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SACRAMENTO

May 1, 1958

Honorable Goodwin J. Knight, Governor, and
Members of the Legislature of the
State of California

Gentlemen:

I have the honor to transmit herewith the two-volume
Bulletin No. 18 of the State Water Resources Board, entitled
"San Luis Cbispo County Investigation", as authorized by Chapter 3,
Statutes of 1952, as amended.

Work on the San Iuis Cblspo County Investigation and
Bulletin No. 18 was initiated by the Division of Water Resources
of the Department of Public Works, under the direction of the
State Water Resources Board, and subsequently completed and
published by the Department of Water Resources, successor to the
foregoing agencies.

Volume I of Bulletin No. 18 contains an inventory of

the surface and underground water resources of San Luis Obispo

County, estimates of present and probable ultimate supplementsal
water requirements, and preliminary plans and cost estimates for
water development works. Volume II consists of 13 appendixes
containing statistical and other data pertinent to the Investigation.

Ve ruly yours,
HARVEY O.;BANKS
Director
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ORGANIZATIONAL CHANGES

This investigation was commenced under the direction of the State
Water Resources Board. Members of the Board at the inception of the investi-
gation included Mr. C. A, Griffith#, Chairman, and Messrs. H. F. Cozzens,

B. A. Etcheverry:, Clair Hill, R. V, Meikle, Royal Miller, and Phil D, Swing,

At the time this investigation cowmenced, Mr. A, D. Edmonston was
State Engineer and Chief of the Division of Water Resources. On November 1,
1955, Mr., Edmonston retired from State service and was succeeded by
Mr. Harvey O, Banks, who served in the capacity as State Engineer until his
appointment as Director of Water Resources on July 5, 1956,

The function under which this investigation was conducted was
directed by Mr. T. B, Waddell until his retirement from State service on
November 1, 1955, at which time he was svcceeded by Mr, W, L. Berry,
served as Assistant State Engineer untll his appointment as Chief, Division
of Resources Planning, on July 5, 195¢,

This investigation was under the codirection of Yr., T. M. Stetson,
Supervising Hydraulic Engineer, from Macn: 1, 1554, until July 1, 1955, at

which time he was succeeded by Mr. I. J. Meyers,

* Deceased.
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SAN LUIS OBISPO COUNTY INVESTIGATION
CHAPTER I.  INTRODUCTION

During the past decade, San Luis Obispo County, like most other
counties in California, has experienced an increase in population concur-
rently with an expansion and intensification of irrigated agriculture. This
growth, however, has not been of egual magnitude with the phenomenal increases
of population, indusiry, and asgriculture experienced in other areas of the
State such as the Los Angeles, San Francisco, and San Diego metropolitan areas
and the Sacramento and San Joagquin Valley agricultural areas. The unprece=-
dented development of these latter areas, with the attendant serious problems
of water supply, illustrates the potential problems which will arise in San
Luis Obispo Gounty in the future. Recent growth of population and agriculture
within the County has resulted in an increased demand on both surface and
underground water resources. In some areas of the County, a shortage of
irrigation water prevails during the latter part of the irrigation season.
Increasing development of urban and domestic use of water within the Cities
of San Luis Obispo, Paso Rovles, and other communities indicates that, within
the near future, available water supply sources may be inadequate to meet the
increased demand.

A lesser water problem in San Luis Obispo County is that of flcod
control. Flood waters have caused damage to lands adjacent to the lower

Teaches of Arroyo Grande Creek and the Santa Maria River. Recent reclamation




of lands adjacent to these streams and intensification of agricuwliural prac-
tices have increased the potential flood‘damage in thsse areas.

The growth of population and industry in San Luis Obispo County in
the future, together with the anticipated increase in irrigated agriculture,
will require an extensive program of local development of both surface and
wnderground water resources; and full satisfaction of the uvltimate water-usirg
potential within the County will require importation of eubstzaniizl arcunts of

water from sources cutside of the Couniye.

Auvthorigation for Investigation

Concern cover the adequacy of avsilable water suppliss for presenﬁ
and future requirements of San Luis Ubispo County prompted the Board of
Supervisors of the County, the County Water Hesources Cormiitee, and the
County's leglslative representatives to request the Californis Legislature %o
provide funds for a water resources investigation of the County. 4s & result,
the Legislature, in Assembly Bill No. 1, Chapter 3, Statutes of 1952, Item
268.5(b). made an appropriation of the sum of 30,000 for a ccmprehsnsive
svrvey of the water resources of the County. The State Water Resources Board,
at its meeting of June &6, 1952, dir=scted the State Engineer to submit to the
Beard a proposed work program to carry cut the surveys. On July 18, 1952, the

tate Water Resources Board approved a recommendation of the 3tate Ingineer
for a three-year comprehensive survey of the water resouwrces of San Luis
Cbispo County.

Objectives of the investigation were to include determination of the

nature and amount of local water resources, present and probable ultimate

water requirements, present and probable ultimate supplementzl water reguire-

ments, and the development of preliminary plans to meet those supplemental
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requirements from local or imported sources. It was also considered that the
investigation should involve determination of flood control requirements and
include preliminary plans for protective works if required., It was proposed
that a report covering the investigation would be submitted to the Board on
June 30, 1955, or as soon thereafter as possible.

Continuation of the San Luis Obispo County Investigation for the
second year was authorized under terms of an agreement dated July 1, 1953,
between the State Water Resources Board, the County of San Luis Obispo, and
the State Department of Public Works acting through the agency of the State
Engineer.

The agreement provided that the sum of $30,000 would be expended
during Fiscal Year 1953-5L and that an additional £26,000 woul& be expended
during Fiscal Year 195L-55 to corplete the work program of the three-vyear
comprehensive survey. Of the $56,200 so expended, $25,000 was provided by the
State Water Rescurces Board and an egual amount was provided by the County of

San Luis Cbispo. A supplemental agreement executed by the same parties on

July 1, 1954, authorized funds to complete the investigation and report during
5 Fiscal Year 1955. Funds authorized under the latter agreement were exhausted
prior to completion of the report and a second supplemental cooperative agree-
ment authorizing the expenditure of $£,000 to complete the report was executed
by the afore-mentioned parties effective May 1, 1956. Work on the report
! Subsequent to July L, 1956, was accomplished by personnel of the State
Department of Water Resources, successor tc the State Water Resources Board
and Division of Water Resourcese.

The following tabulation presents the cost of the investigation by
jears, the respective shares of the State of California and the County of

San Luis Obispo, and the total cost.




Fiscal State of County of Annual
year California San Luis Obispo total
1952-53 $20,000 $ - $20,000
195354 15,000 15,000 30,000
1954-55 13,000 13,000 26,000
1955-56 2,500 2,500 5,000%

TOTALS $50,500 $30,500 $81,000

#Funds available for expenditure during Fiscal Year 1956-57.

Additional funds have been expended in San Luis Obispo County by the
State Water Resources Board in connection with the State-Wide Water Resources
Investigation, authorized by Chapter 1541, Statutes of 1947, and by the State
Division of Water Resources for studies of quality of water pursuant to
Sections 229 and 230, Division 1,of the California Water Cocde. Results of
these investigations have been used in connection with the San Luis Obispo
County Investigation.

Copies of the agreements between the State Water Resources Board,

the County of San Luis Obispo, and the Department of Public Works are

included as Appendix A.

Related Investigations and Reports

The following reports of prior investigations, concerning various
phases of water resources problems of San Luis Obispo County, were reviewed in

connection with the current investigation.

Adamson, Paul L., Jenks, Harry N., and Jenks, John H. "“Report on Water and
Sewage Systems for City of San Luis Obispo™. September, 195kL.

Arroyo Grande Soil Conservation District and San Luis Obispo County Flood
Control and Water Conservation District, in cooperation with U. S.
Forest Service and Soil Conservation Service. "WWatershed Work Plan,
Arroyo Grande Creek Watershed; San Luis Obispo County, California®.
October, 1955,
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California State Department of Public Works, Division of Water Resources.
"Salinas Basin Preliminary Investigation"., 1933.

California State Department of Public Works, Division of Water Resources.
"Salinas Basin Investigation®. Bulletin Nos. 52, 52-A, 52-B.
July, 1946

California State Department of Public Works, Division of Water Resources.
"Salinas Reservoir System in San Luis Obispo County, California®.
March, 1947.

California State Department of Public Works, Division of Water Resources.
"Survey of Petroleum Industry Waste Disposal Practices, Arroyo Grande
0il Field, San Luis Obispo County". August, 1953.

Californmia State Department of Public Works, Division of Water Rights. ?3
¥Tnvestigation of Lopez Creek as a Source of Water Supply for the
City of San Luis Obispo, Applications 348 and 1990". December 1, 1921.

Hamlin, Homer. '"Water Resources of the Salinas Valley". United States :
Geolcgical Survey Water-Supply and Irrigation Paper No. 89. 190L. -

Harding, S. T. and Kempkey, A. "Water Supply of the Salinas Valley and
Storage Projects for Its Additional Use®™. January 10, 1955.

Harding, S. T. and Kempkey, A. '"Water Supply of the Salinas Valley and
Storage Projects for Its Additional Use - Supporting Material™,
Octover; 1953,

o e T e me o

Magabee, L. Cedric. '"Report on Atascadero Water Works, San Luis Obispo
County, California®. March, 1952,

Marliave, Chester. "Geological Report on El Nacimiento Dam Site Situated
Across El Nacimiento Branch of the Salinas River in San Luis Obispo
County, California%. June 2, 1941,

Ramseier, Roy Edwin. “Additional Water Sources for the City of El Paso
de Robles". July 5, 1951.

United States Army, Corps of Engineers. "Interim Flood Control Survey
Report, Salinas River, California%. 19L0.

United States Army, Corps of Engineers. "Survey, Flood Control, Arroyo
Grande Creek, San Luis Obispo County, California". March, 1942,

United States Arny, Corps of Engineers. '"Report on Sﬁrvey, Flood Control,
Santa Maria River and Tributaries, California". June 15, 1953.

United States Army, Corps ¢f Engineers. "Survey Report, Salinas River,
Califorpia, for Flood Control and Allied Purposes®., 1953,
Unpublished.

Unite? States Department of Agriculture, Bureau of Chemistry and Soils.
'Soil Survey of the Paso Robles Area, California®, 1928.

-5-




United States Department of Agriculture, Bureau of Chemistry and Soils,
%Soil Survey of the San Luis Obispo Area, California"., 1928, whi
United States Department of Agriculture, Bureau of Soils. #*Soil Survey the
of the Santa Maria Area". 1916.
Noe
United States Department of Agriculture, Forest Service and Soil (onser-
vation Service. "Reconnaissance Sedimentation Survey, Salinas ‘ dev
Reservoir, San Luis Obispo County, California®™, September, 1953,
have
United States Department of Interior; Bureau of Reciamation. "Sanha
Maria Project, Southern Pacific Basin, California¥%. June,; 1951. for
United States Department of Interior, Geological Survey. "Geology and the
Ground Water Resources of the Santa Maria Vallsy Area, California®.
Water Supply Paper 1000, 1951,
United States Department of Interior, Geolegical Survey. "“Ground Water Hate
in the Cuyama Valley, Californja®. Water Supply Paper 1110-B. 1951.
unit
The Divisicn of Water Resources recently completed surveys and
"Rep
studies for the State~Wide Water Resouvrcess Investigation; authorized by
Delt
Chapter 1541, Statutes of 19L7. This investigation, undsr the direction of
date
the State Water Resources Board, kad as 1ts objective the formulation of The
Legi.
Caiifornia Water Plan for full conservation, control, and utilization of the
for
Statets water resources %o meet present and future water needs for all bene-
Stata
ficial purposss and uses in all parts of the State insofar as practicable.
: appr
The results of this comprehensive investigation are reported con in three i
the
publications of ths State Water Resourgas Board,
addi-
The first of these publications; Bulletin No. 1, contains an inven-
Cons:
tory of the available surface water supplies of the State and was published in
; Wate:
firal form under the title, "Water Resourczas of Cslifornia%, dated 1951. The é
Legi
L 1
second publication, Bulletin No. 2, entitlad "Water Utilizaftion and Requirements :
in California®, dated June, 1955, contains estimates of present and probable 5
expo
ultimate land use and water requirsments of the State. Data compiled in these
San

two publications, pertaining to San Luis Obispo County, have been used in the

preparation of this report. The third in the forsgoing series of publications,
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which sets forth a comprehensive plan for the development and utilization of
the water resources of the State, was published in May, 1957, as Bulletin
No. 3, entitled "The California Water Plan". Plans for water resource
developments presented in this report on the San Luis Obispo Investigation
have been developed in conformity with standards and objectives established

for the afore-mentioned California Water Plan and have been incorporated into

the over-all plane.

By direction of the State Water Resources Board, the Division of
Water Resources prepared plans for the Feather River Projecht as the initial
unit of The California Water Plan. A report on this initial unit entitled
WReport on Feasibility of Feather River Project and Sacramento-San Joaquin
Delta Diversion Projects Proposed as Features of The California Water Plan',
dated May, 1951, was submitted by the Watsr Resources Board to the California
Legislature of 1951. The proposed features were authorized by the Legislature
for construction by the Water Project Authority of Californiz in Chapter 1411,
Statutes of 1951, and subsequently funds in the amount of $2,227,056 were
appropriated by the Legislature for additional studies and investigations of
the project during Fiscal Years 1953, 195k, and 1955. A report on these
additional studies and investigations; entitled "Program for Financing and
Constructing the Feather River Project as the Initial Unit of The California
Water Plan", dated February, 1955, was completed and transmitted to the
Legislature of 1955 by the Water Project Authority.

The Feather River Project features have for their purpose the
éxportation of surplus waters of the Feather River and of the Sacramento-

San Joaquin Drainage Basin to southern portions of the State to provide

T




supplemental water supplies to the west side of the San Joaquin Valley, the
South San Francisco Bay area, and the southern California area. Plans for
importation of supplemental water supplies to San Luis Obispo County from the
Feather River Project were studied and the results of these studies are
presented in this bulletin.

Additional funds in the amount of $1,773,000 were appropriated by the
Legislature in its Budget Acts of 1956 and 1957 for studies of alternastive
routes for the Feather River aqueduct. Results of these current studies could
not be included in this bulletin as they are scheduled for completion in the
spring of 1958.

An investigation of the water resources of the Salinas Basin was
coﬁpleted in 1955 by the Division of Water Resources under a cooperative
agreement between the State Water Resources Board, the Monterey County Flood
Control and Water Conservation District, amd the Department of Public Works
acting through the agency of the State Engineer. A report upon the findings
of the investigation is being prepared in preliminary form under the title
"Bulletin No. 19, Salinas River Basin Investigation, Basic data and plans of
development compiled for the Upper Salinas River Basin in connection with the
San Luis Obispo County Investigation were utilized in the preparation of the

afore-mentioned report on the Salinas River Basine

Results of the San Luis Obispo County Investigation were published
in summary form by the State Water Resources Board in a report entitled
"ITnterim Summary Report on San Luis Obispo County Investigation", dated
October, 1955. 4 summary of conclusions drawn from the current investigation

was presented in the afore-mentioned report.

Scope of Investigation and Report

‘Enabling legislation for the investigation authorized a comprehen-

sive survey of the water resources of San Luis Obispo County. The objectives
-8-
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of the investigation were defined in the work program approved by the State
Water Resources Board and an outline of the work required to accomplish those
objectives was contained in the initial agreement between the State Water
Resources Board, the County of San Luis Obispo, and the Department of Public
Works. Achievement of these objectives necessitated evaluation of surface and
underground water supplies and the determination of present and probable
ultimate land use and water utilization and requirements. Field work and

of fice studies in the investigational area commenced in July, 1952, and
continued into June, 1955.

During the course of the field investigation, basic hydrologic data
in the form of precipitation and stream flow records as well as records of
ground water levels at wells, were obtained in the field by the Division of
Water Resources or were compiled from records of public and private agencies.

Precipitation records were obtained for 16 stations maintained by
the U. S. Weather Bureau and 95 stations maintained by local private and
public entitiess

Stream flow records were obtained from 15 gaging stations maintained
by the U. S. Geological Survey. Four sdditional stream gaging stations
equipped with automatic water stage recorders were installed and maintained by
the Division of Water Resources. During the course of the investigation,
three additional stream gaging stations equipped with automatic water stage
Tecorders were installed. In addition, 17 stations equipped with nonrecording
Staff gages or datum reference points were established and maintained for
Varying periods of time on streams throughout the County. Frequent stream
flow discharge measurements were made along Salinas River and Arroyo Grande
Creek, and their tributaries, for gaging station rating purposes and %o

determine stream characteristics during periods of influent and effluent flow

9=




for underlying ground water basins. pre

A field survey was made for the purpose of determining the location,

type, and characteristics of operating and nonoperating irrigation, municipal, wate
and industrial water wells in the County. During the investigation, approxi- dete
mately 1,300 wells were located in the field in addition to some 70 wells avai
previously located by the U. S. Geological Survey in the Cuyama and Santa 160
Maria Units. Fall and spring measurements were made at about L70 wells chosen inve
to form a comprehensive measuring grid over ground water basins identified unde
within the County. In addition, the U. 5. Geological Survey reporis measure=- Appe

ments made at 11 wells in the Cuyama and Santa Maria areas each fall and

spring as part of its continuing investigation. Measurements were made to vere
determine monthly fluctuations of water levels at approximately 70 key wells ment
for varying periods of time throughout the investigational seasons. Water thre
stage recorders were maintained for varying periods of time on a total of 25 eval
nonoperating or abandoned wells throughout the County for the purpose of were
securing short-term continuous records of ground water level fluctuations. | area:

Geologic features of ground water basins underlying the area were urba.

investigated, including occurrence and movement of ground waters and available

storage capacities therein. This study included the collection and analysis g land
of approximately 300 water well logs and 150 oil well or shot hole logs. g up e
Geologic data collected by the U; 5. Geological Survey in connection with the % ture.
continuing investigation of ground water conditions in Lfuyama and Santa Maria % to ar
Valleys by that agency in cooperation with Santa Barbara County were also ; were
utilized. The report on the geologic investigation is presented in Appendix B é estir

of this report.

Available historical hydrologic data and geologic information for Proj
the ground water basins in the County were found to bs inadequate to make deve:
Bati.
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preliminary determinations of ultimate safe ylelds of these basins.

‘Studies were made of the mineral quality of surface and underground
waters in order to evaluate their suitability for beneficial use and to
determine the extent and cause of any degradation thereof. To supplement
available data of this nature, 11k complete analyses of surface waters and
160 complete analyses of ground waters were made during the course of the
investigation. Detailed results of available mineral analyses of surface and
underground water supplies of San Luis Obispo Gounty are presented in
Appendix F,

The nature and extent of present land use throughout the County
were determined from a detailed survey conducted during 1953. Three supple-
mental surveys of selected truck-cropped areas were conducted during 195, at
three to four-month intervals, following the original survey in order to
evaluate the effects of double and triple cropping. Present water requirements
were determined by applicaticn of appropriate unit values of water use to the
areas of irrigated lands. Studies were also made of present use of water for
urban and suburban areas within the County.

For the prupose of estimating probable future water requirements, a
land classification survey was conducted during 1954. Basic criteria were set
up to determine the suitability of all nonurban lands for irrigated agricul-
ture. Consideration was also given to the development of nonirrigable lands
to an urban and suburban type of use. Appropriate unit values of water use
were applied to the probable ultimate pattern of land use to obtain the
estimated ultimate water requirements of the County.

Future requirements for municipal water supplies were estimated from
Projections of population and per capita water consumption data based upon

dSVelopment of areas of the State with characteristics similar to the investi-

8ational area.
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In order to develop basic information on consumptive use of water
by irrigated and nonirrigated crops in the investigational area, as well as
verifying corresponding values estimated for other nearby climatically similar
areas, studies were made of so0il moisture depletion at representative plots of
irrigated and nomirrigated zgriculture during the 1953 irrigation season.
Consumptive use studies of nonirrigated agriculture and also of native vegeta~-
tion were continued into 195h. A total of 17 ploits of irrigated agriculture and
seven plots of nonirrigated agiiculture and native vegetation were studied.

In addition to the studies of soil moisture depletion, current
irrigation practices in San Luis Obispo County were surveyed in order to
determine unit values of water application %o important creps cn lands having
various soil types during the 1954 irrigation season. Records of water well
production, acreage served, crops irrigated, number and peried of irrigations,
and the amounts of water applied were compiled. This information was compiled
with the aid of records of power consumption by irrigation pumps and resulis
of pump operation tests furnished by the Pacific Gas and Electric Company.
Detailed results of soil moisture depletion and applied water studies are

presented in Appendix H,

Hydrologic studies were made for each of the major stream systems.

These studies included determination of presently developed safe yield of

I S

surface and underground water supplies, present and probable future supple-
ﬁ? mental water requirements, present waste to the ocean from major streams, and
¥ the portion of this waste susceptible of conservation by both surface and

underground reservoirs.

%? The development of possible plans for additional conservation of

local surface water supplies included field examination of feasible dam sites,

together with geologic investigations thereof. Preliminary designs and
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estimates of cost were prepared for several heights of dams at meny of the
sites, and of water conveyance systems and appurtenant works. Preliminary
plans and estimates of cost were also prepared for works necessary to import
supplemental water from the main aqueduct of the authorized Feather River
Project. Consideration was also given to the financial and organizatiocnal
aspects attendant upon the development of local and imported water supplies.
Detailed estimates of runoff at various dam sites, reservoir yield studies,
and estimates of cost of various projects considered are presented in
Appendixes J, K, and L, respectively. Study was also made of fish, wildiife,
and recreational aspects of proposed water supply developments for the County.
A report on this study is presented in this Bulletin as Appendix I.

Results of the San Luis Obispo County Investigation are presented
in this report in the four ensuing chapters. Chapter II, "Water Supply",
contains evaluations of precipitation and stream flow. It also includes
results of investigation and study of underground hydrology, and sets forth
estimates of presently developed safe yield of surface and underground vwater
supplies. Data regarding the mineral quality of surface and underground
vater supplies are also presented therein. Chapter III, "Water Utilization
and Requirements", includes results of determinations of present and probable
Wtimate land use and water regquirements, and contains estimates of present
&nd probable ultimate supplemental water requirements. It also includes
8vailable data on demands for water with respect to rate, time, and place of
delivery. Chapter IV, "Plans for Water Development'", describes preliminary
Plans for conservation and utilization of local water supplies, including
CPeration and yield studies, design considerations and criteria, estimates of
o8t for the construction of works, and analyses of the financial and organiza-

t )
lonay aspects thereof. Similar consideration 1s given 4o the development of
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rted water supplies. It also includes the results of evaluation of prior
reports and investigations on flood control aspects. Chapter V, "Summary of
Conclusions and Recommendations”, includes conclusions and recommendations

resulting from the investigation and studies.

Area Under Investigation

The area under investigation comprises all the lands of San Luis
Obispo County. For purposes of analysis of available water supply, it was
found necessary in some instances to also investigate portions of adjacent
counties containing drainage areas tributary to San Luis Obispo County.

San Luis Obispo County is situated in the Central Coastal Area of
Celifornia about midway between the Cities of San Francisco and Los Angeles.
The County adjoins Santa Barbara County on the south, Kern County on the east,
Monterey County on the north, and the Pacific Ocean on the west. San Luis
Obispo County has an average dimension of about 60 miles both north and south
and east and west, with an area of 3,326 square miles. The location of the

County is shown on Plate 1, "Location of San Luis Obispo County".

Drainage Basins

Sen Luis Obispo County 1s traversed by five segments of mountain
ranges comprising the South Coastal Geomorphic Province. 1In order of
importance, they include the Santa‘Lucia, Temblor, La Panza, Caliente, and
San Luis Ranges. These ranges, which trend generally in a northwest to south-
east direction, separate the County intc five fairly distinct drainage areas:
the Salinas River Basin, which drains in a northwesterly direction to the
Pacific Ocean; the Carrizo Plain, which is an enclosed basin; the coastal

drainage area, which is tributary to the Pacific Ocean between Monterey County
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on the ncrth and Santa Maria River Basin on the south; the Santa Maria River
Basin comprising portions of the drainage areas of the Santz Maria and Cuyama
Rivers; and the San Jcaquin Valley drainage area, which is fributary to Tulare
Lake Basin in the San Joaquin Vallsy.

The drainage area of the Salinas River is L,401 square miles, of
which 35 per cent or 1,545 square miles lins within San Luis Obispo County s
The headwaters of Salinas River, the largest coasital strsam in California
south of San Francisco Bay, are located in San Luls Obispo County. About 53
per cent of the area of San Luis Obispc County lies within the Salinas River
drainage basin. This portion of the County is characterized by extensive
areas of rclling topography with lavge acrezges being sulitable for the culti-
vation and irrigation of a variety of agriculbtural crops. Elevations range
from about L60O feet above sea level in the ved of the Salinas River at the
Monterzy County Lline %o L,08L feet al leubesney Mountcin in the La Panza
Range., OSeveral pesks in the Samua Lucia Tange, wit.sh separates the Salinas
River and coastal drainage areas, atbain elevations in excess of 3,000 feet,
the highest of which is Pine Mountain with an elevation of 3,594 feet. The
Temblor Rarge, which paraliels the San Andreas fault, forms the divide between
the upper Salinas River Basin and the San Joaquin Valley.

Principal sources of surfece zuneff tributary to the Salinas River
are streams draining the easterly slipes of the Santa Lucia Range, of which
the Nacimiento River is the largest. FEstreila Oreek and its two principal
tributar.iesS Cholame and San Juan Creeks, drain the easterly portion of the
Upper Salinas River drainage area.

The Carrizo Plain is a large enclosed basin located in the south-
€asterly portion of San Luis Obispo County. Small portions of the drainage

area tributary to this basin extend into Kern CGounty. The srea of the entire
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Carrizo Plain watershed is 447 square miles, of which 423 square miles are
within San Luis Obispo County. The Carrizo Plain is separated topographically
from Salinas River Basin by a low drainage divide between the Temblor and
La Panza Ranges. The Caliente Range forms the drainage divide between the
southerly portion of Carrizo Plain and Cuyama Valley. The Carrizo Plain
drainage area varies in elevation from about 1,900 feet above sea level at
Soda Lake near the center of the basin to 5,095 feet at Caliente Mountain.
The floor of the basin averages about 2,000 feet above sea level.

The coastal drainage area includes all watersheds tributary to the
Pacific Ocean from the northerly extremity of San Luis Obispo County to, but
not including, Santa Maria River at the southerly extremity of the County.
This coastal drainage area comprises 788 square miles, of which 15 square
miles of the San Carpoforo Creek drainage srea are located in Monterey County,
The major streams inciuded, in addition %o San Carpofero Creek, are frroyo
de la Cruz, San Simeon Creek, Santa Rosa Lreek, Old Creek, SaiLuis Obispo
Creek, and Arroyo Grande Cresek. These streams draln the westerly slepes of
the Santa Lucia Range. The drainage areas of the streams from Morro Bay north
produce sz large amount of runoff in proportion to their size as compared with
draingge areass elsewhere in the County.

Santa Maria River, togebther with its two major itributaries, the
Cuyama and Sisquoc Rivers, drains an area of 1,88l square miles, about 505
square miles of which are within San Luis Obispo County. The La Panza and
Caliente Ranges separate the Santa Maria River watershed from the Salinas
River watershed and Carrizo Plain, respectively. The floor of Cuyama Valley
ranges in elevation betwsen 1,900 feet and 2,900 feet above sea level,
averaging about 2,300 feet. The Santa Maria Valley flcor varies in elevation

from sea level to about 300 feet above sea level.
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Climate

Szn Luis Obispo County exhibits a distinct variation in climate
between its coastal and inland sections. The climate in the inland area is
characterized by warm,dry summers and relatively cool,wet winters. During the
winter season, temperatures below freezing are common but the long,dry summers
provide adequate growing season for a wide range of agricultural production,
The Carrizo Plain znd Cuyama Valley are, tc some extent, exceptions in that
their high altitudes result in shorter growing seasons limiting the types of
agricultural practice. In the inland area, more than 80 per cent of the
annual precipitation ocecurs during the months from December through Merch.
Most of the precipitation falls as rain with small amounts of snow occurring
at the high altitudes on infrequent cccasions.

