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SURFACE WATER MEASUREMENT
PART I

NEED

Historical records of flows of surface water through-
out the State are needed for the planning and design of water
development projects to satisfy the soclopolitical, economic
and physical needs of the people of California most efficiently.

Tidal stage data are essential to any study or project
involving tidal waters including land reclamation and waste
disposal because any change in regime in a tidal estuary will
cause a change in water stages, water movement, and sea-water
incursion. Also, tide stage data are needed in designing any
structure in tidal water for which maximum and/or minimum mean
water stages are important.

The need for information gathered under this program
will increase as development and utillization of the water resources
of California increase and remaining sources become more critical.
Hydrological relationships have sufficed to provide adequate
water development for California's phenomenal growth based on an
abundant supply. As this supply has become progressively more
limited, we need to increase our efforts toward the understanding
of hydrologic principles. Knowledge of floods from small drainage
areas 1s essential for water yield determinations, flood peak
volumes, and frequency estimates. The background of historical
Information available under this program will enable the economical
planning of water development and other water-associated facilities.

AUTHORITY
Sections 225,226 and 228 of the Water Code.
OBJECTIVES

Provide sufficient historical records of surface water
to plan water development projects to meet the social, economic,
and physical needs of the people of California by providing (1)suf-
ficient data to determine minimum flows for project development
and water quality control, (2) maximum and minimum flows for
recreation and navigation, (3) precipitation runoff correlations
related to floods from small drainage areas, and (4) tide stages
for planning delta and estuarian projects.

The program objective supports the organlized develop=-
ment of water supplies to meet the needs of the people of California
through the State Water Facilities and any other water development
facilities that become necessary.



GENERAL DESCRIPTION

The means to the program objective 1s to record every
economically important stream in the State; the program establishes,
cooperatively with the U. S. Geological Survey, a base network
of stream gages throughout the State and augments the work of
other major agencies thmughout the State as needed. The historical
record for this program is published in an annual report which,
when combined with reports from other agencies, gives a statewlde
inventory of the surface water supply of significant streams.

The gathering and compiling of the above data by the
Department are done through the following specific activities:

1. Contract with the USGS on a matching fund basis to
operate approximately 330 stream gaging stations which form a
part of the base network in California. The USGS operates
approximately 300 additional stations with agencies other than
the State and these, when combined with the 330, form a complete
base network. Information from the base network is published
annmually in the USGS Water Supply Papers.

2. Operate 150 stream gaging stations.

3., Make measurements and obtain record of use at
approximately 1000 points of diversion.

4, Operate 54 stage recording stations.

5. Measure, tabulate, and analyze precipitation and
runoff data from approximately 300 small drailnage areas. This
information is “published annually in a USGS Water Supply Paper.

6. Operation of electronic computers to process and
compute flow records.

7. Provide technical assistance to cooperating local
agencles in obtaining records of streamflow and water utilization.

8. Collect surface water data in specified areas as
required for advanced planning of State Water Facllities.

9. Make special flood measurement of flew at critical
times.

Close cooperation is maintained with the U. S. Geological
Survey and with other federal and local agencies on stream
gaging and diversion measurements. An important part of the work

1-2



of this activity 1s supplying streamflow, diversion, and other
data to other groups in the Department and to outslide agencies
through special requests and regular publication of data.

DATE WORK STARTED

Began in 1924, The contract with the U. S. Geological
Survey started in 1903.

ESTIMATED COMPLETION DATE

Continuing

A. L. Winslow, Jr.
3/30/67
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1968-69 F.Y.

Plenning I-O1
SPO WA 1k
ND 1271
SFED 1273
SAC 1272, 1h4o7*
SURFACE WATER MEASUREMENT 8JD 1274
PART II SD 1411
RESOURCES INPUT DATA (in $1 000 and man-years)
6 967-6 9g 6
1966-67 1967-68 1968 9 - o 1970- 1 1971~ 1972-
MY & M B $ $ MY MY
SPO ** 473 1.5 bok 1.5 530 2.5 530 2.0 550 2,0 580 2,0 620 2.0
ND * 179 9.8 171 9.0 208 11.0 223 11.0 243 1O 245 10.5 257 10.5
SFED 39 2.0 35 1.8 3B 1.8 W 2.0 45230 k23 4 2.1
SBAC * 185 9.7 187 9.7 215 11.7 220 11.7 2253L7 230 11.7 235 1l1.7
8JD 116 6.5 119 6.5 129 6.5 134 6.5 14%0 6.5 145 6.5 150 6.3
SD 30, X1 20 153 2k 141 22 1.1 P30 BECLd .25 1.1
*
Total 1011 30.6 1033 30.6 1141 34.7 1170 34.3 1226 34.4 1271 33.9 1336 33.9

(REIMBURSABLE FUND)

1966-6T 1967-68
ND 20 b 0 0
SAC 6 3 B i
SJD 0 ST S TS ¢
Total 27 2.0 T &4

PROGRAM QUTFUT DATA

1.

1968-69 1969-70 1970-T71 1971-T2 1972-73
0 0 0 0 0 0 0 0 0 0
.63 8 &3 6 .3 6 .3 B %5
L. 1l r A | e 1 i A A
T Wb T ok T o4 7T Wk 7Tk

Complete Appendix B of Bulletin No.

1968-69
1969-T0
1970-T1
1971-T2
1972-T3

Bulletin No.
Bulletin No.
. Bulletin No.
Bulletin No.
Bulletin No.

130 in the following years:

130-67
130-68
130-69
130-70
130-T1

*  $28,000 of the total $1,011,000 was placed erronously in the Sacramento
Flood Control Project Program with $20,000 in the Northern District
and $6,000 in the Sacramento District, $600 in the San Francisco Bay

District, and $1,300 in the San Joaquin District.

shows $983,000.

**

The tab run of 1-26-67

$19,400 was transferred to SPO for the evaluation activity as follows:

ND = $6,000, SFED = $1,600, SAC = $6,700, SIJD = $4,400, SD = $700
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FEDERAL-STATE COOPERATIVE PROGRAMS
SURFACE WATER MEASUREMENT AND SURFACE WATER INVESTIGATION
Fiscal Year 1968-69

SURFACE WATER MEASUREMENT
1. Basic Surface Water Gaging
Station Program

a. California District 363 @ $780 $ 283,000
b. Nevada District 20 @ 635 12,700
c. Ruth Dam Gage L@ 200 200
Buse Program 52,000
Special Activities 14,500
Total T 368,500
2. Station Changes (Operation & Maintenance)
a., Additional gaging station 0
(whole year)
Deleted gaging station 0
(3 month completion cost) 0
c. Additional Thermographs
(whole year) 0
d. Deleted Thermographs
(3 month completion cost)
362, k0o
Total 5,000
3. Data Processing 35,000
k. Major Rehabilitation
5. Construction 8 Station 20,000
a. New Stations 0
b. Thermographs ;
6.  Acoustical Velocity Meter 0
installation and O & M
422,100
SURFACE WATER INVESTIGATION
Ay Floods from small drainage $ 85,600
areas (Cal-4ol)
Division of iighways 10,000
55,600
2. Arid lands hydrology(Cal-116) 7,500
3 Temperature of California
Streams(Cal-40kL) 8,000
4.,  Infiltrometer study 4,000
2« Vail reservoir study(Cal-120) 4,000
INVESTIGATION SUBTOTAL 119,100
SURFACE-WATER TOTAL
511,500

- SOURCE CF FUNDS

Surface Water Measurement 481,500
Flood Operations 50,000
Division of Highways 10,000



2. Complete data summary of surface water flow for Bulletin No. 120,
"Water Conditions in California" (5 times each year)

%5 b Publééheﬁyigxlggoﬁﬁisam Gaging Stations (published every 5 years;

4. "Surface Water Records of California" will b b
by the U. S. Geologlcal Survey each year. 2 puiiisned

5« Prepare letters transmitting surface water data to fulfill
several hundred requests each year.

WORK PROGRAM FOR 1968-69
Statewide Planning Office

Contract with the U. 5. Geological Survey to provide surface
water flow records at approximately 330 stream gaging stations. Coordinate
and menage this program. Evaluate this program to ascertain if the Department
responsibilities are being meb.

Northern District

1. Operate and maintain approximately 55-60 stream gaging stations.
2. Operate and maintain approximately 15-20 stage recording stations.

3. Measure and obtain records of use at approximately 300 points
of surface diversion.

4, Inititate necessary repairs and rehabilitation to those stream
measurement stations not meeting the minimum safety standards recommended
by the California Department of Industrial Safety.

5. Shation network review and revisions.

6. Fulfill special requests for Surface Water Hydrologic Data.
Requests for data by the State Attorney General's Office are particularly
important and time-consuming.

7. Provide technical assistance to those desiring Surface Water
records and information on streamflow and utilization.

8. Install additional streamflow and diversion measurement devices.

9., Initiate installation of extensive measurement gevices at
each of three State Pumping Plants.

10. Publish Surface Water Measurement Data in Appendix B of
Volumes I and II, Bulletin No. 130-67.

San Francisco Bay District

The work program for 1968-69 includes the continued operation of
two tide stggions, ghegconstruct2gn and operation of an additional tide

station in South San Francisco Bay, two stage only stations, the operation

i stations and station reconstruction and rehabilitation
g€ %gggg g§r%%gs§a§%g%ions. The data will be publlsheg in annualh%ui}etgn

No. 130. Data and information will continue to be provided t9 other activities
in the Department, to other agencies, and to the genera} publ%c upon request.
The mechanics for properly numbering surface water stations will be established.

A. L. Winslow, Jr.
3/30/67
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Sacramento District

This activity is concerned with the gathering of basic data
relating to water supply and water utilization, the measurement of flood
flows end stages, and the recording of tidal fluctuations in the Sacramento-
San Joaquin Delta.

The gathering and compiling of the data by the Department is done
through the following specific activities: i

1. Operate 43 stream gaging stations.

2. Make measurements and obtain record of use at approximately
435 points of diversion.

3. Operate 33 stage recording stations.

4k, Provide technical assistance to cooperating local asgencies in
obtainimgg records of streamflow and water utilization.

5. Publish data on yearly basis.
San Joagquin District

Maintain and operate 4O stream gaging stations, collect recorder
charts, make discharge measurements necessary to keep ra%ings current, process
data for publication, collect diversion data at 175 points of diversion on
San Joaquin, Tuolumne, Stanislaus, and Merced Rivers and Dry Creek. Measure
discharge of diversion pumps as needed to keep rating current, and read
electric meters monthly.

Review and publish diversion data collected by the Lower Tule
River Association on the Tule River in accordance with a cooperative
agreement with that agency.

Make flood flow discharge measurements at various locations other

than regular es and assist local agencies duri eriods of high flow
in obtaining gggcharge measurements. R by gh

Publish annually all streamflow and diversion data collected under
this program as well as data from other aiencies in Bulletin 130 Hydrologic
Data, Vol. IV., San Joaquin Valley. ©Supply date to other agencies and
individuals as requested for planning and investigational studies.

It is assumed the prog will continue at about the same level,

with only necessary additions and/or deletions of ing stations as -
determined by Statewide Planning Office evaluation which is presently being

carried out.

Liff



Southern District

1.

Collect, process, and publish information on surface water
supply which satisfies program objectives. (Includes streamflow
data from about 12 gaging stations operated by the Department

in Southern California; also includesreservoir stage and

storage data, and information concerning artificial recharge

of ground water in Southern California.)

Evaluate gaging station network to insure that the immedlate
needs for data are satisfied.

Maintain liason with USGS in Scouthern Californis for the
cocoperative stream-gaging program.

Update Index to Stream Gaging Stations and maintain network maps.
Maintain and update histarical data.

Answer public inquiries concerning surface water supplies.

1-8






GROUND WATER MEASUREMENT
PART . I

NEED

In order to insure the orderly and efficlient develop-
ment of the water resources of the State, it is necessary to
consider the possible use of ground conjunctively with other
sources of water. Presently, ground water supplies more than
one half of the State's water needs. Future demands upon this
form of the resource will be even greater. 1In order to plan
for the development of the State's ground water, knowledge of
this resource and accurate records of ground water levels must
be obtalned over a period of years.

AUTHORITY

Sections 225 and 226 of the Water Code.
OBJECTIVES

Provide:

1. A general knowledge of the ground water resource
of the State and surveillance of this resouce for significant
trends or changes.

2. Information necessary for the planning and
development of the ground water resource. This comprises the
description of the ground water resource as to occurrence,
amount, recharge, movement, and discharge.

GENERAL DESCRIPTION:
The ground water measurement program comprises:

1. The taking of periodic measurements of the water
levels in wells.

a. Publishing this information in a ready usable
and avallable form for the Department's needs.

b, The maintenance of necessary files and records
for the control and assignment of state well
numbers.

c. The preparation of contour maps showing the
elevation of free ground water andﬂsgrface(s).
‘M350m¢ébub_
2. Cooperation with federal, state, local agenciles
and individuals for the most economical collection of ground
water data from a statewide grid of measurement wells to suit
the needs of the Department.
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3. Obtain the necessary information on ground water
to acquire meaningful measurements to meet the obJjectives of
this program,

DATE WORK STARTED

1917

ESTIMATED COMPLETION DATE.

Continuing

H. C. Hanson
3/30/67
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1968-69 FY
Planning I-01

SPO WA 1443
ND 1281
SFBD 1283
SAC 1282
SJD 1284
SD 1413
GROUND WATER MEASUREMENT
PART II
RESOURCES INPUT DATA (in $1,000 and man-years)
1966-6 1967-68  1968-69 1969-70 1970-71  1971-72  1972-T3
5 MY $ MY § MY $§ M $ My & mr § o omy
SPO 48 1.9 69 2.0 T0% 2.0 T2% 2.0 75% 2,0 50% 1.0 50% 1.0
ND B 2.3 43 2.5 64 4.0 67 k.0 0 40 T3 1:0 7T 4.0
SFBD T3 k.5 59 3.7 BL 3T 63 ST 65 3T 67 3:T T 3,7
SAC T4 5. 53 L, 64 5. ol . By T B, 80 5. 80 5.
SJD a0 5, 67 .0 6 6.0 120 6.0 12k 6,0 128 6.0 133 6.
SD 118 6. 110 5.8 120 B.0 131 6.3 143 6.6 151 6.6 151 6.3
Total U475 26.1 Lhl 24,0 U495 26.7 527 27.0 549 27.3 549 26,3 567 26.0

% Includes Fed.-State Coop. Cround Water Meaesurement Program.

PROGRAM OUTPUT DATA

L,

Preparation and publication of Appendix C of Bulletin 130:

Fiscal Year Bulletin No.

1968-69 130-67
1969-70 130-68
1970-71 130-69
1971-72 130-70
1972-73 136-T1

Evaluation Report "Modification of Ground Water Measurement
Program" Preliminary 1968-69; Final, 1969-70.

The collection and processing of sufficient meaningful
ground water measurements for the Department's needs.

The maintenance of the necessary files and records for
well numbering and identification.

WORK PROGRAM FOR 1968-69

1.

Statewide Planning Office.

Coordinate activities of the districts relating to
ground water as to adequacy methods, accuracy and

2-3



reporting of data. Administer Federal-State Cooperative
Ground Water Measurement program.

-

Complete evaluation report.

Northern District.

Measure about 85 wells monthly; about 380 wells
semiannually; about 40 wells annually; about 100 wells
every 3 years; and, about 500 wells every 5 years.

Prepare spring ground water level contour maps for the
Sacramento Valley.

Evaluate ground water measurement grids and individual
wells in each grid.

Collect, review, and compile ground level data from
local cooperating agencies.

Re~establish the preparation and maintenance of a
master well file and assign well numbers. This activity
was discontinued at the end of the 1965-66 fiscal

year.

Fulfill requests for ground water hydrologic data.
Provide technical assistance on ground water records.

Publish Ground Water Measurement Data in Appendix C of
Volumes I and II, Bulletin No. 130-67.

San Francisco Bay District

Continue to compile monthly measurements of 365
wells, semiannual measurements of 850 wells and
annual measurements of 1,450 wells by cooperators
in 30 basins or areas.

Take three consecutive monthly spring measurements

and three consecutive monthly fall measurements in

73 wells. Take annual measurements in 115 wells in
10 basins or areas.

Continue to maintain and improve the master file of
well descriptions and assign well numbers.



Continue to provide technical assistance bo cooper-
ators, particularly the local agencies with which
formal cooperative work agreements are maintalned.

Continue to function as the central repository for
ground water data and information.

Continue to satisfy requests for data and informa-
tion from all sources.

Publish the data in Bulletin No. 130.

Sacramento District.

Makes monthly measurements of 104 key wells and summarizes
the data in a monthly report.

Maintain recorders for continuous water level records
at 13 well locations.

Makes fall and spring measurements of ancther 370 wells.

Collects fall and spring measurements made by other
agencies in another 1,200 wells.

Provides technical assistance to seven cooperating counties
and several local districts on establishing and maintaining
well grids and in collecting water level data.

Prepares ground water contour maps showing elevation of
water surface, and change in water levels during wvarious
time intervals for the basins in the Sacramento District.
Elevation maps are prepared semiannually for most of these
basins, and the change maps are prepared at leasgst once
every five years.

Maintains master well file and assigns well numbers.
Prepares and publishes data collected and summaries of
ground water conditions in Bulletin 130 series (collects
data from Northern and San Francisco Bay Districts to be
included in publication)

Analyses and evaluates the ability of the existing well
grids to reflect the changing ground water conditions.
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San Joaquin District.

Make monthly measurement of depth to water in 50
selected wells, collect depth to water measurements on
300 additional selected wells measured by other agencies,
compile and publish monthly selected well reports.

Assist the U.S. Bureau of Reclamation and the Kern
County Water Agency in making semlannual measurements

of depth to water on approximately 1200 wells, and
prepare ground water map showing lines of equal ele-
vation and depth to water in wells in Kern County, under
a cooperative agreement with the Kern County Water Agency.

