively.

The southern portion of the region consists of the San Joaquin Valley.

Of ^8 areas in the valley, ground water levels declined les^^ than five feet in

twenty-one, five to ten feet in fifteen are?s, and over ten feet in seven areas

during I96O-6I. The maximum decline was 17.5 feet in the Mendota-Huron area.

In the three areas where the water levels rose the maximum rise was 2.7 feet in

the Delano-Earlimart Irrigation District.
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Ground water fluctuations in nineteen areas, shown on Plate 10, from

the Chowchilla River to Wheeler Ridge are illustrated by ground water profiles

on the plate and hydrographs on Plate 11. In these areas, large declines in

ground water levels occurred from 1921 to 1951 » which was the first year of sub-

stantial deliveries from the Friant-Kern Canal. The maximiom change occurred

in the Delano-Earlimart area where the level dropped 13^ feet from 1921 to 1951

»

then rose J8 feet from 1951 to I96I. The greatest rise, ^8 feet, occurred in

the Lindsay-Exeter area during the period, 1951 to I96I, as a result of impor-

tation from the Friant-Kern Canal,
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TABLE 7
AVERAGE CHANGE IN QHOUND WATER LEVELS IN

BASINS AND AREAS IN CENTRAL VALLEY REGION
Spring i960 to Spring 1961



TABLE 7 (Continued)
AVERAGE CHANGE IN GROUND WATER LEVELS IN

BASINS AND AREAS IN CENTRAL VALLEY REGION
Spring I960 to Spring 1961



TABLE 7 (Continued)
AVERAGE CHANGE IN GROUND WATER LEVELS IN

BASINS AND AREAS IN CENTRAL VALLEY REGION
Spring i960 to Spring 1961

Ground water basin or



TABLE 8

SUMMARY OF GROUND WATER LEVEL DATA

COLLECTED IN THE CENTRAL VALLEY REGION
July 1, I960 to June 30, 1961

Ground water basin or area Basin
number

Measurinp; A^frncy

Number of wells measured

: Fall : Spring

Monthly : I960 ; 1961

Goose Lake Valley

Alturas Basin

Big Valley

Round Valley

Fall River Valley

Redding Basin

Mohawk Valley

Sierra Valley

Upper Lake Valley

Scott Valley

Kelseyville Valley

Long Valley

High Valley

Burns Valley

Lower I^ke Area

Coyote Valley

Collayomi Valley

Sacramento Valley
Tehama County

Glenn County

Butte County

Colusa County

Sutter County

Yuba County

Placer County

Sacramento County

Yolo County

Capay Valley

Solano County

5-1.00



TABLE 8 (Continued)
SUMMARY OF GROUND WATER LEVEL DATA

COLLECTED IN THE CENTRAL VALLEY REGION
July 1, i960 to June 30, 1961

Ground water basin or area

San Joaquin Valley
KokelurTine River Area

Calaveras River Area

Basin
number

Measuring Agency

Farmington-Collegeville Area

Tracy Area

South San Joaquin Irrigation District

Oakdale Irrigation District

Modesto Irrigation Cistrlct

Turlock Irrigation District

Merced Irrigation District

5-22.00
5-22.01 San Joaquin County

East Bay Municipal Utility
District

California Water Service Co,

U. S. Bureau of Reclamation
Department of Water Resources

5-22.02 San Joaquin County
East Bay Municipal Utility

District
California Water Service Co.

Department of Water Resources

5-22.03 San Joaquin County
Department of Water Resources

5-22. 0^* San Joaquin County
U. 3. Bureau of Reclamation
Department of Water Resources

5-22.05 South San Joaquin Irrigation
District

5-22.06 Oakdale Irrigation District

5-22,07 Mockesto Irrigation District

5-22.08 Turlock Irrigation District

5-22.09 Merced Irrigation District

Number of wells measured

Monthly
Fall
i960

Spring
1961

3"

93

31
k

5

77

95

21l

It

5

78

6



TABLE 6 (Continued)
SUMMARY OF GROUND WATER LEVEL DATA

COLLECTED IN THE CENTRAL VALLEY REGION
July 1, I960 to June 30, 1961

Ground water basin or area Basin
number

Measuring agency
Number of wells measured

Monthly I960
Spring
1961

San Joaquin Valley (continued)
Orange Cove Irrigation District

Stone Corral Irrigation District

Ivanhoe Irrigation District

Kaweah Delta Water Conservation
District

5-22.21

5-22.22

5-22.23

5-22. 2)i

Tulare Irrigation District

Exeter Irrigation District

5-22.25

5-22.26

Lindsay-Strathmore Irrigaticai District 5-22.27

Lindmore Irrigation District 5-22,28

Porterrllle Irrigation District 5-22.29

Lower Tule River Irrigation District 5-22,30

Vandalla Irrigation District 5-22,31

Saucelito Irrigation District 5-22.32

Pixley Irrigation District 5-22.33

Alpaugh-AUenswcrth Area 5-22.3U

Delano-Earlimart Irrigaticn

District 5-22.35

Orange Cove Irrigation District
U, S. Bureau of Reclamation

U. S. Bureau of Reclamation

Ivanhoe Irrigation District

Kaweah Delta Water Conservation

District
U. S, Bureau of Reclamation
Department of Water Resources

Kaweah Delta Water Conservation
District

Tulare Irrigation District
Exeter Irrigation District
Lindmore Irrigation District
U. S. Bureau of Reclamation
Alta Irrigation District
Department of Water Resources

U, S. Bureau of Reclamation
Tulare Irrigation District

Exeter Irrigation District
Kaweah Delta Water Conservation
District

U, S. Bureau of Reclamation
Department of Water Resources

Lindsay-Strathmore Irrigation
District

Lindmore Irrigation District
U. S, Bureau of Reclamation

Lindmore Irrigation District
Porterville Irrigation District
Exeter Irrigation District
Lindsay-Strathmore Irrigation
District

U. S, Bureau of Reclamation

Porterville Irrigation District
Lower Tule River Irriaation
District

U, S. Bureau of Reclamation
Department of Water Resources

Lower Tule River Irrigation District
Saucelito Irrigation District
Porterville Irrigation District
Lindmore Irrigation District

Department of Water Resources
U, S, Bureau of Reclamation

Saucelito Irrigation District
Porterville Irrigation District
Delano-Earlimart Irrigation
District

U. S, Bureau of Reclamation
Department of Water Resources

Lower Tule River Irrigation

District
U. 5, Geological Survey

U. S. Bureau of Reclamation
Deparlanent of Water Resources

Lower Tule River Irrigation

Dis trict

U, S. Bureau of Reclamation

Department of Water Resources

Delano-Earlimart Irrigation

District
U. S, Geological Survey

U, S, Bureau of Reclamation

Department of Water Resources



TABLE 8 (Continued)
SUMMABY OF GROUND WATER LEVEL DATA

COLLECTED IN THE CENTRAL VALLElf REGION
July 1, i960 to June 30, 1961

Number of wells measured

Ground water basin or area

S»n Joaquin .Valley (continued)

Southern San Joaquin Municipal

Utility District

North Kern Water Storage District

Shafter-Wasco Irrigation District

City of Bakersfield

Kern River Delta Area

Edison-Maricopa Area

Buena Vista Water Storage District

Semitropic Water Storage District

Avenal-McKittrick Area

Tulare Lake-Lost Hills Area

Corcoran Irrigation District

Mendota-Huron Area

Pose Soil Conservation District

Terra Bella Irrigation District

Basin
number

Measuring agency : Fall

Monthly : I960

Spring
1961

5 22 36 Southern San Joaquin Municipal
Utility District

U. S. Geological Surrey

Delano-Earlimart Irrigation District
Kern County Land Company
U, S. Bureau of Reclamation
Department of Water Resources

5-22.37 Shafter-Wasco Irrigation District
Kern County Land Company
U. S. Bureau of Reclamation
Department of Water Resources

5-22,38 Shafter^asco Irrigation District
U. S, Bureau of Recl^ution
Kern County Land Company
Department of Water Reaoiirces

5-22.39 California Water Service

5-22.UO Shafter-Wasco Irrigation District
Kern County Surveyor
Buena Vista Water Storage District

D. S. Bureau of Reclamation
Kern County Land Company

5-22,111 Kern County Land Company
U. S. Geological Survey
Kern County Surveyor
U. S, Bureau of Reclamation
Department of Water Resources

5-22,(42 Buena Vista Water Storage District
Kern County Land Company
U. S. Geological Survey
U..S, Bureau of Reclamation
Kern County Surveyor

5-22.U3 Shafter-Wasco Irrigation District
U, S. Bureau of Reclamation
Kern County Surveyor
U, S. Geological Survey
Kern County Land Company
Buena Vista Water Storage District

5-22.mt U. S. Geological Survey
Department of Water Resources

5-22.Ii5 Kern County Surveyor
DepartniBnt of Water Resources

5-22 .U6 Kaweah Delta Water Conservation
District

Department of Water Resources

5-22.li7 U. S. Geological Survey
U, S. Bureau of Reclamation
Department of Water Resources

5-22,ii8 Poso Soil Conservation District
Department of Water Resources

5-22,50 U, S, Geological Survey
U. S. Bureau of Reclamation
Department of Water Resources

102

32

61



TABLE 9
CHANGE IN AVERAGE GROUND WATER LEVEL FROM

1921 to 1951 and 1951 to 1961
IN NINETEEN GROUND .'ATER AREAS IN THE SAN JOAQUIN VALLEY

Name of ground water area

Area

square
miles

Irrigation and other
water districts included in

thp ground water unit

Net change in

wat'^r level

1921-511/
in feet

Net chance in

water level
1951-612/
in feet

Madera

Fresno

Consolidated

Fresno-Consolidated-Outside

Outside Only

Centerville Bottoms

Alta

Ivanhoe

Outside Ivanlioe

Mill Creek

Tulare

Elk Bayou

Lindsay-Exeter

Tule River

Lower Deer Creek'

Middle Deer Creek

Delano-Earl ima rt

McFarland-Shafter

Rosedale

Arvin-Edison

3^*2.6

404.0

243.0

700,1

53.1

18.1

190.9

17.4

76.6

128.2

121.1

67.6

136.4

156.6

162,2

54.6

140.0

306.0

78.9

205.2

Madera Irrifration District,
Chowchilla Water District

Fresno Irrigation District

Consolidated Irrigation District

Fresno Irrigation District,
Consolidated Irrigation District

Alta Irrigation District

Ivanhoe Irrigation District

Part of Alta Irrigation District,
Stone Corral Irrigation District

Tulare Irrigation District

Exeter Ir-rigation District,
Lindsay-Strathmore Irrigation
District, Lindmore Irrigation
District

Porterville Irrigation District,
most of Lower Tule River Irrigation
District, part of Saucelito Irri-
gation District

Part of Lover Tule River
Irrigation District, most of

Saucelito Irrigation District,
part of Delano-Earlimart Irri-
gation District

Terra Bella Irrigation District

Most of Delano-Earlimart Irrigation
District, small part of South San
Joaquin Municipal Utility District

Southern San. Joaquin Municipal
Utility District, North Kern

Water Storage District, Shafter-
Wasco Irrigation District

-24.1^/

Arvin-Edison Water Storage District

-62.5

-106.7

-61.8

-133.8

-99.0

-36.3

8.1

-22,4



LAHONTAN REGION

Four ground water basins or areas in the northern portion of the

Lahontan Region are shown on Plate 1, Average changes in water levels from

i960 to 1961, and maximum and minimum depths to water in each basin or area

are given in Table 10. A summary of ground water level data collected in

the northern portion of the region are presented "in Table 11. Water level

data in these basins or areas are on file with the department.