The climate in the coastal area of the County is characterized by
long, dry, warm summer seasons with frequent ocean fogs, followed by a shorter
wet winter period accompanied by cooler temperatures. The distribution of
precipitation is similar in the inland region. In the Lower Arroyo Grande and
Santa Maria Valleys, killing frosts are rare, making possible the practice of

double and triple cropping of lards.

San Luis Obispo County lies in the path cf storms originating off

the Aleutian Islands which periodically sweep inland along the Pacific Coast
during the winter seasons. The mountains of the Santa Lucia Range affect the
distribution of precipitation by causing major storms to deposit substantially
heavier rainfall in the coastal area and over the westerly portion of the
Upper Salinas River Basin than in the easterly portion of the County.
Pertinent climatological data are presented in Table 1 for Ifivs

Selected stations in San Luis Obispo County and vicinity.
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TABLE 1 Paso
SUMMARY OF CLIMATOLOGICAL DATA FOR SELECTED STATIONS and
IN SAN LUIS OBISPO COUNTY AND VICINITY
Coun
3 : Recorded temperaturs s i Average
sElevation,s in degrees F, sMean seasonals number of in %
Station ¢ in feet 2 2 g . :precipitationt days between
: MaximumeMinimumsAverage: in inches tkilling frosts feet
San Luis form
Obispo 300 110 20 58,7 21,68 315
Morxx
Point Piedras
Blaﬂ cas 57 85 31 53 0)-3- 1803)4 BSh gallc
Santa Maria 217 104 2z 57.1 k.2l 351 form:
Paso Robles 7540 117 C 58.5 15.82 204
Soils
Cuyama 23 2)_.“(} 109 8 560 2 5091 1?8
Geelogv prope
. . . . . forma
Geclogic formations in San Luis Oblspo County have been divided, for
depos;
tne purposes of this investigation, into water-bearing and nonwater-bearing P
soils
groups. Nonwater-bearing rocks include pre-Cretaceous granite rocks, marine,
and nonmarine sediments of Jurassic through Plioccene age, and volcanic rocks
conso.
of Miccene age. Rocks classified as nonwater-bearing generally yield negli-
in th
giblz quantities of water to wells znd usually contain water of poor quality
drain
at depth.
Rock
Water-bearing sediments consist of nommarine sand, gravel, silt, and
fair
clay of Pleistocene and Recent ages. The Paso Robles formation and Recent
only
alluvium generally are the most important weter-bearing sediments, The Paso
Purpe
Robles formation consists of folded and faulted nommarine sand, gravel, clay,
and minor calcareous beds. While reaching an estimated thickness of 3,000 , th
e U
feet in the higher portions of upper Salinas River drainage area, the Sa
n I
] Bes

M?ww e e
gt K . L




Paso Robles formation is only 200 to LOO feet thick in the San Luis Obispo

and Arroyo Grande areas. Alluvium underlies the larger valley flcors of the
County. In the valley floor of Salinas River, alluvium averages about 30 feet
in thickness. In the coastal drainage area, alluvium varies from 60 to 200
feet in thickness and is found only in the larger valleys. Other water-bearing
formations are sand dunes and stream deposits of upper Pleistocene age in the
Morro Bay and Arroyo Grande areas. Water-bearing formations yield up to 3,000

gallons per minute to wells, with alluvium generally yielding more than older

formations.

Soils

Soils of San Luis Obispo County vary in their physical and chemical
properties in accordance with difference in parent material, method of
formation or deposition, and age or Jdegres of developmernt since their
deposition. The soils may be divided into three broad groups: (1) residual
soils, (2) older valley filling soils, =znd (3) Recent alluvial soils.

Residual soils inciude those which have been devsloped in place on
consolidated bedrock of sedimentary, igneous, and metamorphic origin. Soils
in this category are found throughout the County on steeper slopes where
drainage is generally good and s0ils are usually shallow and of medium texture.
Rock outcrops are frequently found. Moisture holding capacities are rated as
fair to good although, because of unfavorasble topography or shallow depths,

only a small percentage of soils in this category are suitable for cropping

purpOSeS 0

Older wvalley filling soils, which comprise a significant proportion of
t : . . - . .
he Upper Salinas River drainage area and are found to a lesser extent in the

S : .
an Luis Obispo=Arroyo Grande area, generally occupy intermediate elevations
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between residual soils and Recent alluvial soils. Since their deposition,
soils of this group have been elevated and later eroded in varying degrees by
streams cutting through them. As a result, rolling topography characterizes
the areas in which these soils occur. Textures vary from light to medium at
the surface to heavy at depth. OSurface drainage is therefore good, but
subsurface drainage is often retarded by the heavier subsoils. The most
highly developed profiles in the County exist in soils of this group.
Moisture holding capacities are fair to good in the upper zones and poor in
the lower zones. Failures of shallow rooted, dry-farmed crops on these soils
have been reported in years of deficient rainfall. Soils with the most highly
developed profiles are fertilized as standard cropping practice. A wide range
of climatically suited crops may be grown on older valley filling soils.
Recent alluvial soils usually occupy flood plains adjacent to stream
channels and alluvial fans where accretions and depletions of so0il material
occur each year. Because this soil is in the process of accumulation,
profiles are, at best, in the early stages of development. So0il depths vary
considerably, often exceeding six feet. Textures vary from light to medium in
the upper Salinas and Carrizo Plain drainage areas with stratified sands and
gravels often found beneath the surface. Heavier textures are found in sonme
soils along the coast. Drainage is usually good in the iighter textured soils
except during perieds of inundation. In the case of heavier soils, perched
water is often found, especially above stratified clays. With proper applica-
tion of water and careful use of commercial fertilizers where required, Recent

alluvial soils have a high agricultural value.
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Present Development

Development of San Luis Obispo County began with the establishment
of its two missions, San Luis OUbispo de Tolosa in 1772, around which grew the
City of San Luis Obispo and San Miguel Archangel in 177, at the site of the
present community of San Miguel. Early life was centered about the missions
where the raising of cattle and grain was the chief occupation. It was not
until the latter half of the 19th Century that any appreciable growth in
population or agricultural development occurred.

At the time of its formation in 1850 as one of the original 27
counties of the State, the entire population of San Luis Obispo County was
listed as 336, exclusive of Indians. By 1890, the first year for which
federal census figures were compiled, the population of the County was
reported as 16,072, an increase of LOO persons per year. In 1930, the popula~
tion has increased to 29,613, an average increase of about 300 per year, and
in 1950, the population of the County was listed as 51,417, an average
increase of more than 1,000 per year. The population of the County was
estimated by the State Department of Finance to be 60,800 on July 1, 1955,
which represents an increase since the 1950 census of more than 1,800 per year.

The foregoing population growth figures, while relaztively srall in
actual numbers as compared with other parts of the State, indicate a trend of
Population growth, with attendant general expansion, which may be expected to
assume sigable proportions in the future.

For comparative purposes, available federal census figures for
incorporated cities in San Luis Obispo County are listed in Table 2 for each

Cénsus since 1930, and for the rost recent special cansus.
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TABLE 2

POPULATION OF INCORPORATED CITIES,
SAN LUIS OBISPO COUNTY

3 Population
City s 1930 s 4940 3 1950 s Recent
San Luis Obispo 8,276 8,881 14,180 17,229 (1955)
Paso Robles 2,573 3,045 ;835 6,148 (1952)
Arroyo Grande 892 1,090 1,723 2,061 (1953)
Pismo Beach No data 15292 1,425 1,924 (1953)

Agricultural development in San Luvis Obispe County began with the
first plantings of corn at Mission San Miguel in 1797. Later barley and wheat
were planted there as well as at Mission San Luis Obispo. The first irriga-
tion system in Californiz was reported to have been built at Mission San
Miguel where irrigation water was diverted by ditch from Santa ¥sabel Springs,
15 miles south of the mission. Prior to ths 1870's barley was the principal
crop grown. In 1868 interest was aroused in the production of wheat and by
1673 ,approximately 5,000 acres were sown. In 1915, one of the peak years,
353,600 acres of wheat were reported to have been sown. The County Agricul-
tural Commissioner reported 91,700 acres in wheat, 67,300 acres in barley, and
5.100 acres in oats for the year 1955,

The extensive areas of the Upper Salinas Valley and Carrizo Plain
within San Luis Obispo County contain about 1,260,000 acres of valley and hill
lands. Because of rolling topography which characterizes the area, agricultural
development until recent times haz bezen chiefly limited to cat*le raising and
dry~farmed crop production. The high cost of land leveling and relatively high
cost of development of ground water supplies restricted irrigation development
%o low lying valley lands and terraces adjacent to streams. The introduction
of sprinkler irrigation systems on a large scale is believed to be the major

factor contributing to irrigation development in Upper Salinas River Basin.
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Dry- farmed grain and forage crops,supplemented by increasingly larger acreagas
of irrigated alfalfa and pasture in the lands adjacent to the Salinas River
and its tributaries, are presently utilized in combination with the extensive
dry grass mountain and foothill range lands for the production of beef cattle.
In 1955, the cattle and dairy industries accounted for 3k per cent of the
total county agricultural valuation. In addition;large acreages of dry-farmed
wheat are grown on the Carrizo Plain. The wheat produced in this latter area
is a high gluten content Baart wheat which brings premium prices from the
flour milling industry. Surplus grain and forage crops are exported for use
by the dairies in the coastal area and in the Los Angeles area to the south.

In the past, large acreages of dry-farmed almond orchards were
cultivated in the vicinity of Paso Robles and Templeton. During the 1920fs
through the middle 1940's, as many as 16,000 acres of almonds were in produc-
tion in this area. The cumulative effect of several damaging frosts and
increased production costs along with relatively low prices paid for this
product have resulted in reduction of acreage to about 7,500 acres.

As previously stated, irrigation was first practiced around Mission
San Figuel. Very little data are available on irrigated acreages for the
years prior to 1920; the first year in which such data were included in
Federal census reports. A total of 5,320 acres was reported to be under
irrigation in San Luis Obispo County in 1919, the majority of which was in
the Arroyo Grande and Oso Flaco areas.

During state~wide investigations for State Water Resources Board
Bulletin No. 2, "Water Utilization in California®*, it was found that there
¥e¢re approximately 25,000 acres of irrigated land in San Luis Obispo County
%3 of 1950, including truck crops, alfalfa, sugar beets, permanent pas%ure,and

d :
®¢iduous orchard. This figure was based on field surveys conducted by the
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U. S. Bureau of Reclamation and Division of Water Resources. A field survey
conducted during 1953 by the Division of Water Rescurces as a part of the
current investigation, showed that irrigated lands totaled 3,140 acres. From
the results of the surveys cited, it has veen determined that alfalfa and
irrigated pasture have become of increasing importance within the County;
especially in Upper Salinas Valley. It was also determined that nearly all of
the increase in irrigated acreage in San Luis Obispo County since the 1950
survey has occurred in the Upper Salinas Valley. Truck farming has continued
t0 be the major agricultural endeavor in the coastal areas and accounts for
about 22 per cent of the totzl county irrigated acreage.

Urban development has, %5 a2 great extent, paralleled growth of
agriculture as indicated by previcusly quoted population figures. Industrial
development has been limited generally to that required for the processing and
shipping of increasing snounts of agricultural products. Notable exceptions
inglude the recently completed steam-electric power generating plant of the
Pacific Gas and Electric Company at Morro Bay and the coking plant of the
Union Oil Company on Nipomo Mesa.

The annual harvest of almonds is processed at Paso RHobles which also
serves as a shipping point for cattle and grain. One of the largest almond
packaging plants in the world is logated in Paso Robles. Atascadero is a
shipping point for poultry products. Ocsano is a shipping point for the
varied truck and field crops grown in the Arroyo Grande area. Home ports for
the County’s fishing fleet are located at Morro Bay and Avila. Several major
cil company pipe lines cross the county, conveying crude oil from the Bake rs-
field; Taft, and San Ardo oil fields to offshore loading points at Avila and
Cayucos.

U. S. Highways, Sign Routes 101 and L6¢, traverse hhe county as also
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do several State highways. Over 1,200 miles of improved roads are included in
the county road system. The coast route of the Scuthern Pacific Railroad
Company provides both freight and passenger service to Los Angeles and San
Francisco, Three public airports are located in the County and regularly
scheduled air service is provided the County by Southwest Airways.

Two Army training centers, Camp San Luis Obispo and Camp Roberts,
occupy large areas within the County. Prior to 1941, Camp San Luis Cbispo was
a National Guard Camp. In 1941, the camp was leased by the U. S. Army and
expanded as a wartime training facility. During the pericd from June, 1943,
until December, 194lL; an average of about 15,000 troops were stationed at the
camp Wwith a peak population in excess of 23,000 in March, 19LL. Except for a
period of reactivation during the Korean hostilities as a Signal Corps *raining
center, Camp San Luis Obispo has been on an inactive status since 1947 but has
continued to serve as a National Guard and Reserve Officers Training Corps
training center. The hospital area of the camp 1s presently being utilized as
quarters for the California Men's Colony, a unit of the State penzal system.

A permanent facility for the Colony is planned for construction on a 200-acre
portion of the Camp property. Camp Roberts was the largsst infantry training
tenter in the United States during World War II and although ascurate figures
are not presently available, it is known that at least 25,000 troops were
Stationed there during a portion of 1945. Except during the Korean hostili-
ties, Camp Roberts has also been on an inactive status, and is presently
being utilized as an Army Reserve training center during the summer months
and Cccasionally by regular Army personnel for maneuvers.

In addition to the facility at Camp San Luis Obispo, the State of
California operates three large institutions in San Luis Obispo County. These
include 3 3,000-acre campus of the California State Polytechnic College at San
Lais Obispo, the Atascadero State Hospital at Atascadero operated bty the State
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Department of Mental Hygiene and the Paso Robles School for Boys near Paso ghown

Robles operated by the California Youth Authority. Salin

Abundant recreational attractions are found throughout San Luis

Obispo County. A significant portion of the County’s income has, for some consi
time, been derived from its tourist trade, and as the population of California and g
increases, it is probable that the recreational facilities of San Luis Obispo eithe
County will become one of the State's major attractions. Camping and picnic topog:
facilities are located at 20 state and county parks located throughout the divids
County. The most important Pismo clamming area in California is located % Areas

along the coastal strip from Shell Beach to the Santa Maria River. Ocean
swimming is popular south of Morro Bay. OSteelhead fishing is a major sport
along the entire County coast line. Atascadero Lake, an inland attraction,

——— 2 .

affords opportunity for swimming, boating, and fishing. Similar facilities

will be providaed at Salinas Heservoir scon to be opened for public use. Los

Upper
Padres Nztional Forest, occupying 37L square miles or about 11 per cent of -
Coast
the County area, provides abundant picnic and hunting facilities. "‘EEH%
San |
The total assessed waluaticn of San Luis Obispo €ounty has been Ar;of
doubled over the past decade. The assessed valuation of the County, as s
reported by the County Auditor for the 1929~-30 Fiscal Year, was $33,563,285, Santa |
M——vo——_
In 1939-40, the assessed valuatior was $39,515,015, and by 1949-~50, it had Cuyame
climbed to $65,603,955. In the 1954-55 Fiscal year, the County's assessed | Carrip
valuation was reported to be $63,627,365. San Jo.
. . TC
Hydrologic Units
\M

In order to facilitate analysis of present and probable future water
supply problems, San Luis Obispo County and certain tributary sreas have been

divided into six hydrologic units. These units, the boundaries of which are

T
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shown on Plate 2 entitled "Hydrologic Units®, have been designated Upper
Salinas, Coastal, Carrizo Plain, Cuyama, Santa Maria, and San Joaguin.
Boundaries of the hydrolegic units were defined after giving thorough
consideration to those faciors of water supply and utilization, topography,
and geology, which affect hydrologic analyses. The boundaries of each unit are
either coincident with the County boundary or else lie along well defined
topographic divides. To further facilitate analyses, one hydrologic unit was
divided into subunits. Subunit boundaries are also indicated on Plate 2.

Areas of hydrologic units and subunits are presented in Table 3.

TABLE 3

AREAS OF HYDROLOGIC UNITS AND SUBUNITS

g Area, in acres
Name $ San Luis s Monterey s Kern

©s 00

Obispo County County : County Total

Upper Salinas Unit 989,000 408,000 1,000 1,398,000
Coastal Unit

Cambria Subunit 183,000 12,000 0 195,000

San Luis Obispo Subunit 177,000 0 0 177,000

Arroyo Grande Subunit 132,000 0 0 132.000

Subtotals 492,000 12,000 0 501,000

Santa Maria Unit 555000 0 0 55,000

Cuyama Unit 268,000 0 0 268,000

Carrizo Plain Unit 271,000 0 15,000 286,000

i San Joaquin Unit 54,000 0 0 54,000

; TOTALS 2,129,000 420,000 16,000  2,555.000




CHAPTER II. WATER SUPPLY

Water supplies of San Luis Obispo County are derived from precipita-
tion occurring almost entirely in the form of rainfall, Ground water is
utilized intensively in certain portions of the County, and small zmounts of
water are utilized through surface storage or direct diversion of stream flow.
Historically, there have been nc imports or exports of water across the County
boundary. Within the Qountyg however, inter-unit exchanges of water have been
effected since 1942. The water supply of the County is discussed and evaluated
in this chapter under the general headings: "Precipitation®, "Ruhoff"; "Under=
ground Hydrology®, and "Quality of Water®. The following terms are used as
defined in connection with the discussion of water supply in this report:

Annual-~Pertaining to the i12-month period from January lst of a
given year through December 3lst of the same year, sometimes termed the
calendar year.

Seasonal-~-Pertaining to any 12-month period other than the calendar

year.
L
Precipitation Seascn-«The 12-month period frem July lst of a given

year through June 30th of the following year.

Runoff Season-~The 1Z2-month pericd from October 1lst of a given year

through September 30th of the fclliowing year,

Investigational Seasons-~The three runcoff seasons of 1952~53,

1953-8L, and 1954-55, during which field and office work cn the San Luis
Cbispo County Investigation was performed.
Mean Period--A period of time chosen to represent conditions of

water supply and climate over 2 long series of years.
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Base Period--A period of time shorter than the mean period chosen
for detailed hydrologic analysis because prevailing conditions of water supply
and climate were approximately equivalent to mean period conditions, and
because adequate data for such hydrologic analysis were available,

Mean--An arithmetical average relating to mean periods.

Average-=An arithmetical average relating to periods other than

mean periods.

In connection with the State-Wide Water Resources Investigation,
recently completed, it was determined that the 50 years from 1897-98 to 19L6-L7,
inclusive, constituted the most satisfactory period for estimating mean
seasonal precipitation generally throughout California. Similarly, the S53-year
period from 189L-95 to 1946=L47, inclusive, was selected for determining mean
seasonal runoff. In studies for the San Luis Obispo County Investigation,
these periods were considered representative of mean conditions of water supply
and clinmate.

Studies were made to select a base period for hydrologic analysis of
the several units of the County, during which conditions of water supply and
climate would approximate mean conditions, and for which adequate data on water
supply, water utilization, and fluctuations of underground storage would be
available. For the purpose of surface reservoir operation studies, it was
determined that the lé-year period from 1935-36 to 1950-51, inclusive, was the
most satisfactory in this respect. Average conditions of water supply during
this base period so closely approximated conditions prevailing during the
Lean period that they were considered to be equivalent. Average temperatures

Prevailing during the chosen base period also closely approximated mean

tmperatures e
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The latter seven years of the chosen base period, 19LL-LS through
1950=51, have been selected as representative of drought conditions through-
out the County and consequently have been taken as the critical period for
safe yield determinations of surface and underground storage reservoirse.

There is evidence that other drought periods, such as the period from 1922-23
through 1935-36, were possibly of slightly greater severity, with regard to
accumulated deficiency in water supply for certain reservoir sizes studied,
than the period, 19hl=l5 through 1950-51. Where adequate hydrologic data were
available, the earlier drought periocd was studied. 1In all cases, it was found
that the difference in safe yield determinations resulting from use of the

later drought period was well within the limits of accuracy of the studies.

Precipitation

San Luis Cbispo County receives nearly all of its precipitation from
Pacific storms occurring generally during the months from December through
March. Precipitation; the source of all water supplies in the County, is
consumed or disposed of in several ways: evaporation and transpiration from
plant and ground surfaces soon after occurrence of rain; accumulation in pore
spaces of the s0il mantle; which source subsequently furnishes water to meet
consumptive requirements of wegetal cover; deep percolation to storage in pore
spaces of the underground water-bearing materials in absorptive areas; and

surface runoff.

Precipitation Stations and Records

As of July 1, 1954, there were 69 active precipitation stations in
San Luis Obispo County, of which four were equipped with continuous recorders.

Records from these stations, together with those from 81 other active and
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inactive stations in and adjacent to San Luis Cbispo County provided sufficient
data to ascertain the pattern of precipitation occurrence over the investiga-
tional area. The longest continuous record in the County is that for the
station at San Luis Obispo which began in 1869. Records of precipitation are
currently being maintained at 6k other stations in San Luis Obispo County
having unbroken records extending over at least ten years. Locations of
precipitation stations are shown on Plate 3, entitled "Lines of Equal Mean
Seasonal Precipitation®™. Reference numbers correspord %o those appearing in
State Water Resources Board Bulletin No. 1, "Water Resources of California®.
Numbers, prefixed by an appropriate county designation; i.e., 5. L. 0., San
Luis Obispo County, or M., Monterey County, etc., have veen assigned to those
stations not included in Bulletin No. 1. Listed in Table L are selected
precipitation stations and map reference numbers, together with station
elevations, periods of record, maximum, minimum, and mean seasonal precipita-
tion, and sources of record. In those instances where it was necessary,
precipitation records were extended to cover the SO-year mean period by

correlation of available data with corresponding data from nearby stations

having records covering this period. Descriptive data pertaining to all
Precipitation stations in San Luis Obispo County and vicinity, together with

monthly records of precipitation not previously published, are included in

Appendix C.




TABLE 4
MAXIMUM, MINIMUM AND MEAN SEASONAL PRECIPITATION
AT SELECTED STATIONS IN SAN LUIS OBISPO COUNTY
. 3 < :Estimated: Hax—-"‘ mum ana i
: : s Peried of : mean 3 minimem : May
Mep 3 :Elevation: record :seazonal : seagonal : Sourgs refere
refsrance: Stetion : (feet) : :preeipie @ Procipiisiion of mupbe
number : U.8.G.5.: : :_tatien  : : Inches : Peeerdb
H : detum : From : To : (Inches : Szessn : of ¢
: : : : 1of depth): s dewih -
i . 357
SL0-1  Arroyo Grande No. 1 155 1o04-08 5.4 1g80-M1 3HL.7H UeS.3B.E.
1908-39 1533-3% B39
1930~31 1911-12 3067
19123k
1216=17 3-069
1518-19
1920-21 1922-23
152k-25 1536437 SLO-29
1935-40 1953-54
54§ Ataseedero No. 1 835 1915-26 1928-29 22.5  1go-Mr 35,51 ULS.W.B.
1932-32 154445 1552-53 il.2k 5L0~30
196-L7  2953-54
3-250 Avila 335 1930-31 1939-LCc  17.2 1251-62 25,06 UsS.BaRe 364
1941-42  1953-54 193534 9,20 & UO Co.
SLO-% Cambeie, Highway 60 1937-33 1953-5%  20.7 194o-kz 38,38 SDH 3e085
Mainienance Station 1956-39 2e53
SLG=3  Carsizo Plein Noo 1 2,000 3930-59 1953-54% 8.3  isuce4l  17.88  SLO FA SL0-53
: 1556-51  5.22  {Cavanaugh)
Smblt Choleme Hatch Ranch 1,575 1925-26 195384  1%.0  1oMo.ly  20.73  U.S.W.B. 363
1933-3 5.57
359 Creston Pump Station 1,099  192L-25 15525k 13,0 1gho-k1 20,08 Ue Go. 3076
1938-5y  6.0%
) 5~58 Erast Rensh 960 1530-31 1938-39 12,7  1g40-41  29.9%  Private . SLow35
i 1gho-b1  1gu3-b2 1532=33 6.l
i 198554 1953-5%
\ 5-358 Soro 20 1929-30 1353-% 16.8  isho-hi 31.86 S0 Co. 5L0~35
1938-39 9.5
! 5L0-15 Genst Ranoh 1,500  1825-26 1953-54 24,3 1ghG.ur 18,31 Privats 3078
l 1538-59 12.06
SLO-12  Hsarst Ransh 150 1937-58 1953-3% 25,2 1640-491  B6.79 Priveta
1938-59  12.53 SLo.3y
{ 3065  Husona 770 1929=30 1931-32  19.9  1gho-Bi  3Y.63  U.S.W.B.
1933-3  1953-sb 1930-3% 1.3 & SLO FA
(G. Bair)
: 3-49 Linn Ransh 800 1325-26 1953-5%  16.5 1940-b1  35.90 Private
i 1938-33  7.75
‘ 358 Fipomo 360 1920-21 1953-%+ 15,2  1g40-41  31.08  Private
1325~2%  6.53 (4. Mehlschan)
-32a
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MAXTMUM, MINIMUM AND MEAN SEASONAL PRECIPITATION
AT SELECTED STATIONS IN SAN LUIS OBISPO COUNTY

i3
(continued) ¢ ; .
&
3 TEstimated: Raximam &nd ‘AR
: Period of : mean : Iminimum s & 1
Map ¢ :Elevation: resord seasonal : seasonal ¢ Source . z
reference: Station : {feet) : tprecipi~ :_ presipitation : of N '
rumber ¢ UuS.G4Ses : s fation ¢ Inshes : regord AR
3 datum : From : To : (Inches : Season : of : R
; : :of depth). : depth 1 SN
5-57 Paso Robles No. 1 740  1886-87 1953-54 15,8  1937-38  30.69  U.S.W.B.
1857-98 Y77
3067 Paso Robles HNW B30  1938-39 1953-54 === ccowee & U.S.H,B.
3=069 Point Piedras Blancas 30 1905=06 1908~ga 15u46-l7 12,49  U.S.W.B,
1939-40 1953- 18,3 19ko-b1  Lo,21
5L0=29  Quenzer '(Radloff) Reneh 810  1930-31 1935-36 12.1 1940-H1 24,53  UcS.B.Re
1937-38 194647 1950=51 S.54 & SLO Pa

1950-51 1953-54

SL0=30  Runiiz Ranch {E1 Pomar) 1,150 193415 1953-54 6.4 iguo-H1 28.2%  SLO Fa
192324 4,50

g San Luis Obisps 300 186970 195354 21,7  19MO-H1 12,92 U.S.W.Be
(Cal Poly) 1897-58 7,20

. %085 Sen Luis Obispo Tank Farm 118  1930=31 1953=5%  18.7  1¢40~#1 37,77 U0 Cz
1938-39 a5k

SL0-53  San Miguel 625  19%-37 1953=54 == 1940-43 25,37 Private
1938"39 601"5 (Gs Parke!”)

o

363 Santa Mergarite 595  1519-20 1930-31 25.9 1940-4% b2,3 Private
1936-37 195354 1937334 797  (S.P.Depct)
3076 Santa Margarita g 1931-32 1953-54 246 194c-l1 43,30 Private
{Tank Farm) 1938-39 10,38 (U0 Co, )
SL0=55  SevenX Ranch 1,200 1930-31 1942-43 41,8  140-U1  79.63  Private
19314—35 e 1938-39  20.10  (Dse
1951=52 1953-54 Fitzhugh)
SLO.3  Shandon Highwey 1,090 1937~38 1953-84 11.6  1gbolin 22,89  U.S.B.R.
Maintenance Station 1gW7-48 6.23 & SDH
3-078 Shanden Pump Station 1,056 1935-36 1953-54 9.6 194043  38.9%  U.S.B.R.
1950-51 5.1% & Private
{S0 Ce.)
o S037  Simmier Highway 2,047 1937-38 1953-5% 8.1  igho-ki 18,08  SDH
‘ Majintensnoe Station 1950«51 k.ko
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MAXIMUM, MINIMUM AND MEAN SEASONAL PRECIPITATION
AT SELECTED STATIONS IN SAN LUIS OBISPO COUNTY
{continued)
H : : :Estimated: Maximum and £ e
: : t  Foriod of ! mean minimum : 0l re
¥ap @ ‘ :Elevation: record :seasonal seasonal ¢ Source
reference: Station ¢ (feet) : iprecipi- :_ prooipitation :  of portic
number ¢ + U.8.G.5.: : :_tetion : : Inches @ recordb
: datum : Prom 7t To ': (inches : Season : of @
: Lot tof depth): . : depth . seasor
3-67 Soda Lake 1,975 1525-26 1gu&-Ly 8.7  1%h0-41  18.50  U.5.B.R. ,
2548-49  1953-5h 1933-3  5.39 & SLO FA_ County
(D. Werling)
. about
SL0-39  Suey Ranch 500  1509-10 1953-34  14.8 1940-41 30,02 Private
1912-13  6.29 eight
3-56 Templeton 800  1925-26 1928-29 21.3  1940-41 38.79  SLO FA
1930~31 1953~-54 1938-39  10.79 (c. G. and we
Corralt)
Panza .
&, Broken rscords.
be Apbreviation Newe aprare
U.S5.¥W.B. United States Yesther Burecu oTtic
SLO FA San Luis Obispo County Farm Advisor portic,
UaS.C.E. United Stetes Corps of Engineers
U.S.B.R. United States Bureau of Reolametion lowe
SDH Stete Divisien of Highweys, San Luis Obispo Office
SDF State Division of Foresiry
SLO RD No. U4 San Luis Obispo Couniy Road Distriet No, U
PGEE Pagific Gas aud Elveiris Company
U0 Co. Union 01) Company Luis O
50 Co. Standard 011 Company
AMM Co. Atascadero Mutusl Water Compeny ..
typical
of Cal:
ranged
Precip:
vere re
1€97-9¢
10.3¢9 4
depicte
Obispo
Luis ot
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Precipitation Characteristics

As stated previously, precipitation occurs principally in the form
of rainfall, although infrequent light snowfalls‘are recorded in the interior
portions of the County at higher altitudes. As shown by lines of equal mean
seasonal precipitation depicted on Plate 3, precipitation over San Luis Obispo
County occurs in an irregular pattern ranging from a mean seasonal depth of
about 42 inches at the higher elevations in the Santa Lucia Range to about
eight inches on the Carrizo Plain. Precipitation generally decreases easterly
and westerly from the Santa Lucia Range, increasing again slightly over the La
Panza Range. Higher elevations in the Caliente and Temblor Ranges have little
apparent effect on the over-all pattern of precipitation in the eastern
portion of the County where mean seasonal depth of precipitation is relatively
lowe

Amounts of precipitation occurring from season to season in San
Luis Obispo County are subject to wide variation, a characteristic which is
typical of the South and Central Coastal Areas in particular and of the State
of California in general. Seasonal precipitation at San Luis Obispo has
ranged from 33 to 198 per cent of the 50-year seasonal mean. Maximum seasonal
Precipitation at this station occurred in the 19)0-l1 season when L2.92 inches
weére recorded; whereas a minimum of only 7.20 inches fell ia the season of
1897-96. The minimum precipitation at this station during the base period was
10.39 inches, occurring during the 1938-39 season.