Measure depth to water semlannually in 450 wells in
the Delta-Mendota area under a cooperative agreement
with the U.S3. Bureau of Reclamation.

Measure depth to water in spring of each year approxi-
mately 1500 wells in the Mendota-Huron and Kings River
fan area. Collect all spring measurements made by
other agencies. Prepare a spring round water map of the
entire San Joaquin Valley showing lines of equal eleva-
tion of water in wells. '

Prepare ground water level measurements, hydrographs,
ground water maps, and ground water level change data
for publication in annual report.

Assign state well numbers to wells, and continue canvass
of certain areas for replacement wells or new wells

of known construction.

Prepare data for machine processing.

Southern District.

Collect, process, and publish ground water data which
satisfy program objectives.

Evaluate network of monitored wells at a reconnaissance
level to insure collection of. meaningful data.

Maintain liaison with USGS in Southern California for
the cooperative ground water program.

Provide technical assistance to cooperators upon request,
Install equipment to collect data in areas where no

information is presently available from cooperators;
and perform necessary field inspection and maintenance.
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Asgign state well numbers and maintain well location
maps (to take care of current requests as necessary,
and to identify historical records).

Process well logs and notices of intent to drill, as
received from drillers.

Prepare ground water contour map for Antelope Valley.

Prepare hydrographs for about 200 wells in Southern
California (selected hydrographs published in Bulletin
No. 130, Appendix C).

Maintain an areal designatiocn code for the filing and
acquisition of data.

Answer public Inguiries concerning ground water.

Continue conversion of historical data files to state
well-numbering system to expedite ldentification of
data; and continue processing historical data files

to aperture cards and magnetic tape to facilitate data
filing and retrieval. Priorities for this work will

be assigned to areag scheduled for study during the
next fiscal year under other programs, which will result
in substantial savings to those programs.

C. Hanson

H.
4/18/67

27






CLIMATOLOGIC DATA
PART I

Knowledge of climatological data of precipitation, wind intensity,
Jtemperature, and evaporation is basic to planning water development projects,
operating flood control projects, and solving special problems. Planning for
future water requirement studies requires complete record of rainfall, evaporation,
wind, and air temperature data. For optimum operation of reservoirs, precipi-
tation and evaporation data are needed. Reservoir spillway design regquires
duration and intensity of rainfall over the entire drainage area. Precipitation
data from & few stations are needed for early forecasting of flood and water
supply conditions. It is necessary that a background of historical information
be avallable to evaluate seasonal and cyclic occurrence of the water supply for
proper sizing of water development facilities.

AUTHORITY
Sections 225, 226, 278,and 236 of the Water Code.
OBJECTIVES

Provide sufficient historical records of climate to (1) plan water
development projects to meet the needs of the people of California, (2) record
the occurrence of climatic factors quantitively with time, and location to determine
reinfall intensity, duration, and probabilities, and air temperatures, (3)report
the historical record annually.

GENERAL DESCRIPTION

The Climatological Data program is geared tc index and file important
climatological data received from cooperators and agencies in a suitable form.
Approximately 1,500 records yearly are forwarded by cooperators for processing
by the Department. Additional data are received from the U. 5. Weather Bureau
in the form of publications and punched cards. The Department has developed some
new machine methods for processing and analyzing such large volumes of data.

In addition to data handling, the climate program includes: (l) pre-
paration of isohyetal map showing mean annual precipitation based on fifty years of
record and altered to include most recent five years of record e.g. 1915 to
1965; (2) assistance in the inspection of the U. S. Weather Bureau's network of
gages to assure the collection of adequate data; (3) evaluation of the quality
of climatological data being collected; (4) maintenance of current maps and



tabular indexes of all climatological stations in and adjacent to California;
(5) preparation of narrative summaries and tables of precipitation data for
use in the department report; and (6) inspection and maintenance of climatologic
stations established by the Department (approximately 300 stations).
DATE WORK STARTED

1956
ESTIMATED COMPLETION DATE

Continuing

B. P. Brown
3/30/67
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1968-69 F.Y.
Planning I-01
SPO  W.A. 1445

ND 1315
SAC 1316
SFBD 1317
SJD 1318
SD 1410

CLIMATOLOGIC DATA
PART II

RESOURCES INPUT DATA (in $1,000 and man-years)

1966-67 1967-68 1968-69 19%69-70 1970-T1  1971-72  1972-T3

P MY $ MYy $ MY $ MY 5 Y $ MY $ MY
SPO 2P 1.2 3T LT BL 20 B2 2:9 85 30 67 3.0 69 3.0
ND 38 2.2 37 2.0 50 2.5 5 2.5 55 2.5 58 2.5 Bl 2.5
SFED 2 2.2 30 2.3 5 3.5 Bk 3.5 48 3.0 49 3.0 50 3.0
SAC 31 230 28 1.8 30 159 32 8.0 HE 2.0 32 20 32 2.0
SJD 35 2,0 3% &0 35 2.0 37 B0 39 2.0 k1 2.0 u43 2.0
SD 529 4o 22 k3 22 45 2.2 48 22 51.8.8 54 2.2

Total 215 12.5 207 12.0 270 14.5 282 15.1 287 14.7 298 4.7 309 14.7

*$12,300 was transferred to Statewide Planning Office for program evaluation
as follows: ND - $2,500; SFBD - $2,100; SAC - $2,000; SJD - $2,300; SD - $3,400.

PROGRAM OUTPUT DATA

Appendix A of Volumes I through V for following bulletins:

1. 1968-69 Bulletin 130-67
2. 1969-70 Bulletin 130-68
3. 1G870-71 Bulletin 130-69
., IG71-70 Bulletin 130-70
5. 1972-73 Bulletin 130-71

WORK PROGRAM FOR 1968-69

Statewide Planning Office.

1. Review all input and output climatologic data being
handled by newly developed machine programs. Coordinate receipt
and distribution of.such data.

2. Coordinate climatologic programs among the districts
and the U, S. Weather Bureau.
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3. The 2nd and 3rd phases, of an evaluation of the program
will be completed in this fiscal year. The second phase will deal
wlth the statistical adequacy of this program, and the third stage
will deal with the economic consequences of the program. A report
will be prepared for each phase. The results of the two phases
will be used in making a final recommendation as to program revision.

Northern District

1. Operate and maintain approximately 150 department
climatology data stations and approximately 160 U.S. Weather
Bureau climatology data stations.

2. Re-establish a major maintenance and repair schedule
for climatologic station facilities. This activity was discontinued
at the end of the 1965-66 fiscal year.

3. Prepare a 50-year mean annual isohyetal map for the
period 1915-16 to 1964-65,

4, Evaluate the weather data stations grld and the quality
of all data collected in the district area.

5. Colleet, review, and compile weather data from local
observers.

6. Maintain a current file of all climatologic data in
the district area and fulfill requests for this data.

7. Provide technical assistance in the collection and
evaluation of weather data records.

8. Publish climatologic data in Appendix A of Volumes I
and II, Bulletin No. 130-67.

San Francisco Bay District

1. Initiate network evaluation on basis of isohyetal map
prepared during 1967-68.

2. Initiate adequate quality control for 102 DWR network
stations; continue assistance to U.S. Weather Bureau for 168 stations
on current level.

3. Continue machine processing of current data; initiate
keypunching of historic records of current stations,

4., Continue:

a. maintenance of station maps and indexes.
b. filling requests for data and information.

5. Prepare Bulletin No. 130-67, Appendix A.
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Sacramento District

1. The general processing of climatologic data including
precipitation, temperature, and evaporation and the inspection
and maintenance of climatological stations will continue. A
summary of the number of stations follows:

Departmental cooperative weather observer 226
Department maintained storage gages 19
Department maintained U. S. Weather stations Ak
Total 376
2. Prepares and publishes climatological data collected
in Bulletin No. 130 series.

San Joagquin District

1l. Maintain and service 250 Department of Water Resources
elimatoleogy stations with assistance of volunteer observers, colleet
climate data pertaining to precipitation, evaporation, temperature,
and wind movement.

2. In accordance with a cooperative agreement between the
Department of Water Resources and U.S, Weather Bureau Climatology
Stations. This entails semiannual inspections on recording type
gages, and annual inspection on all nonrecording gages, with
additional visits as required for emergency repairs and maintenance.

3. Service seven DWR storage precipitation gages in remote
areas of the Sierra Nevada where observers are not available., Index,
compile, and process data for publication on 450 stations part of
which are maintained by other agencies. Fill many requests for
data, and lend assistance to other agencies in establishing weather
stations. Publish all data collected in Appendix A, "Bulletin
130-67, Hydrologic Data, Volume IV, San Joaquin Valley".

Southern District

1. Collect, process, and publish climatological data to
satisfy program objectlves.

2. Evaluate station network to insure data collection
which will satisfy immediate needs.

3. Continue program to establish network of cooperative
stations.

4, Perform necessary field inspections to insure collection
of meaningful data from cooperators; and provide technical assistance
to cooperators upon request.

5. Install equipment to collect data in areas where no

information is presently available from cooperators; and perform
necessary field inspection and maintenance.
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6. Initiate work on 50-year mean annual isohyetal map for
the period 1915-16 through 1964-65. Work includes computation of
50-year means for approximately 1,000 stations.

7. Maintain and update Index to Climatological Stations
and station network maps.

8. Answer public inquiries concerning climatological data.

9. Continue processing historical data onto punched cards
to facilitate data filing and retrieval.



SURFACE WATER QUALITY DATA
PART I

NEED

It is axiomatic that a usable as well as abundant source of surface
water is essential to the development of California. Accordingly, it is necessary
that the quality of the State's surface water supplies be determined to complement
the determination of quantity. In addition, to insure that California's rapidly
expanding economy and increasing population are provided with a usable supply
of surface water, the early detection of quality impairment is necessary. This
can best be accomplished by the systematlc examination and surveillance of
guality conditions of the State's surface waters through a network of sampling
stations representative of significant surface streams and lakes.

AUTHORITY

Sections 225, 226 and 229 of the Water Code. Delta salinity
measurement portion under agreement with the U. S. Bureau of Reclamation.

OBJECTIVES
1. Determine the gquality of the State's surface waters.

2. Detect changes in the gquality of surface waters and alert
control agencies when adverse changes are noted.

3. Determine trends in surface water gquality.

4. Record and catalogue the data.

5. Disseminate the data and information gathered.
GENERAL DESCRIPTION

. Samples are collected periodically at stations located on significant
streams and lekes in California. After collection, the results of laboratory
analyses, together with comments on significant changes in quality which have
taken place, are published in a report distributed to cooperators and interested
agencies.

The frequency of sampling at each station varies considerably and
is dependent on historic records, the need for the station, and the type of data
specifically desired. Accordingly, the sampling frequency will range from
semiannually to continuous. The corresponding laboratory analysis also varies.
A physical examination is made for samples collected each time a station is visited.



Salinity recorders are installed at certain locations to obtain
a continous record of the variation in salinity and to insure that periodic
samples are representative. In addition, these instruments are a means for
detecting abnormal short-term fluctuations in water quality.

At several locations, samples are collected and analyzed for organic
concentrations. These data are used to determine the location and extent of
degradation in water quality which may result from the increasing use of industrial
and agricultural chemicals.

The data obtained are subject to repeated evaluation so as to assure
the collection of continuous, reliable, and useful surface water quality information.

With respect to the Delta salininty measurement portion of the
program, arrangements are made with privaete individuals near locations of the
sampling stations to collect water quality samples at predetermined times based
on tidal conditions. The Department of Water Resources laboratory analyzes
these samples for chloride content. A monthly report is transmitted to the
U. 5. Buresu of Reclamation and other interested agencies.

The data and infcrmation collected under this program are assembled
for publication in DWR Bulletin No. 130 series, "Hydrologic Data', published
annually. '

Data are also collected at three key locations in the State in
cooperation with the Federal Water Pollution Control Administration as part
of its Water Pollution Surveillance System.

DATE WORK STARTED

Regular program 1951, Delta Salinity Measurement portion 1920.

ESTIMATED COMPLETION DATE

Continuing

E. A. Ritchie
3/30/67
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1968-69 F.Y.
Planning I-01
SPO W.A. 144

ND 1262
SFBD 1264
SAC 1263, 1496%
SJD 1265
SD 1409

SURFACE WATER QUALITY DATA
PART II

RESOURCES INPUT DATA (in $1,000 and man-years)

13%6-67 1967-68 1968~ 6; 1969-T70 1g70-;% 1971-

=D
[}
'm
5':3

SPO 15 0.5 1.b i mp 2e 35 B 3010 31 18
ND 55 2.1 50 2.0 58 2.0 6L 2.00 6% 2.0 €f 2,0 O B.0
SFBD 55 2.3 53 2.0 55 2.0 56 2.0 58 2.0 60 2.0 61 2.0
SAC * 66 2.3 6L 2.0 73 2.9 T 3.2 B ORI T8 %) T 34
SJD b9 1.7 45 1.7 - O 57 2.0 60 2,8 60 2.0 60 2,0
SD W 1.5 36 1.0 b2 1.5 55 2.0 57 2.0 60 20 63 2.0
Total 280 10.4 279 10.1 31k 11.5 358 13.2 353 12.5 356 12.1 363 12.0

PROGRAM OUTPUT DATA

1. Complete Appendix D "Surface Water Quality" of
Volumes I through V for the following Bulletins:

1968-69 Bulletin No. 130-67 "Hydrologic Data"
1969-70 Bulletin No. 130-68 '"Hydrologic Data"
1970-71 Bulletin No. 130-69  "Hydrologic Data"
1971-72 Bulletin No. 130-70 '"Hydrologic Data"
1972-73 Bulletin No. 130-71 "Hydrologic Data"

2. Electrical Conductivity Recorder Data - Published
monthly in San Joaquin District, quarterly in Sacramento District.

3. Salinity Observations in the Delta - published
in Monthly letter.

4, Compilation of specific surface water quality data,
on request, for:

a. Federal and state agencies.

b. Other units of this Department.

* The program "Salinity Measurements in the Delta" was combined
with this program in 1966-67 Fiscal Year. Values for Sacramento
District include $5,000 reimbursement from USBR for this activity.
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c. Counties, irrigation districts, and water districts.
d. Consultant engineers.

5. Report on Modified Surface Water Quality Data Program
August, 1969.

6. Report on Revised Surface Water Quality Data Program
October, 1970.

WORK PROGRAM FOR 1968-69
Statewlde Planning Office

Coordination of district activities and with other
agencles involved with the program will continue. Procedures for
conducting program activities will be developed. Program
evaluation will be continued at an increased rate.

Northern District

1. Collect samples from approximately 60 regular
Surface Water Monitoring stations at various sampling frequencies.

2. Operate and maintain 2 or 3 continuous salinity
recorders.

3. Evaluate the monitoring program and the quality
of data collected in the program.

4. Fulfill requests for Surface Water Quality Data.

5. Provide technical assistance in the collection
and evaluation of surface water quality data records.

6. Initiate the preparation of all historical data for
machine processing.

T. Publish surface water quality data in Appendix D
of Volumes I and II, Bulletin No. 130-67.

San Francisco Bay Dlstrict

1. Collect samples monthly at one station, bimonthly
at six statlions, and during May at twenty-six stations.

2. Obtain analyses of samples as follows:
a. Partial mineral and physical examination for
samples collected in months other than May and
standard mineral analyses of May samples.

b. Nutrients and related constituents for samples
collected bimonthly from six stations.

c. Detergents or other significant constituents
from selected samples.

3. Continue collection of continuous electrical
conductivity data from one station.

bl



4. Process the data and prepare tables and graphs for
publication in annual Bulletin No. 130.

5. Continue to maintain a central repository for all
surface water quality data in the District and contlinue to
satisfy requests for data and information.

6. Continue evaluation of the station network and
sampling frequency and adjust the network and sampling frequency
as needed.

7. Particlpate in the collection of waste water
quality data.

Sacramento District

Four-day salinity sampling of 18 stations in the Delta
will continue under contract with Bureau of Reclamation.

Five conductivity recorders will be maintained and
data processed and reported.

Surface waters in the Sacramento District will be
sampled at 35 locations at periodiec intervals, generally monthly.

Data will be processed for inclusion in Appendix D
of Bulletin 130-68.

Detailed review of collected data will continue, with
emphasis on the American River. All analyses withln the American
River watershed will be reviewed and processed for computer
applications. Pertinent auxiliary information such as hydrology
and geology willl be reviewed and documented. Tabular and
graphical presentations will be prepared. Stream profiles will
be undertaken from headwaters to mouth. Data will be evaluated
to determine effects of natural and cultural conditions on water
quality. A sampling network and frequency will be recommended.

Water quality data, as requested, will be provided to
planning units and other agencies.

San Joaquin District

1. Collect, analyze and evaluate water quality samples
from 31 stations in the District utilizing cooperative agreements
where possible.

2. Contlnue operation of continuous conductivity
recorders at six locations.

3. Reestablish sampling of intermittent streams deferred
during 1967-68 because of budget cuts.
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4, Reestablish machine processing of historic surface
water data and development of machine program for detailed eval-
uation of data and data collection program deferred during 1967-68.

5. Reinstate semimonthly sampling of San Joaguin River
near Vernalis in cooperation with Federal Water Pollution Control
Administration's National Water Quality Surveillance System.
Sampling was curtailed during 1967-68 because of budget cuts.

Soubthern District

1. Collection and analysis of samples of surface
waters for the Water Year 1967-68 (approximately 450 complete
mineral analyses).

2. Tabulation and publication of samples collected and
analyzed for Water Year 1966-67.

E. A. Ritchie
4/18/67
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GROUND WATER QUALITY DATA
PART I

NEED

Since about one-half the water used in California is derived from
underground sources, ground water is equally as important to the development
of California as is surface water. In some areas of the State ground water is
_the only source of water available. Furthermore since impairment of the quality
of ground weter (and thus its utility) is far more difficult to remedy than is
the case with surface water, protection of the State's ground water resources
becomes an important matter. Planning for the development and utilization of ground
water and its preservation requires a thorough knowledge of prevailing quality
conditions and systematic survelllance of these conditions where significant
changes in quality have taken place or are anticipated.