The period of record is inadequate to indicate trends in ground

water level fluctuations.

-26-



TABLE 10
AVERAGE CHANGE IN GROUND WATER LEVELS

IN VALLEYS AND BASINS IN THE UHOKTAN RSGION
July 1, I960 to June 30, 1961

Location and recorded maximum
and minimum depth to water in

spring 1961
in feet

Ground water basin or area

Number

Number of
wells

considered
in

analysis

Average
change in

groi-ind water
level I960
to 1961
in feet >!aximum Minimum

Surprise Valley

Madeline Plains

Honey Lake Valley

6.1.00
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DESCRIPTION OF SELECTED WATER WELLS

IN CFNTRAL AND NORTHERN CAUFORNIA

Explanation of heading and symbols used in the columns of the appendix table.

State well number—The state well number is the nunfcer that has been assigned to identify a well. The system, which

is referred X- the township, range, and section subdivision of the Public Land Survey, is explained in Chapter I of the text.

Because the designation of both State and Geological Survey well number? is based on the same system, a well for which data

are reported by either agency will, in 3;ost cases, have a common nximber and the number is not repeated in the "Agency well

number* column. Exceptions occur where the department and the Geological Survey number differs, and in these cases the Geologi-

cal Survey number is shown in the "Agency well number" column.

Agency well number—The agency well number is the number assigned by any agency other than the Department of Water

Resources in accordance with the numbering system used by that agency.

Agency supplying data

—

Each number in this column is the code number for the agency supplying an agency well number

different from the state well number. The agency code consists of a five digit number, the first of which is a region number.

Thus, 32100 refers to agency 2100 in Region 3. Because of the limitations of punch-card space, the asency code has been shown

as a four digit number without the region number. Therefore, the four dicit agency code should always be referred to the region

in which the well is located.

The first digit of the four digit agency code deniTiates the type of well-numb^rin^ system used by the agency, as

follows:

Code Well-nunfcering system

1 Location numbers

2 Monterey County Flood Control and Water
Conservation District or Santa Clara Valley
Water Conservation District system

3 Serial nuntoers

U Local numbers

5 State or USGS system

6 USER system

7 South San Joaquin Irrigation District

8 Kern County I^nd Company or East Bay

Municipal Utility District

The last thre? digits of the agency code are numbers that designate within specified serial limits the type of agency

from which the data were obtained, as follows:

Code Type of agency

000-0^9 Federal

050-099 State

100-199 County

200-399 ttinicipal

UOO-699 District—>fater. Irrigation,
Conservation, etc.

700-999 Private

The agencies arvd code numbers assigned to them in eich of the Regions are listed in the following tabulation:

Agency Code Agency

North Coastal Region

5000 U, S, Geological Survey

5001 U. S. Bureau of Reclamation

5050 Department of Water Resources

5200 City of Fortuna

A-
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Agency Code Agency

2U00

5000

50')0

5100

5500

San Francisco Bay Region

Santa Clara Valley Water Conservation District

U, S. Geological Survey

Department of Water Resources

Alameda County Flood Control and Water Conservation District

Alameda County Water District

2100

2^0

5050

5101

51*00

Central Coastal Region

Monterey County Flood Control and Water Conservation District

Santa Clara Valley Water Conservation District

Department of Water Resources

San Benito County

South Santa Clara Valley Water Consenration District

1531

3202

3527

3700

it200

i+520

4521

U52U

U525

^36

4637

h6UQ

4701

5000

5001

5050

5100

5101

5102

5103

5IOU

5105

5106

5107

5108

5109

5110

5111

5120

5529

56OO

5601

5617

Central Valley Region

San Luis Canal Company

Sacramento Municipal Utility District

El Nido Irrigation District

Individual Owner

City of Fresno

Oakdale Irrigation District

Modesto Irrigation District

Turlock Irrigation District

Merced Irrigstion District

Consolidated Irrigation District

Alta Irrigation District

Buena Vista Water Storage District

California Water Service Company

U, 5. Geological Survey

U. 5. Bureau of Reclamation

Department of Water Resources

Tehama County

Colusa County

Sutter County

Yuba County

Yolo County

Glenn County

Butte County

Placer Coxinty

Sacramento County

Solano County

San Joaquin County

Lake County Flood Control and Water Conservation District

Kern County Surveyor

Poso Soil Conservation District

Janes Irrigation District

Tranquillity Soil Conservation District

Semitropic Water Storage District
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A.'ency Code Apency

5618

6001

6528

6530

6600

6601

6602

6603

660U

6605

6606

6607

6608

6609

6610

6611

6612

6613

6614

6615

6616

6^19

7518

8201

8700

Central Valley Region (Cont.)

Corcoran Irrigation District

U. S, Bureau of Reclamation

ChouchiUa Water District

Madera Irrigation District

Orange Cove Irrigation District

Stone Corral Irrigation District

Ivanhoe Irrigation District

Kaweah Delta Water Conservation District

Tulare Irrigation District

Exeter Irrigation District

Lindsay-Strathmore Irrigation District

Lindmore Irrigation District

Porterville Irrigation District

Lower Tule River Irrigation District

Vandalia Irrigation District

Saucelito Irrigation District

Pixley Irrigation District

Delano-Earlimart Irrigation District

South San Joaquin Municipal Ctllity District

North Kern Water Storage

Shafter-'Wasco Irrigation District

Terra Bella Irrigation District

South San Joaquin Irrigation District

East Bay Minicipal Utility District

Kern County Land Company

Well Use—The use of water is indicated as follows:

Code

(blank)

1

2

3

li

5

6

7

8

9

Well Pse

Unknown

Domestic

Irrigation

I*tunlcipal

Industrial

Injection

Drainage

Domestic and Irrigation

Test

Stock

Unused

Well depth—Well depths shown were reported by the owner, obtained from a driller's log, or measured at the time

of the well canvass.

Data available—Under this heading, code numbers indicate the type of data that are available with respect to well

logs, water analyses, and production records, as follows:

Data Code

Log record

Not checked

Unrestricted driller's log 1
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Data
Code

Log record

Water analyses

Restricted driller's log 2

Electric log o

Electric log and restricted
driller's log ^.

Not checked

Mineral
T

Sanitary 2

Heavy metals -a

Mineral and Sanitary 4

Production record

1

Not checked or not available

Available

Pump test available 2

Period of record—The last two dif^its of the year the record began or ended are shown.

A-
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RECORDS OF GROUND WATER LEVELS AT SELECTED 'if^'ELLS

IN CENTRAL AND NORTHERN CALIFORNIA

Explanation of headings and symbols used in the columns of the appen-

dix table.

State well number—Refer to explanation in Appendix A and to paragraph

on "well numbering system" in text of Chapter I.

R. P» elevation—The numbers in this column give the elevation in feet

above mean sea level (U.S.G.S, datum) of the reference point from which the depth

to the water surface in the well is measured. Commonly, the reference point is

the top of the well casing. Description of the reference point is available in

the complete well description on file with the Department of Water Resources,

Date—The date shown in the column is the date upon which the depth

measurement given in the next column was made,

Dist. G. S. to Water Surface—This is the depth in feet from the

ground surface to the water surface in the well. Certain of the depth measure-

ments in the column may be followed with an asterisk superscript (*) to indicate

a questionable measurement. Depth to ground water measurements may be question-

able for such reasons as (a) well being pumped while undergoing measurement, (b)

nearby pump operating, (c) casing leaking or wet, (d) well pumped recently, (e)

air gauge measurement, (f) recharge operation at well or nearby. The specific

reason for any asterisk on any given measurement may be obtained through the

Sacramento office of the Department of Water Resources.
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The other symbols used are;

Measurement discontinued #

Well destroyed @

No measurement for
other reasons •*

The words FLCW and DRY are shown in this column to indicate a flowing

or dry well, respectively.

Water surface elevation—This is the elevation in feet above sea level

(U.S.G.S. datum) of the water surface in the well. It was derived by machine

comoutation by subtraction of the depth measurement from the reference point

elevation.

Agency supplying data—Each number in this column is the code number

for the agency flom which the water level data was obtained. Appendix A contains

an explanation of code numbers.

B-3



«/)

<
(/5

S S > 8
*j« =

6-S

2^1 =

Is

Ooo

ir» a o^ ^ c
• • • • •

(\j ^ ^ m ^

tn r-« r-t vO O
CO ic «c r^ r-

oo

O O IT C«-> O -* O

o o ifi r- ^ »o o
• ••••••

CT* (\J 'J' (M O^ ^ CO
•-« (M ro <M i-i 1-1 i-H

tT' iT" *—I 00

in in o^ fM
i

• • • •
rsj f^ 4n O'

o
o

^fsjaoooi-<o«-'^rur^in
fvjf\)(\)(\i^f\j{\j rsjf\jr\jcv*\i

OC-O-^ psQ O^OOt'-Cf^f^

o o
o in
o o
«n tn

^ iT



to

<
to

rt^

*\S=E

Oo

irtrvjcoii^trrvjeocDiTf-irgm

cDcoaoooocoococrcDaDooa>
c\jrMf\,'rgfvirsj(MPvjrMrs.c\jrsi

OOCOGOOOCCCCCDCOCOCDCDtD
rMfM(Mf\j(\irsifMr\j{Mr«jfM(M

O O
o o
o o

OOO^CD0500'-'<M<Nj«-i--t O^

000000'-".-H^^.-<.-H

I I I I I I I I I t I t

OJfMfVJfM.—if\jf\j(\jf\j{\j,-i(\j
I I ) I I I I I I I I I

r-aDC>0«-'<Nj.--"(\iro^if\\0

OOOOOO'-''-'-^'-^^'-*

I I I I 1 I I I I I 1 I

I I I t 1 I I I I I I I

OOOOOO'-t^^'-'^.-H
I I I I I I I I I I I I

f\JC\j{MC\jf-irMfvjf\jf\jf\j*-<ry
I I I I I I I I 1 I I I

r*(r)0*0'-t(Nj'-«»M<'^-*>r>'i)



lO

<
CO

?1^

<j t: ^ —

|s

•—
« Of*^*0{^iAOffl

oo

rg(<-lm^(^J^O<^^^t^J^f^

Oo

{rJO<>^rvjc\jf^a3-~i.tfmo

CO OOQOO^CT'OOO
(MfvjfvjfNjfNjfMrgfM

o^or-^r^inofNi

iTirsji-i—tm -.OGor^-f^cococo
rgrofNjrvifvjfNjr^jfMfMfMfvjrvj

(Nlt\jr\jrMr\jrg(MrNjrsjr\jf\jpy

r-« o o cor^ O" f\j f\j m PM (\j rg

fMrsjf\jrgf\)f\j(\jrs((Njrgrsjf\j

oor^r*-%oco«oor^ciffl»0''^

^h-coa)<omrsj(MrsirHpHrH

\0 >o>o<o<£^«o^111111)1
•ooiotMooor^co
^-fMfMf\jfsifM«-«OJ
I 1 I I I I I I

I I I I I I I I 1 I I I

"-<-*—*>o«OCT*iArsjCT*oor^co
rvjfMrM{\i.--«rgr\jrg(\(f\j.-irs)
I I I I I I I I

r^cooO'-<{M.-H(\icn^in»o

t I I I t I 1 I I I I I

.-«4-.-tN0v0O^ir>fM0v(O^-C0
f\JfMfSJfNJ«-»fNjrNJ(NI(\jrM'-<lNJ
I I I I I t I I I I I t

m iT. CO p~i 00 rg (^
• ••••••

o» o* ^ .-I en d r-
r-« .-^ (M rj ro (M fM
r- r- r- r- r- r- r-
fM Osi (Nj Psi rsj rg fvj

r^ lA f*- r^ ry OS o
in iTi o to -< »—1 h-

OOOOOO-H^^-H
I I I I I I I I I I

(M(\((Nj(M^fsjryrg(M(\j
I I I t I I t I I I

h-oo(>Or-trsj.-»fMCO^

o



to

<
U5

** a. J5

j; S .' S« -c ^ —

Ss^

o
o

r-ir»cn .—fr\,_,,-H,of.^ CO ^3^^ o^ o^ mf^fNiO"—•^--^iTir^'-'