Long=term trends of precipitation at two typical stations are

- depicted on Plate li, "Representative Precipitation Characteristiecs in San Luis

Obispo County", on which relative magnitudes of seasonal precipitaticn at San

Luis Ubispo and Paso Robles are graphically illustrated. Recorded and .

=35




estimated seasonal depths of precipitation and seasonal precipitation indexes
for the period of record at four typical stations in various parts of the

County are presented in Table 5. The term, "precipitation index", refers to
the ratio of the amount of precipitation occurring at a given station during

a given season to the mean seasonal precipitation at that station, expressed

as a percentage.
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TABLE 5

RECORDED AND ESTIMATED SEASONAL PRECIPITATION
AT SELECTED STATIONS IN
SAN LUIS OBISPO COUNTY AND VICINITY

:San Luis Obispo ¢ Santa Maria : Paso Robles : San Miguel
:Pregipi=-g :Precipi-:3 ¢Precipi-=3 :Precipi-:
Season ¢ bation 3 Inches: tation : Inches: tation : Inches: tation : Inches

¢ index depth : index ¢ depth : index : depth s index : depth
1869-70 55 11.83 - ome - - - omin
ral 60 12.97 e oo S - oo B
72 12 27.02 . e ——— - - ——
73 59 12,79 e —— - oo - -
74 9l 20,52 o ——— —— -— —erer ——
187L-75 91 19.69 -—= - e — - e e
76 139 30.12 — e —m ——em ——— -
77 38 8.15 = ww- e e —— e -
78 141 30.60 —— S —— —— - ———
79 5l I J— con e e ——
1879-80 119 25,82 S cum . e —ew cnen
81 109 23.69 - . - -——rm .o o
82 79 17.03 S e - oo - e ——
; 83 78 17.01 . —— ——— S —— o
8L 195 173 7 B— e eem —— e .
g 188485 81 17.59 - S —— - c—— —
| 86 135 29.30 137 19.47 S - . —
87 76 16.54 66 9.36 e e e o
88 85 18,35 83 11.77 90 14.30 —— S—
89 90 19.54L 113 16.0L 100 15,84 -—— e
1889-90 178 38.73 195 27.81 193 30.57 -——— o
91 90 19.51 85 12.10 10} 16.42 ——— S
92 75 16,33 69 9,83 76 11.98 — ———
93 140 30,40 124 17.69 143 22,55 12 13.37
0 L5 9,81 60 8.52 38 5.94 35 L.20
189L=95 105 22,82 96 13,66 107 16.93 162 12.15
96 82 17.75 81 11.51 83 13.1h 86 10.26
97 96 20.75 106 15.1h 11 17.96 101 12,02
98 33 7,20 L0 5.70 30 Lhe77 26 3.15
99 80 17.33 88 12.52 73 11.53 66 7,90
1899-1900 79 17,21 65 9,23 7 11.66 70 8.35
01 1L5 31.L0 11k 16.28 1hk 22,80 128 15.30
02 101 21.96 87 12,32 81 12.75 82 9.75
03 85 18.49 90 12,79 71 1.2l 62 7.4

0L 78 16.99 79 11.18 92 1h.51 62 7.45




RECORDED AND ESTIMATED SEASONAL PRECIPITATION
AT SELECTED STATIONS IN
SAN LUIS OBISFO COUNTY AND VICINITY
. (continued)

:San Luis Obispe s oanta Maria ¢ Paso Robles ¢ San Miguel
sPrecipi-s - sPrecipi=s sPrecipi-s sPrecipi-¢

Season : tation : Inchess tation : Inchess: tation 2 Inches: tation : Inches Sea:
: index 3 depth 3 index : depth ¢ index : depth : index : depth

1904-05 109 23.56 145 20.65 126 19.89 122 14.59 193
06 130 28.11 125 17.86 96 15.23 106 12.61
07 15 2L.89 127 18.02 139 22.00 13} 16.00

08 83 18.06 98 13.96 97 15.31 107 12.81
09 145 31.38 160 22.81 153 2l 2 150 17.92
1909-10 96 20,85 116 15,58 108 17.09 99 11.80 1901
11 159 3h.42 L5 20.69 168 26.6L 185 22.11
12 19 17.14 48 2.63 78 12437 106 12.67
i3 40 8.58 8 5.6 5% 8.06 L2 5.01
1L 1LY 31,21 132 18,86 139 22,02 161 19.20
191)-15 130 28,17 133 18.93 i58 2L.96 178 21.2} 1916
16 12l 26.93 a7 16.66 136 2354 125 14.89
17 106 23.03 102 Tyes8 117 18,51 83 9.88
18 83 18.06 114 16.19 91 14,37 98 11.76
19 83 18409 77 10,99 75 11.91 90 10.78
1919-20 69 1k.86 67 2,60 81 12.8% 69 8.24 Aver
21 89 19.27 8 Ii.0k 87 13.70 96 11.43 16=y
22 108 23,36 119 26,88 138 21.81 153 18,27 peri
23 107 23.28 87 12.43 o8 15.45 97 11.54 36 %
2l 38 .19 ab 027 Lo 6.38 L5 5434 1550
192)=25 100 21.63 06 15.07 81 12,74 65 7.76 ¥.zsan
26 87 18.82 i 10,0 93 1L.79 88 10.50 -
27 11k 2. 68 110 15.61 138 21.9% 112 13.36 1.¢
28 98 23633 108 15.36 73 11.49 63 7.55 thr
29 80 1730 75 10.75 62 9.82 69 8629 1e
192930 69 14.97 6L 9.x8 69 10.96 62 7oLk Ave
31 67 1le63 &% 8.72 76 12,10 81 9.69 pers
32 137 29,75 118 16.78 105 16.59 113 13.55 rece
33 73 15.77 80 21.hb 61 9.62 56 6.6L —
3L 69 14.97 Sk 7.67 73 11.62 86 10.27 '

1934-35 120 25.99 13l 13l 21.22 131 15.61
36 111 2L .06 37 3.75 115 18,17 98 11.68
37 154 33.29 1h7 20.98 145 22.87 138 16.51
38 L3 30.98 152 21.58 19l 30.69 160 19.10
39 48 10.30 75 10.62 55 8,70 sk 5.66
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RECORDED AND ESTIMATED SEASONAL PRECIPITATION
AT SELECTED STATIONS IN
SAN LUIS OBISPO COUNTY AND VICINITY
(continued)

:S5an Luis Obispo : Santa Maria : Paso Hobles : San Miguel
:Precipi~: tPrecipi~3 sPrecipi-: sPrecipi~:

Season 3 tation s Inches: tation : Inches: tation : Inches: tation : Inches ¢3~
¢ index : depth : index : depth : index +: depth : index : depth §§:~
1939-140 1s 2h.91 113 . 16.09 98 15.57 106 12,66 ‘ﬂ
b1 198 L2.92 215 30.64 193 30.48 218 26.08 B
L2 109 23.61 120 17.0L 97 15.30 116 13.89 gqg
L3 120 26,06 121 17.26 109 17.21 111 13.23 \
Lk 104 22,17 102 1).56 78 12.30 107 12.81 S
19UkL-L5 98 21.28 79 11.29 76 12.00 78 9,31
L6 83 17.99 78 11,31 71 11.20 77 9,25
L7 67 1L.27 66 9.36 65 10.27 68 8,16
L8 72 15.54 89 12.66 66 10.47 n 7.60
L9 68 14,67 6L 9.09 67 10.62 67 8.01%
1949~50 87 18.96 69 9,81 71 11.29 71 8.48%
51 72 15.61 65 9.2l 66 10.47 66 7.89"
52 13 29,30 126 17.97 11k 18.09 - o
53 78 16.95 76 10.86 69 10.99 ———— .
54 91 19.77 85 12,11 71 11.27 - —eo
Average for
16-year base
periocd, 1935-
36 through
1950-51 103 22.30 103 1L.69 98 15.148 100 11.95
Mean for 50-
year period,
1697-96
through

19L6=-L7 100 21.68 100 1h.2) 100 15.82 100 11.93

Average for
Period of

record 97 21.22 97 13.79 98 15.52 98 11.73

—— e

¥ Bstimated.
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On the average, approximately 90 per cent of the seasonal precipita=-
tion et San Luis Obispo occurs during the six-month period from November
through April. Illustrative of monthly variation of precipitation in the
County is the mean monthly distribution of precipitation as recorded at San

Luis Obispo and Paso Robles;presented in Table 6.

TABLE 6

MEAN MONTHLY DISTRIBUTION OF PRECIPITATION
AT PASO ROBLES AND SAN LUIS OBISPO

Paso Robles g San Luls Obispo
Precipitation 5 Precipitation

er 06 o8 wo

Month In dinches : In per cent of In inches ¢ In per cent of

of depth : seasonal total of depth : seasonal total
July 0.01 0.1 0.0% 0.1
August 0.02 0.l 0.04 0.2
September 0.18 1ol C.23 1.0
October 0.58 3.7 0.8 3.7
November 1.20 7.6 1.67 7.7
December 2,60 16.0L 3.80 17.4h
January 3.60 22.8 L.9L 23,0
February 3.49 22,2 .52 20.8
March 2.77 17.5 3,60 16.6
April 0.89 5.6 1.3h 6.2
May 0.40 2.5 0.58 2.7
June 0.08 0.5 0.1L _0.6
TCTALS  15.82 100.0 21.68 100.0

Raneff

The major sources of surfacg runofi within San Luis Obispo County
are the highly productive watersheds of the Santa Lucia Kange. A large
portion of this runoff in the streams draining the foregoing watersheds is
Presently wasting to the ocesan. Hunoff in the streams draining watersheds in

the eastern portion of the County is small because of limited precipitation.
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Stream Gaging Stations and Records

There are few long-term records of runoff from streams within or
tributary to San Luis Obispo County, The longest active unbroken records of
stream fiow in the County are for Santa Maria River near Santa Maria and Huasna
River near Santa Maria, both of which date tack to December, 1929, A continu-
ous record of flow of the San Antonio River at Pleyto in Monterey County is
alsc available for a portion of 1922; and continuously since 1929, ZEarlier
records of stream flow are available for 10 stations which are presently
inactive, With the exception of the record for Salinas River near Santa
Margarita. which is available for a portion of 1922, and continuously from
February, 1932, to September, 1949, these earlier records were generally of
short duration.

Records of stream flow in San Luis Obispc County are currently being
maintained at 1L gaging stations by the U, S, Geological Survey under provi=
sions of federai=-state and federal-county cooperative stream gaging programs.
These stations are located on Salinas River near Pozo, Salinas River above
Pilitas Creek near Santa Margarita, Salinas River at Paso Robles, Toro Creek
(Upper Salinas Unit) near Pozo, Jack Creek near Templeton, Estreila Creek
hear San Miguel., Nacimiento River near Bryson, Nacimiento River near San
Miguel, Arroyo de la Cruz near San Simeon, Arroyo Grande Creek at Arroyo
Crande, Cuyama River near Santa Maria, Alamc River near Santa Maria, Huasna
River near Santa Maria, and Santa Maria River near Guadalupe. In addition, a
fecord of quantity of water in storage in 3alinas Reservoir on Salinas River
18 maintaineq by the U, S. Geological Survey. The Toro Creek station near
Pozo ig maintained during the irrigation seasons only. The stations on

®Strella Creek and Nacimiento River near Bryson were established by the

“Ll-




U. S. Geological Survey in September, 195}, and October, 1955, respectively,
in cooperation with San Luis ObispO’COunty and are being maintained under the
gooperative federal-state program.

For the purpose of supplementing available data, the Division of

Water Resources installed and maintained four stream flow gaging stations
equipped with automatic water stage recorders on Huerhuero €reek near Geneseo
School; Estrella Creek near Estrella,; Santa Rosa Creek at Cambria, and Arroyo
Grande Creek below Santa Manuela School. A station on Nacimiento River near
Bryson at the Monterey-San Luis Okispo County line, equipped with a nonrecord=
ing staff gage, read at least twice daily. was also maintained by the Division
of Water Resources during the 1953-Slk 2nd 1954-55 ssasons. During the 1952-53
and 1953-5) seasons, a gaging s+tation was established and maintained by
Pacific Gas and Electric Company on Toro Creek {Coastal Unit) near State
Highway Sign Route No. 1 in the wiginity of Cajyucos.

Table 7 contains a list of +the stream gaging stations discussed
previously along with other stations considered pertinent to the hydrography
of San Luis Oblispo County, together with their map reference numbers shown on
Plate 5, drainage areas, and periods and sources of records. Map reference
numbers on Plate 5 correspond to those used in State Water Resources Board
Bulletin Ne. 1; "Water Resources of California". Numbers, prefixed by an
apprepriate county designation; i.e., 5. L. 0., San Luis Obispo County, or
M., Monterey County, etc., have been assigned to those stations not listed in
Bulletin No. 1. Monthly records of stream discharge not previously published

are included in Appendix D.

2=

TABLE 7

STREAL GAGING STATIONS IN SAN LUIS OBISPO COUNTY AND VICINITY
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TABLE 7

STREA: GAGING STATIONS IN SAN LUIS OBISPO COUNTY AND VICINITY
: Losation :Drainage ¢ :
: H area : Source
Index ;r:o.. Station Longitude : Latitude :in square: Fepriod of record : of
B : miles 1 record
Upper Salinas Unit
3-21 Salinas River near Pogzo 120° 24,0t 35° 18,0t 72,5  July 1942 $hrough Sept. 30, 1954  U.S5.G.S.
Fe22 Toro Creak near Fozo 1209 25,0 359 20,0t 9,5  June 1942 through Sept. 30, 1954 U.S.G.S.
3-23 Salinas Reservoir near Pozo 120° 30.00 350 20,0t 111 Deo. 1941 through Sept. 30, 1954  U.S5.G.S.
324 Salinas River above Pilitas Creek near 1200 31.0v 350 2]1.0¢ 132 July 1942 through Sept, 30, 1954  U.S.G.S.
Santa Margarita
3-25 Salinas River near Santa Margarits 120° 34,1 359 24,9 148 Apr. 1922 through Sept. 1922 U.5.G.S.
Feb, 1932 through Sept, 1949 U.5.G.s.
3-26 Tassajera Creek near Santa Margarita 120° 39,0 35 23,0t 4.4 June 1942 through Ostober 1947%  U.S.G.S.
527 Santa Margarita Creek near Santa 120°% 39,0t 35° 23,0 2.4  June 1942 through October 1947°  U.S.G.S.
Margarita
3-28 Salinas River near Atascadero 1209 39.6' 35° 30,4 216 June 1913 through May 1916 c.H.C.9
SLO-4  Jack Creek near Templeton 120° 48,51 35° 3u4.1 25,4 MNov. 1949 through Sept. 30, 1954  U.S.G.S.
SLO-1  Paso Robles Creek near Templeton 120° 42.6* 35° 31,81 68.0 1g41 U.S.C.E.
3-29 Salinas River at Paso Robles 120° 41,10 35° 37,7 389 Oct. 1939 through Sepk, 30, 1954 U.S.G.S.
SL0-2  Huerhuerc Creek near Geneseo School 120° 33.2'  35° 35.00 101,1  Oct, 1952 through Sept. 1953 DR, E
3-30 Estrella Creek neesr Paso Robles 120° 30,0t 35° 39.0t 782 Deo. 1939 through Sept, 194l U.S.C.S.
LO=-3  Estrslla Cresk nser Estrslla 120° 36.3'  35° Lz,1 882 Oet. 1952 through June 1954 D.W.R.
SL0-5  Esterella Crsek near San Miguel 1209 38,4+ 359 43,1 1,246 Sept. 1354 U.S.G.S.
M-} Nagimiento River near Bryson 121° 06,41 35° 7,9t 153 Dec. 1953 through Sept. 30, 1954  D.W.R.
331 Nagimiento River near Bryson 121° 05,0' 359 Lg.lp 171 Feb, 1901 through Apr. 1901 U.5.6.8.
3-92 Nasimiento River near Bpedley 1209 551t 359 4L gt 401 Mar, 1922 through Sept. 1922 U.5.G. 8.
333 Nagcimiento River nesr San Miguel 120° 47,4 359 Ly o 354 Oct. 1939 through Sept., 30, 1954 VU.S.G.S.
3-34 San Antonio River near Jolon 121° 11 359 57,50 161 1901 UeSeG.Ss
3=35 San Antonlo River near Pleyto 120° 59,5t 359 51.9¢ 282 Apr, 1922 through Sept. 1922 UsS5.G.8,
Des. 1929 through Sept. 30, 1954
M-2 Salinas River near Bradley 120° 52,0 35° 55,70 2,522 Deo. 1948 through Sept, 30, 1984  U.S.G.S.
Coastal Unit
SLO-6  Arpoyo de 1a Cruz near San Simeon 121° 17,00 35° 43,0 41.4  Nov. 1950 through Sept. 30, 1954 U.S.C.S.
SLO=7  Santa Rosa Creek at Cambria 121° ok, 9+ 35° 33.8 45,5 Oet., 1952 through Sept. 30, 1954 D.W.R.
SLO-8  Toro Creck above State Highway 1 120° 52,01 385° 25,11 15.0  Nov, 1952 through Sept. 30, 1954 P.G.&E.8
3L0-9  Arroyo Grande Creek below Santa Manuela 120° 29.8' 35° 11.1¢ 68.3 Oct. 1952 through Sept. 30, 1954 D.W.R.
Sghool
3-U0 irroyo Gerande Creek at Arvoyoe Grande 120° 34,3+ 35° o7.U 106 Dec. 1939 through Sept. 30, 1954 U.S.G.S.




STREAM GAGING STATIONS IN SAN LUIS OBISPO COUNTY AND VICINITY

{eontinued}
: : :Drainage ¢ :
X . Location ¢ aree t Sourcs
Index No.: Station : : 1in square: Period of record + of
; L .
| ; . bongitude | La,t}.tude' : miles : s pecord
i
f
’ 3-k2 Cuyema River near Santa Maria 120° 16.8*  35° Q0.8 912 Deo. 1929 through Sept. 30, 1954  U.S.G.S. E
3-43 Alamo Creek near Sante Maria 120° 18.8* 35° 00.7* 87.7  Oct. 1943 through Sept. 30, 1954  U.S5.G.S. ,,
3-44 Huasna River near Sania Marie 120° 19.3* 35° 01.3° 119 Dec. 1939 through Sept. 30, 1954  U.S.G.S. 8
Sente Maria Unit
3-45 Sisquoc River near Gary 120° 15.8'  u° 517 L2 Feb, 1941 through Sept. 30, 1954  U.S.6.5. ;
SLO-10  Santa Maria Rivor neapr Santa Maris 120° 26.0' 4% 50,57 1,710.2  Oet. 1903 through Des. 1905 U.S5.G. S,
3-Us Santa Marie River at Guadalupe 120° 3u4.3' 34° 58U 1,763 Jan, 1941 through Sept. 30, 1954  U.5.G.S.
a, Irrigation seasons only. e. U. S. Army Corps of Engineers.
b. U.5.G.S. value is 816 squere milos, f. Division of Water Resoursces.
6. United States Geologloal Survey. g» Pasiflic Gas and Elestric Company.
ds Colony Holding Corporation,
J
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In addition to periodic stream flow discharge measurements made for
the purpese of rating gaging stations previously described, periodic and inter-
mittent measurements of percolating and rising watser were made at 61 stations
on streams throughout San Luis Obispo County during the 1952-53 and 1953=5l
investigational seasons. Results of these stream flow measurements are
included in Appendix D, Included in Appendix J are estimates of monthly run-

off occurring during the base period, 1935=36 through 1950-51, at selected dam

sites discussed subsequently in Chapter IV.

Bunoff Characteristics

Runoff from streams in and tributary to San Luils Obispo County has
histerically varied within wide limits from month to month and from season to
season. Though long=term records of runoff are lacking, available records do
indicate characteristic monthly and seasonal variations of runoff found
throughout the Central Coastal Area of California. As evidenced by the pattern
of precipitation occurrence, available runoff records indicate a relatively
high intensity of runoff from streams draining the Santa Lucia Range with

reater amcunts of runoff oscurring in the northwestern portion of the County
where precipitation is generally higher. Characteristically, seasonal and
monthly variations of runoff follow very closely the seasonal and monthly
Variations of precipitation. Approximately SS‘to 95 per cent of the flow of
Streams draining the watersheds of San Luis Obispo County occurs during the
months of November through April on the average.

One of the most productive watersheds in San Luis Obispo County in
tems of total volume of runoff is the Nacimiento River watershed. Unit
TUunoff from this watershed for the 191i0-11 season was 1,710 acre-feet per square

Xle ang averaged about 600 acre-feet per square mile during the base period.
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Mean seasonal runoff is estimated to be 24,600 acre-feet, and runoff during

the base period averaged an estimated 210,270 acre-feet per season.
Approximately 53 per cent of the drainage area above the existing
gaging station near San Miguel (Station 3-33) lies within San Luis Obispo
County, and approximately 50 per cent of the precipitation falling upon the
watershed falls within San Luils Obispo County. However; based on measurements
by the Division of Water Resources of the flow of Nacimiento River near Bryson
(Station M-1), correlated with longer records of flow downstream, it is
estimated that only about 48 per cent of the runoff of the Nacimiento River at
the gaging station near San Miguel originates within San Luis Obispo County.

Available records indicate that Arroyo de 1la Cruz is one of the
most productive streams in San Luis Obispo County in terms of runoff per
square mile of drainage area. By comparison with other streams in the area
having longer records, it is estimated that unit runoff at the gaging station
near San Simeon exceeded 3,000 acre-feet per square mile during the 1940-L1
season, and averaged 1,080 acre-feet per square mile during the base period,
that mean seasonal runoff amounted to L6,L00 acre-feet, and that runoff during
the base period averaged Lli;750 acre-feet per season.

As previously stated, unit runoff is generally greater in the
northerly portions of the Santa Lucia Range than in the southerly portions
where precipitation is less. Runoff from Arroyo Grande Creek, though drasining
an area of about two and one-half times that of Arroyo de ia Cruz, had an
estimated average seasonal undepleted discharge during the base period of
20,730 acre-feet at the U. S. Geological Survey gaging station or slightly
less than one-half the value estimated for the same periocd at the gaging

station on Arroyo de la Cruz. Unit runoff during the 1940-l1 season at the
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Arroyo Grande Creek station was about j20 acre-feet per square mile. Average

unit runoff during the base period was about 200 acre-feet per square mile

per seasone.

A comparison of seasonal variations in natural runoff of three
typical streams in San Luis Obispo County is depicted on Plate 6, entitled
"Runoff Characteristics of Streams in San Luis Obispo County". Long=term
trends in natural runoff of two of the streams illustrating the apparent
cyclic rature of runoff occurrence are also illustrated on Flate 6. Presented
in Table 8 are estimates of the monthly variation in seasonal natural runoff

of two selected streams, Nacimiento River and Arroyo Grande Creek.

TABLE 8

AVERAGE MONTHLY DISTRIBUTION CF SEASONAL NATURAL RUNCOFF
OF NACIMIENTC RIVER AND ARROYC GRANDE CREEK DURING BASE PERIOD,
1935-36 THROUGH 1950-51

Nacimiento River
near San Miguel

Arroyo Grande Creek
at Arroyo Grande

68 86 oo o0

Month s Runoff, in 2 s Runoff, in
Runoff, in 3 per cent of ¢ Runoff, in 3 per cent of
s  acre-=feet 3 seasonal total : acre-feet s seasonal total
October S e 370 1.8
November L,090 1.9 L30 2.1
December 18,020 8.6 830 Lo0
January 31,450 15.0 1,610 7.8
February 73,000 3L.8 5,860 28.3
March 59,170 28,1 5,900 28.5
April 20,370 o7 2,8L0 13.7
May 3,340 1.6 1,140 565
June 720 0.3 620 3.0
July 80 . 460 202
August, 20 S~ 430 1.6
September 10 — 310 1.5
TOTALS 210,270 100.0 20,700 100.0
"“"”“"‘\-ﬁ.~
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Quantity of Runoff

As previously stated, few long~-term records of runoff in San Luis
Obispo County stireams are available. With the exception of the Cuyama and
Huasna Rivers, no runcff records are available for streams within San Luis
Obispo County or tributary areas which extend over the entire chosen base
pericd. From studies of rainfall-runoff relationships and by correlation with
longer records from other nearby streams, using a modified form of a method
originally described by H. C. Troxell in a report entitled "Hydrology of
Western Riverside County, Californial, sufficient data were obtained to extend
existing short-term runoff records. These studies provided bases for estimat-
ing surface inflow to proposed surface reservoirs and surface inflow to and
outflow from ground water basins selected for hydrologic analysis.