AUTHORITY
Sections 225, 226 and 229 of the Water Code.
OBJECTIVES

1. Gather sufficient data which will assist in satisfying the
planning needs of the State to allow the orderly development of
its ground water resources.,

2. Maintain surveillance of eciritical ground water quality conditions
so as to forestall their extension.

3. Disseminate the data and information gathered.
GENERAL DESCRIPTION

The program consists of selecting representative wells to be sampled,
the collection of samples by department perscnnel or cocperators, laboratory
analysis of the samples, and evaluation and publication of the collected information.

Areas where significant changes occur or where see weter intrusion
is evident are monitored in greater detail.

The areal and vertical extent of quality characteristics of ground
water and variations in these characteristics are defined. To accomplish this
effectively, areas or basins are selected where other investigative activities
are concentrated in the program year. By successively selecting areas, each
distriet will be reviewed in 5 to 10 years. Areas of study are selected by a
priority system based on magnitude of resources and the degree of its development.



Findings and data produced by the program are made availlable as
soon as possible to interested agencies or persons and are compiled for
publication in the DWR Bulletin No. 130 series "Hydrologic Data", published annually.
DATE WORK STARTED
1953
ESTIMATED COMPLETION DATE

Continuing

E. A. Ritchie
3/30/67



1968-69 F.Y.
Planning I-01
SPO WA 14hp

ND 1266
SFBD 1268
SAC 1267
SJD 1269
SD 1408

GROUND WATER QUALITY DATA
PART II

RESOURCES INPUT DATA (in $1,000 and man-years)
1966-67 1967-68 1968-69 1969-70 1970-T1 1971-72 1972~
{?5 MY P MY § MY ‘%6 MY MY %%L‘%%

SPO 21 0.7 3 1.5 34 1.5 B4 2.0 55 2.0 29 1.0 30 1.0
ND g8 1.5 29 1.0 3 1.5 W2 1.5 W 1.5 6 1.5 B 1.5
SFED 1.8 3 18 35 1.8 36 18 37 1.8 39 1.8 4 1.8
SAC 3% 1.2 28 0.9 3% 1.2 W 1.3 W 1.5 ke 1.4 Lo 1.2
SJD 8% 2.3 50 2.3 6L 2.3 66 2.3 70 2.3 0 2.3 T0 2.3
s> 67 2.5 66 2.5 8 3.0 8 3.0 0 3.0 95 3.0 160 3.0
Total 258 10.0 238 10.0 286 1L.3 323 11.9 338 12.1 321 11.0 328 1a.8

PROGRAM OUTPUT DATA

1. Appendix E of Volumes I through V for the following
bulletins:

1968-69 Bulletin No, 130-67
1969-70 Bulletin No. 130-68
1970-71 Bulletin No. 130-69
1971-72 Bulletin No. 130-70
1972-73 Bulletin No. 130-71

2. Preparation of maps delineating general gquality
characteristics in select areas.

3. Compilation of specific ground water quality data
on reguest.

4, Complete implementation of machine processing of
current data.

5. Report on Modified Ground Water Quality Data
Program December 1969

6. Report on Revised Ground Water Quality Data Program
March 1971
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WORK PROGRAM FOR 1968-69

Statewide Planning Office

Coordination of district activities will continue.
Standard procedures will be developed. Electronic data processing
techniques will be developed and refined to meet the needs of

the program.

Northern District

.
2.

3.

Collect samples annually from about 250-300 wells.

Evaluate ground water sampling grids and individual
wells in each grid.

Coordinate collection of ground water samples with
local cooperating agencies.

Fulfill requests for ground water quality data.

Provide technical assistance in the collection
and evaluation of ground water quality data records.

Initiate the preparation of all historical data for
machine processing.

Publish ground water quality data in Appendix E
of Volumes I and II, Bulletin No. 130-67.

Francisco Bay District

Collect and make partial mineral analyses of annual
samples from about 520 wells in 20 basins or areas.

Continue implementation of machine processing of
current data.

Prepare tables and graphs for publication in annual
Bulletin No. 130.

Prepare a Sea-Water Intrusion Map for Santa Clara
Valley.

Adjust the station network and type of analyses
as needed.

Continue to mailntain a central repository for all

ground water quality data in the District and
continue to satisfy requests for data and information.
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Sacramento District

The program will continue at the same level as in
1966-67, with the following specific activities.

Detailed review of collected data will continue but
with emphasis on Yuba County. Locations of sampled wells will
be verified, pertinent auxiliary information, such as:hydrology
and well construction, will be reviewed and documented. Tabular
and graphical presentations of the information will be prepared.
A revised sampling network and schedule for Yuba County will be
adopted.

Data for 1967-68 collected from approximately 200
wells wiéé be processed for inclusicn in Appendix E of Bulletin
No. 130-64,

Ground water quality data, as requested, will be
provided to planning units and other agencies.

San Joaquin District

1. Collect, analyze and evaluate ground water samples
throughout the District utilizing cooperative
agreements where practical.

2. Increase detailled sampling and evaluations in
speclific areas of the valley where curtailment in
1967-68 was necessary because of budget cuts. Such
sampling and evaluation will be continued in Kern
and Fresno Counties and will be initiated in Madera
County.

3. Continue machine processing of current data and
reestablish processing of historic data.

Southern District

1. Collect analyses and tabulate samples from ground
water monitoring wells.

2. Analyze samples collected by cooperators.

3. Canvass cooperators for historic data and help coopera-
tors to convert data to state well numbering system.

., Evaluate program to try to use more cooperator’s
data.

5. Publish Bulletin No. 130-67 for the Water Year 1966-67.

E. A. Ritchie
4/18/67
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QUALITY AND USE OF WASTE WATER
PART T

NEED

Large quantities of water in the State receive a single
cycle of use in cities, communities, and in industrial activities
and are discharged as waste to tidal water, inland streams, or to
- land. Waste volumes are increasing with the expanding urbanlza-
tion and increasing industrializatlion of the State. Tidal discharges
become unusable after mixing with saline water. Inland discharges
to streams and to land, although generally available for subsequent
surface water diversions and/or ground water extractions, are
frequently lost to the immediate control of man.

Waste water quantities, although small in comparison
to the total water requirements of the State, constitute a source
of local water supply which may be used for various purposes in
lieu of other supplies. A number of agencies throughout the
State successfully operate projects and facilities for the
purposeful reuse of waste water (water reclamation) thus decreasing
the demand for supplemental or imported water. Wherever possible,
water reclamation must be encouraged and practiced to insure efficient
utilization and management of the State's water resources.

AUTHORITY
Section 230 to the Water Code.

OBJECTIVES

Maintain an inventory of the quantity, quality, and
location of significant waste water discharges; to locate areas
in which supplemental water demands might be partially satisfied
by the planned reuse of waste water; review exlisting water
reclamation operations and study associated costs, problems, and
benefits; and disseminate information and data collected.

GENERAL DESCRIPTION

Data are collected to determine quantity and quality
of significant waste discharges in the State. 1In general,
slgnificant discharges are examined to determine mineral, nutrient,
and detergent concentrations present and the flow quantities are
obtained. Facilities incorporating reclamation operations and/or
located in watershort areas may be investigated more frequently.
Insofar as 1s possible, every effort i1s made to coordinate with,
and use data gathered by, other agencies so as to avold dupli-
cation of effort. Areas are documented in which supplemental
water demands might be partially satisfied by the planned reuse
of waste water.
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Operational features, quantities, qualities, costs,
problems, and benefits of existing water reclamation projects
(including pilot plants) are investigated and evaluated. Suf-
ficient sampling and investigation is undertaken to assure an
adequate evaluation of the operation.

Data collected on significant waste discharges and
reclamation projects and operations are maintained for use in
other Department studies and programs and are disseminated rou-
tinely to interested agencies. Investigational results are
summarized and published,

DATE WORK STARTED

July, 1950,

ESTIMATED COMPLETION DATE

Continuing

E. A. Ritchie
3/30/67
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1968-69 F.Y.
Planning I-01
SPO W.A. 1440

ND 1276

SFBD 1278

SAC 1277

SJD 1279

SD 1413
QUALITY AND USE OF WASTE WATER

PART II
RESOURCES INPUT DATA (in $1,000 and man-years)

1966- 6% 12§T-68 1268 68 g§2-mo 1970-T1 1971-T2 1272-£

SPO 5 0.2 0 0 o P 2 0.1 0.6 3 0.1 G.1
ND 21 1.0 g g a5 0.7 820 1.0 22 1.0 22 1.0 22 1.0
SFBD 38 L7 Q0095 23 a2 P ok 1.2 o8 1.2 B85 1.2
SAC 22 0.8 g 0 30 04 W0 1:6 b1 1.6 43 1.6 Y4 16
SJD 32 1.4 g 0 M| L 3 15 4o 2.0 Wy 2.0 Lk 2.0
SD 38 1.5 130,88 31 1.5 32 1.5 3% LS5 3615 38 1.5
Totals 144 6.5 25 1.3 134 5.3 154 6.9 179 7.9 173 7.4 176 7.k

PROGRAM OUTPUT DATA

1. Publications containing information on the use of
waste water and proposals for waste water reclamation.

2. Maintenance of an inventory of exlsting water
reclamation operations.

3. Report on revised Quality and Use of Waste Water
Program, March, 1971.

WORK PROGRAM FOR 1968-69
Statewide Planning Office

Coordination of district activities will be maintained.
Northern District

1. Complle data on waste discharges from Water Quality
Control Boards, State and local health departments, and other
sources.

2. Maintain inventory of waste water reclamation operations.
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3. Obtain essential water gquality data on all significant faste
discharges.

L, Process, evaluate, and file data in retrievable form so that
it is usable to all Department programs and other public agencies.

5« Make data available to all users by transmittal of analyses
or office reports.

6. Prepare office report and contributions to any statewide report.

If the level of 1967-68 program is maintained, date needed for
water resource development, utilization, and water quality control will not
be obtained. This would result in much more costly planning studies being
necessitated in the future to evaluate ground water development and con-
Junctive use potential.

San Francisco Bay District

Quantity and mineral quality of about 30 percent of the total
significant waste discharges will be determined and collated for publication.

Under 1/20/67 level, the percentage of significant dischargers
sampled each year would be reduced.

Sacramento District

The 1967-68 budget was reduced to a token $5,000, which will enable
periodic visits to major dischargers and monitoring for only a few significant
waste dischargers. In order to restore the program to a meaningful level,
it is proposed to increase the budget to $30,000 for the 1968-69 fiscal year,
which will permit the following work program.

Data will be collected relative to 50 significant waste discharges,
including eight existing waste water reclamation facilities and operations,

located throughout the District area. Collection of samples and laboratory
analyses will be resumed on a reduced scale, as compared to the budget level

of 1964-65 fiscal year ($36,300).
The collected data will be in the following categories:
l. Quality of Waste Discharge

a, Mineral constituents

b. Organics

e. Nubtrients
d. Heavy metals
2, TFlows (monthly average flows)

3. Changes in treatment disposal facilities and methods
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Data collection and study of the most important plants practicing
reclametion will be resuled on a reduced scale and intensity.

The collected data will be in the following categories:
l. Facilities and operational features
2. Problems of operations

The operational features and problems of these reclamation projects
will be evaluated in order to encourage and stimulate the planned reuse
of waste water.

Inspection of waste discharge facilities will be resumed and the
results studied and evaluated to determine potential for reclamation.
Data from other agencies will be used wherever possible in place of in-
spections of facilities or sampling by Departmental personnel.

San Joaguin District

1. Continued data collection on quantity and quality of waste
discharges and on type of waste water treatment facilitiés in the San Joaguin
District.

2. Continued inventory of existing reclamation operations in the
Distriet with emphasis on benefits and costs.

3. BSampling of ground and surface waters in areas of significsant
waste discharges to determine effects of waste waters on receiving waters.

4, Determination of areas which will benefit by reuse of local
waste waters.

Southern District

The work program for the 1968-69 Fiscal Year will be continued at
the same level. Currently there are approximately 230 plants in this program
from which waste discharge samples are collected and analyses made at six-
month to two-year intervals for mineral and sanitary quallity. ©Samples are

also taken periodically for determination of effluent radiocactivity levels.

The overall level of activity will increase gradually as the number of plants
in the pwogram increase, as new districts are formed, and the flows in smaller

plants become large enough to be included.

E. A. Ritchie
L/18/67
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1968-69 F. Y.
Implementation 11-02
W. A: 1151

FEDERAL~-STATE COOPERATIVE MAPPING AND ADMINISTRATION

Part I

A. Need

Quadrangle maps which are reasonably up to date and which are
accurate are needed by many state agencies as well ag other governmental
and privete agencies for planning and project development purposes. Topo-
graphic maps are of prime importance in planning airports, highways, dams,
pipelines, trensmission lines, industrial plants, and countless other types
of construction. Topographic maps are an essential part of geologic and
hydrologic research, of mineral investigations, and of studies on the quantity
and quality of water. They greatly facilitate the study and application of
flood control, soil conservation, and reforestation. Intelligent and efficient
development of our natural resources depends on the availability of adequate
topographic maps. This Federal-Stete Cocperative Mapping Program supplements
mapping performed with federal funds, usually by the U. S. Geological Survey.

B. Authority

This cooperative program was initiated by the passage of Chapter
1ok, statutes of 1945. This statute authorizes matching State funds to
increase the production of quadrangle maps in California by the U. S.
Geological Survey. See Section 801L.5 and Section 8082 of the Californis
Fublic Resources Code.

349 Objectives

The objectives of this program are to provide up-to-date topo-
graphic maps of the State at scales suitable for the purposes of the many
using agenciles. The specific objectives are to remap or revise existing
maps in the areas shown under "Work Program".

D. General Description

The mapping work is performed by the U. S. Geological Survey under
a cooperative agreement wherein the State and federal government each contri-
bute one-half of the cost. Areas to be mapped, scales of mapping, and
priority schedules are mutually decided upon by both participants. Prior
to publication, the Depertment reviews the maps and indicates approval of
each sheet or suggests desired revisions. An snnusl report is prepared by
the Department setting forth the current status of topographic mapping
throughout the State.

This program is administered by the Maps and Surveys Branch in the
Technical Services Office.
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Emphasis will be placed on revision of existing msps to reflect
the changes in land use caused by agricultural, municipal and industrial
development and on remapping and mepping of areas of greatest interest.

E. Date Work Started

1945

F. Estimated Completion Date

Continuing program.



1968-69 F. Y.
Implementation 11-02
W. As 1151

Revised 5/15/67

FEDERAL-STATE COOPERATIVE MAPPING AND ADMINISTRATION

Part I1

G. Resources Input Data (costs in thousands of dollars and personnel in
man-years )

1966-67 1967-68 1968-69 1969-T70 1970-7T1 1971-T2 1972-73
M.Y. $ M.Y. $ M.Ys. § MY $ M.Y. $ M.Y. $ M.Y. $

28 36 20 291 20.5 300 27 koo 27 k00 27 400 27 Loo

The estimates of the man-years required for the State's portion
of this program are based on $15,000 per man-year.

H. Program Output Data

36 quadrangles (2,365 square miles of topographic mapping)

I. Work Program for Budget Year (contract with U.S.G.S.)

Projects in Progress (1968-69)

Projects No. Initi- Con- Stereo Field
In Program Quads ated Photos trolled Compl. Compl. Carto. Pub.
Pasadena 14 7/23/63 14 1L 14 14 - -
Orick 9 7/23/63 9 9 9 9 - -
Orick Rev. 3 7/23/63 3 3 3 3 - -
Pozo 15 5/6/6k4 15 15 12 - - -
Elk Creek 3k 3/11/65 3k 34 3k - - -
San Bernmardino 24 11/29/65 2k 2k 24 - - -
Lodi 12 1/5/67
g:ggﬁgzdo é{ i;g;g$ Projects initisted January, 1967

San Benito 18 1/5/67

Proposed new projects for 1968-69 are:

1. Napa - 16 maps
2. Pittsburgh - 12 maps total - 2,365 square miles
3. Ventura - 16 maps
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CALTIFORNIA-NEVADA JOINT WATER QUALITY INVESTIGATION OF
LAKE TAHOE

PART I
Need

Cultural development in the Tahoe Basin during recent years

has threatened the clarity and beauty of the Lake. Efforts are being
made to control this development through improved zoning and planning,
and further plans are underway to export sewage from the basin. Until
these measures are implemented and effective, and to monitor the effec-
tiveness of controls that are established, there exists a critical need
for continuing surveillance of the quality of the waters in Lake Tahoe
so that subtle indications of eutrophication can be detected at an .
early stage.

In order to preserve this resource, the Governors of California
and Nevada have recently directed that & long-term surveillance program
be undertaken. To initiate this program several cooperative meetings
were held with officials from Nevada and California, at State and County
levels, in addition to representatives from the federal government. It
was unanimously agreed that this program should be undertaken as a co-
operative effort and that each agency would furnish certain laboratory
services, field assistance, or funds.

Authority

This program is included under Section 229 of the Water Code,
which authorizes the Department to participate in an investigation of
water quality problems in cooperation with other agencies.

Objectives

The general objective of this program is to maintain surveillance
of the overall water quality in Lake Tshoe, especially with respect to
factors that indicate eutrophication. Specifically the objectives are
to: '

1. Obtain field data from five sampling locations
during quarterly five-day sampling cruises.

2. Obtain laboratory analyses for various chemical

and bilological samples collected during the
crulses.,
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D.

Objectives (Cont'd.)

3. Publish these data in quarterly reports to
interested agenciles.

L. Publish an annual summery and evaluation of
the program's results.

General Description

Samples and field data will be collected periodically at five
predetermined stations in Lake Tahoe. Samples will be distributed to
cooperating agencies for bacterial and biological analysis. Laboratory
analyses, along with pertinent observations, will be compiled and
published quarterly in a data report. An annual summary and evaluation
of the program will be published, along with recommendations for any =
necessary changes.