^^^ -H^.-tr-»pg(MfS)rsj(\,

'-«NDOs-.tf^oo>or^f*^oo

•-«|—^a^f^(DOC*«*^'Ol^l(^CT' 0'-»—^^oc^oo*c^^-oo

z
o

<
o

o

III I I I I I I I I I

III I I I I I I I I I

OOOOOO'H.-i-H^^^
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ "C1111111111(1
-<rMrgf\j^HrsifNjf\jrsifM^Hrsj
I I I I I I I I I I I I

o

I I I I I I I I I I I I

-^(\jiMcNj.-«rgf\j<\jfNj(\j.-<<N
I I I I I I I I I I I I

oo

r\j ^/^ oo iTi

^ ^ (*^ (^
<*^ (*\ (^ <<^

^ iO c^ •-•

• • • •
(D (T rsi iTt

o o o o
"C «c ^ <o
I I I I

O^ rg CT« ^^ rg ^ ry
I I I (

r^ (D o o

<
>

o

I

3

o
•o

(M
O

z
o

t
O
z

J « > ti

2|0

=

J



(O

<
to

UJ
>

11°

£ ^ t ^^ "c i ^

251 =

11

ooo

r^



to

<
CO

st^

s
* -c

~

= S

coir\rM«oCT» o»oc*<—«>o*oo ^ ON »-• m o

O* CT* CT* CT* 0» O* O* On o* Q> o* o*

r- r^ r- r- o <-t (M^ O .-H r-. <M O O
Q\ ^D O* O^ On ^^ ^K

rgir>(n^.-»Oi0^o*>ONOO GO in
* *

*o -* On r- o i
fNjrg rMf\jococo_i
f\l^ t\j(M.-<t<\cOU.

O

UJ

_J
<

<
O

O

I I I I I I I I I I I I

I I I I I I I I I I I I

r^cooNO--«fNj.-<c>j(^j-in.o

OOOOOO'-l^'-t'-f^rH
nCnO>OnO>£nO>0>OnOnO^^
I I I I I I I I I I ( I

QOfMO-jj-r^fnor^-NOir^NO

I I I t I I I I I I I I

r^a)ONO<-irgrH(Mm'3-tfN>o

ooo

•-tij^{*^i-tON rsj.-HfriooNO'in

OnO'OnO'O' Cr-ONCT»0NONON0N
00 00 CO (D 00 00 OO CO 00 00 oo

ONl^^*-ON•-•<DO*<*^O^^^^^f^

OOOOO O'-trH.-t.-H^.-H
vO<OnOvOn0^^n£<0 nO £ nO

I I I I I I I I I I I I

I I I I I I I I I I I I

ooo

rg »n r- o
^ (*>(*> CO
tC •O *0 'C

O fM ^ C
^ m --* r- 00

I fsj fn (\j rsj

I I I I

r^ ^ CO t-
o o o

1 I I I

r- oo o o

o
-}

< -H
> I

3
a: -H

I- z
O r^

I

1
< I

> 3
rg

X -<
< ^
— z

<

o
z

o
O

5l.

i S -1

^£

£J

o o
in o
O O
in in

o



CO

<
lO

2*1 =

13

o o a-
r- OD r-

o
o
• rg r- CO
\D • • • 1

^ o a* o

r<^\0^fsicor^miooin

r-^»-icofMfnr--*Oir>

oo

•*'4' sO•-<Qoc^o^oc^^-f^lco

r--3'f\jMiricof>joC'Oco
000000'-<'-'<-<«-«.MO

ooo



Si. <=*-/i3%"

I 51
22^

ir\ c*i .j^ >D O iT oDif\iriiriOco(*^j-coo^t-<sO Ci^Of^f^f^f^'-*'^'-*f'^ •S'^O

oo

^ ir> r- o --<

o
o
r-

I

.tf r^ iTi iTl ^ (NJ

CQ 00 OO 00 00 00
fM IN fM (M fNJ f\J

ir> f^ o 4' o u^
• • • • • •

r^ -J »o *o CO ^



CO

<

1I5

£ Q > c^ t: i "-

s«

O
Oo

ooo
ooo

00000*0000 tOiTiP*-

CT'OoO'-*(N(fvj-*rg

rM<M.-H^O<N-**ri(Ti
• •••• ••••Q

I I I I I I I I I I I I

oooooooooooo
I I I I I I I I I I I I

r^coa^O"-ifvj<-<fNjm^if> ^

c*^ m f~i Qv o* r^ »n

rg rsj ^ m ^
^ * * ^ *

• • •••••a ••
rvjfNj rsjfSjfNjrgrvj (M<si

\0>0 >0%0%0'i0^sO>C%0^^
I I I I I I I I I I I I

NO-3-r-r-4"C0^m(t-t^rgh-oooooooooooo
I I I I I I I I I I I I

ih- «0(NlO^ lAnCT'Ot'^ii^

cofN(rn^a)»-«tr»r^--*or-in

1(1111111111
oooooooooooo
I I I I I I I I I I I I

f^cDCT»0'-'fvJ»-*(NC*^^i/>^

o

o
z
o
O

las

= J

»J

P^ ^ tO •—••—• m •—( o f\j pj to 03 -< r^ rsj 00 o f- ^ J" »*>

tn <r iTi CO o O 00



?15

jf « > c • ••••••••••••
«0 rsiOPgryi-trgron^^^rMrg

o»c*^^»no»«-*0»n^H»i^^o\

Z
o

UJ

• • • • •

%0 ^ ^0 ^ >0 ^ «0 ^ ^ >C ^ ^
I I I I I I I 1 I I t I

oooooooooooo
I I I I I I I I I I I I

r-00OO'-'rg<-trsifn,j^iA'O

= 8

to

<
CO

MM

<



to

<
1/5

^1^

.S fo » 4>

J t: i —

O

o o
in o
o o
iTi ir

r- j-n^cMmoiTtco

I I I I I I I I

OOOQOOOO
I I I I I I I I

ooo

*ooor*-tricoc«^ ^nO^O"—'f^r^o

ooo

o m f^ (>

tf(^—^•-^^^^lnO ^OC^<-^r^O (Ti O lA en ^

•-< ^ nj <\)

I I I I I I I I I I I I I

OOOOOOOOOOOOO
I I I I I I I I I I I I I

I I I I I I I I I I I I I

OOOOOOOOOOOOO111111(111111

o o o o
tC sO ^ <c

I I I I

•-< lO CI «o
o o o

1 I I I

«o r^ oo o*

<

<
>
<

-I

(*^ •
I I-
3 Z
r~ O
o u

> -J «

o
z
o

o

o

I

3

Z

<

z

o

?1.

im

Q s>^ —

li

»^

oo
o o
iO O
o o
iTi in

o o
in o
o o
iti in

CD -4-

O rsj

(MOO'O^tDfMt-H o^^m^c.-ior-0'-**£)ino (nmoinj'^-^ooomO\0'-<
O C> (SI >t o^ o o
»n J- ^ f'^ r\j (Ti J'

o o
in o
o o

m m r- (Nj in o^

o O (*^ f^ c^ ^

(NO a^ 0^ CO (Nl r-« »H»ot^'*c^oc<^fH>0"*ino «i<nO'-<fMCT*r\jf*-'OOf^f^oin .-»in*noof*-

^ o m in O eg ^
o o* CD r- f** r^ (D

o ^



?1^
las

'IP

IS

to

<
lO

*J

Oo

OOOf^fNi^»Ors;r^^O*ff' ^
oo r- ^
OD CO CD
f\j f\j fM

CD ^ CO
• • •

f~t t\ cr\

^0 •-*

^^oor^co-*.4'co(n^t-t^

o



fcO

IIS

l«

<> O
o o
.-H O
in ir\

o^ o
o o
^ o

«0 h-

o



CO

<
U5

if.
as

^ *c ^ —

= 8

o o
o

^^Of^m'*^^P^OO^-•^sl^g
lA QO iTv

m f*i ^
•^iD^COOOOOOO^ O^ (^ ^ r-i

rgrg(Sj(\if\jrgPs)f\j (MMnjco

I I I I I

'»'>0'^<*^>Tf*-r-o o«-*rMrsj

r- * tn *o
• • » •

r- c^ »-» (M

O— q:

<

OOOOOOO'^rH^
I I I I I I I I I I

fMrg^fM.-f^fSj(r>Og.-<
I I I I I I I I I I

rHf^ooooi-H fvicn^in

0<-t OOOOOO'-*'-*.-".-"—IrH

II I I I I I I I I I I I Ioo (NjCT«fooaofN(or^r---<0'.oOO fVJ'-HIMfMf-tfNirg.-Hi-HfNJ.-H.-H
II I I I I I I I I I I I I

o --*

I I

o o
o o
I I —
eg ^

o<

3

O '-^

I Io o
o o
I I

o ^

O -H

^ nO
I I

o
o o
1 I

rsj ^

o o o
nC ^ sO \011)1
-O ^ r- o
fNJ f\j rg o
1 I I I

r- © o» o

o

z
<

->



to

<
to

c-j:

,

«* a. J
3' so

= s

4, E

OO

3
O

2
O

^-(mr-r\jorg%0(\i.-«f\j(\j

{nr\jr-t^^f\jf\jrnfOfi~irt

QONO(Mr»-CT\r^{«ir-cor^r^

c^o^•-<.-^oo<^c^c^<-H

00000-<"—'^^^
I I I I I I t I I 1 I

.-«f\jf\j.-i(\jfM<~Hi-Hr\j.—irg
I I I I I I I I I I I

Oo

(Njojc-Htnin^merir^ —«^rg^r-«.-«^^cOincD<^

Oo
-*

^- ^ ® CTv

rgrgCT^r-iir\irt-*(«^fnr^

I I I I I I I I I I

r^ocoor^r^fNJO-*<-t»*(>

CO



(/)

<
V5

f ^ > cJ t: C —

= J

£J

tT -4^ .-I c^ ir\ o»