Estimated seasonal natural runoff and seasonal runoff indexes during

the 16-year base period, 1935-36 through 1950-51, at stations on four selected

streams in San Luis Obispo €ounty are presented in Table 9.

TABLE 9



TABLE 9

ESTIMATED SEASONAL NATURAL RUNOFF
IN SELECTED STREAMS IMN SAN LUIS OBISPO COUNTY
DURING BASE PERIOD, 1935-36 THROUGH 1950-51

: Arroyo Grande Creek : Arroyo de la Cruz :; Salinas River al™ ¢ Nacimiento River
: at Arroyo Grande ¢ near San Simeon Paso Robles ¢ near San Miguel
Season ¢ Runoff, in s Runoff : Runoff, in : Runoff : Runoff, in : Runoff : Runoff, in : Runoff

s acre=feet : index acre=eet ¢ index : acre=feet : index ¢ acre=feet ¢ index
) 1

1935-36 22,800 95 43,000 92 109,500 102 203,000 90
37 10,000 167 51,400 110 178,000 166 236,000 105
38 49,000 205 109,900 236 268,100 250 546,000 243
39 5,600 23 6,300 1l 12,200 1 32,000 1L
1939-40 11,200 Y 66,000 142 74,500 69 304,000 135
L 67,400 282 128,900 277 335,700 312 60l ,000 269
L2 23,300 98 56,200 121 101,300 ol 253,800 113
L3 47,600 199 6l,500 138 211,800 197 296,800 132
Ly 17,400 73 35,600 76 74,500 69 164,300 73
19Lk~L5 13,900 58 36,600 78 57,200 53 169,300 75
L6 7,400 31 25,500 55 31,500 29 119,000 53
L7 5,400 23 12,100 26 15,500 1 58,000 26
L8 3,700 15 9,000 19 12,800 12 Lk, 600 20
L9 L ,600 19 24,400 52 23,900 22 114,800 51
1949-50 6,800 28 21,800 L7 38,500 36 103,200 L6
51 5,800 2L 2);,800 53 31,300 29 115,600 51
16-year
average 20,700 87 Ll , 700 96 98,500 92 210,300 ol
53=year

mean 23,900 100 46,600 100 107,500 100 221,600 100

s 2l B e, o o




Major Exchanges of Water

Historically, there has been no exchange of water across the San
Luis Obispo County line. For the purpose of hydrologic analyseé described in
this and ensuing chapters, however, it was necessary to evaluate certain inter-
unit and inter-basin exchanges of water. Through the agency of the San Luis
Obispo County Flood Control and Water Conservation District, by the terms of a
contract providing for operation of the reservoir by the District with the
Corps of Engineers, U. 5. Army, water service from Salinas Reservoir has been
provided to four consumers in the San Luis OUbispo Subunit of the Coastal Unit
since the Salinas Reservoir distribution system was placsd in operation. They
are, in order of magnitude of water consumed, City of San Luis Obispo, Southern
Pacific Company, Costro Chrome Association, and Granite Construction Company.
Water servics wes provided the latter two organizations for only a brief
period of time.

Certain inter-basin exchanges of water are currently effected else~
where in San Luis Obispo County. These include (1) pumped withdrawals from
Arroyo Grande Ground Water Basin by the Water Department of the City of Pismo
Beach, (2) pumped withdrawals from 0ld (0ld Creek) Ground Water Basin by the
San Luis Obispo County Waterworks District No. 8 (Cayucos) and the Paso Robles
Beach Mutual Water Association foruse north and south, respectively, along the
coast, and (3) pumped withdrawals from San Luis Obispo (San Luis Obispo Creek)
Ground Water Basin by the Avila Water Company for use in the town of Avila.

The diversions and use of the waters of Old Creek by the Paso Robles
Beach Water Association are covered by an application to appropriate unappro-
priated water on file with the State Water Rights Board, for which a license,

calling for the diversion of 28,800 gallons per day, has been issued.
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Metered and estimated records of diversions from Salinas Beservoir

and exports from Arroyo Grande Basin by the County Flood Control and Water

Conservation District and City of Pismo ZBeach, respectively, are presented for

the respective periods of record in Table 1C. Records of water production

and use by other agencies effecting inter-basin exchanges of water wers

reported by those agencies te be unavailable,

-




TABLE 10

MAJOR EXCHANGES OF WATER BETWEEN HYDROLOGIC UNITS
IN SAN LUIS OBISPO COUNTY

In Acre~Feet

ne 83 o8 @0

Exported from
Upper Salinas Unit by

o o 08 o8 aee

Exported from Arroyo

factors
in San |
ultima-

seascna

regulat:
mostly -
grounc

develop
except -
uncorse
tion of
tion, b
water,
by pum

Phreato;

Season San Luis Obispo County Grande Basin by Pismo
Flood Control and Water Beach Water Department
: Conservation District

1929-30 902
31 100a
32 1002
33 1008
3k 1002

1934-35 1002
36 1noa
37 1102
38 1202
39 1208

1939-40 1302
L1 1302
L2 50P 1502
L3 960 1902
bl 1,290 2202

19Lh-~15 1,510 2),08
L6 1,680 260a
L7 2,020 280a
L8 2,320 2802
L9 2,230 2702

1949-50 2,260 2902
51 2,550 320
52 2,140 330
53 2,470 360
5 2,410 360
a. Estimated.
b. Diversions commenced in July, 1942.
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Underground Hydrology

Contained in this section i1s a summary discussion of the various
factors affecting the occurrence, movement, and utilization of ground water
in San Luis Obispo County., Data relating to the extent of present and probable
ultimate ground water utilization, in addition to estimates of the safe
seasonal ground water yield, are presented.

Except for control provided through operation of Salinas Reservoir,

FETOmE IR .
L PN L SLEY . A WA Wwial I

regulation of the water supplies of San Luis Obispo County is accomplished

mostly through utilization of storage in ground water reservoirs. Sufficient

ground water supplies for all beneficial purposes under present conditions of
development are found in valleys and many hill areas throughout the County.
except in the Santa Maria Unit, and occur principally in aliuvium and other

uncongolidated sediments. Ground water reservoirs are replenished by percola-

tion of surface waters in natural channels, by deep penetration of precipita=-

tion, by deep penetration of the unconsumed residuum of applied irrigation
water, and by subsurface inflow., Disposal of ground water supplies is effected
by pumped extractions, by effluent discharge, by consumptive use of water by
Phreatophytes, and by subsuriace outflow,

In connection with the discussion of underground hydrology in this
bulletin, the following terms are used as defined:

Key Well-=A well chosen for study because it displays ground water
characteristics that are considered representative of a given ground water
tasin op aquifer or a portion thereof.

Free Ground Water--This generally refers to a body of ground water

"0 s . . . . . - ;
t overlain by impervious materials; and moving under control of the water

t
tble slope, Also termed unconfined ground water. In areas of free ground

53w




water. the ground water basins provide storage to regulate available water
suppilies., Changes in ground water storage are indicated by changes in ground
water level.

Confined Ground Water Body--A body of ground water overlain by

materials sufficiently impervious to sever free hydraulic connection with
overlying water, and moving under pressure caused by the difference in head
between intake and discharge areas of the confined water body.

Specific Yield=~This term, when used in conjunction with ground

water, refers to the volume of water a saturated sample 2f the water-bearing
material will yield by gravity divided by the volume of that sample, and is

commonly expressed as a percentage. Ground water storage capacity is esti-

mated as the product of the specific yZeld and the volume of material in the
depth intervals considered.

Specific Capacity-=-The number of gallons per minute per foot of

drawdown produced by a pumping well.

Drawdown~-=The lowering of the water level in a well in the local
area around the well caused by pumping., measured in feet,

Safe Yield~-Refers to the maximum sustained rate of draft from a
surface reservoir which could be maintained throughout a critically deficient
water suppiy period. With reference to utilization of ground water supplies,
the term refers to the maximum rate of net extraction from the ground water
basin which, if continuned c¢ver an indefinitely long period of years, would
result in the maintenance of certain desirable fixed conditions. Safe ground
water yield is normally determined by one or mure of the following criteria:

1. Mean seasonal extraction of water from the ground water basin

does not exceed mean seasonal replenishment to the basin,

i

of the

quality

ground

or by e:

in any :

satisfi-

definit
this im
wholly «
of over

within ¢

ground -
providi;
waters -

effect

Pumping
of prin
definit
buljets
tible

"safe -




%

N

o, S
¥ .3»"3”:»

Fe 15

o

2, Water levels are not so lowered as to cause harmful impairment
of the quality of the ground water by intrusion of other water of undesirable
quality, or by accumulation and concentration of degradants or pollutants.

3, Water levels are not so lowered as to imperil the economy of
ground water users by excessive costs of pumping from the ground water basin
or by exclusion of the users from a supply therefrom.

Ovzrdraft--Refers tc the use of water in excess of safe yield where-
in any one or more of the criteria listed under "Safe Yield¥ are no longer
satisfied.

The maximum safe yieid of a ground water basin cannot usually be
definitely evaluated until there is evidsance of overdraft. As a result of
this investigation, it has been determined that the only ground water basin
wholly or partially within San Luis Obispo County in which there is evidence
of overdraft is the Santa Maria Basin. The portion of the Santa Maria Basin
within San Luis Obispo County is contained within the Santa Maria Unit.

With increased use of waber from presently underde%eloped basins,
ground water levels will be further lowered during drought periods, thereby
Providing additional space in the basins for storage of percolating surface
waters that would otherwise waste to the ccean during wet periodsz., The net
effect thereof would be an increase in yields of the basins.

Since zafe ground water yield is not a fixed value but may vary with
Pumping patterns, the magnitude of ground water basin utilization, the locatien
of Principal area: of recharge, and other inter-related factors; a further

definition of the term is considsred nacassary. Thersfore, s used in this
bulletin With reference to those ground walter basins considered to be suscep-
tble op greater utilization, wherein no overdraft presently exists, the term

»
8afe < o . o
€ yield of presently developed ground water supplies® refers %o the rats
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of net seasonal extractions therefrom with present patterns of land use under
mean conditions of water supply and utilization.

Presented hereinafter are discussions of 19 ground water basins
which have been identified in San Luis Obispo County as a result of this
investigation., More detailed treatment has been given to two basins because
of their relatively large storage capaciiy; degree of present utilizationgor
greater abundance of hydrologic da%tz. Nt included in the remainder of the

group are numerous minor ground water tasins scatiered throughout the County

Wells .
which, because of their limited storage capacity and mincr present water
. . , . . . logica’
utiligzation, have not been given detailed consideration in this bulletin.
. ) ] having
Also not discussed in detail are grournd water basins in the Santa Maria and
: N . , i and ir
Cuyama Valleys which have been exfensi~ely investigated by the U. S. Geological
o - s . the LO-
Survey, results of which investigations are published in previously cited
- . - . Obispo
reports by that agency. Shown on Platz 9 entitied ®Lines of Equal Elevation
south:
of Ground Water, Fall 1954¥, are the lczations of the ground water basins,
. . . . o Bernar«¢
together with water wells employed in an2lyzing basin characteristics. The
wells are numbered by the system utilizsd by the U. 5. Gzological Survey,
u . E s charac1
according o the township, range, and section subdivision of the Federal Land
: i analyss
Survey. In the portions of San Luis Orispo County rnot so subdivided, the
. . qualite
township; range; and secticn lines have besn projected. Under the system,
each section is divided into YQeacre plots which are lettered as followss
geol%w
l with ve
and 93

additic
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Wells are numbered within each of these L0-acre plots according to the chrono-
logical order in which they were located in the fieid. Tor exemple, a well
having a number 26S/12E«! N1 would be found in Township 256 South, Range 12 East,
and in Section 4. It wculd be further identified as the first well located in
the L0-acre plot designated by the letter "N¥. Most well numbsrs in San Luis
Obispo County refer to the Mount Diablo Base Line and Meridian except in the
southernmost portion of the County where the nwmbers refer tc the San
Bernardino Base Line and Meridisn.

Studies of underground hydrology included investigation of geoclogic
characteristics of the basins, together with a preliminary quantitative
analysis of replenishment and disposel of ground waters in certain basins,and
qualitative analysis of ground water hydrclcgy in most of the basins,.

Geologic investigations included collection and analysis of prior
geologic repbrts and maps, supplzmented by discussion with geologists familiar
With various portions of the County. Drillers logs for about 300 water well
and 93 0il wells were collected and analyzed. These data, together with

'additional information obtained by field surveys were utilized in preparing
Flate 7 entitled ®Areal Geology", and Plate 8 entitled "Geologic Cross

Sects . . . .
@ctions"., The locations of the geologic cross sections are shown in plan on
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Plate 7. Aquifers of significance to ground water utilization were identified
from well data and are shown in the geologic cross sections delineated on
Plate 8.

Estimates of specific yield of water-bearing formations and ground
water storage capacity were prepared primarily from a knowledge of charac-
teristics of material classified in well logs. A detailed description of
methods and procedures utilized in the preparation of these estimates is
contained in Appendix B. Where there were sufficient data svailable on
fluctuation of ground water levels, changes in storage occurring in ground
water basins were estimated for the base period. Historical fluctuations of
ground water levels in various basins are illustrated in Plate 10 entitled
"Fluctuation of Water Levels at Selected Wells", on which are presented hydro-
graphs of ground water elevation at 12 wells in three of the 19 identified
ground water basins.

Water level messurements utilized in preparing plates relating to
the occurrence and movement of ground water and fluctuations of ground water
levels vwere obtained in the field by the Division of Water Resources or from
Pacific Gas and Electric Company pumping tests. A summary of all known
historical water level measurements at wells in San Luis Obispo County with
the exception of those measurements reported by the U. S. Geological Survey
for the Santa Maria and Cuysma Units is contained in Appendix E.

Based on the results of the foregoing studies and using stated
assumptions and criteria, the safe yield of presently developed ground water
supplies in San Luis Obispo County exclusive of the Santa Maria and Cuyama
Units is estimated to be about 1,000 acre-feet per season. Under future
cvonditions of development and water utilizationg it is estimated that the

maximum safe yield of the afore-mentioned area would be on the order of 70,000

58

acre-~,

basin

parag.
Table

yielr



http:utiliz.ed

acre-feet per season,

Results of studies and pertinent data for each of the ground water
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basins studied in San Luis Obispo County are discussed in the following

b
paragraphs. Selected characteristics of ground water basins are listed in ;
Table 11. ZEstimates of the presently developed and maximum safe ground water ;:’ﬁ
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yield of each basin are presented in Table 12. L?;,
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TABLE 11

SUMMARY OF CHARACTERISTICS OF
SELECTED GROUND WATER BASINS IN SAN LUIS OBISPO COUNTY

i .
f B 3 :No. ofs Depth of B Depth to : Yield of : Spesific :Estimated: Estimated
j : Surface : Thickness sirrie- : irrigation H water in H irrigation :sapasity, in gpm/ : average : usable
‘ Ground water basin : area in : of water- :cgation: wells, in feet : wells, in feat: wells, in gpm :foot of drawdown :8Specifis : capacity,
: acres : Dbearing iwells,;:Maximum:Estimated:Maximm:Minimum:Maximan:Estimated Maximim:Estimated:yield in : in acre=
: ; formations : 1954 : known : average : known : known : known : average : known : average :per cent : feet
UPPER SALINAS UNIT ‘
Paso Robles 580,700 0=2, 000 220 1,200 Loo 290 0 3,300 500 111 15 8 3,000,000+
Pozo 3,600 0= 30 17 230 50 110 5 230 100 - o= 15 1,000
COASTAL UNIT
San Carpoforo 200 0~ 60 0 - - - - - - - e 18 600
Arroyo de la Cruz 750 0= 130+ 5 127 100 13 0 - oo - - 18 2,200
San Simeon 620 O- 100 6 8o 50 50 5 170 100 - - 18 1,300
Santa Rosa 2,360 0= 130+ 9 130 8o 30 6 708 koo 50 15 17 6,000
Villa 980 0~ 130+ 3 135 8o 90 5 - e - == 15 2,200
N Cayuoos 630  O= 3120+ 2 o -— 28 i 166 100 o) 10 15 1,300
o
i 01d 750 O~ 13% 3 162 70 34 8 335 200 24 15 15 1,500
Toro heo o~ 80 1 ——— - - 8 500 - - e 15 1,000
Horre 1,276 0- 130 12 90 8o 52 L 4h2 300 73 30 12 2,000
Chorro 1,750 o- §o 4 150 70 23 2 200 200 23 15 12 2,500
Los Osos 7,920 0- 100 13 212 60 83 2 396 200 35 15 20 9,000
San Luis Obispo 9,680 0~ 160 23 210 90 30 2 600 300 20 i5 13 22,000
Pismo 5,140 0- 160 15 110 60 L2 0 200 — - - 12 10,000
Arroyo Grande 12,460 0- 2002 123 252 100 93 0 1,200 360 500 Lo 15 40,000
Nipomo Mesa 16,020 0= 900 6 810 Loo 237 5 1,500 100 29 5 1B e
CARRIZO PLAIN UNIT
_Cerrizo Plain 172,000 0-1,000+ 8 600 200 58 1z 1,000 500 15 5 - emece-
2 ovh oty B Oy e 8 1=
, o= e
Free sy FReREERELe B R
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TABLE 11

SUMMARY OF CHARACTERISTICS OF
SELECTED GROUND WATER BASINS IN SAN LUIS OBISPO COUNTY

3 H :No. of: Depth of B Depth to Yield of : Specific :Estimated: Estimated
: Surface ¢ Thickness :lrri- ¢  4rrigation s water in ¢ dirrigation soapaoity, in gpm/: average : usable
Ground water basin : area in : of water- sgation: wells, in feet : wells, in feet: wells, in gpm :foot of drawdown :Specifie : capacity,
: acres : bearing twells, sMaximum:Estimated :Maximum:Miniaum :Maximun: Estimated :Maximum:Estimated:yield in : in acre-
: ; formations : 1954 : known : average : known : known : known : average : known : average :per cent :  feet
UPPER SALINAS UNIT ’
Paso Robles 580,700 0=2,000 220 1,200 400 290 0 3,300 500 111 15 8 3,000,000+
Pozo 3,600 0= 30 7 230 50 110 5 230 100 - - 15 1,000
COASTAL UNIT '
San Carpofore 200 0= 60 0 - - - - —enen e - - 18 600
Arvoyo de 1a Cruz 750 0= 130+ 5 127 100 13 0 — ——— ~ - 18 2,200
San Simeon 620 0~ 100 6 80 50 50 5 170 100 - - 18 1,300
Santa Rosa 2,360 0= 130+ 9 130 8o 30 6 708 Loo 50 15 17 6,000
Viiia 980  O= 130+ 3 135 80 90 5 ——— - - o 15 2,200
Cayuoos 530 O~ 120+ 2 pa- - 28 L 166 100 11} 10 15 1,300
01d 750 0= 135 3 162 70 34 8 335 200 24 15 i5 1,500
Toro bgo 0= B0 1 -— - - 8 500 ——e - - 15 1,000
Mozro 1,270 0- 130 12 90 8o 52 L L2 300 73 30 12 2,000
Chorro 1,750 o- 80 L 150 70 23 2 700 200 23 15 12 2,500
Los Osos 7,920 0~ 100 13 212 60 83 2 396 200 35 15 20 9,000
San Luis Obispo 9,680 0= 160 23 210 90 30 2 600 300 20 i5 13 22,000
Pismo 5,140 0~ 160 15 110 60 L2 ] 200 — - — 12 10,000
Arroyo Grande 12,460 0~ 2005 123 252 100 93 0 1,200 360 500 4o 15 40,000
Nipomo Mesa 16,020 0= 900 6 810 400 237 5 1,500 100 29 5 18 eee—e-
CARRIZO PLAIN UNIT
_Carrizo Plain 172,000 01,000+ 8 600 200 58 12 1,000 500 15 5 - R
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TABLE 12 | i
ESTIMATED PRESENTLY DEVELOPED AND MAXIMUM SAFE SEASONAL YIELD OF \ﬂ;f
GROUND WATER SUPPLIES IN PORTICNS OF SAN LUIS OBISPO COUNTY AND VICINITY ?
P
In Acre-Feet *?
o Unit, subunit, s___Estimated safe seasonal yield 3?
and ground water basin :Presently developed: Maximum Wy
- ¥ 5
UPPER SALINAS UNIT SR U’i
Paso Robles 25,300 k2 ,7002 RS
Pozc 300 1,000 ey
Miscellaneous 1,300 1,300 jj;f
Subtotals, UPPER SALINAS UNIT 26,900 145,000 g"
COASTAL UNIT “i
R
Carbria Subunit . i,
San Carpoforoe 0 ob E
Arroyo de la Crug 20C Loob .- i
San Simeon 200 300b '
Santa Rosa 200 600P i
Villa 100 1,000P
Cayuros 100 600 |
01d 360 e0b - , -
Toro 100 500 !
Miscellansous 200 200 k
Subtotals, Cambria Subunit 1,400 3,900 ;Vé
San Luis Okhispo Subunit
Morro €00 1,500 :
Chorro 500 1,500 .
Los Osos 600 800 4
San Luis Obisps 1,900 2,000 4
Pismo 1,000 2,000 3!
Miscellznecus 1,100 1,100 ~
Subtctals, San Luls Obispo Subunit 5,700 8,900
Arreyo Grande Subunit
Arroyo Grands &,500 9,500
Nipomo 200 2,500
Subtotals; Arroyo Grande Subunit 5,700 12,000
Subtotals, COASTAL UNIT 13,800 2k, 800
CARRIZO PLATW UNIT 600 600
S goauTy UnTT 0 0
TOTALS 41,300 70,400

Includes yield of Paso Robles Basin within Monterey County.
Limitad due to construction of proposed water supply developments.
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Upper Salinas Unit
percoi
Ground water basins which have been identified in the Upper Salinas
: gther
Unit include the Paso Robles and Pozo Basins. These two basins comprise a .
- irriga
total surface area of about 584,000 acres. Approximately 25 per cent of the e
. of phr
Paso Robles Basin is located within Monterey County. Ground water basins of
subsur:
the Upper Salinas Unit are replenished primarily from uncontrolled runoff
originating in the several major and minor streams tributary to the Salinas
age fu
River above Wunpost railroad siding, and to a lesser extent from direct
nenmar
infiltration of precipitation.
of Rece
Water extracted from ground water storage in the Upper Salinas Unit
of the
meets over 95 per cent of the water requirement of an estimated present net 5
obtain
irrigated area of 11,390 acres, as well as the entire water reguirements of the i
eposit
communities of Paso Robles; Atascadero, San Miguel; Santa Margarita, and other
smaller urbanized areas. In addition, minor quantities of ground water are 1
althoug
extracted from rock fissures, less permeable sedimentary formations; and
pressur
isolated pockets of alluvium located within the Unit.
water m
Paso Robles Basin. The Pasc Robles Basin generally coincides with
Wunpost,
the portion of the Paso Robles formation located within the Upper Salinas o
Vemen
Unit as outlined on Plate 7A, except that the drainage divide at the U. S. ¢
Opogra;
Geological Survey gaging station at Wunpost railroad siding is taken as the than g
an de
north boundary. The Paso Robles Basin covers an area of about 581,000 acres ar
eas,
and contains some valley floor and terrace areas. Surface topography of the in1
; oW ¢
basin consists of hills with relief ranging up to 500 feet. Principal streams of 5
a.n %
draining across the San Luis Obispo County portion of the basin are the Reneral |
Nacimiento River, Estrella Creek, Pasc Robles Creek, and the main stem of the Per m;
im
Salinas River which leaves the basin at Wunposte
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: Ground water storage in the Peso Robles Basin is replenished by
percoration of stream flow, precipitation, and return flow from irrigation and
¢ther uses. Ground water is dispossd of by pumped extractions to meet crop

irrigation requirements and mumicipal and domestic demands, by consumptive use

of phreatophytes in areas of high ground water, by effluent discharge, and by
subsuriface flow to Lower Saiinas River Valleye.
The Paso Robles formation of upper Pliccene and Zower Pleistocens

age furnishes water to most wells in the Paso Robles Basin, and consists of

nonmarine sand, gravel, and alay up to 2,000 feet in thickness. The alluvium

of Recent and upper Pleistocene age yields water to wells on the walley flcor

[,

obtain water from the Paso Roblzss formation.

£
§ of the Salinas River and the Nacimiernio River, but most of these wells also
£
¥

The alluvium consists of stream =

deposited sand, gravel, and ¢laye. ‘f

Ground water 1s =agentizily wnconfined in the Pazo Roblas Basin %
although confining clay beds of limlted areal extent cause lccalized artesian ’i
Pressures o exist with resulting upwsrd movement of grourd water. Ground %%

water mowvss from the peripvhery of the basin towards the Salinas River and

Wunpost® as shown b round water contours on Plate 94. Details of ground waher
) y £

|
movement are complex because of the lenticularity of gravels and clays. In o

:
tOPOgraphically high areas, shallow wells generally have higher water levelis 1
than deeper wells while the veverse is generally true in topographically low g

areas. That water is moving vpwarl wudsr the influence of artesian pressurss

In low arsas is also indicated by effluent flow or "rising water® in portions

‘°f San Juzn, Cholame, Estrella, and Husrhueroc Craseks. Irrigation wellas
2 2 &

Benerally yieid sbout 500 gallcrs per mimate, but a maximum of 3,300 gallens

& . v e . e
Per Minute has been reported. Specific capacity of wells averages acoufb 5

€lons per £ 130,

3

minute per fool of drawdcwn with a maximum known walus
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Upper Salinas Unit

Ground water basins which have been identified in the Upper Salinas
Unit include the Paso qules and Pozo Basins. These two basins comprise a
total surface area of about 584,000 acres. Approximately 25 per cent of the
Paso Robles Basih is located within Monterey County. Ground water basins of
the Upper Salinas Unit are replenished primarily from uncontrolled runoff
originating in the several major and minor streams tributary to the Salinas
River above Wunpost railroad siding, and to a lesser extent from direct
infiltration of precipitation.

Water extracted from ground water storage in the Upper Salinas Unit
neets over 9% per cent of the water reguirement of an estimated present net
irrigated area of 11,390 acres, as well as the entire water requirements of the
communities of Paso Robles; Atascadero, San Miguel, Santa Margarita, and other
smaller urbanized areas. In addition, minor quantities of ground water are
extracted from rock fissures, less permeable sedimentary formations, and
isolated pockets of alluvium located within the Unite.

Paso Robles Basin. The Pasc Robles Basin generally coincides with

the portion of the Pasc Robles formation located within the Upper Salinas
Unit as outlined on Plate 7A, except that the drainage divide at the U. S.
Geological Survey gaging station at Wunpost railroad siding is taken as the
north boundary. The Paso Robles Basin covers an area of about 581,000 acres
and contains some valley floor and terrace areas. Surface topography of the
basin consists of hills with relief ranging up to 500 feet. Principal streams
draining across the San Luis Obispo County portion of the basin are the
Nacimiento River, Estrella Creek, Paso Robles Creek, and the main stem of the

Salinas River which leaves the basin at Wunposte
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Estimated average specific yield of the sediments of the Paso Robles Basin ig The ge

about eight per cent, Total estimated storage capacity beiow present static is 11D
water levels is estimated t0 be several millions of acre-feet. entitle

The estimated practical extent of utilization of ground water storage data we
is based primarily upon economic considerations. Irrigators in the west side relatis
of the San Joaquin Valley are known to be pumping ground water from depths of ments 1
up to and exceeding L00 feet, and irrigators in the Upper Salinas Unit are wells 1

known to be pumping from depths in excess of 200 feet.