Date Work Started
August 1965,
Estimated Completion Data

This is a continuing program.



1968-69 F.Y.
SAC  W.A. 1299

CALTFORNIA-NEVADA JOINT WATER QUALITY INVESTIGATION OF

LAKE TAHOE
PART II
G. Resources Input Data
Cost Dollars (in thousands)
Fiscal Year Calif. Nevada Total Man-Year
1966-67 8.0 3.9 11.9 0.8
1967-68 13.0 5.0 18.0 1.0
1968-69 14.0 5.0 19.0 1.0
1969-T0 22.0 7.5 29.5 1.3
1970-T1 23.5 8.0 315 1.4
1971-72 25.0 8.5 33.5 L.b
1972-73 26.0 8.8 34.8 1.4
H. Program Qutput Data
Quarterly Data Reports
Annual Report summarizing data and evaluating changes
I. Work Progrem for Budget Year 1968-69

Sampling runs for each season will continue, observing and
measuring physical, chemical, biological, and organic parameters.

The collected dats will be organized into & quarterly report
and disseminated to cooperators.

Data will be reviewed and evalueted to determine the level
of eutrophication. Any change in level and the rate of change, and
factors affecting change will be identified. Recommendations relative
to sempling frequency or location will be prepared.

The data collected during the year, and findings and recom-
mendations that are developed, will be repcrted in an Annual Summary.

APR 28 1967
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FEDERAL~STATE COOPERATIVE SEDIMENT DATA COLLECTION
PART I

NEED

It is essentisl that basic information on sediment production,
transport, and deposition be obtained: in order to provide criteria for de-
sign of major water conservation and utilization facilities such as reservoirs,
conduits including pipelines, canals, natural and artificial channels, and
desilting works; so that construction can be accomplished without ecsusing or
sustaining excessive damage from siltation, erosion, or turbidity. Financial
analysis of water projects requires knowledge of future effects of sedimentation
processes, such as loss of reservoir capacity, increased levee maintenance costs,
or change in water usability.

AUTHORITY
Section 225, 226, ami 228 of the Water Code.

OBJECTIVES .

Obtain data on the characteristics and gquantity of sediment ftransported
by particular California streams of immediate or impending importance to the State
Water Facilities or related water resources of the State, and eventually to
produce and accumulate sufficient data for the estimation of sediment production,
transportation, deposition, and erosion in important streams in California.

GENERAL DESCRIPTION

Personnel of the U. 5. Geological Survey, together with local
cooperators whom they employ, make suspended sediment cbservations at approximately
69 points within the State. The Department contributes to the maintenance and
operation of approximately 22 daily stations and 18 periodic stations. At
periodic stations most sampling is done during flood flow, when sediment transport
is at a maximum. However, an effort is made to cover all stages of flow that
oceur during year -- even low, clear flows.

In addition to measurement of suspended sediment in streamflow,
occasional measurement 18 made of sediment accumuleted in reservoirs, by sounding
and estimating the effect of compaction. Occasional computations of probable
silt load of ephemeral streams are made, and occasional computations of bedload
in alluvial streams.

This program consists primarily of data collection, with a minor
amount of analysis chiefly to enable the presentation of the data in the most
meaningful form. Although the locations of most suspended sediment sampling
stations are influenced by the information needs of specific projects, additions
and changes are made, in accordance with a long-range plan for the eventual
determination of zones of predictably similar sediment production throughout the
State.
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The State's contribution to this program is strictly financial.
Coordination of this program by the Department's Statewide Planning Office,
use of data from this program by department personnel, and collection of other
evidences or measures of sedimentation by department personnel, are not part
of this program.

DATE WORK STARTED
1956
ESTIMATED COMPLETICN DATE
Continuing

A. L. Winslow
3/30/67
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1968-69 F.Y,.
Planning I-01
SPO W.A. 1161

FEDERAL-STATE COOPERATIVE SEDIMENT DATA COLLECTION
PART II
Resources Input Data (costs in thousands of dollars and
personnel in man-years)
1966-67 1967-68 1968-69  1969-70  1970~71 1971-72 1972-73
$ My $ My $ MY $ MY $ My $ MY § MY
60 0 60 .5 85 o1 70 .1 5 1 80 .1 85 .1

Program Output Data

The annual record of sedimentation erosion transport,
and deposition will be published for 40 sediment sampling stations.
A report summarizing the sedimentation characteristics of
California streams will be prepared.

Work Program for Budget Year
Collect suspended sediment data for a daily record
at 20 stations and periodic record at approximately 20

stations. This work is done by the U. S. Geological Survey under
contract. '

The work program for this year may be altered in
July, 1968 as a result of the program evaluation completed in
June, 1968.

Arthur L. Winslow 3/30/67
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WATER DEVELOPMENT PLANNING Staff and Services Management
W.A. 1153 General Staff
April 14, 1967

FEDERAL~STATE COCPERATIVE GROUND WATER INVESTIGATIONS
TART I

A. Need

Ground water is a significant part of California's
water supply. In many areas, it assumes a major role in the
development of the local economy. In order to competently and
continually assess this major resource, it is necessary to
obtain complete information as rapidly and economically as
possible. In order to conserve state funds and personnel
and to accelerate the Department's statewlde study of ground
water, direct investlgation of ground water by thls Department
has been supplemented by cooperative programs with the U. S.
Geological Survey, Water Resources Division (USGS), and the
U. S. Department of Agriculture, Agricultural Research
Service (ARS).

B. Authority

This program is authorized under Sections 225 and 226
of the Water Code. Cooperative ground water investigations
with the U. S. Department of Agriculture, Agricultural Re-
search Service, were originated in the early 1920's; cooperative
ground water studies with the U. S. GeoloEical Survey, Water
Resources Division, were originated in 19 8

C. Objective
1. General

a. The primary objective of the cooperative studles is
to supplement the Department's ground water program by
developing data and information, and engaging in
ground water research which is essential to the
orderly understanding of the ground water resources
of California.

2. Specific -

a. Develop reconnaissance level information and publish
reports on the occurrence, depth, and gquality of
ground water in two or three desert areas of Southern
California each year.

b. Complete and report on detalled subsurface geologic,
hydrologic, and water quality studies related to the
evaluation of ground water resources in several areas
of the San Joaguin Valley every two to three years.
Area to be expanded in 1969-1970 to the Sacramento
Valley.



WATER DEVELOFMENT PLANNING Staff and Services Management
W.A, 1153 General Staff

April 14, 1967

PART I, continued

¢. Conduct comprehensive investigations and report on
the cause, extent, and rate of deep land subsidence
in several areas of the San Joaquin Valley on a con-
tinuing basis.

d., Develop and implement a method to systematize the
orderly collection and evaluation of ground water with-
drawals on a statewlde basis.

e, Complle, evaluate, and publish periodlcally aquifer
tests on a statewide basis which will assist in the
determination of permeability, transmissibility, and
storage coefficlents of water-bearing deposits.
Furnish evaluation and advisory services to the
Department in the hlghly technical and continual
changing field of aquifer testing.

. Derive more definitive values for specific yleld and
permeability of California water-bearing sediments
through laboratory and fleld research studles.

g. Conduct continuing laboratory and field research
studles related to rechar%e of ground water, and
prepare a "Recharge Guide',

General Description

Studies by the U. S. Geological Survey, Water
Resources Division, cover investigations of geologic,
hydrologlic and water quality factors related to the
determination of: geologlc formatlons which can store
and transmit ground water; geologlc structures which
confine and impede the movement of ground water; reservolr
characteristics of ground water basins including specific
yield, storage capacity, permeability and transmissibility;
and speclalized studles of land subsldence and ground
water extractions, Studles by the U, S. Department of
Agriculture, Agricultural Research Service, are primarily
concerned with research related to ground water recharge
activities.

Findings and conclusions of the cooperative
investigations are released as reports by the cooperators
for use by Department staff members.

Date Work Started

"Irrigation Investigations" by the U, S. Depart-
ment of Agriculture, Agricultural Research Service, in
cooperation with the State of Californlia began in the
early 1920's.
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WATER DEVELOPMENT PLANNING Staff and Services Management
Wi, 1153 General Staff
April 14, 1967

PART I, continued

"Ground Water Investigations" by the U. S. Geological
Survey, Water Resources Division, in cooperation with the
State of California began in 194é.

F. Estimated Completion Date

This 1s a continuing program.
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WATER DEVELOPMENT PLANNING Staff and Services Management
W.A. 1153 General Staff
April 14, 1967

FEDERAL-STATE COOPERATIVE GROUND WATER INVESTIGATIONS
PART IT

G. Resources Input Data

1966-67 1967=68 1968-69 1969-70 1970-71 1971=72 1972=73

UsGS $131,600 92,000 98,000 101,000 104,000 107,000 110,000
ARS 33,000 24,000 25,000 26,000 27,000 28,000 29,000

$164,600*% $119,000 $123,000 $127,000 $131,000 $135,000 $139,000
H. Program Output Data

Reports, presenting the results of investigations
and/or research, are the primary output of these cooperative
ground water studies. The reports may be released as U. S.-
Geological Survey Open-file reports and Water Supply Papers,
as publications of the U. S. Department of Agriculture,
Agricultural Research Service, as basic data bulletins of the
Department of Water Resources, specifically the Bulletin 91
Series, and as special papers in technical journals and
publications.

I. Work Program for 1968-69

U. S. Geological Survey, Water Resources Division

l. Water Development Studles

Two detailed subsurface geologlc, hydrologic and water
quality studies related to the evaluation of ground water
resources in the San Jeaquin Valley will be undertaken as
follows:

a. The detalled investigation in the Tracy-Gustine area
will continue. A report is scheduled for release to
the Department during fiscal year 1969=70.

b. A new start will be made on a San Joaquin Valley
aquiclude and aquitard map, and a base of fresh water
map. A report is scheduled for release to the
Department durlng fiscal year 1970-~71.

*Matching contract funds only. Administration of this program
covered by Department overhead. Commencing with fiscal year
1967-68 these contract funds suppert approximately 7.2 man-years,
5.7 USGS and 1.5 ARS.
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WATER DEVELOPMENT PLANNING Staff and Services Management
W.A. 1153 General Staff

2.

3.

h,

April 14, 1967

PART II, continued

Agulfer Tests

The aquifer tests program for determining permeability
and transmissibility of California water=-bearing materials
will contlnue at a reduced rate. The major emphasis of
the reduced program will be to asslist the Department in
the planning, execution and interpretation of aquifer
tests. Formal reports will not be developed in this
program,

Ground Water Withdrawals

This program will develop procedures for handling large
quantities of data, provide information for estimating
future cost of the continuing program, and supply ¢
estimates of ground water withdrawals in priority areas.
Processing of data will continue in Kern County, San
Joaquin Valley, and insofar as funds permit, processing of
data wlll be undertaken in Kings, Tulare, Fresno and
Madera Counties. If additional funds are avallable, the
area will be expanded further to the north in San Joaquin
Valley to include Merced and Stanislaus Counties. Formal
reports will not be developed in this program. Data will
be transmitted to the Department as collected, or by

June 1969, whichever procedure is most satisfactory to
both parties.

Southern California Area Studies

Three reconnalssance level investigations on occurrence,
depth and quality of ground water in Southern California
desert areas will be undertaken. These study areas will
include:

a. Harper Valley area will be completed and report
released to the Department about August 30, 1968,

b. A new start will be made in Ivanpah Valley area with
& report scheduled for release to the Department about
June 30, 1969. :

¢c. A new start will be made in the Twenty-Nine Palms area.
A report is scheduled for release to the Department
during fiscal year 1969=T0.

Permeabilitx

The permeabllity research studies relating to California
water-bearing sediments will continue and two reports will
be prepared:
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WATER DEVELOPMENT PLANNING Staff and Services Management
W.A. 1153 General Staff
April 14, 1967

PART II, continued

a. "Relation of Permeability to Particle Size of
Homogeneous Sands and Gravels." Report to be released
to the Department January 1969.

b. "Factors Affecting Laboratory Permeability Measurements,"

Report to be released to the Department June 1969,

6. Land Subsidence

Comprehensive investigations on the cause, extent and rate
of land subsidence will be undertaken in several areas of
the San Joaquin Valley. Thege studies will include:

a. An overall subsidence report for the San Joaquin
Valley bringing subsidence conditions up to latest
leveling control (1968 and 1969) will be prepared,

The report will show extent, magnitude, rates and
other factual data. Preliminary edition of the report
will be released to the Department about June 30, 1969,
or shortly thereafter.

b. Final review and preparation of open=-file reports for
Los Banos=Kettleman City area and Arvin-Maricopa area
will be completed. Open=file reports will be released
to the Department during the fiscal year.

c. Operate and maintain compaction and water level
recorders in the San Joaquin Valley.

The program may be augmented by $5,000 if a proposed
cooperatlve land subsidence program is approved in the
Southern District, Ground Water Basin Planned Utilization
Studies. These studies would cover two areas:

a. Preliminary review and evaluation of land subsldence
in coastal plain areas of Orange and Los Angeles
Counties with Department personnel.

b. Advisory and planning services to Department personnel
who will be conducting the land subsidence investigatilon.

U. S. Department of Agriculture, Agricultural Research Service

Research studies of ground water recharge wlll include
investigations of the following:

l. Ground Water Mounds

a., Data acqulsition, analysis and interpretation will be
completed on ground water mound studies, and the
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WATER DEVELOPMENT PLANNING Staff and Services Management
W.A. 1153

2.

3.

General Staff
April 14, 1967

PART II, continued

study will be terminated at the end of the fiscal
year,

An annual open=file report summarizing results of
thls program will be released to the Department about
March 15, 1969. An open=file report containing all
observational data, analytic comparisons, analysis,
and programs will be released to the Department in
June 1969. In addition, articles and papers for
publication in technical journals will be prepared

as appropriate.

Clogging During Recharge

Survey of clogging of field projects and laboratory
studlies wlill be completed, and the study will be
terminated at the end of the fiscal year.

An annual open=file report summarizing results of this
program will be released to the Department about

March 15, 1969. An open=-file report containing all
laboratory and field observations, analysis of results,
suggested descriptive theories, and proposed practical
solutions to clogging will be released to the
Department in June 1969, In addition, articles and
papers for publication in technical journals will be
prepared as appropriate.

Recharge Gulde

8.

b.

Fleld and office studies will be completed bringing
together all significant findings on recharge research
at the Fresno Field Station and other research stations.

An open=file report "Annotated Bibliography on
Recharge" will be released to the Department June 1969.

A preliminarx draft of the recharge gulde which 1s a
revision of "Replenishment of Ground Water Supplies by
Artificial Means" by Dean C. Muckel, Technical Bulletin
No. 1195, U. S. Department of Agriculture, Agricultural
Research Service, 1959, will be released to the
Department June 1969,
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COOPERATIVE WATERSHED MANAGEMENT RESEARCH
PART I

Need

With an increasing population in California, and an
increasing per capita use of water, the vanishing supply of
gsites for low=cost reservoirs makes it imperative that other
methods of increasing the State's water supply be found. The
mountain and foothill watersheds of the State produce over
90 percent of California's annual water supply, yet less than
half of the precipitation on this area becomes runoff. To
determine how much of this vast quantity of lost water can be
salvaged, and how this can be accomplished, requires research
into the basic causes and compenents of water yield, and into the
affects of watershed management practices.
Authority

Sections 225 and 226 of the California Water Code.
Objectives

l. Specific rules for watershed management.

For recommendation to landowners that will
improve quantities and qualities of usable
streamflow or ground water, reduce flood
hazards, reduce undesirable sediment movement,
and cause minimal adverse effects on other
wildland uses, such as timber production,
grazing, mining, recreation, and wildlife

protection.
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2. Increased knowledge of the hydrologic cycle,
A body of knowledge discovered and accumulated
sufficlent for formulation of specific rules
for watershed management, and for other needs
of the Department.

3. Procedures and devices for improved measurement

or modification of the hydrologic cycle.

Discovered or invented procedures and devices

as necessary to accomplish Objective No. 2.

General Description

1.

General

a, The Department's contribution is financial only.
The research work itself is conducted by specialists
of the Paclfic Southwest Forest and Range Experiment
Station, and of the University of California at
Davis, under cooperative contracts.

b. Research is carefully coordinated with similar
and connected research conducted by or supported
by other state and federal agencies.

c. Most of the research is comparative, control areas vs
modified areas, and in three phases.

Phases of Research

a. Calibration. Intensive data collection for several

years.

b, Modification. Experimental manipulation.
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Evaluation. Data collection for several years

after modification. Analysis is concurrent with all
phases, and may result in abandonment or change

at any time. Phases overlap for different experi-
ments; all three phases are represented in program

at present.

Departmental Control

Under each contract, the Department as a contributor
is consulted in advance on proposed research
activities. Departmental program manager monltors

research by phone calls and visits.

ILocation of Research

8.

b.

Coe

Offices and Central Laboratories of Cooperators:

(1) Pacific Southwest Forest and Range Experiment
Station, U. S. Forest Service, at 1960 Addison
Street, Berkeley, California 9470l.

(2) University of California, Department of Irrigation
and Water Sciences, Davis, California 95616.

Snowland Experimental Areas

(1) Central Sierra Snow Laboratory, near Soda
Springs, Nevada County.

(2) Headwaters of American River, Sierra County
(inactive, budget and previous year).

(3) Headwaters of Yuba River, Placer County
(inactive, budget and previous year).

(4) Headwaters of Kings River, Fresno County.

Iower Conifer Zone Experimental Areas

(1) Challenge Experimental Forest, Plumas County.
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d.

€.

(2) Caspar Creek experimental watersheds, near
Fort Bragg, Mendocino County.