^o o^ ^- r^ o^ <D
•O ^ iTl ^0 nO ^

^i\jir\^f\jir.-.fvjf^o mr-r-fNjoooNOcomtnoo^

I I I I I I I I I I

<-« <Nj iTi r^ , -Ha^rgasa.fNjajO'^f^ tni-i^rgooO'Ocotnt^tD^

o
o

o o ^ ^ ^ ^
>c >c «o ^ «o iO
I 1 I I I I

la >o ^ iTt tr> CO

I I I I I I

-H rg r-« f\j ro ^

O

000000»-<^»-«.~H
( t I I I I I I I I

fM'-HfNrvj.-HfNJ.—l.-H<\JfM
I I I I I I I I I I

<«
^

rg.0^.-*O<crnir\{M»0r-<org
•*oO'-H.-4cor-vO*Oir\CT'0 <t

OOOOOOO'-H-H.-t.-t^^
I I I I I I I I I I I I I

OiTitrifMor^inctlot^-'tfrgO
(\ji-HrH^^ooocnr\jrgf\jw
< I I < I I I I I I I I I

o

o^r^o*^r-4.-<^\Oo^if*r-

I I I I I I

• ••••••••••

I I I I I I I I I I I

Oinrvio—iinmof^-tffNj
rg-H^^OjO ornrgiNirsi
I I I I I I I I I I I

lO



!2
—I

00

^|5

£ « > cJ "c i "^

2*1 =

ll

rsi

Z
D
O

<
<

z
<

ooo
oo oo

•»

• ••••••/• fNjO(NJC'^<*^fNJ'-<'NJ fsjincgh-fNjr^r^^^a^ojoo

Oo

O^ e\i f^ <t r\i

^ -* •* >0 >r*

^3 ^ ^D ^3 ^D
r^ f\j (M CM f\j

I I I I I I I I I I I I

O" ••• ••••••••• •••a******** •••••••••••• •••••

^^^ OOOOO—'^'-'<-« OOOOOO'-*'-'^^—»'-• OOOOOO--"--*—<^<-t<-t ooooo
^ ^ yO <£s0^<0>£0^^^ ^iO^\0<0'0<£^^*00^ iCi£^^^%C%0^<00^^ ^ ^ ^ ^ ^III I I I I I I I 1 I I t I I I I I t I I I I I t I I I I I t I I I I I I I I I

(NJPJ^ O—'OOOOOOO (NJOOOOOOOOOOO Po^^.-i.-^^.-i.-H^^r-i.-« ^^^^^
C I I I I , t I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

-
I I I I I



</)

<

5I5

M % r S

51 SI

13

oo

o o o o o iTi iTi iTi iTi iTi tf^

o
o
CM

oorgO^(*^cMfnr^t«i*C^-CJ'

OO
<«

•^ r\i 'O r*> ii\

in in ^ J- ^

o o o o o o o o o o o

t I I I I I 1 I I

(Mco^fniNcor-r^sO-^o-*
*0 eg o (<^ tn
iTv »n ^ ^ -^
f\J fSJ CM (M IM

o ^ ^ ^ ^
^ O ^0 >£ '<0

r I I I I

fsi rn —* -^ m
o o o o o
I I I I I

<M rH (M m »

CO sT o in CO om cNj (M -» ^-1 o
O^ O (•^ (*1 (*1 (<\

I I I I 1 I I I I I>o^tnin«n-^^^ ^oOfMOfSIOOOOOO
I I I I I I I I I I

r-coc^O'-*f^J•-^^gf*^-4

(^ininm'Oc^'4'<>^co'CT>o

<MfMf\((N(rgr\jfN((Mr\jrgfNj<M

000000'->'-«^^^'H
I I I I I I I I I I I I

f\)(Mf\j(NfSJ rg--«f\j(M(M(Mrg
t I I I I I I I I I I I

• ••••••*•
^^^ino^ini-H.j-oo
{*^^gMrgc*^(*^f<^^gr^

0''-«'-«C«Ofvinjoo<-<

^f^cO'*omcolno<^
rsimcnr^rgrsjrijmrg

i£ >0 ^ ^ i£ ^ ^ sO ^ ^
I I I r I t I I 4 I

<>inr*-in'-<f^-*(*>r-in
(NlfMfMfSjrslfSJfNJfMfMfSJ
t I I I I I I I I I

^-a0£^O'-^<^l^(^J{<^^

u



CO

<
CO

I
s
as

£ 3 > C^ t: i —

251 =

= s

•-1 *0 •-< (NJ <>

o»Of^ir\»ooooooiO>j 0(Nir^co«-Hi-i(Mi-«iMCT'm

O
o

or»- r^ <t r^ o o G
coo^ r^f^u^^.—(O O'O'Qoo^iAd
0003 COtCOOOOCOOO OgfNJfMfSjrgfNJ

O 00 «o »-t <t *

4'0*-*('^'0 m«-«(M(Njir>»-<cg»o(org ON%oao«o(MO»»oco»o-*<NJ ao-^ .-t^r-*rNj0^a> org^o^-o^o
0^



lO

<

C-f;

^ "C ^ "^

^1 sii

= s

om
om

• •••••••• ••DDD

O
o

CO <£ >C ^ lA
• • • • •

u^ ir\ tO >o -o

CD iT r- r»-

• • • •
O >C lO >o

o
I I 1 I I I I I I

(MfMrMfMCrvirypjOsi
I I I I I I r I I

O
o

o o o o o •-<

>o ^ iO «£ >o ^
I I I I I 1

*0 "M r- CT* ir> i-t

rg ry f>j f\i O O
I I I I I I

r* (o CT> o^ o n^

o
o

*OO t\t -it -^ "^ ir> r\t *c\ f^ t^

t I I I r I I I I I I I I

OO 0(Mf\j(Mrg00<Mr\jf\j(M
> I I I I I I I I I I I I

oc*^ oo'^ojr-trsjmm^tno

• •
CO r-

o ^
I t

o
1 I

o rs(

fN-tf-tf-jr^iTiaocD

<? ^Psifsirgmrom

ooooooo^
>0 "O ^ lO ^ ^ ^ ^
I I I I I I I I

I I I I I I I I

o
o
o

QC



lU

<
to

1I5

s S >; s^ t ^ —

= 1

o
in
o

z
o

<
o

z

corgo>£»MCT«oocor*-^rg
• •••••••••••

"ocgyOOt^rsjfNj-a-maJO

I I I I I I I I I I I I

fvjf\jrorgfsjrgf\j(Nf>J(Nj{\j(>o
I I I I I I I I I I I I

r-coo^o^<N^(NPn^ir>*o

00



-s a > £

to

UJ

<

O

o
I

a. =

S^

z
o

o



l/^

<
CO

11°

i s . s^ "C ^ ""

255 =

= J

4-

o
I

cr^ rg
• •

r-* O

• 0» CO -J- o
<9 • • • •
o ^ o c^ CO

O ^0 iTi r* r\j



«/)

*/i

£ ^ > CJ "c i "^

'I Si

»j

oo oo

lA tr^ lA CO ,m o
• • • • • •

p^ a« 00 o r- t^
fM rg <\i m ri ^
rg rsi rg fM ry rsj

ir> in in rsi

.-• m ^ ^^ ,-*



CO

<
to

las

i t jC —

4, E



!2
-J

<

UJ
>
UJ

I
O
Z
z>

O
o

lis

£ »i J s

= s

o
o

o o •o c^ ^ o r-
• •••••«

r-4 a> CO h- CO CD rst

r> rvj ry rg fvj rg (M
'J -* ^ ^ * -* *

-* * CO ir\ cn -4- r-

^ \0 ^ iO tO ^ >c
I I I I t I Im ^ rg rj CTi CO O

i-H -( iM pg r-« ^ (M
I I I I I I I

rg i-H eg {<^ ^ tr\ ^

O
in

U2'-«cococoh-o--<0—<rgpg rgoa'rgfM(>(riif>r*r- .-l^-^r^o^mO-»Org•-Ht*^aJ
• ••••••••• •••••••••••••
ir^co^omiTitTtj-j'^m oop*-C7*o*o*<y*a^eo^m^r^f*-
rgir>rgrg(\jr\jrgrgrgin t/\<r»tf\intf\tf\rgif\rgrgtnmtn

coooocoooo<^<^c^c^CT'0*0<-<000'-»000000

*oo«ntnm^r-iO'Hoa>o»

O^OOOOO—t'-*--H^.-»^

< I I I I I I I I I I I

f*-tnrgirih-rnoo.-»(sja*r-o
-*OrgfNi'-<»-ir-irgfMf^.-*fM
I ( f I I I I I I I t IO *00'-irgi-«rgc*^<3'ino

^vOr^-J-^JP^t^ir-io^o^ ir>o^i-ivOrg(n>ocgio-J'ir>(^co

iMPgrgrgrgrgtr\fsjtr»infMrgrg

^^^-(ocoo^CT«c^c^c^o^o^o^^ ooooooooooo
trimir\tnir»if\tntr»iAio»r\inir» >o^O'C<o>C«0<c<0>o<D<o
I I I t t I I I I I I I I I I I I I I I I I I I

fnpHog^H*-«^^,-(.-(»-i^.-i^,-H^^OfM(MrgrgrgrgO
I t I I I I I I I I I I I I I I I I I I I I I I

f^OiA^^kft»or^<ooo^-«pgi—(rg(r\^ir\sOf^coo*0'-H

>



U)

<
CO

oc

Cr!

*5 = .s

l5l =

l«

ilJ

"O lA ir» *o <y*

o o o o <^
lA ir\ »n in ^
p^ o^ d m t*^

J- ^ ^ * -;f

O^ O O CT« «o

o

r^f\ji-»0^<MO-*rsjrg*ooOi-ti-*t^o»-«o*Of^ooom*or\J-*'**ooiriNO r«-o*^-4''*-oo

oo<—»o^^ooc7*0'coC'r*-r-r^QDO^ o^o^oococor~f*-r^QoaooooDC'C^
^ O^ O^ CO 00 O^ O^flOCSGOflOQOCOCOCOQO CO CO OD GO CO 00 ffiCOQOCOCOCOCOQOCO

O O* IN o .-• o .-«

rsj .-« M (SI (M rM (M
-t ^ -* ^ 'J -* ^
<t -* -J -* ^ -3- J-

c*^<XlC^o•Haoo^ocDflO'*fMO^c^^-oo^o•*^^o^g^A^co^o•*^Oln•4

r-r->oo'oor^ooco<oocooooo*o*eoC'0^o^oooo<7«o^<7^c>coco
-J- rsj r- r- r*- rsj ^
o -H oo o c> o o



J2 "c J»
—

O
o
a:

to

<
to

^Of^J^^^^-^^roooc^(*^**^^^CT'

>*^<tNf<J--d--*"*-*'»-*-*"*"J

oo<-«fM(^Jln(^J.-H^ooc^oc^oooc^-^c^c^f^C'^^>cc^c^oooo
.H*-<i-tr-H»-<r-(.-ll-<.-(i—<<-H.-«.-Hr-(.-»«-'"-t«-<i-<<-H*-<rH.-l.-Hi-l.-li-(.-l.^f-'

»OOsOm»f\ir>>rrgfMO^<>a*.-Hm ^^co^-^-•a)m^^^JCoococnc^cof^ir-ti^^^^g^o>0'M<^r^o*^oco

COO^COO^^CT»CT*^^ffi®0OCT^CT'

o u

I

US

z

<

o
z
o
O

JS.g3

= J

*i

o

l^J«f)^£ll/^r^v000^c^fsJC^O^--J^gOOOcDO'O*^0f^

OI>Of^C>oor-00-H'-"'HO-0><><7'0-0(>00000

..«••«»••••••••••••••••

o^o^c^c^c^c^ oooooooooooo^^^'-;'-^'-;