Scme preliminary analyses of the econumics of irrigated agriculture within
in the Upper Salinas River area indizate that production of alfalfa can yield equival
reasonable farm profits with water costs zs high as $30 per azre. If it is acre-fe
assumed that rumping costs, including interest and amortization on pump and maximur
well imvestment, &s well as power and maintenance charges, average four cents ‘ functio
per acre~fooy per foor of 1ift, and sssuming gross application of water of four storage
acre~-feet per acre, the resulting economic 1limit of pumping 1ift would be about of the

190 feet. This depth would be approximately 100 feet below present statice seasons
levels. For more remunerative types of asriculture. as well ag for municipal Because
water suppliies. this economic rimit of pumping 1ift would be commensurately safe ze
greater. The storage capacity in the Pasc Robles Basin in the 100-foot zone able e
below the rresent static levels of ground water in that basin may be as much as
3,000,000 acre~feet. The utility of this storage, however, is questionable at tial po
this time and cannoct be completely evaluated due to the lack of sufficient , Perco} -
basic hydrologic and geologic data. - Resuly,

fvzilable historic data on ground water leveis in the Paso Robles of Pagc

Basin indicate that, although static ground water levels therein have been aboy-, -
subject to monthly and seasonal fluctuations, as well as losalized cones of Teco-r
depression resulting from concentrated pumping drafts, there iz no evidence k futy .
0f 2 perennial lowering of the water levels over the nest 10 vagrs, ' avai .

bl
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The general long-term stability of ground water levels in the Paso Robles Basin
is illustrated by hydrographs of five selected wells presented on Plate 10,
entitled "Fluctuation of Water Levels at Selected Wells", The wells from which
data were selected for presentation on Plate 10 were chosen because of their
relatively longer records of measurements., Adequate records of well measure-
ments in the Paso Robles Basin were not available to properly choose Ykey®
wells in the sense as previcusly defined.

As there has been no historical indication of overdraft conditions
within the basin, the present safs yield of Paso Robles Basin is assumed to be
equivalent to the present consumptive use of applied water or about 25,000
acre-feet per season, Because of the extremely large storage capacity, the
maximum safe ground water yield of Paso Robles Basin may be expected to be a
function of economic pumping 1ifts and mean seasonal recharge and not of
storage capacity or configuration of the basin. It is probable that the yield
of the Paso Robles Basin could be increased very nearly to the limit of mean
seasonal recharge if not prohibited by economic or water quality considerations.
Because of the limited available hydrologic data, estimates of the maximum
; _ safe seasonal ground water yield of Paso Robles Basin are subject fo consider-
able error,

Studies by the Division of Water Resources indicate that a substan-
tial portion of the recharge to the Paso Robles Basin is derived from
Percolation of storm runoff in Szlinas River and Estrella and Huerhuero Creeks.

Results of these studies indicated that the maximum safe ground water yielid

. °f Paso Robles Basin could be on the order of 43,000 acre-feet per season or

about, 79 per cent greater than the presently derived yield. It is fully
Tecopnized that the foregoing figure may be substantially revised in the

future as more adequate hydrolegic data on which to base estimates are made
*railaple,
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Pozo Basin and Other Miscellaneous Ground Water Sources., The Pozo

Basin is located upstream from Salinas Dam, and comprises a narrow strip of
alluvium along the Salinas River and the valley floor of Pozo Creek with an
area of about 3,600 acres. The basin lies at an average elevation of about
1,500 feet, The alluvium ranges up to 30 feet in depth. It 1s replenished by
percolation of stream flow, precipitation, and return irrigation flows. It is
depleted by pumped extractions,; evapo-transpiration, and effluent flow. Total
ground water storage capacity in the Pozo Basin is estimated to be about 2,000
acre-feet.

Available evidence indicates that the safe ground water yield of
Pozo Basin is at least equal to the present consumptive use of appiled water
cr 300 acre-feet per season on overlying lands, and that further utilization
of ground water therein would probably increase the safe ground water yield
up to a limit imposed by available storage, as described in Appendix B. Accord-
ingly. the maximum safe ground water yield of Pozo Basin is estimated to be on
the order of about 1,000 acre-feet or approximately one-half the total available
storage capacity.

The safe yield of relatively nonwater-bearing formations tributary to
Paso Robles and Pozo Basins is limited by the ability of the rocks to receive
and transmit percolating water through their cracks and fissures. Because of
the variable nature of the occurrence of ground water in these formations and
the limited geolopic data available, the maximum safe yield of these formations
cannot be directly evaluated, and can only be inferred from analysis of well
measurements and historical production records. For the purposes of this
bulletin, the safe ground water yield of sediments and nonwater-~bearing forma-

tions tritutary to the Paso Robles and Pozo Bzsins has been taken as the
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It appears that further development of this source to any appreciable magnitude

is unlikely.

Coastal Unit

The Coastal Unit has been divided into the Cambria, San Luis Obispo,
and Arroyo Grande Subunits. These subunits include several stream systems,
each having a ground water basin underlying its lower reaches as shown on
Plate 9B, entitled "Lines of Equal Elevation of Ground Water, Fall, 195k,
Coastal and Santa Maria Units®. Principal sources of water supply in the
Coastal Unit include the 15 ground water basins shown on Plate 9B, import of
surface supplies from the Upper Salinas Unit, and uncontrolled runoff originat-
ing in streams draining the coastal slopes of the Santa Lucia Range.
Negligible quantities of ground water are zlso obtained from rock fissures and
isolated pockets of alluvium. Most of the ground water basins in the Coastal
Unit have relatively small storage capacities and zre filled nearly every
winter by percolation of stream flow and precipitation. Several of the ground
water basins in the southerly portion of the unit, however, have larger

Storsge capacities and are not completely replenished by stream flow in all

j © vears of certain dry periods.

The practical extent of utilization of ground water basins in the
Coastal Unit is limited by physical rather than economic considerations.
Usable capacity in all cases is limited by either the total storage capacity
o the minimum storage required to prevent seaz-water intrusion. Hydrologie
E &nd geologic data are scant for most of the ground water basins in this unit,

2nd as g result, quantitative hydrologic analyses of many of the basins was

Bt possible,
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The total safe yield of presently developed water supply sources in
the Coastai Unit is estimated to be zbout 19,200 acre-feet per season, includ=-
ing 13,600 acre-feet from ground water sources as set forth in Table 12, and
5,500 acre-feet from Salinas Reservoir. Most of the ground water basins in
the Coastal Unit are presently underdeveloped and it is estimated that the
vields of those basins could be increased through greater utilization and
consequent reduction of both effluent flow and excessive consumptive use of
water by phreatophyhtes. However, as described in Chapter IV, it is anticipated
%hat large surface storage developments will be constructed on several of the
Coastal Unit streams. These developments would provide water service to down-
stream lands and other lands in the vicinities of the developmenits, as well as
furnish large guantities of water for export %o concentrated arcas of demand
in the central and scuthern portions of the Unit. In several instances, ground
water basins would e inundated by propcsed reservoirs., In those cases the
maximum safe ground water yield was taken to be no greater than the ultimate
water requirements of overlying lands vhich would not be inundated,

Hydrologic characteristies of ground water basins in the Coastal
Unit are discussed in the following paragraphs under their respective subunit
headings.

Cambria Subunit. Ground water basins in the Cambria Subunit include

San Carpoforo (or San Carpojo); Arroyo de La Cruz, San Simeon, Santa Rosa,
Villa, Cayucos, Old, and Toro Basins, named for the principal sireams which
traverse tham. The eight basins range in size from San Carpoforo Basin, with
200 acres. to Santa Rosa Basin,comprising nearly 2,400 acres. Flevations of

the basins range from sea level to over 250 feet.

b8

percolat
tation a
primarit
flow to

from Gid
Records

except I
tacted h:
many yea:
indicat-

winter.

underiyi

Strearm o

Unit ar-
tion o

measure
water b

Stream -
dewater:
to rechs
safe gr(
net pump
in the ¢

wt er; an



http:underl.yi

Ground water storage in the Cambria Unit is replenished largely by

percolaticn of stream flow and to a lesser extent from percolation of precipi-

i
1

t tation and return irrigation flow. Ground water supplies are disposed of

4

¢ primarily by effluent discharge, by pumped extractions, and by subsurface out= i
: flow to the ocean. As previously stated, the town of Cayuces exports water ‘:‘%
from 0Old Basin by pumping from wells locasted near the mcuth of 0ld Creek. ? 14
Records of historical ground water levels in this Subunit are unavailable i
gxcept for those collected during the present investigation. Besidents con- 121

tacted have indicated that water levels have been essentially the same for
many years. This information along with available records of stream flow i

indicate that ground water basins have been fully replenished nearly every

winter. ;

Ground water occurs in alluvium of Hecert and upper Plelstocene age "

: _ : i
t underlying the lcuer caches ol tnC wbreas valleys., The clivvium consists of '
b stream cdapcsited sand, gravel, and cloy up 0 130 feethsin thiceaess,

Records of historical water gopply and utlilization of the Coastal

- Unit are generally insuffici=nt t0 2crmdl more than an approximate determina-

’tion of the maximum safe ground water yileld that could be developed. Available
: tasurements of depth te ground water ia wells indicate that all of the ground
Mter basins have been recharged compleiely each winter in recent years by
Stream percoiation,and that even if these hasine were essentially completely
idﬂ?atered during the preceding suvimer, natiral stream flow would be adequate
W Techarge them in the fellowing winter sceasons. This would indicate that
Ue ground water yield of these basins is greater than the presently imposed
Fat Pumping draft. The total presently developed safe yield of ground water
12 the Cambria Subunit is assumed %o be squal to the concumpiive use of applied

- .
ter, and is estimated to be on the order of 1,20C acre-feet per season.
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Under ultimate conditions of water ubtilization, it is felt that the maximum
safe ground water yield of these basins, which are all located adjacent to
the coast line, would be governed by the total usable storage capacity, or
storage capacity above sea level, as well a% by percolation rates in the
stream channels. In the ¢ases of San Carpoforo, Arroyo de la Cruz, San Simeon,
Santa Rosa, and 0ld Basins, the maximum safe ground water yield was limited
to the net water requirements of lamds which would not be inundated by
proposed reservoirs’discussed in Chapter IV. The maximum safe seasonal yield
of the eight ground water basins in the Cambria Subunit was, therefore,
estimated to be about 3,900 acre-feet. It is assumed that the yield of
unregulated surface diversions and pumping from small pockets of alluvium
will remain constant at about 200 acre-feet per season.

Separate estimates of the presently developed and maximum safe
seasonal ground water yield of each basin ¢omprising the Cambria Subunit,

are presented in Table 12,

San Luis Obispo Subunit. Ground water basins in the San Luis

Obispo Subunit include Morre, Chorro, Los Osos,; San Luis Obispo, and Pismo
Basins; named for the principal streams which traverse them. The four ground
water basins have an aggregate surface area of about 25,800 acres, ranging
from 1,270 acres for Morro Basin to the 9,680 acres comprising San Luis Obispo
Basin. The basins range in elevation from sea level to about 350 feet.

The San Luis Obispo and Pismo ground water basins may be conven=
iently divided into upper and lower areas for descriptive purposes; the
upper areas being located in ihe northwest-southeast trending San Luis Valley,
and the lower areas in two north-south trending canyons traversing the San

Luis Range.
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Storage in the ground water basins of the San Luis Obispo Subunit is
replenished by percolation from streams, precipitation, and return flow of

excess wabter applied for irrigation and other uses. Ground water is depleted

S,
—-—

) T

primarily by pumped extractions, by effluent discharge at times of high water g‘i
N B H

level, and by subsurface flow to the ozean. A small residential area just Eé>§
gast of Avila along the coast is supplied from wells located in San Luis ’ %ig
Obispo Basine This supply constitutes an export from San Luis Obispo Basin. :?;3

Ground water occurs in ailuvium of Recent and upper Pleistocene age,

. BNt

older sand dunes of upper Pleistocene age, and in the Paso Robles formation of
lower Pleistocene and upper Pliocene ages Ground water in the basins of the
subunit is essentially unconfined, although clay lenses near the ocean may
gause local pressure conditions. Ground water generally moves in the direction
of surface slcpe; except in Los Osos Basin where it moves in a northerly
direction in the older sand dunes ¢ hown hy ground water level contours on
Plate 9B.

Yields of irrigaticn wells in tha alluvial fill generally average
about 200 gallons per minute with a maximum known yield of over 700 gallons
per minute. Specific capacity of wells averagss about 15 gallons per minute
per foot of drawdown with a maximum known value of 50. Specific yield of the
alluvium is estimated to average about 17 per cerb.

Records of measurement of ground water levels are virtually non-
exdstent except for those colliected cwring this investigation. Available
&vidence indicates that water levels fluctuate monthly and seasonally, but
there is no indication of perennial lowering. This would indicate that these
8round water basins have been replenished historically nearly every winter.

A record of available measurements is shown on the hydrograph of well

%S/11E-19P1 on Plate 10, "Fluctuation of Water Levels at Selected Wells".
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The presently developed safe yield of the ground water basins com=
prising the San Luis Obispo Subunit is assumed to be equal to the consumptive
use of applied water in those basins or about 5,700 acre-feet per season, of
which approximately 1,100 acre-feet are obtained from minor unregulated surface
diversions and miscellaneous small ground water bodiss.

The maximum safe seasonal yield of ground water in the San Luis
Obispo Subunit is not limited by the available storage capacity in all cases.
The maximum safe seasonal yields of Morro and Ghorro Basins are limited by the
usable storage capacity above sea level or about 25 per cent of the total
basin capacity as well as by percolation rates in the stream channels.

In the case of Los Osos Basin; which has a relatively large ratio of basin
storage capacity to average seasonal runoff, the maximum safe seasonal yield
will be governed by the amcunt of percolation from stream flow and precipitation,
and present safe yield is assumed to be equal to consumptive use of applied
water on overlying lands. Present safe yields of San Luis Obispo and Pismo
Basins are assumed egual to the consumptive use of applied water in these
basins. In the future, the safe yields could be increased by an amount no
greaster than the present effluent flow from these basins. The total maximum
safe ground water yield of the San Luis Obispo Subunit is therefore estimated
to be about 8,900 acre-feet. It is assumed that miscellaneous unregulated
surface diversions and uses of ground water from miscellaneous small ground
water bodies will remain constant at about 1,100 agre~feet per seasone.

Separate estimates of the presently developed and maximum safe
seasonal. ground water yield of each basin comprising the San Luis Obispo

Subunit are presented in Table 12.
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As stated previously, the City of San Luis Obispo presently derives
a major portion of its water supply from Salinas Reservoir., Approximately
2,600 acre-feet were imported from this source in 195l, Because of diversion
rights currently being exercised by the U. S. Army and City of San Luis Obispo,
the entire net safe seasonal yield of Salinas Reservoir, estimated at 5,600
acre-feet, is treated herein as a portion of presently developed safe yield of
the San Luis Obispo Subunit. A discussion of the operation of Salinas Dam and

Reservoir, together with pertinent data on existing water rights is presented

in Chapter II1I,

Arroyo Grande Subunit. Ground water basins in the Arroyo Grande

Subunit include the Arroyo Grande Basin and Nipomo Mesa. The two basins have

a total surface area of about 28,500 acres,‘éf which ;2%5QQMQEES§ comprise
Arroyo Grande Basin and 1@2999_§cres comprise the Nipomo Mesa. The basins
range in elevation from sea level to about L60 feet.

Ground water storage in Arroyo Grande Basin is replenished by
percolation from streams, precipitation, return flow of applied irrigation
water; and some subsurface inflow from Nipomo Mesa. Storage in Nipomo Mesa

\ is replenished primarily from percolation of precipitation. Ground water
Supplies are depleted in both the Arroyo Grande Basin and Nipomo Mesa by
Pumping, subsurface outflow, and evapo-transpiration. Ground water has been
txported from the Oceano area of Arroyo Grande Basin by the Pismo Beach Water
Department, continuously since 1929, estimated seasonal gquantities of which
re listed in Table 10,

Flow of surface water in Arroyo Grande Creek is closely relszsted to
Fubsurface flow in the alluvium. A substantial amount of surface water

or{ : .
Kinatlng in Arroyo Grande Creek and Lopez COreek; an upstream tributary.
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percolates into alluvium in the upper portion of the Arroyo Grande Basir,
Effluent flow of Arroyo Grande Creek starts about three miles below the Corie
fluence of Lopez and Arroyo Grande Creeks. The amount of effluent flow
continues to increase downstream, reaching a maximum at the U, S. Geological
Survey gaging station at the town of Arroyo Grande. Below Arroyo Grande,
surface stream flow percolates to underlying ground water storage in the resach
of stream down to the edge of the clay cap which is located a short distance
below the bridge at Highway 1. Once surface water reaches the c¢lay cap below
Highway 1, very little percolaticn occurs and nearly all the water wastes to
the ocean.

Ground water oscurs 1la allvvium of Recent and Upper Pleistocens
age, in Older sand dunes of Upper Pleistocene age, and Paso Robles formation
of lower Pleistocene and upper Pliocene age, and in the Careaga sand of
Pliocene zge. Alluviun cc¢urs only in Arroyo Grande Basin in this subunit and
consists mostly of stream deposited cand, gravel, and clay up to about 200 feet
thick, Some alluvium near the coas%. however, has been deposited in a tidal
lagoon or under similar shallow water cornditions and consists of relatively
impervious silt and clay, This silt and eclay forms a confining clay cap in
the coastal portion of the Arroyo Grande Basin.,

A few wells obtain water from the Older sand dunes in the area
between Oceano and Arroyo Grande, but most of the wells ir this area obtain
water from the underlying Paso Robles formation, Wells in the Nipome Mesz
obtain water from (Older sand dunes as weil as from the underiying Paso Robles
formation, In general, yields of wells from the Older sand dunes are limited
because of sanding of wells resulting from heavy drafts., and for this reason
most wells which penetrate to the Paso Robles formation yileld more water than

iells in the Older sand dunes,
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Irrigation wells in Arroyo Grands Basin yieid up to 1,200 gallons
per minate, but probably average about 360 gallonms per mimate. Specific
capasity of wslls averages about LO gallons per minute per foot of drawdown

 with a maximum known value of 500, Based on an estimated average specific
yield of 15 per cent, it is estimated a maximum of 40,000 acre-feet of ground
water storage could be utilized without the occurrence of sea-water intrusion,
Irrigation wells in the Nipomo Mesa yield up to 1,500 galions per minute, but
probably average closer to 100 gallons per minute. Specific capacity of

existing wells averages about five gallons per minute per foot of drawdown

glthough a maximum value of 29 gailons per minute per foot of drawdown was

noted, The average specific yleld of water-bearing sediments was estimated %o
be about 18 per cent. No estimate was made of the usable ground water storage
capacity of Nipomo Mesa because of insufficient geolcgic data.

Ground water movement is indicated by contours on Plate 9B, In
general, ground water moves down Arroyo Grande Creek folliowing the siope of
the ground surface, It will be noted that a large cone of depression exists
2 in the area north of Oceano, and available records indicate that this cone of
: depression has been present for most of the time since 1945. Well measure-
§ mans oceanward of this large depression, however, indicate that water levels
'; are above sea level. and it is probable that sea-water intrusion has not
'?;°0Curred, It is probable that the pumping depression is caused by the
fé"latively lower permeability of the Faso Robles formation which underlies
the sang dunes and requires a steeper hydraulic gradient to transmit ihe
Water to wells in the area from the alluvium, It appears that, in the area
Y the west of oceanward side of the depression, the impervious clay stratum
hs“fficiantly discontinuous to allow deep percolation of surface water from

e
- * °ld sand dunes into the Paso Robles formation, thus helping maintain
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a seaward hydravlic gradient. Water level contours on Plate 9B zlsc appear
to indicate that ground water is moving from the Nipomo Mesa intoc Arroyo Grande
Basin south of Oceano,

Histordical measurements of water levels are more numerous for Arroyo
Grande Basin than for any other part of San Luis Obispo County., Long-term
hydrographs of six wells, based on available records, are shown on Plate 10,
"Fluctuation of Water Levels at Key Wells®. These hydrographs and miscellaneous
other wells measurements indicate a general decline in water levels during the
period from 1933 to 195, However, water level measurements during the winter
pericds made during the current investipgation and miseellaneous other measure-
ments indicate that Arrcyc Grande Basin is essentially filled during most wet
seasons., 1t is, therefore, concluded that, although more extensive utilization
of ground water in the basin has resulted in wider fluctuation of ground water
levels, the present ground water draft does not exceed the long term recharge
of the basin. Avazilable water level measurements in Nipomo Mesa indicate
relatively little perennial change in water levels over the past ten years.

Represgenting the sum of consumptive use of applied water in the free
ground water portion. total applied water in the confined ground water portion,
and present exports, the present safe seasonal yield of Arroyo Grande Basin
is estimated to be about 6,500 acra-feet. With maximum dewatering of ground
water storage limited to 40,000 acre-feet in order to prevent sea-water intru-
sion and dewatering of aguifers in the upper portion of the basin, it was
determined that a net draft of an addizional 3,000 acre-feet of water could
be imposed on Arreovo Grande Basin and still not violate any of the three safe
yield criteria previously discussed. Conservation of this additional water
would be effected through reduction of surface waste to the ocean and

elimination of excessive consumptive use of water by phreatophytes. Surface
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waste to the ocean would be reduced through greater utilization of the ground
water reservoir by allowing more basin capacity to be made available to receive
percoliating waters,

The safe seasonal ground water yield of the Nipomo Mesa under
present conditions of development and utilization 1s estimated to be 200
acre~-feet per season. This basin is recharged solely through percolation of
direct precipitation. Through controiled pumping, it is estimated that the
safe vield could be increased to a maximum of about 2,500 acre=-feet per
season., This increase in yield would be effected largely through lowering of
the water table and consequent reduction in consumptive use of water by the

extensive groves of eucalyptus trees as well as by reducing subsurface outfliow.

Santa HMaria Unit

The major source of water supply for the Santa Maria Unit is the

Santa Maria Ground Water Basin, Small pockets of alluvium along Nipomo Creck
also yield negligible amounts of ground water for use in the Nipomo area.
Principal sources of recharge to Santa Maria Basin include percolation from
the Cuyama and Sisquoc Rivers and deep penetration of rainfall on lands over-
lying the basin. As has been previously stated;, no ground water studies were
tonducted in the Santa Maria Unit by the Division of Water Resources because
°f the detailed investigation currently being conducted in that area by the
U, s, Geological Survey in cooperation with the County of Santa Barbara.
Results of field and office studies conducted by the Geological Survey during
Ye reriod from 1941 to 1945 are summarized in Water Supply Paper 10CC.
Tae°1°EY and Ground Water Resources of the 3anta Maria Valley Area, California™,
twas estimated in Water Supply Paper 1000 that the safe seasonzl yield of

¥atay .
ter bearlng deposits in the Santa Maria Valley area is in the crder of
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52,000 acre-feet. It was further estimated that with maximum utilization of Cuyama
the ground water supply in Cuyama Valley, a reduction in subsurface cutflow
River,
from that valley in the amount of about 2,000 acre-feet would be effected. As
cutflow from Cuyama Valley constitutes a source of water supply for Santa Maria
Survey
Basin, the future safe seasonal yield of that basin would thereupon be reduced
Santa
to about 50,000 acre-feet. The U, S. Geological Survey further estimated net
during
pumpage from Santa Maria Basin to have been zbout 106,000 acre-feet in 1950,
fGroun:
with an average of about 64,000 acre-feet per season during the period, 1929
estima
through 1950.
to be ¢
With completion of Vaquero Dam and Reservoir on the Cuyama River,
that a;
an additional water supply wiil be made available for use in Santa Maria Valley.
salvage
Under the proposed plan of cperation, the portion of the reservoir storage
is only
capacity allocated to water conservation will be used for temporary detention
points
of flood flows for later release to the Cuyaema and Santa Maria Rivers at rates
being ¢
within the percolation czapacity of the chamnel,
the ras-
Recent studies by the Division of Water Resources in connection with
in orq.
the preparation of State Wabter Resources Board Bulletins Nos. 2 and 3 show
poorer
that the present net seasonal draft on Santa Maria Basin is about 91,000 acre-
feet and that the safe seasonal yield is about 54000 acre-feet, indicating an {
n thisg
overdraft of about 37,000 acre-feet, Operation of Santa Maria Basin in con- ¢
ore no
junction with surface storage in Vaguero Reservoir when completed will provide "
udies
a new yield of about 18,500 acre-feet per season, thus reducing the present s
ould
average anmual overdraft by about 50 per cent,
"ater "Y:
Cuyama Unit | ¢
- Hriac
The major source of water supply for the Cuyama Urdt is ground
water in the water-bearing sediments of Cuyama Valley herein designated as doup
ce
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Cuyama Basin, The principal source of recharge to Cuyama Basin is the Cuyama
River,

Cuyama Valley has also been investigated by the U, S. Geological
Survey in connection with its continuing cooperative studies throughout
Santa Barbara County. Results of field and office studies in Cuyama Valley
during the period 1941 to 19L5 are reported in Water Supply Paper 1110-B,

mground Water in the Cuyama Valley, California®™, The U, 3. Geological Survey

estimates the safe seasonal or perennial yield of ground water in Cuyama Valley

to be on the order of 9,000 to 13,000 acre-feet, which cuantities represent

that agency's estimate of the ™maximum amount of water that can be practicably

salvaged from natural discharge®™. The quality of ground water in Cuyama Valley

ig only fair. becoming even less desirable at depth. The Geological Survey
points out in 1its report the possibility of water quality considerations

1 being the limiting factor in safe yield determination. It is suggested that
| the rate of net ground water extraction may even be less than 9,000 acre-feet
in order to avoid overpumping of the basin which could cause a mixing of the
Poorer with the better quality water.

As in the case of the Santa Maria Unit, the Cuyama Unit, as defined
in this bulletin, does not encompass an entire ground water basin, and there-
fore no determination of safe yield has been made for this unit. Continuing
3 Studies by the U, S, Geological Survey in both Santa Maria and Cuyama Valleys
thould provide an adequate basis for more refined estimates of safe ground

¥ater yield for those areas.

Qarrizo Plain unit

Ground water in the Carrizo Plain Basin constitutes the only

*eurce of water supply to overlying lands at the present time. The Carrizo
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Plain Basin, comprising some 172,000 surface acres, is located in the largest
area of internal drainage in the coast ranges. Soda Lake is located at its
center,

Carrizo Plain Basin is replenished to some extent around its edges
by percolation of precipitation and stream flow resulting from infrequent
cloudbursts. Oround water storage in the basin is depleted by evaporation and
punped withdrawals. Small springg in the creeks draining into San Juan Creek
on the northwest sgide of the Carrizo Plain suggest that a small amount of
leakage occurs from the Carrizo Plain into the Upper Salinas Unit.

Ground water occurs in aliuvium of Recent and Upper Pleistocene age
and in the Paso Robies formaticn of Plio~Pleistocene age consisting of none-
marine sand, gravel, and clay up to 1.000 feet in thickness., Only the north-
west portion of the ground water basin is presently utilized for irrigation.
Here the quality of water in the alluvium is inferior to water in the Paso
Robles feormation, suggesting that the deeper, fresher water is not replenished
by vertical percolation in the area »f use. It appears that there is only a
Timited source of replenishment of the deeper water, and that increased use
would probably exceed natural recharge. In other parts of the Carrizo Plain,
the water-bearing materials appear to be relatively impervious except near
the edges of the basin on apexes of alluvial cones and contain water of poor
quality.