Mass Soll Movement Experimental Areas

(1) Morage Hills soil creep area, in Contra Costa
County (inactive, budget and previous year),

(2) North Coast Transect, in Mendocino, Glenn,
and Tehams Counties (inactive, budget and
previous year).

Brushland Experimental Areas

(1) Placer County experimental watersheds, near
Lincoln, Placer County.

(2) Hopland Experimental Watershed II, near
Hopland, Mendocino County.

Date Work Started

1.
2,
3
b,

Snowlands : 1956

Lower Conifer Zone: 1961

Mass Gravitational Movement: 1964
Brushlands: 1960

Estimated Completion Date

Continuing Program.
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COOPERATIVE WATERSHED MANAGEMENT RESEARCH

PART II
1966-67 1967-68 1968—6% 1269-50 1210-51 1971-52 1212-63
120 o% 41 18  #= o *¥ X% o

Program Output Data

1. Annual progress reports, in February. In addition to
current progress, these reports present significant data,
summarize important conclusions, and clarify the relationships
between objectives and accomplishments.

2. Articles in technical journals and magazines. By this
means, new dlscoveries and ﬁonclusions are disseminated to the
most Interested and concerned public.

3. Monthly progress reports. The Departmental program
manager monitors the research by telephone and visits to research
areas, and makes monthly progress reports.

Work Program for Budget Year, (Staff and Services Management)

Brushland Experimental Areas

a. Collection of postmanipulation data will continue
on Placer County experimental watersheds and
Hopland Experimental Watershed II.
b. Office analyses and correlations will continue with
the ultimate objective being predictive equations,
both accurate and practical, relating vegetative conversion

to hydrologic response.

¥A11 work done under contract. Departmental monitoring of
program absorbed as additional duties of Staff Sedimentation
Engineer.,

**Cooperation with USDA suspended, and entire Watershed Management
Research program to be reevaluated.,
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An attempt may be made to develop a parametric
rainfall=runoff relationship, with base flow as the
chief parameter,

Attempts may be made to find ready measurements of
erosion for correlation with causative factors; or to
correlate stream transport of sediment with causative

factors through a variable time-delay.
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BEACH EROSION INVESTIGATIONS
PART I

NEED

The State of California has over 1,100 miles of coastline subjected
to continuous wave action causing a wearing away of land as rapidly as a
foot per year in some areas. In addition, shoreline slips and slides in
unsteble soil areas, subsidence from offshore pumping, susceptibility to
earthquakes, construction of harbor facilities, and unpredictable storm waves
create a continuous and complex problem of beach erosion control and shoreline
stebilization.

The erosion causes serious problems of loss of land, restricted use
and eventual damage to improved property. Technical data and information are
required to define the erosion problems and to serve as the basis for the
design of effective measures for the protection end preservation of California'’s
shoreline. Adequate general information regarding oceanic forces and shoreline
conditions is insufficient to permit sound planning of projects and it has
become apparent that studies of a general basic data nature are necessary.

A modest program to investigate erosion conditions along the full length of
the California shoreline is desirable.

AUTHORITY

Chapter 1859, Statutes of 1953, Section 330-334 of the Water Code.
OBJECTIVES

Increase basic scientific knowledge of coastal processes - ocean
waves, tldes and currents, movement of sand, and oceanic forces - that effect
the shore; improve the design and maintenance of restored beaches and shores,
coastal structures, and navigation channels and entrances; locate practical
sources of sand; and devise means to prevent loss of offshore sand.

GENERAL DESCRIPIION

The studies generally fall into two categories: General Investiga-
tions and Project Studies. For both categories a study program involves a
preliminary analysis of the problem, based upon dats obtained by inspection
of the problem area, and a review of available data and published reports.
Previously used data will be confirmed or supplemented to the extent practi-
cable for a complete understanding of the most suitable remedial measures.
Field investigations may be necessary to establish base lines and ranges for
measurement of ground and hydrographic surveys. Photo records and sand
samples are also taken as part of beach survelllance activities. The investi-
gations and studies are carried out in cooperation with local agencies, U. S.
Corps of Engineers, U. S. Geological Survey, and others.

Studies of general basic data nature are funded on a cooperative

basis, and may be requested of the Department of Water Resources by local
agencies. These studies may be made by the Department or by consultants in
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cooperation with the Corps of Engineers. The Department may also perform
independent studies apart from local requests providing they are in the best
interest of the State of California.

Project studies for the purpose of recommending solutions to specific
problems are financed entirely by the Federal Government in accordance with
Public Law 874, 8Tth Congress, passed in October 1962.

These studlies are coordinated with the Department of Water Resources
and local affected agencies toward development of protective projects setting
forth financial responsibilities of federal and nonfederal agencies.

DATE WORK STARTED

19k46.

ESTIMATED COMPLETION DATE

Continuing.

Tom Y. Fujimoto 3/30/67
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1968-69 F.Y.
Planning I-02

SFO W.A. 1159
ND -
SFBD ———
sD -
BEACH EROSION INVESTIGATIONS
PART IT
RESOURCES INPUT DATA (in $1,000 - GF - and man-years)
1966-67 1967-682/ 1968-69 1969-T0 1970-T71 1971-T2 1972-73
$ MY $ MY $ MY $ MY $ MY 3 MY MY
SPO 0 0.0 0 0.0 15 0.6 16 OB 17 0.6, 18 0.6 19 0.6
ND 0 0.0 3 @1 235 0.5 15,08 A8 6.5 IT 0.5 18 B5
SFBD 0 0.0 & / 9.8 48 o088 1319 58 20 0.5 21 0.8 22 0648
SD 0 00 WM a2aT 39 2.0 W 2.0 4 2.0 4 2.0 U3 2.0
Contracts 35 === 55 === 85 === 85 === B85 === 85 === 85 ---
Totals 35 0.0 123 3.6 172 3.9 175 3.9 179 3.9 183 3.9 187 3.9

8/ Starting in 1967-68 the program was realigned with Administration

of Beach Erosion Control Funds.
b/ Transfer $10,000 to augment support Administration of Beach

Erosion Control Funds.

FROGRAM OUTPUT DATA

1. United States to submit letter progress report in 1968 and 1969 with
a final report in 1970 on the three-year cooperative beach erosion investigation
Total first year cost is $70,000

from Cape San Martin to the Mexican Boundary.

of which State share is $35,000.

2. U. S. Army Coastal Engineering Research Center to submit first annual

summary report in 1968-69 on three-year cooperative investigation of littoral
transport around Point Conception, Santa Barbara County.

is $196,950 of which State share is $5,000.

Total first year cost

3. U. 8. Geological Survey to submit annual summary reports starting in

1968-69 on coastal watershed sedimentation investigation.

$22,700, State share $11,350.

Total first year cost

k. United Steates to submit phetographic prints and plotted survey data

in 1968 for a cooperative beach survey at mouth of Eel River, Humboldt County.

Total cost $4,000 of which State share is $2,000.

5. A IWR Bulletin on independent Beach Nourishment Study along the
Southern California Coastline is planned for 1972-T73.
issued to cover a specific segment of coastline on the following schedule.

a.
b.

San Diego County - 1968-69.
Ventura River to Palo Verdes Peninsula - 1969-T70.
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e¢. Palo Verdes Peninsula to San Diego County - 1970-T1l.
d. Cape San Martin to Ventura River - 19T71-T2.

6. Annual memorandum reports on surveillance, general data activities,
and gravel mining at mouth of Russian River.

T. Project oriented studies will be completed for the following:

&. Capitola Beach, Santa Cruz County.
b. City of Pacifica, San Mateo County.
c. El Granada Beach, San Mateo County.
d. Alamitos Bay, Los Angeles County.

WORK PROGRAM FOR 1968-69

A cooperative three-year sand transport study by the U. S. Army Corps
of Engineers in the area of the mouth of the San Lorenzo River in Santa Cruz
County will be initiated, and participation will continue in the second-year
with Corps of Engineers in a cooperative beach erosion study at the mouth of
the Eel River.

Participation will continue in the second year of the Cooperative
Investigation of Littoral Transport around Point Conception, Santa Barbara
County.

Participation will continue in the second year of the cooperative
coastal watershed sedimentation investigation.

Work will continue on the IWR Bulletin on Beach Nourishment Study along
the Southern California coastline. The San Diego County segment will be
completed.

A Northern California survey of existing beach areas with periodic
surveillance of the rates of erosion and accretions will be initiated, including
an inventory of existing natural and artificial barriers affecting the shoreline
process. Local agencies with beach erosion control and stabilization problems
will be provided assistance in implementing federal studies of needed shore
protection works.

T. Y. Fujimoto 4/15/67
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WATER QUALITY INVESTIGATIONS
PART I

NEED

Natural conditions or man-made situations can con-
tribute to degradation of the quality of water resources,
thereby causing, or threatening to cause, water quality prob-
lems in some areas. Our present quality monitoring programs
do not provide for detailed evaluation of the data collected;
however, they frequently detect quality changes which indicate
that detrimental effects on water quality may be occurring.

We also receive numerous indications from public agencies and
private citizens that detrimental quality changes are taking
place in specific areas.

Water quality investigations must be conducted to
define and document areal water quality conditions and to
evaluate the nature and extent of water quality problems.
The results of studies of this type are considered in formu-
lating plans for development and management of the State's
water resources, and the program is part of the Department's
total responsibility toward all the water resources of the
State. The program also is an essential element in enabling
the Department to meet its increasing responsibilities in
assisting the water quality control boards establish water
quality control policies. These policies are implemented in
part through departmental water resources planning and develop-
ment.

AUTHORITY

Water Code Section 229.

OBJECTIVES

To determine the nature, extent, and significance
of water quality problems and conditions; to define the
urgency of water quality problems in specific areas; to
recommend means for correcting, alleviating, or preventing
undesired effects; and to recommend priorities for conducting
more comprehensive and detailed investigations where warranted.

GENERAL DESCRIPTION

This program provides a level cof investigation
between the data collection programs and project planning
studies by which relatively short-duration studies are
made to determine the nature of problems and whether more
detailed studies of a project planning nature are warranted.
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Localities and problems are selected for study
on the basis of water quality data, findings of studies, and
suggestions of, or requests by, other governmental agencies.
Numerous studies may be progressing concurrently. Priorities
are subject to change commensurate with the urgency of situa-
tions and problems encountered. Water quality investigations
generally include: (1) a review of pertinent data and litera-
ture; (2) geologic and hydrologic survey; (3) study of ground,
surface, and waste water quality; (4) determination of the
nature and extent of undesirable water quality effects;
(5) evaluation of collected data and information; and
(6) preparation of a report on the investigation.

Each investigation is coordinated as fully as poss-
ible with other agencies engaged in water quality work in the
area of investigation.

DATE WORK STARTED

July 1952.

ESTIMATED COMPLETION DATE

Continuing.

James C. Mosley 3/30/67
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1968-69 F.Y.

Planning I-02
SPO W.A.

NB 1292
SFB 1294
SAC 1293
SJD 1295
SD 1296

WATER QUALITY INVESTIGATIONS
PART II

RESOURCES INPUT DATA (in $1,000 GF and man-years)

1966-67 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73
$ MY $§ MY §$§ MY §$§ MY $ MY $ MY $ MY

SPO g 9.0 3 0.1} 383 5 9.2 2 0T &£ B8.1 4 0%
ND - i O AL+ S T | 23 e ) 25 1.2 25 1.8 By 1.8 27 1.2
SFBD B 2.2 38 1.8 1.8 1+8 1.8 42 1.8 43 1.8
SAC 1 1.8 25 1.5 3 1.8 6 2.0 9 2.2 45 2.2 L7 '2.2
sSJD 21 1122 1.1 g 2.2 40 2.4 40 2.4 4 2.4 4o 2.

SD _78 3.3 65 2.3 8 3.3 84 3.3 86 3.3 88 3.3 90 3.3
Totals 195 9.6 175 7.9 217 10.3 228 10.8 234 11.0 246 11.5 251 11.5

PROGRAM OUTPUT DATA

Total output data from this program cannot be identified
specifically at this time, since many of the studles are conducted
when and where the need arises and often at the urgent request of
other agencies or individuals. Data which can be identified are
the following:

1. 1968-69

a. A bulletin in the 143 series on the Napa River water-
shed investigation.

b. Office report - Desert Hot Springs

¢c. Office report - Chuckwalla Valley*

2. 1969-70

a. Office report - Boron discharges from mines (Sespe Creek).
b. Office report - Water quality ch es as a result of
recharge of reclaimed waste water (Montebello Forebay).

3. 1970-T1

a. O0Office report - Water quality changes as a result of
use and recharge of reclaimed waste water (San Diego
River Valley).

*#¥ TIf the new program for Chuckwalla Valley Investigation is
approved, the study under Work Authority 1296 will not be
initiated.
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4, 1971-72
a. Office report - Water quality changes as a result

of use and recharge of reclaimed waste water (San
Gabriel Valley).

50 1972'73
a. Office report - Water quality changes as a result
of use and recharge of reclaimed waste water
(Antelope Valley).
WORK PROGRAM FOR 1968-69

Statewlde Planning Office. Coordinate District activities.

Northern District

l. Process and answer questions regarding water quality
problems.

2. Investigate most significant W. Q. problems reported.

3. Prepare memoranda and reports summarizing results and
ineluding conclusions and recommendations.

4, Inform appropriate control agencies during conduct of
investigations.

5. Whenever remedial action can be taken, inform appro-
priate individuals or agencies.

6. Make data and study results available for other water
regource studies.

San Francisco Bay Digtrict. The water quality investi-
gation of The Napa River watershed will be completed and a report
will be prepared. This will require approximately 60 percent of
the time and manpower allotted this work authority. The re-
maining 40 percent will be used for smaller studies of localized
quality problems according to the need and demand as pointed up
by surveillance programs, other studies, requests and the area-
wide study completed during fiscal year 1965-66,

Sacramento District. Based on past experience, we
anticipate that about six or eight high priority studies will
be undertaken during the 1968-69 fiscal year, resulting in one
bulletin, about one office report, and the remainder letter-type

reports. Followlng are examples of studies and reports undertaken
in this program:
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Short-term water quality investigations as they occur,
following are typical examples

Well degradation from City of Tracy's sewage ponds.
Need for water quality monitoring at French Camp.
Suitability of area for dump site, Plumas County.

Leakage from gasoline tank degrading ground water
basin near Chester.

Necessity for ground water monitoring for Deuel
Vocational Institute.

Adverse effects of geothermal power plant at Clear
Lake.

Ground water sulitability for industrial use,
Stockton Area.

Folsom=East Sacramento Ground Water Investigation.
Clear Lake Water Quality Investigation.
Foothills Water Quality Investigations.

San Joaguin District

l. Water quality studies initlated previous to budget
year will be completed.

2. Additional studies conducted on a priority basis.

a. Investigations of water quality problem areas
detected by the data program.

b. Answering requests for brief water quality studies,
evaluations, or miscellaneous water quality infor-
mation from other agencies.

3. Findings of these studies will be reported in office
memorandum form.

a. Define and document areal water quality condition.
b. Evaluate the nature and extent of water quality problems.
c. Notify appropriate control agency.

Southern District

l. Complete geohydrologic and water quality studies of high
fluorides in Desert Hot Springs. Prepare and print
formal blue cover report.

135



2.

3.

Complete geohydrologic and water quallity studies of
high fluorides in Chuckwalla Valley. Prepare and
print formal blue cover report.

Initiate a geohydrologic-water quality study of boron
discharges from mines (Sespe Creek). Set up water
quality sampling program. Send samples to laboratory
for chemical analyses. Prepare base map and geology
map .

J. C. Mosley 4/6/67
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SEA WATER INTRUSION STUDIES
PART I

NEED

Ground water basins along the coast of California
have been subjected to sea water intrusion, and sporadic
encroachment of sea water. It is conservatively estimated
that more than 320,000 acre-feet of fresh water storage
capacity has been intruded by ocean waters. Many other
areas are in potential danger of sea water intrusion.

Water users in ground water basins which have suffered

from encroachment by sea water must find other sources of
fresh water for overlying lands if these lands are to remain
productive. These other sources of water entail greater
costs, and the value of ground water basins for storage,
transmission, and peaking purposes is lost. As population
increases, and the demand for additional water grows, the
danger of further sea water intrusion becomes more serious.

AUTHORITY

Section 229 of the Water Code.

OBJECTIVES

Determine the extent and rate of sea water
intrusion.

GENERAL DESCRIPTION

A study is initiated when the ground water guality
data collection program reveals probably sea water intrusion
in an area dependent wholly or partially on ground water to
maintain its economy. Principal activities are collection,
analysis, and evaluation of monitoring and observation wells
and evaluation of geologic conditions in the intruded areas.
Acquirement and preservation of the water wells include pre-
paration and formulation of "right-of-way" and "lease" agree-
ments, and when well construction is necessary, the design
of wells, preparation of contracts, and supervision of con-
struction.

Several local agencies are involved in collection
of basic data on sea water intrusion and in test well
drilling. Complete coordination between these local activi-
ties and the Department's program is maintained. The
majority of the local entities, however, do not have the
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personnel qualified or adequately trained to properly evaluate
and interpret the data, to locate wells suitable for leasing,
or to designate sites for new well construction.

The Districts conduct the following specific
activities:

X Samples of water from intruded areas are collected
and analyzed at least once a year, and generally more often,
from many wells. Sampling of acquired and drilled wells
entails the employment of a mobile pump. A trained field
crew spends approximately nine man-months per year sampling
wells for this program.

2 Water quality data is collected from other agencies.

3. An annual report on the status of sea water intru-
sion is prepared and included in Bulletin No. 130 and in
Southern California in the Bulletin No. 63 series also.

4. Wells for test and monitoring purposes in intruded
areas are acquired by lease agreements or by construction.

S Acquired or constructed wells are maintained in
such a condition that data obtained is reliable, and maximum
longevity of the well at minimum cost is insured.

6. When planned operation of these coastal ground water
basins becomes effective, work on this program may be
increased to observe the effectiveness of control measures.