I
I

I
I I I I I I I I I I I I I I I I I I I

o
o

^-vOO•-l^lr^JCMO^*^oc^<'^('^o^ooc^co

ooooocoooooooooooo

CODOCOOOOO(DtOCOCOCOCDtDCOtDCT«COr^®

I I I I I I I I I I I I I I I I I I

I I I I I I I I I I I I I I I I I I

^-Oli^>o(^-3l^*o^-a><^o•^f^J•-•'^Jt<^T

o

m •

I
>-

m o <
>

B-31



—J
—I
UJ

<

UJ

I Si
s;5

o

o^c<^J(«^»*^o*'-t^coc7^lr^^-HO»o^^^^ooc^ r^

fMfM<M(Mr\;rNjf\jf\j<MrvjrM<MfMrs(r\jcgr«jrs) rvi

O

-* c^ <-» nO

o) £> o r-

t«^ O* <-« CD
• • • •

I

r- r- *r» tf\

h-r^{O00C7«0*O*<7*^0^^O0^OOOOOOO OOOOO^Hi-HrHr-1^-(.-*

I I I I t I I I I I I I I I I I I I I

<—»00'-<^^'-»'-*^*'-<-HtMi—<^H.-(t-*r-fOfNJf\jfMr\jrgr\j—<"-H.-tfMrg--(.-H^H
< < t I t I I t I I I I I I I I I I I I I I I I I

omo

(*1 ^ f^ ^ ^ ^ CT*

• ••••••
cn in n fNj o oo <o
-^ ^ ^ ^ o o o
en c^ t*^ c^ ^ (*> <•^

(•% rn f% (*^ m c*^ <«^

n o •-<-< '^ CO
• ••••••
Ov r^ o^ o p^ ^ n^

r^ CO TO o* o* ^ o*
iTi iTi ir> tn ir» in in
I I I I I I I

CD <-H o^ ^ CO ^ r-
o o i^ ^ ^ -t ^
I I I I I I I

o >* o * »n ^ r-

< -^

> o

<

o
z

o
O

i5 .'8

= J

*M

O

rH momoocr->o^fM^(»>(N«o—«0'f*^^r^*c-*C'Or^a)ir>(^<-H^c

— CO

oDin^cf^—*<-• -^r^o^—«

O^ ^ O^ O"- O^ O^ ^CTC^^ff~^

-*^-»''*-»-*-*-*-tf-j-d-<j'-t-J<t-*'tf'*<J'-3'-a'-3'-a'-*'a' -J-*-? 'J

.-(OfnaOsOO^OfM^ OC^'*Omr-C<~iOO>OfM»OOCT'CD-Hf«^inrslsD
• ••••••••••••••••••••••••••• •)
-«000(rio^i7>—«r\jf^<^f\j<f'^'-»CD*0(Mrgi-HfMrgi-«.-«{Mr-*(MOrn o

^r^^t-tf-^^-j-j-a--*-*^

f^r-cDoooo oo—''-"•-'^
minminiTiin ic*0<^^'<0^
I I I I t I I I I I I I

f«^.~iCT'^<^inf^O'-'^^CDO

I I I I I I I I I I I I

^^Ol^^t^-3c^ 4-Of\jm^tn

Z

8-32



to

<
to
-J
UJ

o. go

*J =

s 51-

(n



lO

<

^ S > «^ t: i —

= *

r-< ^ pg ^ iC O *-• QO -^ iO 00

00 >0 iTt ^



CO

<
CO

rl5
11°

*>s=

SI 51

= J

(\( m r^ i£>

-* ^ {<i f^

o* c^ ^ ^
* 4^ ^ -J

(^C^^Od•J-*c^JOf^J(*^^^^lr*r-« r^OJ-O^ •-I t\t O O^ ^ -t 00

t^ ^ c\i r*^

r^ r^ CO CO

cOsOO^«-«i-»i-friir»dfNj^HOCD-i-

•*-*^^ '^ <t -9 -^ •* s <t

•^ (\i (*\ t~t ir'(*^f^rnrginoo

rgrvjrgfNj r\j(MfMfsjf\iPM(M
O^ ^ Q^ o^ o^ o^ o^ o^ ^ ^ o^

.-I o^ -* o>

00 4" r-4 fSJ

r- ^ a\ o» ^ ^ o
^ o r^ r- r- r- CO

••••o •••••••
CMCsirgrsj rsirgrgrsjfMrgfsi



CO

<
1/5

11°

= s

u E

iTifv Of^rNj«-ifsi(Oirir*-mr^r*-r-oo^<-HO<Mi-«infNjcooo<Ni'4'U^r»-<y«o^O^~

COCO '0^o*0'D^O'0'Ol^l^^^l^llf^l/^^oo*o^o^c^Ol^>lf^^/^l^\l^\lnl^ll/^^/^lf^^o^^l



t/>

<

2*<^ -

= J

rt o



lO

<
Ui
.J
UJ
>
UJ

A s > s^ -c i *-

= J

o
oo

o >-*

o .-»

c^ ^K ^^ ^K ^h ^^ ^^ ^^ 0\ o^ ^N

• ••••••••••D
(M^xO*0»riO.-HCDCT'.-l.-i

(OfMf^t^J'COO'^Ofl'J^CO

(O(sicor*-'0ro<^r--*t*^mrg



(/)

<

251 =

= s

o o



to

<

ass

5 S wi
JS "C ^ "-

|5i
gj>l

i= J

in o



CO

<
«/5

Agency Supplying
Data



to

<
to

5 § j.'S^ -c i —

-lis

II

^ o



fcO

<
CO

si:.
11=

J •= i —

=1"

£J

nO in

CM IN

m ^ ^

o

<
>

o o



CO

«rt

Agency Supplying
Data



(/>
—I

Hi

<
12

&I5

J •c i —

= s

^1

CM O
O iTi

.-« O
IT <f\

O » l-H

iTt GO (M

o {MO^«-ioomCT»r-oOi-t(M

^ Jl^^fooo^Qo^^oo^-flo

in (M ^ o o^ ff»

00 o f\t tn o CO

m ifi .-t

o »-* .-<

r* rH ^ ^ ^0

l<^ C^ (N l>i («^

o m o
r* ^ 00

r- 00

I t I I I I I I

r*^ 0<^o-*rsjmNOP^

o

00 ^



to

<
to

2^1 =

= JJ

<

00 o o
CO r- t«^

^ ^ o
%o r- ^

•M f«- %o

in o o

r\j o
o in
-H o
ifv iTi

CO Q^ f\l G O^ —•C^-CT'-J'^-CT^iritD 'O f- r^

vO ^



to

<
to

Si. Q. ^5

1
I 51

= S

c\j o



CO

<

UJ
>

I
O
Z
o
oc

O

*5= =

<§«

£^

o



i -c i •=

to
—J

LU

<

LU

ootoin ^fMcn »fscMDooin—tr-r-t^pg
o o o
-* "* 4-

• •* r- O r-t Ifl CO^ • • • • • •M O O -H ^ O rg
I o o o CO r- CO

tfX ^ ,-« rH

*OCO(OOiOO'--ti-HrH

moorMou^9^(*^o^^oao

f\i m r-
• • •

'» CNi *

= J

iC «C ^
I I I

ir\ m —

»

(M (NJ Psi

I t I

-J- in ^

o ^ ^
>C ^O \0
I t (

r~ if\ •-!

O —* rj
I I IO f<l ^

«o >£ sC
I I t

lf\ (*> .-H

fSI CNJ (M
I t I

^ in »o

OOOOOO'-H^^.-H.-i^
I I I I I t I I I I I I

I I I I I I I I I t I I

r^coCTvorgrst^tNjm^insO

rg ^



U3

<
to

11°

™-c J-

i= J

a- fH o rg ON O
t*^ 'tf r- ^ o CD

—*'-<ooo <j-*oor-^oom^ o r- oo lA

-H a* o oo r-« o «0 CO iTt CO sO f^ 't <-»

I I I I I I I I

vOvO*r\ir>triO^«-<ir>fNjO'ir>'.*eo»o O r* GO lA

O

UJ

yQ tC ^ ^ *0 'C

I I I I I I

«0 00 CO >c >o >o
fM fsj (M fM CM <-«

I I I t I I

'-' CM <*i -» in sO

o ^
I I

in t^
o <-•

o *

^ %c «c >ctill
'-' 'O %o »o
-H (M (M ^
I I I I

-J -J in nO

CO en j^ o
^ vO ''O %o

>c ^O «£) nO

I I I I

—< -o ^ -o
r-1 (M f\J ^
I I I I

<r ^ in .o

^n^^Otf^Oln^nco^m»n^lno
inininmintnin^ ininmminin

I I I I I I I I I I I 1 I I

inor^in*nor^'OaooO'-H*0\0'0
fM{*lfNJOnjmnjoj{MfMi-tr\i(Mr-«
I I 1 I I I I I I I I I I I

r-coo^oo<-«(Mr-((Mm^^in^

o cooooo—<--«•-<

^ \0 ^ ^ •£ >C s£ 'sO tC tO

I I I I t I I I I I

in o'*^inmot^«ca)oo
CM {*lfMO<MC*^fSJ(M(MfM
I I I t I t I I I I

r-C0C7«OO—<(M—<(MC*^

< t~

CO
fM •

I t-
UJ z
(^ o
o u

o o

4)
o

o
z

o
ilii

05 a 8— * "C ^

Jl

in CT* * tn o> J- r*i -H fM



UJ

<

£ a ^ V^ "C JJ
*-

= «

^-1 rvi o if>

(M rsi O O
^ in ^H 00

o O <-• u^

.-• tr ^ O^ iTi (Ti O^ •-« C* O
-H ^ {*^ ^ fM (^

0» CD O tA

^ iO ^ CO
<*l c'^ <'^ (^

rsj pg .-« ,-. ^ ,-» .

4t

>f O <» »o

f- h- o^ cn
in ir\ iTt sO

• • a • D
in m t^ cn o lA
• • • • • •
po n^ ^ o •* -»

^ ^ ^ ^ ir» If*

O

UJ

<
>

0000000--i-Hr-<.-«

I I I I ( I I I I I I

rsJfrifMO<NOfNJ fMfMfM^^
I I I I I I I I I I I

r-aoCT*OOfsj(Mt-irsim^

>D tO -^ OsC ^ tO %o1111 I I I I

I I I I I I I I

I I

rg ^
I I

ooooooo--*--^^
t I ( I I I I I I t

Ln^HiOiP lf^^-•^~^QO•~^

I I I I I I I I I I

r*-coo^OOfNJ'NJ—•(*>•*

o



to

<
CO

> exiL ex SS

^ ^



LU

<

UJ
>

-S t ^

= J

^ o



t/5

<
(/5

^1.
^1'

— 3 r £

S
'I Xj* ^ ^

o cr o
ir\ G *r\

o ^ o
iTi if\ iTi

OO rg rg o 00 '

o- o



(O

<
CO

?l.