Yields of the eight irrigation wells in the Carrizo Plain average
about 500 gailons per minute with & maximum known yield at one well of
1,100 gallons per minute, Estimated average specific capacity of irrigation
wells 1s five gallons per minute per foot of drawdewn with a maximun known
value of 15, No estimate was made of the total usable storage capacity of

Carrizo Plain Basin because of insufficient geologic data.
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Because of the limited recharge, the safe seasonal yield of Carrizo
Plain Basin is believed to be small, Precipitation over the basin averages

only about eight inches. Although no runoff from storms was observed during

P
e

vt s
[ i

the progress of the field investigation, it is known that percolationlfrom

e

runoff{ occurs during infregquent cloudbursts which occur in this area., Availi- "

PrO
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able measurements of depth to ground water indicated no downward trend in water

levels during the investigational seasons. Historical water level measurements

rer

prior to the period of this investigation are nonexistent. The safe yield cf

e

presently developed ground water supplies of the Carrizo Plain Basin has,

therefore, been assumed to be egual to the present consumptive use of zpplied

water or about 600 acre-feet, :
Sufficient hydrologic and geologic data are not availabie on which to

bagse an accurate estimate of the maximum potential safe yield cf the Carrizo

Plain Basin, Available geologic evidence indicates the total ground water

storage capacity of Carrizo Plain Basin could be on the order of several tens of

thousands of acre-feet, The practicability of its full utilization is question-

able at this time. With further utilization of ground water in the Carrizo

Plain Basin and resultant lowering of grcund water levels, a mixing of water

and conscquent degradation of the better quality water is possible, Also, the

threat, of an unfavorable salt balance, which is likely to be build up through

Constant re-use of irrigation return flow if lands overlying the basin were

&xtensively irrigated, would tend to limit the yield which could be obtained.

rol'Practical purposes, therefore, the maximum safe yield of Carrizo Plzin has

. been assumed equal to the presently developed yield of 600 acre-feet per

Rrason,

Because of geologic conditions apparent at this time, it is believed
Bat €Xtensive irrigation of lands in the Carrizo Plain will cause the

(3 .
Tation of a body of water at Soda Lake, replenished primarily from return

“8la




irrigation flows. With full development of the irrigable acreage discussed

in Chapter III, the lake would increase in size until a stabilized condition
would be reached, at which time the net evaporation from the lake surface
would just equal the total return flow from applied irrigation water. Under
the foregoing described conditions of development, the lake surface would com-

prise an estimated 7,800 acres.

San Joaguin Unit

As a result of this investigation, it was determined that water-
bearing sediments, including Recent alluvium and a portion of the Paso Robles
formation, cover a portion of the Szn Joaguin Unit, There is virtually no
ground water utilization in these areas at the present time, and since there
are no records of depth to ground water at the few stock and domestic wells
within the Unit, no estimate of safe seasonal ground water yield has bsen made.
Precipitation over the unit averages less than nine inches and the safe ground

water yield is probably insignificant.
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Qualiity of Water

Surface and ground water supplies in San Luis Obispe County are
generally of fair to good mineral quality and suitable from that standpoint

for irrigation and other beneficial uses. However, there are certain areas

in the Upper Salinas, Santa Maria, Cuyama, and Carrizo Plain Units where
surface waters at low flow stages and some ground waters are considered to be
less desirable because of abnormal concentrations of certain minerals.

Terrns used in the ensuing discussion of quality of water are defined

as fellows:

Mineral Analyses--The quantitative determination of inorganic —ilj

impurities or dissolved mineral constituents in water.

Quality of Watere~Those characteristics of water affecting its

sultability for beneficial uses.
Contamination--Impairment of the quality of water by sewage or

industrial waste to a degree which creates a hazard to public health through

Poiscning or spread of diseaseo

Polluticn==Impairment of the quality of water by sewage or industrial

ii vaste to ¢ degree vhich does not create a hazard to public health, but which

adversely and unreasonably affects such water for beneficial use.

Degradaticon=-Impairment of the quality of water due to causes other

than disposal of sewage and industrial waste,

Hardrnesg~=A characteristic of water which causes increased consump-

Hon of soap, deposition of scale on boilers, injurious effects in some

hwustrial precesses, and sometimes objectionable taste, and which is due in

1 .
¥rge part to the presence of salts of calcium and magnesiume
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Complete mineral analyses herein reported include determination of
caleium, magnesium, scodium, potassium, bicarbonate, carbonate, chloride,
sulfate; nitrate, fluoride, boron, total dissolved solids, electrical con-
ductance (BC x 106 at 25°C.) and hydrogen ion concentration, pH. From the
analyses, hardness, per cent sodium, and effective salinity are computed.

Concentrations of principal constituents determined in a complete
mineral analysis are reported in "parts per million® and "equivalents per
million® except for boron, fiuoride, and total dissolved solids which are

given only in '"parts per million®,

Standards of Water Quality

Surface and underground waters of San Luls Obispo County are used
for irrigation, domestic, municipal, zand industrial purpcses. Surface waters
are also used as stream and lake fisheries as well as for other recreational
purposes. Sultability of waters for each of these uses depends in part upon
the concentration and character of the dissolved mineral constituents in the
waters.

Irrigation Use., {riteria commonly used to judge the suitability of

water for irrigation use are: Chlcride concentration, conductance
(EC x 106 at 250 C.), boron concentration, and per cent sodium.

(1) Chlorides are preseni in nearly all waters. They are not
considered essential to plant growth, and may be especially harmful in high
concentrations as they cause subnermal growing rates and burning of plant
leaves.

(2) Conducance (EC x 100 at 259 C.) carries the unit micro mho/cm
and is an indicator of total dissclved sclids, For most waters, the total

dissolved solids centent in parts per million can be approximated by multiply-

ing the conductance by 0.7. The presence of exceszive amounts of dissolved
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{3} Borcn in small amourts {l=ss than J.. ppn) is required for
growth by most plants. Conversely plants usuvally will nod tolerate more thea

).iGs,.

0.5 to 2.C ppm boron depending on the =°0p conczrned. Citias tress, varticte
larly lemons, are sensitive to boron in conzentrations exceeding C.5 ppm.

(L) Per cent sodium as shown in water anaiyses is the proporticn
of the sodium cation %o the sum of all the cations, and is zompeted by divid-
ing sodium content measured in eguivalen*s per mililion by the sum cf the
calcium, magnesium, and sodium zonternts slz2 measured in eguivalents per

million, aii multiplied by 1CC. Water sontairing & &kigh per cent of sodium

has an advers=s effec* on the physical s*ructure of soil by dispersing the soil

colloids and making the soill "tigh*¥, tihous retarding movenent of water throagh

the soil. This in fturn retasds the
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the soil difficalt %o work.

The follewing excorxpts from a paper by Dr. L. D. Doneen ol the
Division of Irrigation of the University of Califcrnia at Davis, have been

Used in interpreting water analyses from the standpeint of their suitebility

for irriga% iane

"Because of diverse climatological conditions, crops. and
soils in California, it has not besn possible to establish rigid
limits for all conditions invclved. Iastead, irrigztion waters
are divided into threes broad zlasses based upon work done at the
University of California, and at ths Rubidoux, and Regional
Salinity Lzboratories of the Urited States Department of
Agriculture.

"Class 1. FExcesllent to Good--Regarded as safe and suitzble
for most plants under any cordition of soil and climete,

“Cilass 2. Goed %o Injuriouvs--Regarded as possibly harmful
for certain crops under certain conditions of soill or climate;
Particulariy in the higher ranges of this class.

MClass 3. Injurious to Unsatisfactory--Regarded zs probatly

harmeyy ¢ t0 most crops and uwrsatisfacshary for all but the most
tolerant,
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%*TPentative standards for irrigation waters have taken into
accourt four factoirs or constituents, as listed below:

Class 3
Class 1 Class 2 injurious to

Factor excellent Lo goocd geod to injurious unsatisfactory
Conductance Less than 1,000 15,000-3,000 More than 3,000
(EC x 100 at

259 C)
Chloride, espm Less than 5§ 510 More than 10
Per cent sodium Less than 60 €075 Mocre than 75
Beron, ppm Less than 0.5 0.5-2,0 More than 2.0

(Enc of quotation)

The values shown in the © 0ing tabulation are used cnly as a

guide, sinces permissible lirits veyy widely with different crops, soils, and
climatic conditions.

Actual practice indlcates thzt waters rated as Ciass 2 and 3 by the
foregoing standards particularly in regard 4o conductance, are successfully
used for irrigation in several aress in California. Accordingly, a new
procedure £or calculating salinity of irrigation water Logether with revised
standards therefor has been suggested by Dr. Doreen as follows:

#This proposed standard fer *total salts of an irrigation water

et
is based on the premise that the salts will accumulate in the soil
due to evaporation from the s21il surface and water used by the
plants in transpiration. Planits wsually renove only a small per-
cantage of the total salts cemyrring in the irrigation water. As
the soil solution becomes concentrrated certain salts will precipi-
tate. Because of the low solubility, the first to precipitate will
be zalcium carbonate, followed by magnesium carbonate and finally
by calcium sulfate. These salts will neot producs a saline soile.
Other salts normally cccurring in irrigation water in any signifi-
cant concentration are extremely scluble and accumulate in the soil
soluticn as salines., These salines are listed as ‘'effective
salinity'. Therefore, calcium znd magnesium carbonates and calcium
sulfate should not be considered in establishing stardards for total
salinity as is now the practice in the use of electrical conductance,
total parts per million or milliequivalents per liter concentration'.
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Using this method, Dr. Doneen has tentatively suggested the follow-
ing c¢riteria of effective salinity for classification of irrigation waters

under three soil conditionse

Class 1 Clags 2 Class 3
excellent good to injurious to
Seil conditions to goed injuricus unsatisfactory

Effective salinity, in epm

Little ¢r no leaching of the Less than 3 BB More than 3
scll may be expected,

Some leaching, but restricted. Less than 5 5-10 More than 10
Deep percclation or drainage

slows

Open scils, Dsep percolaticn Less than 7 7-15 More than 15

of water easily accomplished.

Review c¢f varicus soil surveys in San Luis Obispc County made by the

United States Department of Agriculture indicates that most of the irrigable
and presently irrigated lands fali within the open scils classification and,
for this reascn, criteria for soils of this condition will apply throughout
this discussicn unless otherwise stated.

Doemestic and Municipal Use. The “United States Public Health

Service Drinking Water Standards, 1945% are probably the most widely used
criteria for dstermining the suitability of water for domestic and municipal
use. These standards are divided into two secticons; one set of limits is
Randatory and the cther set is reccmmended. These standards are shown in

the folicwing tabulaticns
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Limiting Corcentraiions of Mineral
Constituents in Drirking Water,
U.5.P.4.8, Drinking Water Standards, 1946

s Should not exceed
Constituent 2 Ppm
Man@igggz
Fluoride (F) 1.5
Lead (Pb) 0.%
Arsenic (As) 0.05
Sejerdum (Se) 0.05
Hexavalent chromivm (C») 05
Recemmrended
Copper (Cu) 3.0
Iron (Fe) and Manganese (Mn) togetter Co3
Magiesium (Mg) 125
zinz (Zn) i5
Crioride (Cl) 250
Sulfate (so&} 287
Pheaolic compounds {Phenci G H.UH) 0,201
Teial dissolved solide v
desirabla 530
permitied 2,000

- - s - - R

In censideretion of the appawvent direct relationship between the
occurrence of infant mazthemogliobinemia {lue babies) and the presence of
nitrates in drinking water 1t has heen Jorther recommended that limits be
prescribed for nitrate concentrations. The California Depariment of Publie
Health has recommended a tentzitive meximum of 10 ppa nitrate nitrogen
(L ppm nitrates) for domestic watent.

Total hardness iz zn important factor in determining the suitability

f a water for domestic and nunicipzl utse. Compounds of calcium and magnesium
are the principal causes of hardness alincugh other substances such as iron,
manganese, aluminum, barium, silices, stronvium,; and free hydrogen contribute
to total hardnes§f The affect of hardness in water is primarily economic,

in that its presence causes incroased use of s0ap, which it coazgulates to
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form an insoluble precipitate. Hard water also will cause formation of scale
in water and boiler pipes thus reducing the efficiency of boiler and plumbing
systems., With proper treatment, hardness can readily be reduced to acceptable
limits. Waters containing 100 ppm or less of hardness (as CaCO3) are
considered soft, those containing 101 te 200 ppm, moderately hard, and those
containing in excess of 201 ppm as very hard. In this repcrt, hardness is
expressed as parts per million of calcium carbonate.

Industrial Use, The foregoing quality standards for domestic and

municipal water supplies are considered applicable tc most present and
anticipated future industrial water uses in San Luis Obispe County. Industrial
users usually accept water supplies which are suitable for domestic purposes
and provide seftening, demineralizing, or other treatment as required.

Data used tc determine the quaiity of water in San Luis Obispo Ccunty
inciuded 114 complete and 14 partial analyses of surface water, and 160 com=
plete and 36 partial analyses of ground water. A detailied discussion cof water
gquality in various porticns of the County, together with results of all avail-
able analyses are presented in Appendix F, and are briefly summarized in the
following sections under the general headings; "Quality of Surface Water® and

"Quality of Ground Water".
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Quality of Surface Water

It is t
The mineral quality of surface runcff in streams of San Luis Obispo shown 1
CoE§§X_ygg;g§_§£33tly, both areally and with raEgdgﬁ,gxxaaagilow, The normal
relationship of low mineral ccncentration at high rates of flow and higher surface
mineral concentration at low rates of flow is indicated by many of the surface tion o
water analyses hereinafier presented. Apper.
As stated previously, surface water supplies in most parts of San referer.

Luis Obispeo Counbty are generally o ineral quality and are suitable for

o all beneficial purposes, Available analyses indicate that most surface waters
Wi e e B B

A - / - i o . s
=2 meet Class 1 or 2 standards for irrigaticn purposes. Except at low flow stages

in some instances, surface waters in San Luis Obispo County also mgg&ﬂggiggd

States Public Health-Serviee-—Drinking Water Standards. Based almost exclusive-

-

7
ly on analyses of low flow samples, waters oﬁ\Cholame Creek and Cuyama River

~. ~— -
appear/tombawcfuthe'pceras&%qpal%i?ﬁ bteing rather high in total dissolved

S
oropf%cntent of Cholame Creek water is also higher than the max-

o

solids. The %

imum allowable for certain boron-sensitive crops. Medium and Jow flow samples

from streams draining hoth the east and west slopss of the Santa Lucia Range

exhibit high$wyet“tolﬁﬁablg#m@gg{gg§“gfwﬁffggg§s°\*It will be noted that much
of the data on quality of surface waters presented and discussed herein and
s NN .

1n‘App§2§£§_E/are based upon analyses of water samples taken from streams at
times of relatively low fiow, as the <ppertunity of obtaining samples at high
flow stages from all strezms did not generally occur during the investigational
seasons. The water supplies developed by construction of surface storage
projects describzsd in Chapter IV will, to a large extent, be derived from
stored flcod flows which, by the nature of their occurrence, tend to be of

better quality than some of the low flows sampled during this investigation.

«90m=
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It is therefore expected that water supplies derived from storage projects
shown in Chapter IV will be generally of good to excellent quality.
Results of analyses showing mineral guality of selected samples of
e B
surface waters in San Luis Obispo County are presented in Table 13. A compila-
tion of the results of all known analyses of surface waters is presented in
Appendix F. Locations of surface water sampling stations identified by map

e

reference numbers listed in Table 13 and Appendix F are shown on Plate 5.
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TABLE 13

MINERAL ANALYSES OF SURFACE WATERS AT SELECTED STATIONS
IN S&N LUIS OBISPO COUNTY®

1
: : : + 1114 : : b :Totals
! : Station? 3 s Dis- : Mineral constituents in parts per m on : H :Total :hard-:
o : Map :  Date :¢harge :ECx106: equivalents per million : F : B : dis- :ness : Pepr
' Stream . roperence : Time :second=: at ; pH s : : : : : : : : : ppm : ppm :S50lved: 85 icent
' nunmber : : feet :250C : o Ca® 3 Mgt i HMa : K H 003 H HC()3 ; 80y : C1 N03 H : ;solids:CaCOB: Na
: H ! 2 : 4 : H 3 : H : H : : t ppm _: ppm :
UPPER SALINAS UNIT
Naoimiento At SLO=- 6~23-54d 2.5 380 8.4 Ly 16 16 1 2 17 4 12 11 0.0 0,10 215 168 17
River Monteray Co. 1200 2.03 1.33 .68 0,03 U608 7.84 0,70 0.3 0.18
Line M=)
Salinas At Bureka 10=23-53 0,10 617 B.0 50 31 29 2 o 250 76 32 2 0.3 0,05 388 280 18
River Bridge near 1015 3.0 2,60 1,25 0,05 0 L.10 1,59 0.9 0.03
Ataseadero
3-28
Salinas 4% San 2-14-54 353 435 7.6 50 11 16 3 0 168 Ly 27 5 0,2 0.4 300 172 16
River lidguel Bridge s 2.5 C.95 0.69 0.08 0 2,75 1,02 0.75 0.08
SLO-28
2
~ COASTAL UNIT
i
Cambria Subunit
Avroyo De Near San 3-16=54  Stoem 139 7.6 18 10 3 1 0 110 1k 2 5 0.1 0.08 138 85
La Cruz Simeon 5L0-6 1340 runoff 0.90 0G.80 0.,1% 0,00 0 1.8 0,29 0,05 0,09
San Simeon At Bridge x 2-10-54d 1 610 8.1 1 39 1 1 ' 31l 4y 23 1 0.1 0,15 370 296 12
Creek wi. upstream 1l55 2,70 3.2 0,82 0,03 0 5:-16  0.83 0.65 0.02
from Hwy. #1
SLO-34
01d At State 32254 20 648 8.3 67 0 1 01 B0 2 L 0.2 0.0 360 302 17
Cresk Bwy. #1 Bridge 1215 5:35 2,69 1.28 0.0 0.08 g—éﬁ .66 D0.66 T0.06
5L0=38

——
* MINERAL AKALYSES OF SURFACE WATERS AT SELECTED STATIONS )
IN SAN LUIS OBISPO COUNTY® i
{pontinued) |
: |
- b b ‘ H . H . . . P
Station . : Dig- B i : Mineral sonstituents in parts per million : ‘ g e cTem Y.




IN SAN LUTS OBISPO COUNTY®
{continued)

: ! arts per million : : ; :Total:
Station® : : Dis~ @ : Mineral sonstituents in paris p : : :Total :hard-:
st “¥ap :  Date :charge :ECx106: equivalents per million : F : B : dis- :ness : Per
ream reference ¢  Time  :second-: at : pH : : : : : : : : : : ppm : ppm :solved: as :cent
number : : feet 250 C : ¢ Ca® ¢ Mg® . Ma : K ¢ 003 . HCO3: SCy ¢ C1 3 NOg s : :solids:CaClg: Na
. . . . . . . . R R . : . . : ppm @ ppm :
San Luis Obispo Subunit
Morro At Cerro 3-30=54 100 276 8.1 27 14 11 ! 0 1M 28 7 5 0.2 0.05 192 125 16
Creek 4l%o Dam Site 1400 1,35 1.15 0.49 0,02 0 2 0.59 0.2 —-—
3L0-bo '
Pismo At lower SPRR  2-13-54d 30 787 7.2 80 % 86 9 0 271 62 113 3 0.4 0.17 886 275 4O
Creek bridge near 1430 2,5 3.0 374 0.23 0 Bohg 1,30 3.2 0,085
Fismo Beach
SLO-56
Arroyo Grande Subunit
Arvoyo At Senta 2-13-54 5.3 694 7.6 108 25 50 4.5 o 305 16& 35 y ok 0,05 607 375 22
g Grande Manuela School 1525 Gott 2.1 2,17 0,11 0 5.0 30 1.0 ° 557
\\g Creek 5L0=59
i
SANTA MARIA UNIT
Cuyama, Near Santa 3-30-53¢ 15 2,750 7.8 239 152 238 6 0 244 1,295 140 1.2 -ew 0.2 2,327 1,224 30
River Maria 3-U42 1930 11.93 12.55 10.35 0.1 0 4.03 26,95 3.96 0.02

i
as Analyses by Division of Water Resources unless otherwise noted.
b. Map reference numbers (MR#) for major streams and tributaries, are listed from north to south within the county.
6o These constituents in all analyses by Division of Water Resources and Pacific Chemical Consultents detsrmined by titration.
d. Analyzed by Pacific Chemical Consultants, Van Nuys, Califernia.
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Quality of Ground Water

Evaluation of ground water quality in various sections of San Luis

Obispo County shows mineral content to be variable, yet generally satisfactory

for domestic, municipal, industrial, and irrigation uses. These ground waters

are abng hard in some cases and require.soffening for mupicipal or
domestic uses, as well as for certain industrial-uses. In some areas, notably

Cholame Valley and Cuyamayﬁallégg}excessive concentrations of total dissolved

solids, sulphates, or boron render the ground water injuriocus to upsatisfactory

for irrigation use. It will be noted that; although some waters exhibit

relatively high conceentrations of dissolved solids as evidenced by electrical
conductivity, these same waters have effective salinities well within reason-
able limits for beneficial purposes. No general evidence of sea-water intrusion

e ——————t

has been noted in ground water basins bordering on the Pacific Ocean,

Results of analyses showing mineral quality of selected samples of

ground waters in San Luis Obispo County are presemted in Table 1. A compila=-

tion of all known ground water analyses is presented in Appendix F. Locations
of wells from which samples listed in Table 1l and Appendix F were obtained

are shown on Plate 9.
.
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Quality of Ground Water

Evaluation of ground water quality in various sections of San Luis

Obispo County shows mineral content to be variable, yet generally satisfactory

for domestic, municipal, industrial, and irrigation uses. These ground waters

are abno hard in some cases and requi i icipal or

domestic uses, as well as for ¢ in.d ial-~uses., In some areas, notably

Cholame Valley and Cuyama Valley, excessive concentrations of total dissolved

solids, sulphates, or boron render the ground water injuricus to unsatisfactory

for. irrigation use. It will be noted that, although some waters exhibit

relatively high concentrations of dissolved solids as evidenced by electrical

conductivity, these same waters have effective salinities well within reason-

able limits for beneficial purposes. No general evidence of sea-water intrusion
4 R T e
has been noted in ground water basins bordering on the Pacific Ocean,
Results of analyses showing mineral quality of selected samples of
ground waters in San Luis Obispo County are presented in Table 1. A compila-
tion of all known ground water analyses is presented in Appendix F. Locations

of wells from which samples listed in Table 1l and Appendix F were obtained

are shown on Plate 9.
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TYPICAL MINEBRAL ANALYSES OF GROUND WATERS
IN SAN LUIS OBISPO COUNTY

- :Temper-: s : . : H : : Total: TEffec—
. 2 atupe :ECx10°: Ilineral constltuents in parts per million T e : : Total :hard-:Per :tive

Well number : Date : when : &'g s pH e ; equivalents pep million : F: B :510s:dissolved:ness :cent:salin-
M.D.B.&1. : sampled :sampled: 25°C : s Ca” o Pi;;b - Na ¢ K 003 : H003 80y ¢ G I303 :ppm: ppm sppm : solids : as : Ka : ity
: : : : : : : : : : : : : : : ppm  :0alCa: : epm

UPPER SALINAS UNIT

166 3 0 1 %9 172 4 0,2 1.70 -- 1 126 554 39 10,56
”.%5‘ 5.05  0.55 0.0 ’

235/14E-26L1  7-15-54° 75 1,730 7.7 59 99
2.93 8.16 7.25  0.07 ) 7

265/13E-28J1 7-27-5&“ 86 595 8.1 32 17 72 2 0 262 38 42 3 0.2 0.5 -- 326 150 51 3.21
1.58 1l.42 3.15  0.05 0 4.28 0.78 1.09 0.05
275 /12B-21N1 5-31-5u° 59 983 7.3 110 L8 39 1 o 3 186 57 2 0.2 0.12 -- 64 . byl 15 5.56
£.52 3.91 1.68 0.0% ) .59  3.89 1.61 0.04
COASTAL UNIT

Cambria Subunit

27S/9E-28Q1 8- 7-53 - M1 7. 73 66 43 1 0 549 m o 0 0.6 0.32 -~ su7 453 17 1.9
3.60 5.H3 1,67 0.02 0 9,00 0.22 1.1 0

-56_

San Luls Obispe Subunit

31S/13E-19H2  h4-30-54 -~ 1,335 7.9 102 74 36 1 0 523 M4 61 0.2 0.20 -- 766 —— am -
5.09 6.11 1.58 0.01 0 8.59 1.6 1.60 0.99

Arroyoc Grande Subunit

328/13E-29D1  9-29-54° 81 94 7.8 gzg_ 48 Ly 3 0 a2 i 91 2 0.1 0.05 -- 583 b2 17 L.oy
.85 3.99 1.90 0.03 0 6.75 2.99 0.57 o0.0h
SANTA MARIA UNIT
11N/35w-18r41f 10-19-27d fan - - 162 8% M  -- 0 232 529 51 Tr === -=- 10 1,13 635 -~ -
CUYAMA UNIT
10N/250-2942" 1942 or 43° -=  -= - 211 8h4 50 as = 168 752 10 em e 036 m= e 872 11 --

e - —— - - - o - -
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TYPICAL MINURAL ATALYSES OF CRCUND WATERS
IN SAP LUIS ORISPO counTy®
(continued)

: :Total: Fh i el 2
: : Total :hard-:Ter :tive
F: B :8i02:discolvediness tooptigalin-
PPR ¢ ppm o:ppm ¢ s50lids : =8 : N o: ity

: : i opgn :CpCOq: i oepm

PRRNRYY

porie per illion .

B :Temper-
o
srigiveierts nop wdllien

3
ture :ECX].OG
Jcl) anmbor ¢ Dats @ whon @
MBS i sompled :samplec: 25°%C

: H P H

Hinsral sonstituonis in

e we

.5
e

e en

. (<IN Ve & \ « 3 . Y » T P %] N T
: Ca¥ o g Koo : K 3 080g ¢ HC0q + 80y : O

o e

. :

CARRIZO PLAIN UNIT

205/178-1301  10-23~53  w- 885 8.4 L4 15 1l oy o 165 166 M 3B 0.85 0.58 w= 619 185 &3 7.24
2,5 I.2% 4.5 T.01 ¢ 2.7 3,46 2,1 0.62
205/198=31F1  0-21-54% 2,770 8,1 118 4 Lo 2.2 018y 768 276 116 0.6 17 - 1,944 570 60 23.32
574 5,67 17.80 0.05 0  5.06 16.00 7.78 1.B7
oo Analyzed by Division of Waiter Resocurces unless otherwise noted.
b Thoso eonstituents in all anelyses by Division of Water Resources or Pacifis Chemical Consuitants, determined by titvation.

¢« Analyzed by Fecific Chomienl Consultants, Ven Nuys, Californis.
4. Tmited States Geologioczl Survey, Water Supply Papsr 2000, 1951.
o, United States Geologieal Survey, Vater Supply Peper 1110«R, 1951,
f+  San Bernerdine Base and Meridion.

!
O
?n

- = ™ o 83 = o o oo . © et [ - < w

e 2 5 F s 5 B 5 £ € 5 8 e & &£ g 5 » 2 B B 0 2

[=] le] = 0 = D, e {D £ [e) ot ot 3151 (o] = a. [e N o

g PSP o & o 7 Hi i/ ® £ o] [ - S e R o g s

A 5 & i - & r; @ o+ o @ © H @ ) tn jay = Q ) (4] ot 3

e ot 4] 4] W (o] 0 o+ QO [3)) e ] jsh 1] ko] e pes L] w

o oF s e e e o ~ - LY O o3 ] e} i o g w0
= ~ Q - — o ] ("‘\S 91) . ot 3 . N <t (21 P o o H ;j. [N


http:D1v:l.s:l.cn

Sources of Impairment of Water Quality

Sources of impairment to the quality of waters in San Luis Obispo
County include natural sources, domestic sewage, irrigation return water,

industrial wastes, and sea-water intrusion. A brief discussion of the cause

and character of each of these sources is presented in the following paragraphs.
Improperly constructed, defective, and abandoned wells are not actually sources
of impairnent to the ground water quality in themselves but may be important

in the transmission of surface wastes, drainage waters, or leachate from cess~
pools or septic tanks which could be sources of pollution, contamination, or
degradation.