In formulating plans for the control of sea water
intrusion as authorized under Chapter 1620, Statutes of 1961,
the "Porter-Dolwig Ground Water Basin Protection Law", informa-
tion detailing the geology and subsurface hydrologic features
of the study area must be provided. The collection and evalua-
tion of such data are necessary basic steps in planning ground
water basin protection programs. The budget for the ground
water basin protection programs was prepared and the projects
were formulated under the assumption that the sea water intru-
sion program would be continued and precede sea water barrier
studies. Accordingly, the sea water intrusion program must
be maintained at approximately the current level to assure
the success of that portion of the ground water basin protec-
tion program dealing with the control of sea water intrusion.

Local governmental agencies familiar with the aims
of the program are in complete accord with its objectives,
have expressed their desire for its continuation and their
intention to make use of the information developed.
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Salt water channels are being constructed in coastal
areas, at an ever-accelerating rate. Numercus marinas, canals,
and channels which will convey saline waters inland have been
proposed at numerous locations along the coastal reach of
Southern California. Since any marinas, channels, or canals
which are constructed along the coast may provide an avenue
for the introduction of sea water to the shallow-water body
in the alluvial and coastal deposits of Recent age, a principal
purpose of the proposed studies will be to determine the
physical properties of the shallow deposits of the coastal gaps,
the relation of the deep aquifers to these shallow deposits,
and whether saline water in the channels might percolate
downward to the shallow~water body and then to the deeper
fresh-water aquifers.

Requests from the public concerning the effects of
construction of proposed marinas, harbors, and flood control
channels on the utility of ground water basins have increased
greatly during the past few years. The data to be collected
and evaluated as part of this increased program will serve
as guidelines and support for the decisions of the Department,
regional water quality control boards, and local and federal
agencies proposing or reviewing harbor and flood control
channel projects. These data are not currently available,
and the Department, because of its established sea water
intrusion program, is the best organized to collect and analyze
the urgently needed information.

DATE WORK STARTED

1950.

ESTIMATED COMPLETION DATE

Continuing.

Orville L. Abbott 3/30/67
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RESOURCES
196
5
SFBD 0
SD 150
TOTAL 150

1968-69 FY
Planning I-03
SFBD WA

SD WA

SEA WATER INTRUSION STUDIES
PART II

INPUT DATA ($1,000 GF and man-years)

6-67 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73
/MY § /MY 5§ /MY § /MY 5 /MY § /MY § /MY

0 0 0 25 1.2 30 1.2 38 1.2 38 had 35
5 150 5 4705 270 5 150 5 150 5 150

5 150 5 195 .2 200 &.Z2 185 6.2 185 6.2 185

PROGRAM OUTPUT DATA

San Francisco Bay District

Review geology, hydrology and water quality data
of area.

Develop and implement work plan to correct data
deficiencies and provide monitoring of intrusion.

Evaluate the economic worth of the ground water
resources and determine local interest in preserv-
ing ground water basin.

Recommend type of ground water investigation
needed to develop means of correcting intrusion
problem.

Southern District

1968-69
Complete second phase of model studies - Mound
Basin.

1969-70
Bulletin: Sea Water Intrusion, Oxnard Plain -
Mound Basin.

1970-71
Bulletin: Sea Water Intrusion, Morro Bay.

14-4
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WORK

1971-72
Complete test drilling and observation wells,
Huntington Beach Mesa.

1972-73
Bulletin: Sea Water Intrusion, Huntington Beach
Mesa.

PROGRAM FOR 1968-69

San Francisco Bay District

In Monterey Bay area: collection, analysis of
existing geologic, hydrologic and water guality
data on the lower Salinas ground water basin
adjacent to Monterey Bay.

Develop program to extend knowledge of geology
below the 400-foot depth and to monitor the extent
of intrusion in each of the coastal aquifers.

In South Bay area: in cooperation with Alameda
County agencies continue the monitoring of intru-
sion into the Fremont area.

Southern District

Study permeability of aquicludes in Mound Basin,
Ventura County.

Second phase of model studies in Mound Basin,in
cooperation with the University of California,
Berkeley.

Laboratory Tests - Clay mineralogy, x-ray diffraction
studies, at the University of California, Berkeley.

Initiate Morro Bay Sea Water Intrusion Study.

Prepare contracts for drilling. Set up sampling
program.
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LOWER SAN JOAQUIN RIVER WATER QUALITY INVESTIGATION
PART I

NEED

For many years, water in downstream reaches of the San Joaquin
River has been deteriorating in quality. Water available for diversion
has been of such poor quality during recent "dry years" that substantial
damage resulted to irrigated crops. Additional water development projects
are to be constructed in the immediate future on the San Joaquin River and
its tributaries, and plans are being formulated for further development
within the basin. Such developments could result in an increase in the existing
water quality problem, Further, changes in flow and quality characteristics
of the lower San Joaquin River will be caused by the removal of irrigation
drainage by the San Joaquin Valley Master Drain.

To prevent further water quality degradation and economic loss to
water divertors it is necessary to anticipate the cumulative effects of the
foregoing developments within the area. Therefore, investigation of the
present problem and its causes is necessary to project the future conditions
of water quality in the lower San Joaquin River. Once future conditions have
been estimated, corrective measures can be planned if necessary. Because the
construction of engineering works or implementation of operation criteria
may teke several years, it is necessary to make this investigation now.

AUTHORITY

This progrem is required to fulfill the state responsibility
described in Section 12230 of the State Water Code which states that:

"12230. The Legislature hereby finds and declares that
a serious problem of water quality exists in the San Joaquin
River between the junction of the San Joaquin River and the
Merced River and the junction of the San Joaguin River with
Middle River; that by virtue of the nature and causes of the
problem and its effect upon water supplies in the Sacramento-
San Joaquin Delta, it is a matter of statewide interest and
is the responsibility of the State to determine an equitable
and feasible solution to this problem."

In addition, the Department is directed by Section 229 of the
Water Code to conduct investigations of the quality of all waters within
the State.

"229. The department, either independently or in coopera-
tion with any person or any county, state, federal or other
agency, to the extent that funds are allocated therefor, shall
investigate conditions of the quality of all waters within the
State, including saline waters, coastal and inland, as related
to all sources of pollution of whatever nature and shall report
thereon to the Legislature and to the appropriate regional water

3/8/67
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pollution control board annually, and may recommend any steps
which m:fl;ght be taken to improve or protect the quality of such
waters.

OBJECTIVES
The objectives of this program are:

1. To determine the present degree of water quality problems
and their impact upon the economy of the area.

2. To predict the future water quality conditions in the
lower San Joagquin River.

3. To determine if future conditions will cause quality problems
and if so to determine their effects upon the economy of the area.

k., To find a feasible and equitable solution to the present
and possible future water quality problems in the lower San Joaquin
River.

5. To prepare a report on the investigation presenting our
conclusions and recommendations.

GENERAL DESCRIPTION

The program will consist of the following general work in the
drainage area of the San Joaquin River and its tributaries upstream from
its confluence with Middle River:

1. Compilation and evaluation of pertinent existing water
quality, hydrologic, land and water use data.

2. Projection of agricultural, municipal and industrial growth.

3. An economic evaluation of present and future use of waters
within the drainage area.

. Determination of effects of presently authorized and
planned projects on quality of waters within the drainage area.

5. Recommendation of method or methods of feasibly and
equitably solving present and possible future water quality problems.
DATE WORK STARTED

Work on this program began in August 196k,
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ESTIMATED COMPLETION DATE

1967,

This program originally wes scheduled to be completed in June
Using the critical path method, a thorough analysis of the work to

be accomplished and of the length of time necessary to fulflll the objective

of the

investigation disclosed that a completion date of June 1969 would be

necesgary to include preparation and spproval of the final report. Slippage
in development of the mathematical model of San Joaquin River necessitated
a revised completion date of November 30, 1969.

X,
2
3.
L,
5.
6.
7.

Hydrologic studies completed 11-12-65
Present conditions studies completed T-14-67
Future conditions studies without project completed 9-22-67
Project development completed 5-30-68
First draft of preliminary report completed 8- 2-68
Preliminary report approved 11-29-68
Final report approved 11- 7-69
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1968-69 F.Y.
Planning I-02
SJD W.A, 1249

LOWER SAN JOAQUIN RIVER WATER QUALITY INVESTIGATION
PART II

RESOURCES INPUT DATA
$ M $ My $ My $ MY
SJD 62 3.k 73 L.3 20 .8 10 .23

PROGRAM OUTPUT DATA
1. Economic Justification of Alternatives.
2. Proposed Solution for Present Problems.
. Proposed Solution for Future Problems.

3
4, Preliminary Edition Report on Investigation.
5. Public Review of Report.

6

Draft of Final Report.

15-4

Wwh 8 ‘6T






UNIT WATER USE - VEGETATIVE

PART T

NEED

Accurate estimates of irrigation requirements and
unit values of evapotranspiration are essential as more complex
and costly water development facilities are contemplated. The
location and sizing of reservoirs, distribution systems, final
disposal or drainage systems, and conjunctive operation of ground
water basins are dependent upon reliable monthly wvalues of
irrigation requirements and evapotranspiration for wvarious kinds
of vegetation. Accurate values of irrigation requirements and
evapotranspiration also important in planning. Furthermore,
as water costs rise, more accurate knowledge of evapotranspiration
rates will become of increasing importance to achieving greater
efficiencies in irrigation practices.

In addition, a means of anticipating and predicting
short-term water demands will substantially assist in the
operation of water projects, particularly those subject to large
fluctuations in water demand and diurnal power rates.

AUTHORITY
Section 226(e) of the Water Code.
OBJECTIVES

Determine monthly evapotranspiration rates and
irrigation requirements of vegetative crops to determine inter-
relationship between evapotranspiration and soil, plant, and
agroclimatic factors affecting evapotranspiration; (2) measure
evaporation and other data to provide a basis for estimating
evapotranspiration within major agricultural areas of the State
on an annual, monthly, or short-term basis; (3) collect data
relative to irrigation practices, efficiencies, and growing
seasons pertinent to the determination of irrigation requirements.

GENERAL DESCRIPTION

Measurements of evaporation from atmometers and
standard Weather Bureau pans in established agroclimatic stations
will be obtained from weekly readings. These measurements
will provide a basis for estimating evapotranspiration rates of
crops and will be utilized for anticipating and predicting
short-term water requirements. Measurements of evapotranspiration,
essential to determine monthly coefficients, are being made at
Arvin, Thornton, Fall River Mills, Soledad, and near Santa Maria.
The latter two are now being done cooperatively with the
California State Department of Corrections Prison Farm at Soledad
and San TLuls Obispo County, respectively. Other factors
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affecting evapotranspiration are being measured. Monterey

County is also cooperating by making irrigation application
measurements. Research regarding fundamental relationships of
various climatological factors with evapotranspiration will

be carried on by the University of California and the Agricultural
Research Service. The Department will make use of equipment
developed by the University for measuring consumptive use of
various crops.

DATE WORK STARTED
July 1956
ESTIMATED COMPLETION DATE

Continuing

B. P. Brown
3/30/67
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UNIT WATER USE - VEGETATIVE SFBD 1309

PART IT SAC 1308

STD 1310

RESOURCES INPUT DATA ( In $1,000 and man-years) gD 1311

1966-6T 1967-68 1968-69 1969-70 1970-71 1971-72 1972-

$ MY $ MY $ MY $ MY $ MY § MY 5 MY
gP0 ® 55 0.8 255 0.2 689 1.7 B L. B 1.5 39 .k B 1D
ND 5 1.9 19 OB 30 1S5 323 1.5 31 1.5 32 1.5 53 3.5
SFBD 13 05 13 05 1b 05 % B3 15, 05 16 0.5 A7 0.5
SAC 9 0.3 1 P I3 b Tl Bd Tk G 25 Bk a5 O
SID 51 3.4 e 3.0 50 3.8 51 3.8 5 308 s 348 54 3.0
SD BB B S I7 1.0 I8 1.8 19 3.8 20 1.0 2t 3.0
Total 159 7.1 154 5.3 193 8.1193 T8 189 7.9 176 6.8 191 T.4

* The yearly expenditures and man-year activity in this program
should be related to expenditures and man-year activity in
the Unit Water Use-Municipal and Industrial program. The
two programs are coordinated and reports are prepared by
a single program manager., As a result, the level of activity
and expenditure varies from year to year depending on work
scheduled.

PROGRAM OUTPUT DATA

1, 1968-69: a. Five district office or memorandum
reports.
b. Memorandum report updating vegetative
water use values,
c. Two research reports
d. Evaluation report - Phase I

2. 1969-70: a., Bulletin 113-3, "Vegetative Water Use"
b. Two research reports

3. 1970-71: a. Five district office or memorandum
reports
b. Memorandum report updating vegetative
water use values.
c¢. Two research reports.

4, 1971-72: a. Bulletin 113-4, "Vegetative Water Use"
b. Two research reports

5. 1972-73: a. Five district office or memorandum
reports
b. Memorandum report updating vegetative
water use values for use in Bulletin 160-72
¢. Two research reports
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WORK PROGRAM FOR 1968-69
Statewide Planning Office

1. The Statewide Planning Office will continue to
support water use research by University of California and
Agricultural Research Service relating to (1) fundamental
relationships between various climatic, plant, and soil factors
and evapotranspiration, and (2) development of recommended
equipment and techniques that can integrate the important
factors and effectively measure or predict actual evapotranspir-
ation of irrigated crops and nature vegetation.

2. In addition to the basic research activitiles,
research personnel of the University of California will provide
technical assistance to Districts in operating a mobile micro-
meteorological laboratory partially financed by the Department
and presently being built at Davis. The equipment will be used
during certain periods to measure short-term consumptive use
losses by various crops in the major agricultural areas of the -
State. This office will coordinate the use of this equipment.

3. A memorandum report will be prepared in the early
part of the year updating vegetative water use values in Tulare
Lake Basin, South Coastal Area, Sacramento Valley Floor, and
North Bay Area for use in Bulletin 160-68.

4. Preparation of most of Bulletin 113-3, "Vegetative
Water Use", will be accomplished in this fiscal year. Publica-
tion is scheduled in 1968-69, Office or memorandum reports
provided by Districts summarizing program activities for calendar
year 1968 will be useéd as the basis for preparing the report.

5. The first phase of an evaluation of the program
will be completed in this year. Work under this phase will be
directed toward determining how well the program meets
statuatory or policy requirements and if the 2nd and 3rd phases
of the evaluation study need to be implemented. A report will
be prepared. If necessary, the 2nd phase will be initiated.

Northern District

l. Work with farm advisors and other local agricultural
speclalists on determining irrigation and cropping practices
such as time of irrigation, planting dates, harvest dates, and
percent ground cover during growing season for various crops.

2. Collection of applied water data from irrigation
districts will be continued.

3. Continue operation of agroclimatic station at
Red Bluff as reference point for evaporation.
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4, The mobile equipment (Bowen Ratio) developed by
the University of California at Davis will be used to measure
consumptive use rates of irrigated and nonirrigated crops
previously estimated.

5. A memorandum report will be prepared on work done
in calendar year 1967, summarizing the measurements and the use
of data by the Statewlde Planning Office; Northern District
planning, operations, and other programs; and by private
engineering firms and irrigation districts, and government.

The office report will be completed in March of 1968.

6. Operate E-W transect across Sacramento Valley
using l-gallan evaporimeters, anemometer, and pyrheliometer;
to determine wind/evaporation rate differences for different
environments.

7. Long term measurements of soil moisture changes
wlll be made on irrigated lands and on native vegetation. This
will provide infcrmation on deep perculation and consumptive
use of precipitation and irrigation water in the Northern District.

8., A lysimeter will be installed in Tehama County
as a basic reference point of evapotranspiration (ET) in the
Northern Sacramento Valley.

San Francisco Bay District

1. A review of program direction will continue to
ensure that objectives of the work are compatible with statewide
objectives and with needs of Department investigations.

2. Agroclimatic, evapotranspiration, and applied water
information will continue to be obtained from existing stations.

3. Certain types of field data are becoming adequate
at a number of locations and emphasis will now be placed on
analysis and interpretation. This data is not subject totrend
changes but only to monthly differences from year to year.
Field data values derived from analysis will be subjected
continously to statistical tests of adequacy. Where data is
considered reliable at a location, equipment will be moved to
obtain information in the remaining data-deficient areas of the
Dlstrict.

4. Data will be summarized and made available for
use through this calendar year (proceding the end of the fiscal
year). To the maximum extent possible, data will be analyzed
and interpreted in keeplng with the format and content of
Bulletin No. 113-2 in order to strengthen or modify this
published report.

5. Bowen Ratio equipment used to determine consumptive
use (ET) of row crops (tested in 1967), will be operated to
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determine consumptive use of selected crops, such as lettuce,
broccoli, and sugar beets, grown in this District. (This
newly-developed equipment is now expected to make possible the
determination of consumptive use of precipitation and of applied
water for row and spaced crops not previously possible. By
obtaining this type of information, computation of irrigation
efficiencies and other analyses 1s possible for more accurate
hydrology studies.)

Sacramento District

1. Evapotranspirometer tank measurements of consumptive
use of pasture grass will be continued on Bract Tract Station
which 1s located three miles south of Thornton. Other climatic
measurements to be obtained at this ET measuring site includes
pan and atmometer evaporation, min-max temperature, and continuous
recorded measurements of incoming solar radiation, temperature,
humidity, and rainfall.

2. Continue the collection, processing, and analysis
of data on irrigation applications to major crops. Collate
and interpret well pumpage and surface diversion data 1n
district files and as obtainable from private source including
PG&E pump records.

3. Install three Sparling continuous flow meters on
irrigated fields planted to tomatoes, safflower and milo.

4, Assist in the testing and operation of the mobile
ET measuring equipment constructed by the University of
California, Department of Irrigation and Water Science. Locate
representative or typical fields of major crops and operate
the mobile ET equipment as necessary to obtain reliable crop
ET measurements.