2^1 =

o



«/>

<
CO

11^

k_ *> —
£ » >; 1!J "c i —

= s

o o



(/}

<

11°

> :« >; li

; t: i —

i= J

o o



^1'

£ s > c^ *c ^ —

to

<
to

o o



CO

<

fr^-

£-£

^1 5S
2*^ -

li

iTi CO f\j .-« ri

O* O r-l .-( (D0*0000

if\ rg 00 o» r-

\C >0 ^0 \0 >0
I I I I I

(^ 00 if\ i-H in
O -< r-« O rH
I I I I I

-H rH rxj rn rn

^oo^OfOirioo(«i

'OO'or-mcNr^

ir\»fvir<irtmiAinin

OOO^w--i^^
I I I I I I I I

--I0'-<0'-*f0--«0
I I I 1 I I I I

O ^
>0 %£)

I t

O O
I I

O fO

o »-«

t Im o^
o o
I I

o m

rf> \r\ is\ -^

r* ifi if> %o
• • • •
in r- K r-

o -^ ^ ^
sO ^ >C <£
I I I I

n^ C^ ^ rH

o o o
1 I I I

o <*i in %o

lA O O O
• >>^ •>>->- vv>->- ••
c>q:q;q: ^q:q:q; oratroc orst

o ^ o ^
I I I Im O^ ^ r-t

o o o
1 t I I

o fo ir» ^

o .-t ^ ^
>o ^ <o ^
I I I Im CT* <f —

t

o o o otill
O rO ir\ «o

O rH ^
<£ >0 >C <£

I I I I

C*l |> ^ •-<

o o o
1 I I I

o 0^ ir\ «c

rH O --^

o o

O
2
O

o

<
ID

UJ Z
o o

o



—I
LU

<

11°

i -c ^ —
oooooir\0'0*o*o^r-co*ooo

in

rNjr^^iAOP^ooOmoo

a: a: a: f\i cr q:
Q Q O -H Q o



«/>

<

Oi
UJ

I
o
Z
O
O

?f5

£ ij > £i T: i —

25S

= J

4-
rM

o

<
>

<

O 00000>-«.-Hi-i.-t^^rH
I I I I I I I I I I I I I

OOOOOOOOOOOOINI
I I I I I I I I 1 I I I I

I I I I I I I I I I I I I

ooooooooooo(*ir\j
I I I I I I I I I I I I I

OOOOOO^'Hr-^^-Hr^rH
I I I I I I I I I I I I I

^H(*^f^J^/^f'^(^J^l^c^(•^(^^—It—(COoooooooooootnrsi
I I I I I I I I I I I I I

o
in

u
o

o
ac
00
o
Iu

in

Ilii

ll

•-H'JO ^f-<oo»ooro^CT'^s*m*ovO yO f*^ tr\ t^ ^^

(Mogf-H o^oO'O^ooooaDQOcocor^cor*
COCOOD rHi-l.-t|-Hi-<i-4(-li-Hi-Hr-«-Hf-^i-H

o^ >o o
CD c^ o

O Q O Q Q ^ .-H



to

<

*!= =

in

-* -J »-* O' o^ »o stf*---<(T'or^-jmj'r-u^m ^n^-«oo*^^ct>(^J.-^(^JO -^^^oo^o«o«oo^—i-*-*

m iTt CO o o en

^ .-< ^ (M O ^
•^oooo*u^u^p^or"(or^o*

r^coo^o—«cD«D(or^r^oo

O

< —
> Q

u —

10 >£ ^ iO ^ *£

I I I I I I

^ lO '*^ C> o^ j^
o o o o o o
I I I I I I

.-H (Nj H^ -* ir\ nO

000000<-<'-H^-«^^
I I I I I I I I I I I I

OOOC>gOOOOrMOOO
I I I t I I I I I I I I

oooooo—i^^.-^^-^^i0vO^i0i0t£^iO^^^
I I r I I I I I I I I t

ooocNjrjoooryooo
I I I I I I I 1 I I I I

p^(0O0*Orsi<-H(Njrg^in,0

0*

OO OO OO ^ ,-t ^ ^ ,-t —*

I I I I I I I I I I I I

000(^^f^JOOC<l(^JC*^0(n
I I I I I I I I I I I I

m •
I I-
liJ Z
-» o

10

o
I

o
I

Ul
I

Ui
CM

<n

<

o
z
o
O im

"1 i •> X

= J

co^iAr-iriCDiri^fNjc>CT'C>



I/)

<

>

?1^

£ S > C

= »

iTi r^



to

<

= «

,-t ^ o
O O iA
O O O
^0 tO tTl

o o



JH SS » gm -t J* —

^ o ^
O in o
o o o
•C tn ^

r^ O



to

<

J2 "n j>

5|p

O .-'

I I

c o

CO r-

o ^
I I

O '-'

I I

O c<^

o -<

I I

o o
I I

o m

ir> o
o o

o ^



I 51
2i>a

(/>

<
to

z
o

CI

n

^03 --* ^
in o
ro fvj

CO OO



CO

<
to

Agency Supplying
Data



oo

»-

<
-J

?1-
as5"

^ -c ^ -^

S



t/>

<

™ -c ^ ^

O

2
O

<
o

* «
<0

•o
*

^-OCDO^•*•*0^f^^i^ oor^CT'0»CT>000^0-*'tf ^-J(*^(Njrgpg(\JfMf\jrsjO(7« (cr^r^f^r^f^tO
r^cDr-asoocoiDQor^r^r* ^^^.-t<-<f\jrgrg^.-<»-<r-i f^^^^-r-^-^*^»•r»r-r*^^ ooooooo
^,-(.-*.-«,-t^,-i.-<.-i^^ r\jrMfMf\j(sjf\jrgr»;iNf\jrMf\j rgrgrsjrvjlNrvjrsjrMrNjrvjrgrg («^I*^t<^(^^r>(»^r^

o^ooooc*^ir>o<-^tr(mr^ o<x>r-o*f^r-OmoOi-^rsj c'^f^J^^m^r^JOff•c^o^lAfM o<N(-*t^o^o^^
00^0r-irif\J(MPg^CT«CT»O ^Of^m^iT-J-^-JiTvinoO •or^QOtotOOCT'Cooaj^HOg O^CT'O'CT^CT^OO
^0^0'0'0'0«0^0'0'0s0^^ ^^^^^^^^^^iTifcT' pgr*j(MrsjiN(P«jfMrsjc\j(\jmm f\j(\jfMrgf\jtn(*^

I I 1 I I I I I I I I

oooooooooo o
t I I I I I I I f I I

000*0'—'oj<-H(Mcn^in*0

I I I I I I I f I I I (

oooooooooooo
I I I I t I I I I I r I

r- (I>c^ O'-'fM'-HrNjn^^iA"/

^«

000000^^^-^'-''^
I I I I I I I I I I I I

oooooooooooo
I I I I I I I I I I I I

^^cDC^O'-«f^J-»(^lc»^^li^•o

Ch O

O O O O O O ^
^ %0 sO *o ^o ^ ^
I I I I I I I

ooooooo
I I I I I I I

r^ OO O* O '-« *M •—<

o
o

o
<
>0

<

z

o
o

= J

o

O00^0^0*^^l^^*0f'^•-'C^'-•



u^

<

= *

m
«
*

|-^•-^^HOOC^^0^»0(^Jf^J rgooc^^^^•-^^(I>o*a>^^^^ ^^o•-'.-^O^^l0^^t^'*^/^l^>

<VPsjfNjrgr«jrjf\j(Ni(vjrsjCNj
CMrsjrvjrMrvjrNirorvirgrgfNj

(7*ff»c^oo»-•*^'coa)

^ ^ ^ >0 *0 ^ ^ >0 sO >o o ^
fV)(\Jf\Jf\j(\jfsjrgrgf\jrg*sj(M

rnr-»o&»co-*^Hr*-*o>oo«o

fNjfMrgrsirNjrgrgrsifsjrgfvjfvj

cnoo>o>oO''*o^r^'£ifitf\

o
ID

<
a:

z

I I I I I I I I I I I

oooo ooooooo
I I I I I I I I I I I

I I I I I I I I I I I I

oooooooooooo
I I I I I I I I I I I I

o
z
o

<

z
o

OOOOOO ^.^^^r-4^
<0 sOiO^^^^>C^ ^ £ ^
I I I I I I I I I I t I

OOOOOO OOOOOO
I I I I I f I I I I I I

r^cDCT«0'-<f^^-«rjc*^-^ir\-o

m CD f-H ^
• • • •

Ov h- ^ (M^ •-• pg r>j

'*\ c*^ f*^ en

r* rg o> <-#

I
• • • •

f-4 (Tl V oo
f^ h- ^ O

O O o o o
^ ^ ^ t£ ^
I I I I I^ ^ ffc ^ CO
CM rg INI (Nj pg
I I I I I

f^ to O^ <D '^

z
o

<

IM
l\J •
I -
UJ Z- o

in

o
a:

I

in

o

z

s

II

£J

cn

-4-

»o C^ (*> ^ -c

«*

o*or^'Oii^^^'—'CT»o^(*^cD rsj^rs(cof*-(*ii—^{om(*^o*-' 0'-*iriOCT»^-*o*i0^iAco

•i sO «0 <M INJ

o o o o o
ff% cn w 1*^ m

-» r^ r- •* -»

O CO 00 CO CD 00 CD 00 00 O CO CO
pg(NjfNjfMf\jrsjf\jrursjc\i{Mf\j

00»rMC'i^»f»vr»cooo\0'-»

ooo^rg'-*«oaDr^'*f*^<Df*-

(Ti^p^r^oorj'a'^-fMtNJO'* r^<o(Mr«-aOi-<cnco^<-<rgo»



to

<



wo

<

ir1

^3 r

£

II

« i

o» 00 ^ r-
O O^ O'' o^

o o
<^ o
i-t rsi

*0 «0 /n -t "O
»-«•-< O .-H CO
M CVJ (NJ CM t-H

f*^ O^ ^

o r^ rg ^ ^ CO r<^ 00 i£

if\ en o CO r^
%o m ir\

r^ r-



J. S3

t S ,; 8^ •n ^ "-

= J

(/)

<

O >0 0(^*0
• • •



5-g S-fi

CO

<

=

J

£J

O
o

oooooooooooo r^i

lAminiAiommininiTimm

%o 1^



lO

<
to

^1.

™ t: i —

= J

£J

o o



to

<
to

= J

O " o
o o o
o oo
»r» ^ ir>

o o
o o

MOooo r~
<oca

o
(0

o



oo

to

<

± a ^ ti -c i —

251 =

= *

o o o o o o <>J <M (M fM rg

IM* ^ in



C-.g

*^=

CO

<
1/5

tX

ISS

o o o
CM O (M

ir\ OD ir

o r* m
o o om (M f\j

O

CO



to

<
to

1
» -c ^

= «

•-< o ^
o o o
o r- o
*0 OD ^

m m t*^ CA t*l

iTi nO ft^



CO

<

i s >^ s

2^1 =

t-i oo oo o
«0 in

oo^.-tooaocDO*(*^ oaoosOt*^or-r*r^(«^inf\j

o

>

• OO^0soOiNrsi.-ir-
rvj ••••••••••
I ^ooooooo^o

I I I I I I I I I I

1 I I I I I I I I I

0'-HfNi»-«f\j(\jm^in'0

»airif^fl0O'-H'-«f\j'-Hf\jfM(<^

*Mfvj(\jfMfMrgf\j(\jf\irsirg(\i

• •••••••••••
r--h-0^rsjrsj.-<0—^OOC^
00<-<rHr-4^H^HT-lrH<>H*H0
ryrNjryrg(Mf\i(\jf\((\jf\jf\joj

000000>-H.-lrH.-H.-l.-(

I I I I I I I I I 1 I I

%Ofncococo^kr\-HCO»ocnr-
f\jr\j(Mf\j(\joj(MOfNJfMiM<M
I I I I I I I I I I I I

r- CO

o ^
I I

00 ^
fNJ O
I I

O -*

I I

O '^
{<! (*^

I I

O r-«

t I

(M O
I I

c^ eg

o ^ -<

sO «C lO

I I I

o .^ ^
m (*i o
I I I

OV r-( fNJ

O r-

I Im r-
f\-

1 I

o •-*

O ^
4)