Such wells nmay also provide avenues for interchange of waters

between aquifers having different quality characteristics, and result in the
detericration of good quality waters.

To maintain the existing ground water quality in a basin, it is
necessary 1o establish a balance between salt input to the waters of a basin
and salt output and within any basin this salt balance generally controls the
Quality of water.

If salt input exceeds salt removal, an adverse salt balance

exists and water quality will deteriorate due to the accumulation of salt.

The sources of salt input to basin waters are many, including: dissolved
rinerals from soil and rock materials, agricultural fertilizers, industrial
¥astes, and domestic wastes. Normally, the only major sources of salt
»rmmval are surface and subsurface water outflows and water and waste exports.

Natural Sources. San Luis Obispo County has a few areas where poor

:U%ulity of ground water exists due to naturel degradation. In the Saliras
| &dt, poor quality ground water is found in several areas which are in the
. 7iﬁ*ﬁty of notavle structural features. These areas include: Cholame Valley

1
3 Long the Ban Andreas fault, San Juan Valley along the San Juan fauli,




portions of the Salinas River Valley along the Paso Robles fault and between
‘the Bradley anticline and the San Miguel syncline. The poor quality water
found adjacent to the faults is probably due to the increased mineralization
of ground water exposed to faulted and fractured rock and mineral material,
and to contact with gases and minerzlized juvenile waters moving up along fault
fractures.
The source of poor gquality water encountered in the area between the
Bradley anticline and the San Miguel syncline is not known; however, several
possible sources do exist. The higher mineral content of this water may be
due to connate waters retained in this area by the structural folds, to ground
water replenishment from poor quality water moving in from Cholame and San Juan
Valleys through Estrella Creek system, cr to unmapped faults which may traverse
the area., The poor quality water in ithese areas can be a source of degradation
to neighboring wzters as they move under influence of water table conditions.
Ground water of Cuyamz Valley was reported by the United States
Geological Survey in Water Supply Faper 110-B; to vary considerably from one
part of the vallsy to another., It was further reported that the ground water
was generally rather high in diesolved solids and, in most cases, ranged in
hardness from 800 to 1,200 parts per million. Bezsause of the meager data
available to the Geologicsl Survey at the time of their study, no explanation
could be given for the marked variation in quality which had been observed.
The waters of Cuyama and Santa Maria Valleys show excessive concen-
trations of sulfate ion and totzl dissolved solids., The gypsum deposits in
the upper reaches of the Cuyama River are largely responsible for this degrada-
tion of surface and ground water. Excellent crop yields are obtained, however,
using this water, and only continued study will reveal the future results of

this degradation.
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Domestic Sewage. Domestic sewage returning to ground water through

cesspools, septic tanks, and leach lines, or from community treatment plants,
is of higher mineral content than source water. In a report entitled "Waste
water Reclamation and Utilization®, dated 1954, the California State Water
Poliution Control Board listed increases in the mineral content of domestic
sewage of 20 to 50 ppm in chlerides, 30 to 60 ppm in sodium, and 20 to 4O ppm
in total nitrogen. These increases in mineral content are so small, however,
that domestic sewage may be considered a satisfactory source of ground water
replenishment in San Luis Obispo County, and from this standpoint susceptible
of treatment and conservation. Several ground water basins in San Luis Obispo
County, including Paso Robles; San Luis Obispo, and Arroyo Grande Basins, are
partially recharged, either directly by sewage treatment plant effluent or by
return flow from effluent applied as irrigation water. However, as can be
seen from the results of analyses published in this bulletin, many of the
ground waters of San Luis Obispo County are rather hard. Concentrated salt
wastes resulting from the regeneration of individually owned softening units
could eventually render the gquality of sewage unsuitable for re~use, and cause
localized pollution problems. Similar problems could be created by discharges

from central regeneration plants.

Irrigation Return Water, Irrigation of agricultural crops requires

application of water in excess of the consumptive requirement for water in
order to prevent undue build-up of salts in the root zones. This excess
¥ater may contain from two to as many as ten times the salt concentrations
‘fOHnd in the original water supply. In areas where irrigation return water
an percolate to the ground water, it may constitute an important source of

degradation to the water supplyo.
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Industrial Wastes. The development of natural resources and the

growth of industry, including agriculture, in San Luis Obispo County will
create waste disposal problems. Whenever harmful liquid or water soluble
industrial wastes are discharged into stream channels, into the ground, or into
unlined sumps; they constitute a threat of pollution to underlying ground
water.

Sources of industrial wastes in San Luis Obispo County include the
0il industry, an almond processing plant, slaughterhouses, chemical companies,
and refuse dispcsal sites. Wastes derived from the odil industry include
connate brines of high salt content pumped from the oil sands, and contaminated
"drilling muds"®. Wastes from the almond packing plant usually contain high
concentrations of sodium chioride. Wastes from slaughterhouses are usually of
organic nature which, if not suitably treated or handled may produce septicity
in water supplies, with accompanying foul odors. Chemical companies can
produce wastes of varied types, and in most cases they would be harmful to
ground waters if not disposed of properiy. Refuse disposed in dumps will, on

.decomposition, release salts, which, when dissolved by rainfall or applied

water, may percolate to ground water.

Sea-Water Intrusion. The ground water basins in San Luis Obispo

County, which border the Pacific Ocean, are geologically susceptible to sea-
water intrusion. There are no knouwn structural barriers to prevent the land-
ward movement of sea water, and water-besring materials which form these ground
water basins appear to be directly connected with the ocean,

A landward gradient in the ground water surface is necessary for
Available well measurements indicate that a

sea-water intrusion to occur.

seaward gradient has been maintained historically in all coastal ground water
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basins, Furthermore; except in one instance, available mineral analyses do
not indicate that sea~water intrusion of coastal ground waters has taken place. -
High chloride ion concentrations are reported in historic analyses of the water

from a well serving Morro Bay State Park located near the shore of Morro Bay.,

(L84 57¢ S SLAaE N
e V]

N B T

Excessive withdrawals from that well have apparently lowered the pumping level B

S

in that well to a position below sea level,

w2

lthough sea-water intrusion has not generally occurred, this does ﬁé
not preclude the possibility of its occurrence in the future. Any increase
in ground water utilization or change in pumping pattern in coastal basins-
vhich reverses the seaward water table gradient could result in sea-water
intrusion,and this should be considered in any plans for future ground water
development and utilization., A continuing monitoring program including the
measurement of coastal wells and the collection and analyses of water samples

therefrom, will be necessary to ascertain the imminence of sea-water intrusion

in the future.
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CHAPTER III. WATER UTILIZATION

AND REQUIREMENTS

Water is beneficially used in San Luis Obispo County at the present
time for irrigated agriculfure and for municipal and domestic purposes.

Irrigated agriculture is the largest uvser of water, and it is considered that

it will remain so in the future. Water supplies are obtained largely by pumped

withdrawals from ground water storage, and, to a lesser extent, by direct

diversion from surface streams. BSalinas Reservoir on the Salinas River is the
only major surface storage development supplying water to lands in San Luis
Obispo Countye.

The gross area within San Luis Obispo County has been shown to be
about 2,129,000 acres. It was found during this investigation that about

333,000 acres or 16 per cent of this gross area can probably be developed for

irrigated agriculture or residential and urban uss. The remainder of the area
consists of relatively rugged mountain terrain not susceptible of agricul tural
development. It was also found tha*, while there has been a substantial
increase in irrigated agriculturs in San Luis Obispo County in recent years,
this development has not been as rapid as the phenomenal increases experienced
in certain other portions of the Stats. Intensively developed areas of
irrigated agriculture are found in the Santa Maria Valley, lower Arroyo Grande
Valley, and smaller localized arezs along the upper Salinas River.

About 38 per cent of the lands found to be potentially irrigsble are
located on the Carrizo Plain and in the Cuyama Valley lying at relatively high
elevations, above which very little tributary runoff originates. Because of
their remote location and high elevation, these lands are iimited as to cropP
adaptability and will reguire expensive works %o provide irrigation water

service. Large portions of these lands, a2s well as the lands in the Upper
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valines Unitv, are presently dry-farmed snd may ve expected 0 continue 1o be
go used in the future until such time as the pressure for the products of
higher types of agriculture makes it feasible to provide water service thereto.
evelcpment of irrigated agriculture is expected o center pencrally
in the Uppcer Salinas Valley. The rapidity of this devel:pment will depend to
a great extent upon the capability of the underlying Paso Robles Basin to
support increased ground water extractions. Full satisfaction of the water-
asing polential of this arca will reguire construction of Lloesl suriace water
suwpply doveloprents and facilitles for importation of water irom oubside
sources s described in Chapter IV,
It is anticipated that increases in agricultural activity will
result in a proportionate increase in population of urben communities through-
out the County. Further, the lands along the coastal portion of the County
are especially suited fto urban and recreational development such as has occurres
in other coastal areas of California. It is expected that increasing numbers
of people will be attracted to this area because of its equable climate and

Scenic attractions.

The nature and extent of water utilization snd requirements for

f duolenental water in San Luis Obispo County, both at the present time and
inder probable conditions of ultimate urban and agricultural development, are

f - tonsidered in this chapter. In connection with the discussion, the following

errs are used as defined:

Water Utilization-~Used in a broad sense to include any employments

T . . . .
- t vater by nature or man, either consumptive or nonconsumptive, as well as
' ““mSG irrecoverable losses of water incidental to such employment, and is

%
onyous with the term "water use".
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Demands for Water--Those factors pertaining to specific rates, times,

and places of delivery of water, losses of water, quality of water, etc.,
imposed by the control, development, and use of water for beneficisl purposes.

Water Requirement--The amount of water needed to provide for all

beneficial uses and for irrecoverable losses incidental to such uses.

Supplemental Water Hequirement--The water requirement over and above

the sum of safe ground water yield and safe surface water yield under either
present or ultimate conditions of development of water use.

Consumptive Use of Water--Water consumed by vegetative growth in

transpirstion snd in building of vlanbt Bissuc, and wvatsr ovovorastod fron
adjacent soil, from water surfaces, and frow foliage. It also refers to water
similarly consumed and evaporated by urban and nonvegetative types of land use,

Applied Water--The water delivered to a farmer's headgate or from a

well in the case of irrigation use, or to an individualts meter in the case of
urban use, or its equivalent. It does not include direct precipitation.

Ultimate-=This refers to conditions estimated to be existent after
an unspecified but long period of years in the future when development will be
essentlially stabilized. It is realized that any present forecasts of the
nature and extent of such ultimate development, and resultant water utilization,
are inherently subject to possible laige errores in detail and appreciable error
in the aggregate. However, such forecasts, when based upon best available data
and present judgment, are of value in establishing long-range objectives for
developrent of water resources. They are so used herein with full knowledge
that their re-evaluation after the experience of a period of years may result
in considerable revisione

Water utilization and requirements are discussed and evaluated in

this chapter under the general headings: YPresent Water Supply Development®
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WLand Use", "Unit Use of Water™, "Present Water Utilization", ®"Probable

Ultimate Water Utilization®, "Demands for Water", and "Nonconsumptive Water

Demands". Data relating to supplemental water requirements are discussed

under the two general headingss ®Present Supplemental Water Requirements®

and "Ultimate Supplemental Water Requirements®.

Present Water Supply Development

Present water supplies within San Luis Cbispo County are largely

; obtained by pumping from ground water storage. As reported in the 1950

area was supplied by surface diversions from sireams and springs. Most of the
diversicn structures serving irrigated lands zare temporary in nature and over

A half of the lands so served receive supplemental water from ground water

{g%sourcesa Salinas Reservoir, on the Salinas River,is presently a source of
s,
Zﬁ%ﬁ'water supply for Camp San Luis Obispo and the City of San Luis Obispo,

From a canvass of wells conducted during the investigation, it was

v;'idetermined that there are approximately 780 irrigation wells within the County,

R

%g?‘pproﬁmately 80 per cent of these wells are equipped with pumps of heavy

2draft having motors of five horsepower or more. In addition, 55 wells, all
:QuiPPEd with pumps of heavy draft, supply water for urban and industrial use.
R addition, a large number of wells of small draft supply limited amounts of

1 ter for domestic, garden, and stock uses.

or Water Supply Developments

As stated previously, the only major surface water supply develop-
it Presently serving lands within San Luis Obispo County is the Salinas

PeIVOir on the Salinas River with its conveyance system leading o the
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viecinity of the City of San Luis Obieps. Although Nacirdento Reservelr is
leeated within San Luls Obispo County, the Monterey County Fiood Control and
Water Conservation District does not presently contemplate serving water o
lands within the former county from that source. Nacimiento Dam and Reservoir,
located at a point identified in reports of the Division of Water Resources
as the "Winchester Ranch Site® c¢n the Necimiento River, is designed to provide
water conservation and flood control benefits to lower Salinas River Valley in
Monterey County.

The dam, now substantially completed, consists of an earthfill struc-
ture with a height of 210 feet above stream bed, 2 crest length of about 1,500
feet, and a spillway crest elevatiocn of 300 feet above sea level. The total
resarvoir storage capacity is about 350,000 acre~-feet, It is understood from
statements of officials of the Monterey County Flood Control and Water
Conservation District that a portion of this storage capacity will be used for
flocd control purposes. Nacimiente Dam and Reserveir, if cperated entirely
for water conservation purposes, would have an estimated net safe seasonal
yvield of about 73,000 acre-~feet,

Construction of Vaguero Dam, 23 a major feature of the avthorized
Santa Maria Project, was begun on July 1, 1956, and is scheduled for completion
in 1958. Although the Senta Maria Unit will receive substantial flood control
and water conservation benefits from this project, the major portion of
benefits will accrue to the Santa Barvara County portion of the Santa Maria
Valley. A more detailed description of the Santa Maria Project is contained
in Chapter 1V.

Salinas Dam and Reservoir were constructed in 191 by the U, 3. Army

to provide a water supply for Camp San Lunis Obispo. FPertinent data
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relating to Salinas Dam and Reservoir are included in the following tabulations

Type of dams Concrete arch,

Height above stream bed: 135 feet,

Crest length: L60 feet,
Spillway crest elevation: 1,301 feet, '; :
Spillwayv discharge capacitys L2,000 second-feet,

Initial reservoir storage capacitys: 26,045 acre-feet.

Net safe seasonal yield: 5,600 acre-feet. A
Capital costs $1,71L,600,
Water is conveyed from Salinas Dam through L8,700 feet of 2l-inch
diameter reinforced concrete pipe to a 3,000,000 gallon regulating reservoir
at Santa Margarita booster pumping station. The pipe line has a rated capacity
of 12.), second-feet under gravity flow from Salinas Reservoir when the reser-
voir water surface is at an elevation of 1,267 feet. A booster pumping station
&t the dam, consisting of two diesel~-driven horizontal centrifugal pumps, is
capable of maintaining the rated flow of 12.l second-feet when the water surface
elevation falls below 1,267 feet. Three electrically driven horizontal
: centrifugal pumps are provided at Santa Margarita booster station which pump
| Water through an additional 6,810 feet of 2l~-inch diameter reinforced concrete
Pipe to the entrance portal of Cuesta Tunnel, a 5,327-foot, partially lined
tunnel through the Santa Lucia Range. From the outlet portal of the tunnel,
| Vater ig conveyed through an 18-inch diameter steel pipe line a distance of
+ 5,700 feet to a bifurcation structure, A pipe line from one branch of ‘t.h\e:
" bifurcation structure conveys water to the City of San Luis Obispo filtration
:;Plant located at elevation 550 feet. Approximately 3,480 feet of 18- and 12-
tnch diameter steel pipe can convey water from the other branch of the

l’iﬁll‘céﬂzion structure to Chorro Creek Reservoir and the filtration plant at
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Camp San Luis Obispo. Pertinent features of Chorro Creek Dam and Reservoir are
presented in the following tabulations

Type of dam: Earthfill.

Height above stream bed: 80 feet.

Crest lengthe: 500 feet,

Spillway crest elevatione 610 feet,
Initial storage capacity: 220 acre-feet.
Net safe seasonal yield: 50 zcre-feet,
Approximate capital costs $200,000.

The tributary drainage area above Salinas Reservoir is 111 square
miles, and the mean seasonal inflow to the reservoir is estimated to be about
25,000 acre-~feet, Based on reservoir operation studies conducted by the
Division of Water Resources, the gross safe yield of the reservoir is estimated
to be about 5,800 acre-feet per season, However, under the terms of the water
right permit under which the project is operated., and which will be further
discussed, stream flow entering the reservoir during the months f.om July
through October must be released down the Salinas River to satisfy vested
rights. On the basis of this latter requirement, the net safe seasonal yield
of the reservoir is estimated to be 5,600 acre-feet.

An agreement, dated Jamuary 1, 1944, was entered into by the
Us S, Army and the City of San Luis Obispo providing for sale of a specified
amount of water at a specified price for delivery at the bifurcation structure
on the Salinas Reservoir conveyance conduit. The agreement specified a term
of one year with the further provision that the agreement will continue in
effect for as long a time as no actlon is taken by the Secretary of the Army
or the City to cancel it,

The contract has been renewed from year to year

with revisions of water rates and amounts of water delivered. The moat
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recent version of the agreement provides for delivery at a maximum of 3,000

acre-feet per year at an average cost to the City of $72 per million gallons

or avout $22 per acre-foot.

An agreement; dated May 1, 1952, was entered into by the U. S, Army
and the San Luis Obispo County Flood Control and Water Conservation District,
providing for the operation and maintenance of the Salinas Reservoir and con-
veyance system by the District. The agreement also provided that the Army
would reimburse the District for expenses incurred in the operation and mainte-
nance of the project and directed the District to deliver water to any water
service customers designated by the Army.

In compliance with specific recguests by the City of Paso Robles and
the townis of Santa Margarita and Templeton, the Army has on several occasions
directed the San Luis Obispo County Flood Control and Water Conservation
District to make releases from Salinas Reservoir. It is reported that releases
were made down the channel of Salinas River during the dry-weather portion of
each year from 1942 to 1945, with a live stream being maintained as far as
Catp Roberts. Records of all of these releases, however, are not available.

Set. forth in Table 15 are the quantities of water diverted from Salinas
Reservoir through its conveyance conduit to the Coastal Unit as well as
Suantities released down the Salinas River, to the extent of avallable
1nf0rmationa Quantities listed in Table 15 as releases are those in addition
' the normal low flow summer releases required between July 1 and October 31
“f each year under terms of existing water right permits. Quantities listed

- ¥ diversions in Table 15 are measured at Salinas Dam,
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TABLE 15

DIVERSIONS AND RELEASES FROM SAT,INAS RESERVOIR

In Acre-~Feet

Season H H 3
October 1 - Sept. 30 : Diversions : Releases s Total
194142 50 1,460 1,510
L3 960  eeee- 960
Ll 1,290 emee- 1,290
19LL-L5 1,510 ———— 1,510
L6 1,680 4,580 6,260
L7 2,020 2,830 ki, 850
L8 2,320 meees 2,320
lL9 2’230 ‘‘‘‘‘ 2:230
1949-50 2,26O ------ 2,260
51 2,500 e 2,550
£2 2,110 11,030 6,170
53 2,150 2,210 L, 00
Sh 2,590 2,100 5,090

Water Service Agencies

Water for urban and irrigation purposes in San Luis Obispo County

is presently furnished by 2L water service agencies, 19 of which cbtair their

entire water supplies by pumping from ground water sources.

Two agencies

supplement their ground water supplies by surface diversions, and three

agencies derive thelr entire supply from surface diversions.

The largest water service agency in San Luis Obispo County in terms

of developed supply is the San Luis Obispo County Flood Control and Weter

Conservation District, which was formed by a special act of the State

Legislature in 19L5.

In addition to the San Luis Oblspo County Flecd Control and Water

Conservation District, there are 25 organized water agencies within San Luis

Obispo County including four municipal water departments, three private water
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companies, eight mutual water companies, seven county water works districts,
two county water districts, and one water conservation district.

Available data concerning the various agencies are summarized in
Table 16, including their approximate number of service connections and source

of water supply.
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TABLE 16
ORGANIZED WATER AGENCIES
IN 3AN LUIS OBISFO COUNTY, 1654
JRS—

:Approximate :

: number of Source

s  service H of

sconnections,: water supply
——— — : 1954 :

Unpex: Seiinas Unit Soastal
Paso Fobles Water Department 1,670 3“ wells Sag‘Lu
Atascadero Mubtual Wéuer Compeny 1,700 4 walls, one spring 1st
Garden farms Mutual Water Company 50 L owell Santa Ma
Green River Mutusl Waler Company 50 2 wells ——
Atasc i‘zo County Water Districh none nons '

s RS Santa |
San Luis Obispo Coun L Wateir Works Cons
Disriet Mo, L = Saxn Migrel L5 3 wells
San Iwis Dblgpo Couwnty Water Works
Districy No, 3 - Tampleton 129 3 wells
San Iaie Obispo County Waney Works
D“s*nx’u No. 6 = Santz Margerita 170 3 wells
San Zuls Obispo County Flood Conix
and Water Conservation 31 trict 3 Salinas River

Constal, Ui
Arroyo Grande Water Depeltaent l,MC“ 3 wells
Fismo Bezch Wateyr Depaitaent 1,080 2 wells
San Luls Obisp> Water Denzzment 5,600 Sa}lﬁc River, Reservoir

Canyon, 2 wells

Avila Water Company 150 1 owell
Ocoany Water Company 5% 2 wells
Los Ovos Highlands Water Compeny L0 1 well
Breazits Mill Water Compeny none Arroyo Grande Creek
Cambiria Pines Service Corporaiion 5G0 h wells
MeNeill Pump Compeny none Aroyo Grande Creek
Mowwo Rock View Mutval Wabter Compeny 180 1 owelld
Pazo Robles Beach Mutual Watew

Associabion 360 3 wells
Grover Cliy County Weter Diztrles 1,030 2 weils
San Loils Obispo County Water Works

District No. 2 - Morro Bay 1,200 3 wells
e Tids Ohispo Couwsty Waber Works

Distriet No, 4 -~ Morro Bzy 510 2 wells
San Iuln Obispo Courty Water Works

Digtrict No. 8 - Cayucos 180 2 wells
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ORGANIZED WATER AGENCIES
IN SAN LUIS OBISPO COUNTY, 1954

(continued)
- :Approximate :
: number of : Source
: service : of
iconnections,: water supply
: 195, :

Coastal Unit (continued)

San Iuis Obispo County Water Works
Distriect No. 9 -~ Baywood Park 200 3 wells

Santa Maria Unit

Santa Maria Valley Water 300 wells
Conservation District none
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Appropriation of Water

Since the effective date of the Water Commission Act of December 19,
191lh, 77 applications tc appropriate water of streams in San Luis Obispo County
have been filed with the Division of Water Resources or its predecessors,
Applications filed through June 30, 1956, are listed in Appendix G together

with pertinent dats on the proposed diversions and uses of water and present

status of the applications,

The applications listed in Appendix G should not be construed as
comprising a complete or even a partial statement of water rights in the San
Iunis Obispo County area., They do not include appropriative rights initiated
prior to December 19, 191kL, riparian rights, correlative rights of overlying
owners 1in ground water basins, nor prescriptive rights which may have been
established on either surface streams or underground basins, none of which
are currently on record with the State Water Rights Board. In general, water
rights may only be firmly established by court decree.

Water right permits covering storage and diversion of unappropriated
waters of the Salinas River stored in Salinas Reservoir were issued to five

agencies by the State Division of Water Resources as followss

Storage Diversion Date of
Agency (acre-feet) (cfs) filing
United States Army 145,000 12.4 S=27=l1
City of San Luis Obispo 45,000 12.4 6= L=il
City of Paso Robles 2,400 — 10-10-41
County Water Works District
No, 6 (Santa Margarita) 200 1.5 2=26-17
County Water Works District
No. 5 (Templeton) 200 1.5 5.28-L8

It should be noted that the Army's permit is prior in time and right
to all others listed in the foregoing tabulation. Downstream releases from

Salinas Reservoir listed in Table 15 have been authorized by the Army when,
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in their opinion, sufficient water was available in the reservoir to meet

prior rights,

Dams Under State Supervision

The Department of Water Resources supervises the construction, en-
largement, alteration, repair, maintenance, operation, and removal of dams,
for the protection of life and property within California, A1l dams in the
State, excepting those under federal jurisdiction, are under the the juris-
diction of the Department, As defined in the Water Code, "dam" means any
artificial barrier, together with appurtenant works, if any, across a stream,
watercourse; or nabtural drainage area, which does or may impound or divert
water, and which either (a) is or will be 25 or more feet in height from
natural stream bed to crest of spillway, or (b) has or will have an impounding
capacity of 50 or more acre~-feet. Any such barrier, which is or will be not
in excess of six feet in height, regardless of storage capacity, or which has
or will have a storage capacity not in excess of 15 acre-feet; regardless of
height, is not considered a dam,

The only completed dam currently under State supervision in San lLuis
Obispo County, other than the previously described Nacimiento Damy, is Atascadero
Park Dam which impounds the waters of Atascadero Lake. As stated previously,
Salinas and Chorro Dams are owned by the U, S. Army and are, therefore, not
3ubject to State jurisdiction. Atascadero Park Dam and Lake are owned by the
Vcounty of San Luis Obispo and are operated as a recreational facility., The
am is an earthfill structure located on a small unnamed tributary of
“taSCadero Creek, The dam is 17 feet in height and impounds some 150 acre-
feet or water. In order to maintain the water surface of Atascadero Lake at

.g > - >
*® desired elevation for recreational purposes, supplemental water is
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diverted to the lake from Atascadero Creek at a diversion point located about

three miles upstream from Atascadero.
Land Uss

For the purpose of estimating present water reguirements in San ILuis
Obispo County, field surveys were made of the nature and extent of land uese
prevailing during the investigational =seascns. Also, in order to determine
the probable ultimate water requirements of the County, field surveys were
made to classify all lands in the County with regard to their suitability for
various types of agriculture as well as for urban and suburban use. Field
survevs of land use and land classification were commenced in July, 1953, and

continued inte August of 195,

Present Land Use

As indicated previously, the only historical land use surveys within
San Luis Obispo County for which maps and other supporting data are known to
be available are those conducted by the U. S. Bureau of Reclamation and
Division of Water Resources in 19016 snd 1950, respectively. Utilizing aerial
photographs taken of the investigational area in 1949 and 1950 by the U, S.
Production and Marketing Administration, a comprehensive land use survey was
made in the field during the 1952-5l season as part of the current investiga-
tion. All lands supporting irrigated agriculture and all urban lands were
mapped during the survey. In addition, on those lands overlying ground water
hodies, ail areas of phreatophytes and open water surfaces were mapped, as
well as fallow and idle lands equipped with irrigation facilities but not
irrigated at the time of the survey. AlL classes of nenirrigated agriculture
and all areas of native vegetation on lands overlying ground water bodiss

were also mapped.
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To ascertain the extent of double and triple cropping in truck-

cropped areas, four separate surveys of selected truck-cropped lands were con~

ducted over a period of one year at three to four-month intervals. From the

results of these special surveys, it was possible to determine the average

acreage of truck-cropped lands actually under production in a given yvear as
well as lands normally truck-cropped which are idle or lying fallow.

Results of the 1953-5L land use survey showed a total of about 28,600
acres under irrigation in San Luis Obispo County and about 5,600 acres devoted
to urban and military cantonment purposes. In order of total acreages, irri-
gated crops include alfalfa, truck crops, permanent pasture, sugar beets, field
corn, hay and grain, beans, cotton, and deciduous orchard.