5. Prepare report of activities and submit to SPO
in time for review and incorporation into the Statewide Bulletin
No. 113 series. Assist SPO in preparing Bulletin No. 113-66.

6. Continue evaluation of program objectives relative
to meeting district and statewide data needs.

San Joaquin District

1l. In cooperation with U. S. Bureau of Reclamation,
measure consumptive use of grass to determine a "mean" value
and yearly variation of potential evapotranspiration in the
San Joaquin Valley.

2. Make field measurements of consumptive use of
potatoes and grapes.
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3. Make periodic short term evapotranspiration
measurements of several crops using newly developed Bowen Ratlo
equipment, for use as a basis for estimates of seasonal and
annual consumptive use for those crops.

4, continue the field survey to collect, tabulate,
and interpret data on crop growing seasons, cultural and irri-
gation practices for crops within the San Joaquin District.

5. Continue collection of agroclimatic data at
locations on the valley floor and in the foothills to determine
a "reasonable mean" evaporative demand and expectations for
yearly variations.

6. Prepare office report summarizing results for
inclusion in the Bulletin No. 113 series on vegetative water use.

Southern District

1. Applied irrigation water will be determined from
existing records.

2. Cooperative consumptive use data collection

a. San Luls Obispo
b. Palo Verde Valley

3. Irrigation efficiencies will be updated to reflect
changes in farming practices since 1948.

B. P. Brown

4/18/67
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UNIT WATER USE - MUNICIPAL AND INDUSTRIAL
PART I
NEED

Ever increasing urbanization of California imposes
greater and greater demands for municipal and industrial water
supplies. If planning efforts to develop facilities to satisfy
greater demands are to be met efficiently, adequate and accurate
data on municipal and industrial water requirements must be avail-
able. Before water requirements can be assessed under various
conditions of time and area, it is esgssential that unit water use
values for municipal and industrial uses either be collected or
procedures be developed by which these values can be estimated.

such values needed for all water development planning
programs being carried out by the Department. Because sources of
new water supplies are becoming more scarce with passing time,
1t is necessary to determine the specific needs of every water-
using entity and to assure that as needs change, adequate data
to determine such changes will be available.

AUTHORTITY
Section 226(e) of the Water Code.
OBJECTIVES

Develop--through data collection, analysis, and inter-
pretation--unit water use values or techniques that will permit
accurate estimates to be made of present and future water require-
ments of municipal and industrial uses throughout California.

Major emphasis is to (1) provide planners with available or

developed data in Bulletin 166 geries on a geographic, historie,

and utilization category basis, (2) assist them in adopting and using
such data to meet their needs, (3) develop historic gross per

capita water use data that will permit projections of municipal

and industrial water use requlrements 1n the near future.

GENERAL DESCRIPTION

The approach 1s to first establish past and present unit
values of water use of urban complexes in various geographic areas
to provide a basis for measuring trends in water use. This is
being accomplished by compiling from various sourcesg historical
records of water deliveries and by applying appropriate population
values to determine overall per capita requirements. Coupled with
this approach and being carried on concurrently is the collection
and study of data on various segments of the urban development,
such as the report of the manufacturing industry of California.
Similar surveys are being contemplated for residential and com-
mercial phases of urban development.
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Information gathered under this program, and useful
results of any analyses based upon collected data, will be pub-
lished in the Bulletin 166 series.

DATE WORK STARTED

1959
ESTIMATED COMPLETION DATE

Continuing.

Ba. ‘P. Brouwn

MAR 30 1967
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1968-69 F.Y.
Planning I-02

SPO W.A. 1005
ND 1311
SFBD 1313
SAC 1312
3JD 1305
SD 1405

UNIT WATER USE - MUNICIPAL AND INDUSTRIAL

PART IT

RESOURCES INPUT DATA (in $1,000 and man-years)
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The yearly cxpenditures and man-year activity in this program

shall be related to expenditures and man-year activity in the

Unit Water Use - Vegetative Program.

The two programs are

coordinated and reports are prepared by a single program

manager.

As a r

esult, the level of activity and expenditure

varies from year 0o year, depending on work scheduled.

PROGRAM OUTPUT DATA

.y

1968-69

1969-70;
1970-T1:

1gr1-"123
1972-73:

: a. Bulletin 166-1, "Municipal and Industrial
Water Use"

b. Evaluation Report - Phase I

Five digtrict office or memorandum reports

Bulletin 166-2, "Municipal and Industrial
Water Use"

Five district office or memorandum reports.

Bulletin 166-3, "Municipal and Industrial
Water Use"

WORK PROGRAM FOR 1968-69

will be preparing Bulletin 166-1 for publication.

Statew

ide Planning Office.

i Ih

e major activity in this program this year

Data relating
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to Tulare Lake Basin, South Coastal Area, Sacramento Valley Floor,
and North Bay Area will be estracted for use in Bulletin 160-68.

2. The first phase of an evaluation of the program
will be initiated in this fiscal year. Work under this phase
will be directed toward determining how well the program meets
statutory or .‘policy requirements and if the 2nd and 3rd phases
of the evaluation study need to be implemented.

Northern District:

1. The collection of municipal and industrial water use
data from selected cities within the Northern District will contilnue.
The data will be analyzed to provide monthly and annual gross per
capita water use trends.

2. Water use data of selected clties will be evaluated
to determine the unit use values of residential, commerical
industrial and urban components.

3. Prinéipal water-using industries will continue to be
contacted in order to keep abreast of changes in technology affect-
ing water uses as well as to obtain current water use data.

L, Selected cities will be studied in order to formulate
and initiate a method of discerning the indoor water uses from out-
door water uses.

5. A memorandum report will be prepared on work done in
calendar year 1967, summarizing the data collected and analyzed;
and the use of this data by the Statewlde Planning Office, the
Northern District, other government agencies and private engineering
firms.

San Francisco Bay District

1. A review of program direction will continue to insure
that objectives of the work are compatible with statewide objectives
and with needs of Department investigations.

Data gathering must be continued to detect trends and
changes; however, a shift toward analysis, interpretation, and tong
and short-term projections will be emphasized.

2. Municipal and industrial water use data on hand will
be summarized, analyzed, and made available for inclusion into
Bulletin No. 166-1. Assistance in the completion of this bulletin
will be provided.

3. Trends in water use, key data for short-term proﬂec-

tions (to about 1990), will be prepared for certain "indicator
agencles throughout the District.
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4. Statistical methods will continue to be implemented
and improved to test and obtain maximum value from the data and
for defining the limitations of its use.

5. Bimonthly meetings with the Statewide Planning Office,
and other related Department units, will be held to coordinate
the program.

6. Preliminary work will be done to develop a model
concept for long-term water use projections (to about 2020).

7. Time will continue to be allowed within the program
to service requests for District investigation needs.

Sacramento District

1. Continue to collect, complle, and evaluate municipal
and industrial water use data from local water agencies and from
data published in "State Financial Transactions" and Public
Utility Commission Annual Reports.

2. Continue to collect and evaluate water use data from
specific municipal entities such as purely residential areas,
apartment complexes, hospitals, schools, and commercial establish-
ments. Use data to devise formula for projecting water demands
which will meet projected municipal and industrial population
and growth patterns.

3. Analyze, qualify, and interpret municipal and
industrial water use data of the fifteen major district communities
for the five year period ending December 1966. Prepare district
write-up as required for inclusion in Statewide Bulletin 166 series.

4. Continue evaluation of program objectives relative
to meeting district and statewide data needs.

San Joaquin District.

1. Continue compilation and analysis of available
municipal and industrial "unit water use" data (gallons per person
per day) on a districtwide basis for inclusion in the Bulletin No
156 series.

2. To meet specific needs for water use information in
the Sierra Foothills region.

a. Continue collection of metered water use data
from meters previously installed under this program.

b. Compile and analyze any meter data found to be
available from communities in the foothill area.
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Southern District

1.
2.

3.

Complete urban lawn percolation study

Continue multiple residential water use data
collection

Collect existing M and I data from allied agencies

B. P. Brown

4/18/67
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WEST SIDE CROP ADAPTABILITY STUDY
PART I

Need

The adaptability to various crops of large undeveloped but apparently
irrigable areas lying along the west side of the San Joaguin Valley has never
been determined. OSome of these lands will have a potential irrigation supply
for the first time upon completion of the California Aqueduct. Development of
other large blocks must await other water supplies. Both the amount of irrigation
water needed and the economic payment capacity of the lands depend upon the
kind of crops that can be grown successfully. In turn, the kind of crops depends
upon the climate (about which there are almost no useable data) and the soils
(about which the data are extremely inadequate). The West Side Crop Adaptability
Study is designed to indicate the potential of various parts of the study area
for crops of all kinds. Thus, the results of this study will form the basis
for any decision on the feasibility of future water supplies to the area.

Authority

1. Initiated in 1962-63 with water fund money to give broad
egtimates of climatic conditions in study area.

2. In subsequent years (after signing of water contracts) program
funded as part of Coordinated Statewide Planning.

3. In 1965-66 legislative session program separately funded by
legislature as specific line item in budget.

L. From inception program organized on cooperative basis with the

University of California and U. S. Weather Bureau to provide technical
assistance in analysis and interpretation.

Objectives

1. Determine adaptability of climate and soils in the study area
for specific crops.

2. Indicate by tabulation and maps potential productivity limitations
and specialized requirements such as leaching, drainage or method of irrigatiom.

General Description

The program will operate eight "transects" (lines of stations set
on hundred-foot ccntours, extending from the trough of the valley to the upper
edge of irrigable land) spaced from the vicinity of Coalinga to near Wheeler
Ridge. The "major" stations (onme to three on each transect) provide data on
wind movement, temperature, humidity, solar radiation and scil temperature.

18-1
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The "minor" or satellite stations (from three to 10 per transect) are equipped
with maximum-minimum thermometers only. All stations are serviced weekly, and
in addition, special nighttime periods of intensive observation of cold air
masses are made,

Special soil studies made in cooperation with the Agricultural
Extension Service and University of California, Department of Soils, are
designed to relate soil characteristics such as salinity, boron content,
permeability, and drainage to crop adaptability.

Interpretation and analysis of the data is done as a cooperative

endeavor with a special committee set up by the University of California Water
Resources Center,

Date Work Started - 1962-63

Estimated Completion Date - 1969-70 (June 1970)

18-2
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1968-69 F.Y.
Planning I-02

WEST SIDE CROP ADAPTABILITY STUDY SJD W.A. 1010
PART II

Resources Input Data

1966-6 1967-68 1968-69 1969-T0 1970-T1 1971-T2 1972-T73
§ :;“'14!1 126_)&: : 7 W T W T N T Ty T TR
50 3.5 30 2.0 55 35 ks 2.0 0 0 0 0 0 0

Program Output Data

A, Maps showing

l. Climatic zZones or areas of synthesized long term climatic
characteristics,

2. Soil zones or areasg having different limitations.

3., Crop adaptability zones based on information from above maps.
B. Tebulations of climatic and soil data.
C. Progress reports (office reports).

D. Final report (Department Bulletin in 1970),

Work Program for Budget Year (1968-69)

A. Complete collection of climate dats and reduce climate station
network to a few key cooperator operated stations.

B, Complete reduction of climatic information to tebuler form and
machine form.

C. Continue cooperative analysis of data with University Advisory
Committee and with Agricultural Extenslion Service.

D, Continue collection and analysis of soil data in cooperation
with University and Agricultural Extension Service.

18-3
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NORTH COASTAL AREA INVESTIGATION

Part I

A, NEED

Needs for water resources development investigation in the North
Coastal area are primarily centered around needs for local water development,
planning of projects to meet statewide water demands and the need to coordinate
state and federal interest in water proJject planning.

There 1s a need within the North Coastal area for identification
of projects to provide flood protection, local water supplies, recreation,
and fisheries enhancement. The devastation resulting from the December 1964
flood emphasized the need not only for flood protection but alsc the need
for revitalizetion of the economy of the area. In order to provide the
best solution to these problems it is necessary to condict detailed and
comprehensive studies of the area's water resources. In some cases the
development of local projects may offer the best solution; in others, local
problems can best be sclved through the inelusion of local features in
major export projects. The Legislature recognized thls need by initiating
an action program for local development in July 1966 (ACR 27, 1966 First
Extra Session).

Estimates of California's future water demands indicate that
supplies which will be made available by the State Water Project, including the
Upper Eel River Development, the federal Central Valley Project, and other
extensive federal and local projects in California will reach full utilization
by about 1990. The greatest opportunity for large scale developments to meet
these future demands is in the North Coastal area. It is the Department's
responsibility to formulate plans to meet these needs.

There is increasing state and national attention on the water
resources of the North Coastal area. The federal agencies are actively engaged
in plamning studies of the major stream basins. There may be a cost savings
to the State 1f the proposed projects are constructed jointly with the Federal
Government. To insure that the state's interest is protected and furthered,
it is necessary for the Department to maintain up-to-dete water development
studies for the North Coastal area.

When the Upper Eel River Development was authorized as the first
additional facility of the State Water Project in the North Coastal area in
March 1964, an obligation to plan for all water needs in the Eel River Basin
was assumed. Later stages of the State Water Project in other river basins
will create similar obligations for the State. There is a need for planning
now throughout the North Coastal area in order to better prepare the State
to meet these future obligations.
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B. AUTHORITY

1. California Water Code, Part 6, Chapter 1, Section 12570
through 1263k,

2. Legislative Resolution = ACR 27, 1966 First Extra Session.
3. Previous legislative funding.

C. OBJECTIVES

a. To identify possible local projects which might be con-
structed for purposes of local water supply, flood control,
recreation, and fisheries enhancement.

b. To define and compare alternative major multiple~purpose
projects in the North Coastal area to follow the Upper Eel Rlver
Development, in coordination with the Statewide Planning Office
and with the federal and local planning agencies.

c. To prepare basinwide development plans considering both
export projects, and possible local projects which might be con=
structed for purposes of local water supply, flood control,
recreation and fisheries enhancement in coordination with federal
agencies.

d. To build a backlog of information to form the basis
uvpon which the Department can monitor the future development of
the North Coastal area and thereby fulfill its responsibility,
as set forth in the Water Code, to guide and control this develop-
ment for the greatest long-range benefits to the State. These
studies must provide specific information on project features
and sizes to assist Statewide Planning in selecting and staging
of the State Water Project to follow those now authorized.

e. To provide timely reports and recommendations relative
to programs end actions which will be necessary to effect
efficient, orderly, and optimum development of the reglon's
wveter resources.

D. GENERAL DESCRIPTION

The work program can be considered in two main parts == local
project studies and major project studies. The South Fork Eel River Basin
was selected for initial study of local projects starting in July 1965.

A bulletin on that study is scheduled to go to the printing plant in
September 1967. Under an action program for local development initiated
by legislative action in July 1966, a progress report was prepared in
December 1966, which reviewed local problems and development possibilities
in the whole area. The McKinleyville-Trinidad area was selected as having
the most urgent water supply problem. A cursory examination report on
this area will be completed about May 1967, and a reconnaissance investi-
gation will be completed during 1967-68. Another priority area will be
selected for reconnaissance study in 1968-69.

19-2



Major project studies have concentrated on alternative plans for
development of the lower Trinity and Klamath River Basins since July 196L.
An office report on alternative in-basin plans will be completed in June 1967.
Study of alternative conveyance systems to the Delta will be initisted in
July 1967 and will result in an officé report in June 1969. A bulletin on the
Lower Trinilty and Klamath Rivers Development is scheduled for June 1971.

In addition, a comprehensive basin-wide study to formulate a
master plan for the optimum development of the Eel-Mad River Basin, in close
coordination with the California State-Federal Interagency Group, will be
initiated in July 1967 and will result in a2 joint report in June 1970.

The various parts of the investigation embrace nearly all disciplines
of study pertaining to the development, control, and conveyance of water in
the Trinity, Mad, V-n Duzen, Klamath, and Eel River Basins and the minor stream
basins of the North Coastal area. Evaluations will tentatively define the loca-
tion and capacities of local and export project features including dams,
reservoirs, tunnels, hydroelectric powerplants, and pumping installations.

Geologlc explorations are conducted to evaluate the structural
adequacy of dam foundations, the conditions of the rock affecting the con-
struction of tunnels, and the availability of construction materials. This
information is prerequisite to the initiation of future feasibility-level
designs and cost estimates of the large hydraulic structures involved.

Studies are conducted to evaluate existing fisheries and to determine
the measures necessary to preserve and/or enhance these resources when water
resources developments are undertaken. Studies of water-associated recreation
in reference to anticipated project usage and present area usage will be made.
Reconnaissance-level land appraisals and rights=-of-way cost surveys will be
made. Machine computing methods will be used where applicable for reservoir
and power operation studies. Economic studies will continue in order to
estimate benefits and associated costs, and to ascertain what developments should
be recommended for feasibility-level studies.

E. DATE WORK STARTED

July 1, 1964

F. ESTIMATED COMPLETION DATE

Continuing Program
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1968-69 F.Y.
Planning I-03
ND WA

NORTH COASTAL AREA INVESTIGATION

Part II

G. RESOURCES INPUT DATA (Costs in thousands of dollars and personnel in
man-years)

1966-67 1967-68 1968-69 1969-70 1970-T1 1971=-72 1972-73
& NE,. - WY, §5 WMy § MY, § MAS F MY, & NI

N.D. 260 13.0 285 14.0 360 16.0 365 16.0 370 16.0 375 16.0 380 16.0
B, B0, B0 1.0 © 0 0 0 0 0 0 0 0 0 0 0
Total 280 14.0 285 1k.0 360 16.0 365 16.0 370 16.0 375 16.0 380 16.0

H. PROGRAM OUTPUT DATA

l. Alternative Plans for Development of the.Lower Trinity and
Klemeth River, Office RePOTL:sisssssscssassarsassassssssssssdune 1967

2. BSouth Fork Eel River Basin, Bulletin No. 173...... Sept. 1967

3. McKinleyville~Trinidad Investigation, Bulletin 105=3
llllll IllIIIl.lllllIl.lIl...l.....-.'lll!.l..l‘.llseptl 19@

L. Alternative Conveyance Systems for Trinity-Klamath
Imorts, OfficeR@Ort-’...'I..l"!...'.".!lI.ﬂ"l....-.l.Jmle 1969

5. Eel River Basin, Master Plan of Development,
Bulletin..... R A A G B R D R A AR e SR AT . .June 1970

6. Lower Trinity and Klemath Rivers Development,
Bﬂletin--. lllllllll .l.l.l'.l.lI‘lII...I...I.l.‘l.-..-..'.‘.June 1971

T- Additional reports will be scheduled as the priority
of need is clarified in the future.