I I

O O
1 I

O og

o



to

<
CO

J t: ^

o

<
5:

-» o
O fVI

o ^

r- CO r- o
^ c^ ro (^
fsj f\j rg r\i

.-H O -* iTl

• • • •
o o o r-
LTt iO O ^
CM <M (M fSj

c^ o o o
ir\ iTi ^ >otill
^ --( fNi r-

O —• O fNJ11(1
fM O (Nj CT*

ooom

o o



(/>

<

>

lU

I
o
z
o
at

O

= ji"--

= s

f\j ./) r-^ r^ ^ r-
• •••••

-^ rg o^ ^ ^ f*-

rg (*i rj (n c^ (\j

rsi rg r\j (\j f\] f\j

in



to

<
CO

?1^

i t: i ~

0*1 "i

ooo

OOOOOOOO

or^oo^r-'OfNiA

r^ in



«/)

<
CO

™ "C i "

= J

oo
o

On 03 1^ O O
• • • •

»o sO »o r^ r^
pu (M Pvj (M rg
4^ ^ ^ 'J "*

.-« rg f*> o O

in ^ ^ ^ ^



to

<
to

*^=
8-fi

Ji

£J

cNj o o c^

o o

QO O

o o
if\ o
o o

rgin^O-*o^fNj^

o
o

o o



«/)

i55 =

= *

»fi rsj ^ © »n O
^ .£ ^ r-- f-H r-4

QO CO CO CO O^ O^

^ eo <o oj tf\ o

o

r- tc o 00 00 o
if» m in oo csi if»

4* •^ <t ^ tA lA

tn ^ O P*i <N O

o o
tr\ o
o o

o



^S^
IS

j> » > e

«/)
_j
_j
LU

I—
<
_J
LU

-J

IJ

o o



lo

<

UJ

J -c i —

= s

o o o
o o o

o o
u^ o
o o
iT. »r\

-* O -* -" o^ ^OQOC^<-H^m•-l.-Hooao(*^cDO r^

»-< \o r'* ff» *r>

^ ^ rg Cy o

I I I I I

»



U)

<
to
-J
lU

£ S .' t!
~-c C —

= s

iT^ *ri ^ o <o

ir^ un "-^ o fM

o
<0

o

^



c/>
-J
—I
UJ

<
to

LU

^1-

£ « > c^ -c C —

li

^ —•iO(<^f\jcof\j%oo<n-tfeoor^OP^r-r-^irioom^o

cy rgryror>jrg(Ni(Njrg<\if\jr\j(\(f\j(\if\jrsjf\jrgrsirg(Nif\jrsi

r*-iftocoj-c0'*'0<ococ\ioos00^«oo^^o^r\j'-«(ocofsi>o ^-TOO-^OC^C^OriisO^ *Oif^*OCT*Cy«t^CO^^

I ryryrjr«jc\i(Njf\irgry(\iPg(\j(\jrsif\jfsjr\j(\jpjfN(f>»jrgfsi(v

^ <^o»o»a*o»oooo oooooooo^'-H'-Hrtr-tt-H
I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I I I I t I I I 1

•-Hi-<i-Hf\t<--».-«i-«^H—(OfMrg(Mf\j(\j{\ji-H^H>-<f\jrg.-*i-*(M •-«rg>-t'-«<-ii-ii-<>-trNi«-«t-«<—i

I t t I t I 1 I I t I I I I I I I I I I I I I I I I I I I I I I t I I I

r^tDt^o^(^l^(^Jm^lf^•o^-coc^o<-•^g<-»^g(*^-*^r^^ ooo*^tn«or*ooa^O'-Hf\j^

oocoo»o*0'cy«o^o*o»CT»oooooooooo
I I I I I I I I I 1 I I I I I I I 1

I I 1 I I I I I I I I I I I I I I I I

cDO^-*^r^«o^^ooc^o•-'(^J^{^J(»^^l^^^o^^flO(^

z
o
I

-1



in
o

il
PsifMfM(\(CMfV)t\JfM(MrM(NJf\J

r*inNO-a''Of*"0-*coo*r^OfM'-«aoCTv%0{Diri^m\or^iri«o ^OCT'O^rgo
• •••••••••••••••••••••••• •••••
(\jrvjrgrMOjfvjrgrijf\irNjf\jrof\Jfvjf\jr\ir\iryrg(Njf\jf\j(\(pgrv) rgroivjfvjrM

l*^^-^gr-rsJ^oc*^r- >o'^coo

a^^r^lr^l^l^f^^^\l^^l^l^f^^^ll^l^i^lAl^^u^l^ll^^^^^^^llf^^^^^J^l^^^^ll^^ r-^i—<>H^-t

OOOOOO'^^'H.-lnHr-l
^ ^ ^ <0 ^ ^0 *0 *0 ^ >0 "O ^
i I I I I I I I I I I I

%0ir\rg>0>0m0Nrg(\i0^l^O

I r I I I I I I I I I I

r-cooOf-^rsirHrgn^m^o

ooc^c^c^o<^<^c^CTv<^oooooooooooo^^^^
I I I I I I I I I I I I I I I I I I I I I I I I I t

^g^o^^^^r\ao<oc^^*mc^^/^lf^oo^oa3>ou^f^Jo^Of0^f^J^gff^

I I I I I I I I I I I I 1 I I I I I I I I I I I I I0-*kn>0f^cooo—«<Nji-irgrn>ttn%or-00{>O'-<rg.-i(Mco ^

CO CT' ^ CT* CT*

u^ 4f\ tTi ix> iTv

I I I I I

rvj «o o« r^ t/\

O « -H -H -<
I I I I I

O -* iTi >0 f--

z
o

= J

to

z
<
I-
z
o
I
<
_1

<
to

£^
UJ z
-» o

o
«
CM
I

Ul

o
z

o
o

•0 •* «» -s;

J!

IS

• ••••••••
ini/>if>tr»irvirvioirv-tn

0(DcD(M^ir>r^%o^

I I I I I I I I I

rgrH«^pH(NJOJ<-H^Hr\J
t I I I I t I I I

o i-irg^rsjcn.j-in^

O
in
o

o »o "-o ^ ir\ CO •—

I

• ••••••
O sO ^ (^ -» t<> J-
rSl ^ <-« ^ »-4 r-< ,-t

*n lA ir\ vi^ ir\ tf^ ir\

^ ^ * "* 'J- -* *

CNJ (t) CT» (O -tf'
<*^

• •••••
^ (Ti ^ *0 r* r-

r-^f^^-lr^^-.-l^O-*(^oolr>^nrgc^cop^c^
• •••••

• •••••• ••••••
^f^(^o(^oo ooc^^-«o^-

CO c^ff'00000 O'-Hi-*'-"^.-!^
tAtr\trt^>O^><0N0 %0'O>O'C^^^
I I I I I I I 1 I I I I I I I

O (T^cor^iT*—<ir>*0(^cofxjr\jo»r-o
POr-tr-lo^^i^^J^^J—<'-«'-«<M<N—'--^fS)
I I I I I I I I I I I I I I I

•ooo vOoo>£)fNjr*-(7*-*ir>aocO'-H'4'ir»^-*

oocoCT»CT»o^o•o^cy^o^^o^oooooo
if\ifiir\irvinif»tniAir*ir»iri\0«O'^'O>o«o
I I I I I I I I 1 I I I I I I I t

^'f*-^O&'^-lX^^Dcoc^^^u^CT«^^^^f^^~^fl0
o 0'--<<-«'-^<-*^'-t^'^'-'--i.~(^ofNJcg
I I I I I I I I I I I I I I I I I

O
X

o

z

B-92



S
111

= J

(O

<

<c in m CD CD >0

iT* ^ c»^ r-i o% r*
»n if\ in »n J- ^o o o o o o
<r -* -* -* -J- <r

o
1



w»

<
00

Its

e-s

p^ %0 ^ ro >—< 00
• • • • • •

iTi if\ ir\ ^r^ -^ CO
<*> (<>(*>(*><'>('>
o o o o o o
J- * <r ^ ^* ^



APPENDIX C

PRIOR REPORTS CONTAINING
BASIC GROUND WATER DATA

C-1



PRIOR REPORTS CONTAINING
BASIC GROUND WATER DATA

.0-

This appendix lists prior reports, issued by the Department of Water

Resources or by the U. S. Geological Survey in cooperation with the department

or with the U. S. Bureau of Reclamation, which contain basic ground water data,

including water level measurements and well data for ground water basins of

Central and Northern California,

California State Department of Engineering. "Water Resources of Kern River and
Adjacent Streams and Their Utilization." Bulletin No. 9. 1920.

California State Department of Public Works, Division of Water Resources. "Water
Resources of Tulare County and Their Utilization." Bulletin No. 3» 1922.

"Ground Water Resources of Southern San Joaquin Valley." Bulletin No. 11,

1927,

"Sacramento River Basin," Bulletin No. 26. 1931,

"San Joaquin River Basin." Bulletin No. 29, 1931.

"Pit River Investigation," Bulletin No. kl. 1933.

"Santa Clara Investigation." Bulletin No. 42. 1933.

"Salinas Basin Investigation." Basic Data. Bulletin No. 52-A. 19^1.

Seven Supplements. 1948-1958.

"Northeastern Counties Investigation. Report on Upper Feather River
Service Area." April, 1955.

"Report to the California State Legislature on Putah Creek Cone Investi-
gation." December, 1955.

California State Department of Water Resources, Division of Resources Planning,
"Lake County Investigation." Bulletin No. 14, July 1957.

California State Department of Water Resources, Division of Resources Planning,
"Shasta County Investigation." Bulletin No. 22. December I960.

"Northeastern Counties Investigation." Bulletin No. 58. December 1957.
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"West Walker River Investigation." Bulletin No. 64. December 1957.

"Intrusion of Salt Water into Ground Water Basins of Southern Alameda

County." Bulletin No. 81. December I960.

"Upper Pit River Investigation." Bulletin No. 86. November I960,

"Clear Lake-Cache Creek Basin Investigation." Bulletin No. 90.

March 1961

»

"Northeastern Counties Ground Water Investigation." Bulletin No. 98

Febinary 1963

•

California State Water Resources Board. "Santa Cruz-Monterey Counties Investi-

gation." Bulletin No. 5. August 1953.

"Sutter-Yuba Counties Investigation." Bulletin No. 6, September 1952.

"Santa Clara Valley Investigation." Bulletin No. ?. September 1951.

"Placer County Investigation." Bulletin No. 10. July 195^.

"San Joaquin County Investigation." Bulletin No. 11, April 195^. Four

Supplements. 195^-1958.

"Alameda County Investigation." Bulletin No. 13. July 1955.

"American River Basin Investigation." Bulletin No. 21, June 1955.

United States Department of the Interior, Geological Survey, Ground Water Branch,

"Geology and Ground Water Hydrology of the Mokelumne Area, California."
Water Supply Paper 780. 1939.

, "Ground Water of the Lower Lake-Middleton Area, Lake County, California."
Water Supply Paper 1927. 1955.

_ . "Geology and Ground Water Features of the Smith River Plain, Del Norte

County, California." Water Supply Paper 125^4-. 1957.

, "Ground Water Conditions in the Mendota-Huron Area, Fresno and Kings

Counties, California," Water Supply Paper I36O-G. 1957.

"Geology and Ground Water Features of Scott Valley, Siskiyou County,

California." Water Supply Paper 1^^-62. 1958o

. "Geology and Ground Water in the Santa Rosa and Petaluma Valley Areas,

Sonoma County, California," Water Supply Paper 1^27. 1958,

, "Ground Water Conditions in the Avenal-McKittrick Area, Kings and Kern

Counties, California." Water Supply Paper 1457, 1959.

, "Ground Water Conditions and Storage Capacity in the San Joaquin Valley,

California „" Water Supply Paper 1469. 1959.
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, "Geology and Ground Water Features of the Eureka Area, Humboldt County,

California." Water Supply Paper 1^70. 1959.

. "Geology, Water Resources and Usable Ground Water Storage Capacity of

Part of Solano County, California," Water Supply Paper l^'^, I96O.

, "Geology and Ground Water Features of Shasta Valley, Siskiyou County,

California." Water Supply Paper 1484. I960,

. "Geology and Ground Water in Napa and Sonoma Valleys, Napa and Sonoma

Counties, California." Water Supply Paper 1495. I96O.

. Geology and Ground Water Features of the Butte Valley Region, Siskiyou

County, California." Typewritten Report. 1958* (in preparation as a

Water Supply Papei^o

. "Geologic Features and Ground-Water Storage Capacity of Sacramento Valley,

California." Duplicated Report. 1958.

. "Geology and Ground-Water Resources of the Russian and Upper Eel River

Valleys, Sonoma and Mendocino Counties, California." In preparation.

. "Geology and Ground Water Features of the Edison-Maricopa Area, Kem
County, California." In preparation.

. Water Supply Papers giving information on the water levels and artesian
pressure in observation wells in California;

Water Supply Paper 468 contains measurements for 1920 and prior years, 777
for 1935, 817 for 19'^6, 840 for 1937, 845 for 1938, 886 for 1939, 911 for

1940, 941 for 1941, 949 for 1942, 991 for 1943, 1021 for 1944, 1028 for 1945,

1076 for 1946, 1101 for 1947, 1131 for 1948, II6I for 1949, 1170 for 1950,

1196 for 1951, 1226 for 1952. 1270 for 1953, 1326 for 195^, and 1409 for

1955. 1770 for 1956-1960

C-4



APPENDIX D

CONTEMPORARY REPORTS OF
BASIC HYDROLOGIC DATA
ISSUED ANNUALLY BY THE

DEPARTMENT OF WATER RESOURCES

D-1



CONTEMPORARY REPORTS OF
BASIC HYDROLOGIC DATA
ISSUED ANNUALLY BY THE

DEPARTMEOT OF WATER RESOURCES

.0.

Reports issued annually by the Department of Water Resources, de-

signed primarily to record basic hydrologic data and to present conditions

of water supply directly related thereto, include the following:

Bulletin Series No. Name

23 Surface Water Flow, (Formerly Sacra-
mento-San Joaquin Water Supervision),

39 Water Supply Conditions in Southern
California,

65 Quality of Surface Waters in California,

66 Quality of Ground Waters in California.

120 Water Conditions in California. (Pub-

lished in February, March, April, and
May of each year).
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PLATE
I
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STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

DIVISION OF RESOURCES PLANNING

GROUND WATErTasINS OR AREAS
IN CENTRAL AND NORTHERN CALIFORNIA

SCALE OF MILES
gp 20 40



GROUND WATER BASINS OR AREAS IN CENTRAL

AND NORTHERN CALIFORNIA

M!.00
1-1300
1.H00
1-1500
1-16.00

1-1700

NORTH COASTAL RIOION

1 00 Smrth Ri.or Plain

3.00 Butte Vallgy

4.00 SSoila Volley

f 00 Scon Rioflt VoMay
BOO Mad Rivsr Valley

?00 Eureka Plain

3 00 Esl River Valley

1.00 Round Volley

Loyion.ille Valley

linle lake Valley

Ukiah Valley

Sanel Volley

Aleiander Volley

Sar>ta Reio Volley

Sarlo Roio Area
Healdiborg A-eo

SAN FRANCISCO BAY REGION

1- 1.00 Pelolumo Volley

2- 3.00 Nopo-Sonomo Valley

2- 2.01 Nopo Valley

2- 2.02 Sonoma Vall«r

2- 3.00 SuiiunToirfield Valley

2- 6,00 Ygoocio Valley

3- 9.00 Sonto Cloro Volley
3- 9,01 South Alomeda County

3- 9 03 North Sonto Cfaro County
3-10.00 Ixermore Volley

3-33.00 Half Moon Bay Terrace

3-34.00 Son Gregor<o Volley

2-3A00 Peicodero Volley

CENTRAL COASTAL RfGION

3- 1.00 Soquel Volley

3-26.00 Weit Sonto Crui Terrote

3- 2.00 Poforo Volley

3- 3.00 GilroyHolliirer Volley

3- 3.01 South Sonto Cloro County

3-3 03 Son e«n>io Counry

3- 4 00 Solinot Volley

3- 4 01 Preuure Areo

3- 4 03 EoK Side Areo

3- 4.03 Fo'eboyAreo
3- 4 04 Arroro Seco Cono
3- 4.05 Upper VaUey Areo

3-7 00 Cormel Volley

CENTRAL VALLEY REGION

5.3600



PLATE 2

UKIAH VALLEY (1-15.00)
MENDOCINO COUNTY

WELL I5N/I2W-8LI, MOB BM
GfiOUND SURFACE ELEVATION 669"

1



SMITH RIVER PLAIN (l-I.OO)
DEL NORTE COUNTY

WELL l6N/iW - I7KI , H B a M
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PLATE 3

LIVERMORE VALLEY (2-10.00)
ALAMEDA COUNTY

WELL3S/IE- IIHI, MDBSM
GROUND SURFACE ELEVATION 373"



PETALUMA VALLEY (2-100)
SONOMA COUNTY

WELL 5N/TW-20e?. MOBBM

SANTA CLARA VALLEY (2-900)
SOUTH ALAMEDA COUNTY (2-901) LOWER AQUIFER

WELL4S/ZW- 36KI.M0B SM

LIVERMORE VALLEY (2-1000)
ALAMEOA COUNTY

WELL JS/ie- IIHI, M DB aM



PLATE 4

DUNTY (3-4.00)
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OUNTY (3-4.00)
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— CONNECTS MEASUREMENTS MADE AT
INTERVALS OF A YEAR OR MORE.

STATE OF CALIFORNIA

THE RESOURCES AGENCY OF CALIFORNIA

DEPARTMENT OF WATER RESOUffCES
DIVISION OF RESOURCES PLANNING

GROUND WATER CONDITIONS
IN CENTRAL AND NORTHERN CALIFORNIA, 1960-61

FLUCTUATION OF WATER LEVEL
IN WELLS

CENTRAL COASTAL REGION



WELL IZS'JE-tfiJI.M DSQM
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REDDING BASIN (5-6 00)
SHASTA COUNTY

WELL 3IN/3W- IBSI.M Da aM





SAN JOAQUIN VALLEY (5-22.00)
MOKELUMNE RIVER AREA (5-22.011

WELL 3N/7E- I0L4, MO B SM

:^^^^

^^W
\̂

SAN JOAQUIN VALLEY (5-2200)
CALAVERAS RIVER AREA (6-22.021
WELLS 2N/7E-IR2,2N/7E-I2AI,M0B SM



SAN JOAOUIN VALLEY (5-22.00)
MERCED IRRIGATION DISTRICT (5-22 09)

WELL 7S/I2E-I2RI,M D eaM

SAN JOAOUIN VALLEY (5-22.00)
OELTA-MENDOTA AREA -SHALLOW ZONE (5-22 11)

WELL 3S/6E-I8NI,M DB SM

SAN JOAQUIN VALLEY (5-22.00)
FRESNO IRRIGATION DISTRICT (5-2215)

WELL l3S/l9E-9Ql,M0BaM



SAN JOAQUIN VALLEY (5-22.00)
ALTA IRRIGATION DISTRICT (5-22.19)

WELL l5S/24e-220l,M0BaM.

1930 015 •SSA 060

SAN JOAQUIN VALLEY (5-22.00)
LOWER KINGS RIVER AREA (5-22.20)

WELL ieS/18E-l2NZ.M0BaM

•:^

\

1910 <91i

SAN JOAQUIN VALLEY (5-22 00)
ORANGE COVE IRRIGATION DISTRICT (5-22 21)

WELL l5S/25E-22NI,MDBaM.
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SAN JOAQUIN VALLEY (5-22.00)
SMAFTER- WASCO IRRIGATION DISTRICT (5-22

WELL 2TS/ZdE-35CI,M,D.B.aM.

SAN JOAQUIN VALLEY (5-22.00)
MENOOTA-HURON AREA (5-22.47)

WELL ITS/16E-24RI. MD.a.aM

-.1 I 1:1 I 11 '

isao >9'i

SAN JOAQUIN VALLEY (5-22.00)
KERN RIVER DELTA AREA (5-2240)

WELL 30S/26E-274I,M.D.B SM
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GROUND WATER AREAS
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3 CONSOLIDATED
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I SEMICONFINED^
WATER TABLE
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5 CENTERVILLE BOTTOMS

6 ALTA

7 IVANHOE

8 OUTSIDE IVANHOE

9 MILL CREEK

10 TULARE

11 ELK BAYOU

12 LINDSAY-EXETER

13 TULE RIVER

14 LOWER DEER CREEK

15 MIDDLE DEER CREEK

16 DELANO- EARLIMART

17 Mc FARLAND - SHAFTER

18 ROSEOALE

19 ARVIN -EDISON

LEGEM D

GROUND WATER LEVEL IN 1921

GROUND WATER LEVEL IN 1951

GROUND WATER LEVEL IN I960

••• GROUND WATER LEVEL IN 1961

STATE OF CALIFORNIA
THE RESOURCES AGENCY OF CALIFORNIA
DEPARTMENT OF WATER RESOURCES

GROUND WATER CONDITIONS
IN CENTRAL AND NORTHERN CALIFORNIA, 1960-1961

MAP OF 19 GROUND WATER AREAS
IN SAN JOAQUIN VALLEY

AND

PROFILES ALONG SECTION A -A' SHOWING
ROUND WATER LEVELS IN 1921, 1951, I960 8 1961
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MILL CREEK GROUND WATER AREA
AREA 12825 SQUARE MILES
AVERACe GAOUNO iumrikCl CLEVATION iOi'
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^ 1961 IN 19 GROUND WATER AREAS
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SK««t tofZSnw*! PLATE H

MADERfl GROUND WATER AREA
AREA 3-126 SOUAnE Wil£S

CENTERVILLE BOTTOMS GROUND WATER AREA
flflEft 18 15 SOUiRE MILES





Shesl 2 of 2 Sne«ts PLATE M

Mc FARLAND-SHAFTER GROUND WATER AREA
AREA 3060 SQUARE MILES









ICN'Sl '84

THIS BOOK IS DUE ON THE LAST DATE
STAMPED BELOW

RENEWED BOOKS ARE SUBJECT TO IMMEDIATE
RECALL

JUN 5 18/A

^ S 197b

JUN 4 REC'D

LIBRARY, UNIVERSITY OF CALIFORNIA, DAVIS

Book Slip-50m-12,"64(F772s4)458



381768