I. WORK PROGRAM FOR 1968-69

1. Completion of two-year study of alternative conveyance systems
for Trinity-Klamath imports.

a. Designs and cost estimates
b. Geology

¢, Project formulation

d. Report preparation
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2. BSecond year of three-year Eel River Basin Investigation

a. Interagency coordination of sub-basin studies
b. Fish and wildlife studies
c. Master plan operation studies

3. Initiate and complete a reconnaissance-level study of the
Willow Creek or alternative priorlty local area to select the best
project to provide new domestic water supplies, recreation, and other
benefits.

a. Water requirement studies
b. Topographic mapping

c. Geology

d. Designs and cost estimates
e. Recreation studies

f. Fishery studies

g. Economic studies

h. Project formulation

19-5
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PLANNED UTILIZATION OF GROUND WATER BASINS
PART I

NEED

At present, nearly half of the water supply of
California is furnished by water from ground water basins.
The increased demand placed upon the water supply by the
phenomenal growth of population and industry in California
has maintained the critical need for water from the ground
water basins in spite of increased surface water develop-
ment. Drafts on many ground water basins continue to exceed
the supply which results in overdraft conditions expressed
by the lowering of ground water levels and advancement of
ocean water into the coastal aquifers (see Sea-Water Intru-
sion Studies).

Under ultimate development, The California Water
Plan can provide for all water requirements in all parts of
the State only through the full utilization of the extensive
ground water basins of the State. Full utilization includes
development of the presently available ground water supplies
and the underground storage of additional water which is par-
tially developed in the surface storage sites. It will be
necessary to operate basins in conjunction with surface stor-
age to provide for local uses, long-term cyclic storage, and
short-term terminal storage.

Planned utilization studies result in economic-
operational studies which indicate, among other things, the
point in time when additional water should be imported.
Since the studies are being conducted in water-deficient
areas, the import demand-time estimates relate directly to
the staging of major transbasin water projects in the State.
The timing of these studies relates to present estimates of
the time when the State must provide additional water or
assure that such additional water is provided by projects of
other agencies.

AUTHORITY

Sections 226, 12616, and 12617 of the California
Water Code and the Porter-Dolwig Ground Water Basin Protec-
tion Law of 1961.
OBJECTIVES

Formulate alternative plans of operation for the

maximum utilization of each of the major ground water basins
of the State.



GENERAL DESCRIPTION

In each basin investigation work will be done to
delineate specifically all boundaries and determine the
geology of the entire ground water basin; to determine the
physical factors affecting the storage and transmission of
ground water in the basin; to determine the hydrologic
characteristics of the basin, including a reevaluation of
the overdraft and the ground water storage capacity avail-
able for replenishment with imported water; to determine
the best methods for utilization of the basin that would
achieve fullest conservation and utilization of local supplies
and also provide for seasonal and cyclic regulation of imported
water supplies; to make an economic comparison of alternative
plans of operation and to set forth the legal problems that
may be involved in each plan; and to present to local agencies
for consideration several programs for the operation of each
of the ground water basins to allow selection of an optimum
plan for use of surface and underground local waters and
staged imported water supplies.

The future water facilities can be either all sur-
face located facilities, all ground water based facilities,
or a combination of the two basic types of facilities. The
objective of the investigation is reached by analyzing
various alternative combinations of these two types of faci-
lities and determining several combinations that would meet
the future water demands and showing the cost of each.

Each basin investigation is divided into three
major phases of work: (1) geology, (2) hydrology, and
(3) operation-economics. A general study to select areas
of study and to set study schedules may also be undertaken
as a separate phase.

The geologic phase includes determination of,
among other things, relative infiltration rates of soils,
the storage capacity and transmissibility of the aquifer
or agquifers, the depth and areal extent of the various
aquifers and their proints of interconnection, and the
occurrence of special geologic features, such as faults
and folds, which may affect the occurrence and movement of
ground water. A mathematical model of the ground water
basins is formulated on the computer based on the geologic
characteristics developed.

The hydrologic phase includes studies of the

historical surface and ground water hydrology, including

the quality of surface and ground waters. Detailed items
related to the hydrologic equation are compiled and analyzed
to determine the historical annual surpluses or deficiencies
of water; the safe yield and overdraft, if any, of the ground
water basin; and estimates of future water demand and water
supplies. The results of these historical hydrologic studies
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are applied to the computer to test the mathematical model
that was formulated with the results of the geologic studies.
This mathematical model of the ground water basin enables the
basin to be studied on the same basis as a surface water
transmission and storage system is studied. 1In other words,
just as the changes in pressure throughout a surface distri-
bution system and the storage and delivery capabilities can
be calculated by knowledge of the physical characteristics

of the surface system such as pipe sizes, friction losses,
distances, storage capacity, quantity and pressure of input
water, and points of discharge from the system, so can the
same factors be determined for a ground water basin.

The third phase of the investigation is the study
of the operation of the ground water basin in coordination
with surface storage and distribution systems. 1In this phase
of study, the mathematical model that was developed and tested
is applied to a digital computer, and detailed operation and
economic studies are conducted. The digital computer enables
the formulation and evaluation of alternative plans of operat-
ing the ground water basin in conjunction with existing sur-
face water supply systems to meet the physical objectives of
"the investigation; the amounts and pattern of pumping and arti-
ficial recharge are the controllable items in the operation
of the ground water basin. Also, considerations are concur-
rently given to the necessary future facilities that would be
required in addition to existing surface storage and distri-
bution facilities and the existing replenishment and extrac-
tion facilities to meet the increasing and fluctuating future
water demands.

A report with several technical appendices detailing
the results of all three phases of the investigation of each
major ground water basin will be prepared. It will include
the geology, hydrology, possible plans of operation , the
optimum plan of operation, and specific suggestions for neces-
sary legal adjustments, if any. The accumulated data and
computations will be assembled and filed for reference in
future studies after each major ground water basin has been
investigated.

DATE WORK STARTED

July 1959.

ESTIMATED COMPLETION DATE
Planned utilization of ground water basins will

continue for the period of years necessary to investigate
each of the major ground water basins of the State.

Orville L. Abbott 3/30/67
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1968-69 FY
Planning I-03
SFBD WA 1388
SD WA 1335

PLANNED UTILIZATION OF GROUND WATER BASINS
PART II

RESOURCES INPUT DATA (in $1,000 GF and man-years)

1966-67 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73
$ /M § /MY § /MY $ /MY $ /MY § /MY § /MY

SFBD 141 6.5 160 7.4 165 7.8 169 7.8 174 7.8 179 7.8 184
SD 394 18 435 20.9 457 21 480 21 504 21 529 21 555
TOTAL 535 24.5 595 28.3 622 28.8 643 28.8 678 28.8 708 28.8 739

PROGRAM OUTPUT DATA

San Francisco Bay District

X Review extent of knowledge on geology, hydrology
and water quality of study area; prepare and imple-
ment work to bring basic knowledge up to a level to
permit evaluation of ground water basin as a resource.
Report geology as appendix to Bulletin No. 118.

2 Evaluate ground water basin as a resource, histori-
cally and in the future; review alternative manage-
ment plans and recommend operation and economic
studies. Report on resource as a Bulletin No. 118.

3. Perform operation and economic studies in conjunc-
tion with local agencies and report on in a
Bulletin No. 118.

Southern District

1. 1968-69

a. Operational-economic study of Bunker Hill-
San Timoteo area will be completed.

b. Geology and hydrology studies of Raymond Basin
will be completed.

2. 1969-70

a. Report for Chino and Bunker Hill published.

b. Mathematical model and operational-economic
study of Raymond Basin will be completed.

c. Geology, hydrology, mathematical model, and
operational-economic studies of Santa Clara-
Calleguas area will be completed.
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1970~-71

a. Geology, hydrology, and operational-economic
studies of Antelope-Fremont Valley will be
completed.

b. Reports of Raymond Basin and Santa Clara-
Calleguas area studies will be sent to printing
plant.

1971=72

a. Geology, hydrology, and operational-economic
studies of San Jacinto Valley will be completed.

b. Report of Antelope-Fremont Valley study will be
sent to the printing plant.

19772-73

a. Geology, hydrology, and operational-economic
studies of San Juan area will be completed.

b. Geology, hydrology, and operational-economic
studies of Santa Maria Basin will be completed.

WORK PROGRAM FOR 1968-69

San Francisco Bay District

In South San Francisco Bay:

Complete resource evaluation phase of north Santa
Clara Valley in cooperation with Santa Clara
County.

Complete operation-economics study of Fremont
area in cooperation with Alameda County water
agencies.

In San Francisco Bay area:

Begin resource evaluation phase of Clayton-
Ygnacio Valley ground water basins.

Southern District

The activity will be continued at the same level
as in 1967-68.

In the Chino area, Bulletin No. 104-3 will be in
review stage.

For the Bunker Hill-San Timoteo area, the operation-

economic study will be completed. Work will be
initiated on Bulletin No. 104-5,
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4.

For Raymond Basin, geologic and hydrologic studies
will be completed.

For Santa Clara-Calleguas area, geologic studies
will be about 75 percent complete. Hydrologic
studies will be about 90 percent complete. Work
will be initiated on the mathematical model and
on the operational-economic phase of the study.






WESTERN STATES WATER PLANNING PROGRAM.
PART 1

NEED

The unequal distribution of streamflow, and the limited
supplies and increasing concentration of population in warm, dry
climates of the Pacific Southwest necesslitate that planning efforts
be expanded to encompass interstate and interbasin projects.

All alternative sources of water supply, including potential
interstate water exchanges in the West, must be studlied if the
most desirable and least costly water for future generations is to
be assured, and the optimum development of California's own supplies
is to be realized.

The merits of westwide water planning have been recognized
by the Governors of eleven states which created the Western States
Water Council in June 1965 and the California State Legislature which
enacted AB 2087 in 1965, creating a seven-man Advisory Committee

on Western States Water Planning.

AUTHORITY

This program was initialiy authorized by the Joint
Leglislative Budget Committee of the California Legislature, as
gset forth in a letter from Senator George Miller, Jr., Chairman,
to Mr. Hale Champion, Director of Finance, on September 29, 1965,
and has been implemented as a separate program in the Department

and by legislative action since that time.
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OBJECTIVES
The obJectives are to protect and advance California's

interest in westwlde regional water development.

GENERAL DESCRIPTION

Proposals are initiated leading to interstate, regional
legislation, legal actions, and possibly compacts., Similar
proposals by other entitles are reviewed and evaluated as to their
impact on Californlia. Recommendations for modification and improve-
ment are formulated. This work involves direct participation in
negotiations, hearings, and planning formulation with counterparté

in the affected states and federal agencles.

DATE WORK STARTED
October 1, 1965

ESTIMATED COMPLETION DATE

This is a continuing program.

W. Don Maughan 5/12/67
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WESTERN STATES WATER PLANNING PROGRAM
PART II

RESOURCES INPUT DATA
1966-67 1967-68  1968-69  1969-70 1970-71  1971-72 1972-73

$ MY $ MY $ MY $ MY $ MY $ MY $ MY
187 6,0 16& 6.0 171 6.0 220 7.0 231 7.0 243 T.0 256 7.0

PROGRAM OUTPUT DATA

In general, the outputs will contribute to the development
of major legislation and interstate and federal-state agreements which
are now beilng negotiated. State water plans by other states and fraqe-
work studles by state-federal cooperative effort are scheduled for
completion in the late 1960's and early 1970's, and it is anticipated
that the workload of this program will increase beginning in fiscal
year 1969-70.

The program organization produces outputs for California in
three areas: (1) it develops essential technical and broad-scale
planning concepts and initlates action proposals; (2) it analyzes
and evaluates the technical aspects of proposals by others; and
(3) it keeps our water leaders informed. Specifically, the outputs
for fiscal year 1967-68 will be as follows:

1. Development of technlcal concepts and proposals

a, For inclusion in congressional legislation in the
field of interstate regional water development.

b. For incorporation in the official views of
California for presentation to the Congress, to the President,

and to the Governors of other states.
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¢, For adoptlon as policles and programs of the
Western States Water Council, the Committee of Fourteen, and the
Southwest Water Council.

d. For adoption as principles, guldelines, standards,
criteria, and procedures of the Western States Water Council.

2. Technical analyses and reports on data or proposals by
others

a. Of major water legislation, decrees, compacts, and
plans, with regard to their impact on California.

b. Of western states population, irrigated acreages,
water supplles, water requirements, conservation and reuse programs,
ete., to establish bases for comparison and evaluation.

3. Distribution of information

a, Disseminate to water leaders of the State the
concepts, proposals, analyses, and reports dlscussed in
Sections (1) and (2) above.

b. After careful selection and screening, provide
essential information to water leaders of the State regarding
actions and attitudes of other states and the Federal Government
in the field of regional water development.

¢. Continue development of the Western States Water
Planning Library, a small reference collection of data on the
physical, economic, and socio-polltical facts basic to sound
regional water resources negotlations and planning.

WORK PROGRAM FOR THE 1968-69 BUDGET YEAR
The work program will be directed toward the continuing

accomplishment of the items listed above.

W. Don Maughan 5/12/67
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GROUND WATER BASIN PROTECTION STUDIES
PART I

NEED

Ground waters are the source of nearly half of the
water supplies in California. The many ground water basins
which are natural reservoirs containing vast gquantities of
water have been threatened with water quality degradation
from a number of sources. It is of great importance that the
ground water basins be protected from impairment for conti-
nued beneficial use of the water they contain and as natural
storage and distribution facilities. Problems faced in this
program have their origin rooted in the activities of man,
and are thus inextricably linked with population growth.

A major cause of degradation is the intrusion of
sea water or highly mineralized connate waters into fresh-
water bearing aquifers because of overdraft. The dispersion
of leachates and gaseous products of decomposition into
ground water bodies from improperly constructed or operated
rubbish dumps constitutes another source of degradation. A
third cause of impairment originates through the uncontrolled
discharge of sewage, agricultural, and industrial wastes
reaching ground water bodies. The diluted product is repeatedly
withdrawn and recycled; the result is an ever higher net dis-
solved sat content within the ground water body.

AUTHORITY

Sections 12920 to 12925 of the California Water
Code.

OBJECTIVES

The general objective of this program is the formu-
lation of project plans for the protection of ground water
basins from irrepairable damage from any cause.

GENERAL DESCRIPTION

Projects for three types of problems are being
studied. The problems are revealed under the Sea-Water
Intrusion Program, the Water Quality Investigations, and
Planned Utilization of Ground Water Basins Studies. The
types of current projects studied are: barrier projects to
protect coastal ground water basins from sea-water intru-
sion; a project to devise means for safe disposal of refuse
in alluvial material overlying a ground water basin; and
projects to arrest conditions of adverse salt balance in
ground water basins. The urgency for corrective measures,
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while the application of such measures can yet be success-
fully employed, imposes time as an element present in each
project undertaken.

Hydrologic, geologic, and water quality data
collected as part of other programs of the Department are
utilized in ground water basin protection investigations.
Barrier studies utilize information developed during the
sea-water intrusion investigations.

A thorough evaluation of causative factors is made
for the problems encountered based on information developed.
Armed with specific factors of subsurface formations, trans-
missibility, and other information applicable to each area
studied, and employing the latest engineering techniques
available, parameters are delineated, the type and cost of
each possible corrective device or means is studied, and
the most economical and feasible plan is selected and
drafted into workable form as the basis for appropriate
action.

DATE WORK STARTED

November 1961.

ESTIMATED COMPLETION DATE

Continuing.

Orville L. Abbott 3/30/67
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1968=69 FY
Planning I-03
SD WA 1455

GROUND WATER BASIN PROTECTION PROJECTS
PART II

RESOURCES INPUT DATA (in $1,000 GF and man-years)
1966-67 1967-68 1968-69 1969-70 1970-71 1971-72 1972-73

$ /M 5 /MY § /MY § /MY § /MY § /MY § /MY
g0 105 -8 - 7 3315 5 123 B 129 5133 &5 144 5

PROGRAM OUTPUT DATA
1. Budget Year 1968-69
a. Print final edition of the Lower San Dieguito
Salinity Barrier (Bulletin No. 147-3).
b. Print final edition of the Sanitary Landfill
Studies (Bulletin No. 147-5).
2. Budget Year 1969-70

Print final edition of the Santa Clara River Water
Quality Management Study (Bulletin No. 147-4).

3. Budget Year 1970-71
a. Print preliminary edition of the San Jacinto
Water Quality Management Study (Bulletin No. 147-2).
b. Print preliminary edition of the Oxnard Basin
Salinity Barrier (Bulletin No. 147-6).
4, Budget Year 1971-72

a. Print final edition of Bulletin No. 147-2.
b. Print final edition of Bulletin No. 147-6.

5 Budget Year 1972-73
Publish progress report of the Oxnard Basin
Salinity Barrier (Point Mugu).
WORK PROGRAM FOR 1968-69

1. Complete the tests and evaluation of data obtained
from the Oxnard Plain Experimental Barrier Facility.
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Prepare Oxnard Basin Salinity Barrier report
(Bulletin No. 147-6).

Hold public hearing and initiate printing final
edition of the Santa Clara River Water Quality
Management Study (Bulletin No. 147-4),.

Hold public hearing and prin