Field reconnaissance from time to time during the investigational

seasons failed to disclose significant changes in the total acreage under
irrigation or changes in the pattern of land use. Land use pfevailing during
the 1953-5l, season is, therefore, taken as representative of "present" con-
- ditions of development throughout the County and investigational area and is
%0 referred to in subsequent discussion,
Presented in Table 17 is a summary of present land use in San Luis
L Obispo County. Included under the heading, "Miscellaneous Field Crops", are
: Ngar beets, field corn, beans and cotton. Irrigated parks and golf courses
" tre listed under the heading, "Urban and Military". Military acreages listed
| TMder that heading include only the cantonment areas. All acreages presented
4 e net water-using areas and do not include streets and roads. Farm lot
4 inchlS:i_ons_: in irrigated areas which were found to be largely nonirrigatzd
 "re so classified. Irrigated farm lots, comprising less than one per cent
3 the total irrigated acreage are not presented in Table 17 as a separate
nt’eg‘)ry but rather are included in the acreages presented for the various
. “Tops,
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TABLE 17

PRESENT WATER SERVICE AREAS
IN SAN LUIS OBISPQ COUNTY, 1953

Net Areas in Acres

Irrigated agriouiture

H : : : H : H Urban, : Total

Hydrologic unit H : : : :  Miec, : Hay H Bub~ H water

and subunlt : Aifslfs : Pasture : Orchard : Trusk : field : and Subtotal ¢ urban, :  servige
3 : - 3 : crops 3 erops : grain : and 2 ares
: s : : 2 : :  military
UPPER SALINAS UNIT §,870 2,660 20 370 90 Lgo 10, 500 1,340 11,840
COASTAL UNIT
Cambria Subunit 110 370 50 oo 120 430 1,080 160 1,240
San Luis Obispo Subunit 630 860 70 700 200 200 2,660 3,280 5,940
Arroyo Grande Subunit 150 20 350 2,820 o ko 3,740 880 4,620

Subtotals,

Coastal Unit 890 1,440 470 3,520 390 770 7,480 4,320 11,800
SANTA MARIA UNIT 530 880 o 3,690 90 - 6,060 60 6,120
CUYAMA UNIT 1,550 ilo - — 2,280 8o 4,050 —— i, 050
CARRIZO PLAIN UNIT 30 110 - - 50 130 320 10 330
SAN JOAQUIN UNIT — e omo —o ~ww wne ~aw m—— o

TOTALS 9,870 55230 L0 7,580 35770 1470 28,410 55730 34, 1k0
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Plates 11A; 11B, and 11C, entitled "Present and Probable Ultimate

Land Use™, show the areal extent of lands presently receiving water service in

San Luis Obispo County., Irrigated lands are shown in green, and urban and

suburban lands are shown in red,

Y

A comparison of results of the land use survey made for this investi=-
gation with results of the 1950 survey show significant increases in the total
acreage devoted to irrigated pasture and alfalfa., An over=all increase in
irrigated area of nearly 5,000 acres or 16 per cent was noted between 1950 and
1953, Muach of this increase has been due to the introduction of deep well
turbine pumps enabling farmers to tap deeper aquifers of the Paso Robles Basin
of the Upper Salinas Unit. Irrigation development was previously limited
generally to the relatively flat terraces and flood plains adjacent to streams.
However, development of sprinkler irrigation systems has enabled farmers to
irrigate large acreages of rolling hill lands not heretofore considered suscep-
tible of irrigation without costly leveling. These rolling hill lands are
being devoted principally to pasture and alfalfa,

Truck farming has continued to be a major factor in the economy of
San Luis Obispo County. Approximately 9,500 acres; or nearly 33 per cent of
the total County irrigated area, are devoted to truck farming, These truck
tropped areas are located principally in the Santa Maria Unit and in the Arroyo
Grande area in the southern portion of the Coastal Unit. An average of 7,600
deres of land were truck cropped during the 1953-5l season. Although most
of the truck crop acreage reported for 1953 has developed on previously dry-
‘tumed or native land, a portion of it has replaced previously irrigated
; decidUOus orchards, New plantings of sugar beets in the Upper Salinas Unit,
| e Meeting with general success., Cotton appears to be most successful in

| b"Ty"’:“*'iVz—z.lley where prevailing temperatures are warmer at night and more
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favorable for its growth. The County Farm Advisor and agricultural officials
at California Polytechnic College report that unfavorable climatic conditions
are the primary reason for the lack of commercial plantings of citrus orchards
in San Luis Obispo County.

As previously stated, there are presently about 180,000 acres of
land under dry-farmed crop production in San Luis Obispo County, including
over 7,000 acres of almonds in the Upper Salinas Unit. The bulk of dry-farmed
grains are grown in the Upper Salinas znd Carrizo Plain Units. Dry-farmed

grain lands are usually fallowed and cropped in alternate years.

Probable Ultimate Pattern of Land Use

The economy of San Luis Obispo County is and always has been based
primarily on its agricultural development, including extensive dry-farmed
crop and beef production. Except for growth resulting from the establishment
of military reservations, urban growth as indicated by pcpulation figures
has apparently paralleled that of agriculture. Under ultimate conditions of
development, it is reasonable to assume that this relationship will continue
to prevail in most areas of the County, It is anticipated, however, that
irrigation development will be of greater importance under future economic
conditions. Along the coastzl strip north of Arroyo Grande Valley, favorable
climatic conditions and a natural scenic beauty have encouraged the "resort"
type of urban and suburban development. Increased growth of this type is
anticipated in the future,

Because of the direct relationship between land use and water re-
quirements, particular attention was given to the classification of lands
within San Luis Obispo County suitable for irrigaticn and urban and suburban

development and to the forecast of probable ultimate crop and urban land use
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patterns. A detailed land classification survey was conducted throughout the
investigational area in the summer and fall of 1954 for the purpose of deter-
mining the location and extent of lands suitable for irrigation development.,
To assist in forecasting the ultimate crop pattern that would result from such
development, lands were mapped in the field according to various crop adapta=
pility classes, In so doing, consideration was given to such physical charac-
teristics as topography, soil depth, soil texture, saline or alkaline conditions,
moisture holding capacity, high water table conditions, and the presence of
rock. The projection of probable crop patterns on the various adaptability
classes required consideration of climatic conditions, ease of irrigation, and
icurrent agricultural practices, No consideration was given to economic factors
. pertaining to the production and marketing of crops such as cost of water,
E,COSt of labor, available markets, and market prices, etc., as these factors
Viare subject to wide variation over a period of years, and their relation to

; trop values may be considerably changed under conditions of ultimate develop-

ment. Presented in Table 18 are descriptions of the various crop adaptability

F tlasses and standards used in the survey.,
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TABLE 18

LAND CLASSIFICATION STANDARDS

Class °

Characteristics

Vp

Vr

Vw

Vs

Vm

Smooth lying valley lands with slopes up to six per cent in general
gradient in reasonably large-sized bodies sloping in the same plane;
or slightly undulating lands which are less than four per cent in
general gradient. The soils have medium to deep effective root zones,
are permeable throughout; and free of salinity. alkalinity, rock, or
other conditions which would limit the crop adaptability of ihe land,
These lands would be suitable for all climatically adapted crops.

Similar in all respects to Class V, except for the depth of the
effective root zone which limits its use only to shallow-rooted crops,
such as grain and pasture.

Similar in all respects to Class V, except for the presence of rock
on the surface or within the plow zone in sufficient quantity to
prevent the use of the land for cultivated crops. These lands are
suitable for the production of irrigated pasture crops.

Similar in all respects to Class V, except for having fairly coarse
textures and low moisture holding capacities, which,in general, make
these lands unsuited for the production of shallow-rooted crops
because of the freguency of irrigations required to supply the water
needs of such crops.

Simiiar in all respects to Class V, except for the present existing
condition of a high water table which, in effect, limits the crop
adaptability of those lands to pasture crops. Project drainage and
a change in irrigation practices would be required to affect the
crop adaptability of these lands. For the purpose of this investiga-~
tion, it is assumed that there will be no change in the use of these
lands.

Similar in all respects to Class V, except for the presence of saline
and alkali salts which limit the present adaptability of these lands
to crops tolerant of those conditions. The presence of salts within
the soil indicate poor drainage and a medium to high water table.
The reclamation of these lands will require drainage and the applica-
tion of additional water over and above crop requirements in order
to leach out the harmful salts,

This class covers marshlands which under present conditions are non-
irrigable, being under water a large part of the year. The present

vegetation is mostly tules and water-loving types of plants. These

lands would require extensive drainage before they cculd be utilized
for agricultural crops. It is assumed that there will be no chanf®&
and that their water use will continue to be the same as the presen®
If this type of land were developed, the probable result would be

a decrease in its water reguirement.
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LAND CLASSIFICATION STANDARDS

{continued)
Class | Characteristics
Va Land at present considered nonirrigable due to the presence of saline

Hp

Hpr

Htp

and alkali salts in excess of agricultural crop tolerance., The
feasibility of reclamation of this type of land is presently unknown,
It is; therefore, assumed for this bulletin that the ultimate land
use of these lands will remain unchanged.

Undulating and rolling lands up to 20 per cent maximum slope for
large-sized bodies sloping in the same plane; grading down to less
than 12 per cent for undulating lands. The soils are permeable,
with medium to deep effective root zones, and are suitable for the °
production of all climatically adapted crops. The only limitation

is that imposed by topographic conditions which affect the ease of

irrigation and the amount of land that might ultimately be developed.

Similar in all respects to Class H, except for the depth of the
effective root zone,which limits the use of this land to shallow-
rooted crops.

Similar in all respects to Class H, except for the presence of rock
on the surface or within the plow zone in sufficient quantity to
restrict the use of the land to noncultivated crops.

Similar in all respects to Class H; except for having fairly coarse
textures and low moisture holding capacities which in general makes
these lands unsuited for the production of shallow-rooted crops
because of the frequency of irrigations required to supply the water
needs of such crops,

Similar in all respects to Class H; except for the depth of the
effective root zone and presence of rock on the surface or within the
root zone in sufficient quantity to restrict the use of the land to
noncultivated crops.

Similar in &1l respects to Class H; except for topographic limita-=
tions. These lands have smooth slopes up to 30 per cent in general
gradient for large-sized bodies sloping in the same plane, and up
to 12 per cent slopes for rougher and more undulating topography.
This class of land will not be as highly developed as other "H%
classes of land and is considered as best suited only for irrigated
pasture land,

Similar in all respects to Class Ht, except for the depth of the
effective root gone, which limits the use of this land to shallow=-
rooted crops.
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LAND CLASSIFICATION STANDARDS
{continued)

Class f

Characteristics

Htr

Htl

Htpr

Similar in all respects to Class Ht, except for the presence of
rock on the surface or within the plow zone in sufficient quantity
to restrict the use of land to noncultivated crops.

Similar in all respects to Class Ht, except for having fairly coarse
textures and low moisture holding capacities, which, in general, makes
these lands unsuited for the production of shallow-rooted crops
because of the frequency of irrigations required to supply the water
needs of such crops.

Similar in all respects to Class Ht; except for the depth of the
effective root zone and the presence of rock on the surface or within
the root zone, which limits the use of these lands to noncultivated
shallow-rooted crops.

Includes all lands which fail to meet the minimum requirements of
the foregoing classes.
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In addition to those lands considered to be potentially irrigable,
as defined by the foregoing standards, certain lands, by virtue of their
topographic characteristics and proximity to either existing urban centers or
probable future urban areas, were considered susceptible to urban and suburban
development, These lands, though in some cases possessing all of the necessary
characteristics of irrigable lands; were not so classified and are termed
herein as Yhabitable areas"., BResults of the county-wide survey show there are
gbout 31,000 acres of land considered to be habitable under this definition.

Approximately four per cent; or 1,100 acres of lands classed as habitable, are

. presently irrigated,

¥+

' 111,000 acres of irrigable lands within San Luis Obispo County. About 38 per

.cmmtys

Results of the land classification survey show that there are about

. cent or 155,000 acres of irrigable lands within the County are relatively flat
*ralley lands" comprising flood plains and terraces. Over 30 per cent of
these lands are found within the Carrizo Plain Unit with large acreages also
k in the Salinas, Cholame, and Estrella Valleys of the Upper Salinas Unit.

; About 116,000 acres of irrigable valley lands have adequate soil depths and

ire suitable for the production of all climatically suited crops with most

Ypes of irrication practice. The remainder of irrigable valley lands,

,ibecause of limiting soil depths, are generally suitable for the production of

bl‘igated grain or pasture,

About 256,000 acres of hill lands are classified as irrigable.
Bese langs , comprising 62 per cent of the gross irrigable area within the
f and typified by relatively steep or rolling topography, generally
3?111 require special irrigation practice. Approximately 102,000 acres of

Bese 1angs 1n the County, classified as Class "H", have fairly deep and

“ developed soil profiles and are suitable for all climatically adapted
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crops. Large acreages of irrigated pasture are currently being developed

on these lands. Nearly 38 per cent of the gross irrigable area, or about
154,000 acres, comprise the remainder of irrigable hill lands in the County
which,; because of excessive slopes, shallow soil depths; or presence of rock,
are sultable for the development of irrigated pasture only. These lands are
found scattered throughout all hydrologic units. Results of the land classi-

fication survey of San Luis Obispo County are summarized by units and subunits

in Table 19,
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CLASSTFICATION OF TRRIGAELE LANDS IN SAN LUIS OBISPO COUNTY, 195k

Gross Areas in Acres

Hydrologic uni® ¢ Irrigable” : Irrigable g s Nomirrigable ™ 3
and subunit s valley lands ¢ hill lands 3 Subtotals s lands 8 Totals
UPPER SALINAS UNIT 39,260 119,280 158,540 830,460 989,000
COASTAL UNIT
Cambria Subunit 35390 10,680 14,070 168,930 183,000
San Luis Obispo Subunit 6,380 25,090 31,470 145,530 177,000
Arroyo Grande Subunit  5,LLO 21,6540 27,080 104,920 132,000
Subtotals, Coastal Unih 15,210 57,410 72,620 419,380 492,000
SANTA MAHIA UNIT 10,310 5,420 18,730 36,270 55,000
CUYAMA UNIT 16,880 19,630 36,510 231,490 268,000
CARRIZO PLAIN UNIT 72,580 19,350 121,930 149,070 271,000
SAN JOAQUIN UNIT 680 2,130 2,860 51,140 54,000
TOTALS . 154,920 - 256,270 411,190 1,717,810 2,129,000
/ ! - —— ed 7 ]
] -~



Based on the results of the land use survey, land classification
survey, and information gathered from other available sources, a probable
ultimate pattern of land use as related to water requirements, was developed
for the investigational area. Estimates of water requirements for irrigated
agriculture are based, in part; on the net number of acres of land which will
be irrigated during any one seasons Net acreages were computed by the applica-
tion of appropriate percentage factors to gross acreages as derived from the
land classification survey. The foregoing factors accounted for the effects
of the size and shape of the parcels of irrigable lands, inclusion of small
areas of nonirrigable lands among those classified generally as irrigable,
productive capacity of the lands and probable crop rotation, ease of irrigation
development; and inclusion of roads, ra}lroad rights of way, and other non-
agricultural land uses. The factors were largely based upon experience and
judgment of the classifiers,supplemented by consultation with residents and
agricultural officials of the investigational area, and knowledge of the
characteristics of the lands under consideration,

The probable ultimate pattern of land use was projected utilizing
the net irrigable acreages derived from the land classification survey and by
consideration of climatic conditions, present land use pattern, and present
trends in the development of irrigated land,

It has been estimated that the predominant irrigated crops under
ultimate conditions of development will be pasture, alfalfa,and truck. It
is anticipated that the local cattle industry will increase in wvaluation with
a greater proportion of the animals being raised on permanent pasture. Denand

will increase for supplemental feed; and proportional increases have been

projected for irrigated hay and grain.
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It is assumed that irrigation will eventually be applied to presently
dry-farmed deciduous orchards and vineyards, New acreages of these crops will
be developed on presently native or dry-farmed lands. It is expected that new
markets for truck and field crops will develop as the State and local population Q o iy
increases, and appropriate allowance has been made for these crops in the
ultimate crop pattern,

Recent increased urban and suburban development in lower Arroyo
Grande Valley and along the coast from Morro Bay north, represents a trend of
. development which, it is estimated, will ultimately encompass about one-third
of the habitable lands within the Coastal Unit. Improvement of State Highway
No. 1 and construction of its proposed extension south of Morro Bay along the
coast wall also provide impetus to urban and suburban development along the
. entire coast line,

From analyses of historical population records and miscellaneous
agricultural records, it has been assumed that future urban growth will be
+ proportional to future growth of irrigated agriculture in the Upper Salinas
 Unit, As discussed hereinbefore, it appears that urban and suburban develop-
- Ment will be proportionally larger in the Coastal Unit., This assumption
; #ppears valid in view of the extent of lands presently zoned for residential,
tommercial, and industrial activity and is supported by future zoning plans
Qurrently being developed by the staff of the County Plenning Commission. In
the Santa Maria and Cuyama Units, it is not expected that urban and suburban
‘ frowth will parallel agricultural growth, as urban centers supporting those
t "its are and probably will continue to be located in Santa Barbara Co.nty.
;'undel‘ ultimate conditions of development in the Carrizo Plain Unit, it is
Msumed that lands will remain in relatively large holdings as at present,

-4 that, most of the urban and suburban development serving that Unit will
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continue to be located outside of the Unit. For the foregoing cited reasons,
urban and suburban development in the Santa Maria, Cuyama, and Carrizo Plain
Units has been expanded to a much less extent, percentagewise, than in the
Upper Salinas Unit. Because of its remote location, no urban development
appears likely in the San Joaquin Unit.

Based on the foregoing assumptions, it is estimated that about
297,000 acres of land will be irrigated under ultimate conditions of develop-
ment and water use. It is further estimated that about 36,000 acres of urban
and suburban lands will ultimately require water service. FPresented in
Table 20 is a tabulation of estimated probable ultimate water service areas
in San Luis Obispo County summarized by units and subunits. Irrigable and
habitable lands, as determined by the land classification and habitable area
surveys, are shown on Plate 11, where, for illustrative purposes, differ-
entiation has been made between valley and hill lands as tabulated in Table 19,
Although no differentiation has been made between irrigable and habitable lands
shown on Plate 11, it is probable that future urben and suburban development
will occur in the vicinity of present urban areas with development of present
vacant inclusions and peripheral lands taking place firsi. For the purpose
of this bulletin, it is assumed that no further increase or decrease will take

place in military cantomment areas.

TABLE 20

PROBABLE ULTIMATE WATER SEAVICE AREAS
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TABLE 20

PROBABLE ULTIMATE WATER SERVICE AREAS
IN SAN LUIS OBISPO COUNTY

Net Areas in Acres

[P

Irrigated Agriculture

: Total

: : : t : : Urban,
: : : H H 3 Misc. Hay = sub- water

Hydrologic unit : Alfalfs : Pasture : Orchard :Vineyard: Truok : field : and : Subtotal : urbang : servise

and subunit : : H H : orops crops grain : and H aret
H H H H : mlitary :
UPPER SALINAS UNIT 20,600 43,300 8,500 3,500 9,000 12,100 11,800 106,800 10,200 117,000
COASTAL UNIT
Cambria Subunit 2,000 3,480 100 - 1,400 1,800 200 8,980 2,290 11,270
San Luis Obispe Subunit 14,100 8,400 200 —— 3,700 3,600 Loo 20,400 13,270 33,670
Arroyo Grende Subunit 4,000 6,030 200 — 6,000 1,400 500 18,130 7:870 26,000

Subtotels,

Coastal Unit 10,100 17,910 500 —— 11,100 6,800 1,100 47,510 23,430 70,940
SANTA MARIA UNIT 2,100 L, oo 200 — 5,000 3,000 200 1k, 840 1,000 15,540
CUYAMA UNIT 6,100 10,810 300 £00 2,100 6,000 Loo 26,210 500 26,710
CARRIZO PLAIN UNIT 20,000 19,000 — o 2,000 4,700 53,800 99,500 1,000 100,500
SAN JOAQUIN UNIT 1,000 1,310 — o o —— —— 2,310 - 2,310

TOTALS 59,900 gh,370 9,500 4,000 29,200 32,600 67,300 296,870 36,130 333,000




Unit Use of Water

The second step in evaluation of present and probable ultimate water
requirements of San Luis Obispo County involved the determination of appro-
priate unit values of water use for each class of land requiring water service.
Use of water was also determined for certain classes of native vegetation and

dry~-farmed crops, as required, for purposes of hydrologic analysis.,

Unit Values of Consumptive Use

For the purpose of supplementing available consumptive use data and
to provide additional data in support of estimates of water requirements, a
program of sz0il moisture depletion studies was conducted at representative
irrigated, dry-farmed, and native vegetation plots during the 1953-5ly growing
season. Soil moisture depletion studies consisted of both field and labora-
tory work and involved (1) the collection of soil samples from representative
plots at specified intervals of time prior to and following irrigations,
(2) determination of both field and oven-dry weights of the soil samples,
(3) reduction of resultant values of contained moisture to equivalent inches
depth of water, and (3) determination of rates of consumptive use of water
during intervals of time between successive samplings. Detailed results of
all soil moisture depletion studies, including methods and procedures utilized
therein, are presented in Appendix K. Descriptions of‘investigational test
plots are included in the appendix, and their locations are indicated on
Plate 11,

Unit values of consumptive use for various crops were computed for
each of the units and subunits of the investigational area using a procedure

suggested by Harry F. Blaney and Wayne D. Criddle,of the Soil Conservation
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Service, United States Department of Agriculture, in their reports entitled
"4 Method of Estimating Water Requirements in Irrigated Areas from Climatolog-

jcal Data™ dated December, 1947, and "Determining Water Requirements in

Irrigated Areas from Climatological and Irrigation Data", dated August, 1950.

The method as described in the latter report is as follows:

"Briefly, the procedure is to correlate existing consumptive
use data with monthly temperature, monthly percentages of yearly
daytime hours, precipitation, and growing or irrigation season
use. Coefficients have been developed from existing measured
consumptive use and temperature data and monthly percents of year-
ly daytime hours., Thus if only monthly temperature records are
available and latitude is known, the consumptive use can be com-
puted from the formula U=KF; where U = consumptive use of
water in inches for any period, K = empirical consumptive use
coefficient, and F = sum of the monthly consumptive use factors
for the period (sum of the products of mean monthly temperature and
monthly percent of annual daytime hours)."

As can be seen from the foregoing description, no direct consider-
ation is given to the effect of wind movement, fog, and humidity on the rate
grof water consumption. These factors are generally unmeasured and the few
. available records thereof are usually of relatively short length in comparison
éf to other available climatological data. Effects of the foregoing variables
rg}are believed to be largely responsible for the differences in the quantity
%%Of water consumptively used by certain crops grown under otherwise identical
limatological and other environmental conditions. As shown in Appendix H,
KM factors derived from soil moisture depletion studies conducted in San
tis Obispo County varied by as much as 20 per cent, depending upon the crop
¢ &d hydrographic unit.

The following is an outline of the procedure utilized in estimating
Wit valyes of consumptive use for San Luis Obispo Countys
1. Measured growing season units of consumpéive use of water as

é‘riVEG from soil moisture depletion studies were employed in the cited
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formula for the purpose of computing appropriate consumptive use coefficients
for the particular investigational season. The coefficient (K) was derived

as the quotient of the measured growing period.consumptive use of water (U),
and the consumptive use factor (F). The available heat or consumptive use
factor in this step was taken as the sum of the products of the average monthly
temperatures prevailing during the 1953 growing season and the monthly percent
of annual daytime hours at the location of the plot.

2. Average consumptive use coefficients were then computed for each
crop studied. For those crops included in the present and probable ultimate
pattern of land use which are not grown presently or for which suitable study
plots could not be found, results of similar studies in other areas were
utilized by correlation with local climatological conditions.

3. In a given subunit, the unit value of consumptive use of water
for each irrigated crop during its growing season was taken as the product
of the weighted 16-year base period average consumptive use factor for the sub-
unit and the appropriate coefficient of consumption, derived as in (1) above.

o Unit values of consumptive use of water for each crop during
the nongrowing seasonwere taken as the amount of precipitation available, up
to but not exceeding one or two inches of depth per month, depending on the
Crop.

5. The total seasonal unit value of consumptive use of water for
each irrigated crop was then taken as the summation of values derived under
items (3) and (4).

6. That portion of the unit seasonal value of consumptive use of
water supplied by precipitation, termed "effective precipitation™, was taken
as equal to the sum of water consumed during the nongrowing season, consump-

tive use of direct precipitation occurring during the growing season, and
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e

consurptive use of moisture stored in the soil during the nongrowing season but

i utilized during the growing season,
Unit values of consumptive use of applied water for each irrigated

crop were taken to be the difference between total seasonal consumptive use of

i

= . . .

i water and effective precipitation.
Unit seasonal values of consumptive use of water for grain and

g;other dry~farmed crops were based on rates of consumptive use observed at

study plots in connection with the soil moisture depletion study and on data

gathered in connection with similar studies elsewhere.
Unit seasonal values for native annual grasses were taken as

%
the sumiation of available precipitation up to; but not exceeding, two inches

gin depth per month.
10, Unit seasonal values for native vegetation other than native

e

gvmﬁmal grasses were estimated from available data modified so as to apply to

: local conditions of water supply and climate.
Unit seasonal values for free water surfaces were estimated

‘ . 11 o
om records of evaporation at Salinas Reservoir and available temperature

{{“COrdSO

;?, 12, Unit seasonal values of consumptive use of water by various
i~iteg0ries of urban land use were estimated from comprehensive data gathered
‘:g;a previous study by the Division of Water Resources in the Los Angeles
z?:}ropolitan Area, The reasonableness of these units as applied to local con=-

fE}ionS was checked by application of the units to selected water service

*28 for which water production and land use data were available,
Estimated unit mean seasonal values of consumptive use of applied

g °Ts effective precipitation, and total seasonal consumptive use of water

irrigated and urban lands in the investigational area under both present
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and ultimate conditions of development are presented in Table 21. Unit values

contained in Table 21 are also considered representative of average values pre-
vailing during the base period. For illustrative purposes, the monthly distri-
bution of mean seasonal consumptive use of water by alfalfa and truck crops
in the San Luis Obispo and Shandon areas is depicted on Plate 12, entitled
"Monthly Distribution of Mean SeasonQIVCOnsumptive Use of Water by Representa-

tive Crops, San Luis Obispo County".
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OMSUMPTIVE USE OF WATER IN SAN LUIS OBISPO COUNTY

In Fest of Depih

A Lol

Upper Salinas Unit

Comgtal Unit

H

Cambris Subunit

o
3

San Luis Obispo Subunit

Arroyo Grande Subunit

EEI TR

o> oo
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g : Total B : Total ¢ B s Total ¢ H Total
Class of land use ¢ Applied :Presipi~:seasonal: Appiied : Precipim.,soasmai Applied :Precipi~:iseasonal: Applied :Precipi-:seasonal
: water : tation :eonsump~: water : tation :oonsumpe-: water : tation :consump-: water s tation sconsump-
H H :tive use: H :tive use: H :tive use: H stive uge
Irrigated Agriculturs
Alfalfa 2.6 1.0 366 1.6 1,3 3e1 1.9 1.5 2.4 2,1 1.3 3.4
Pasture 20? 1.0 307 2,0 1. 3@2 203 1.2 345 233 1.1 3,14
Orahard 1.3 1.1 2.4 0.6 1,2 1.8 0.7 1.2 1.9 0, 1.2 2,0
Vineyard O.Z 1.0 1.7 - .- oo o= - e o — -
Truck erope 1. 1.0 2.4 1.2 1.0 2,2 1.5 1,0 2,5 1.5 1.0 2,5
Miscellaneous field 1.3 1.0 2.3 0.5 1.5 2.0 0.8 1.4 2,2 1.0 1.0 2.0
Hay and grain 0.5 0.6 1.1 Oa1 1.0 1.1 Q.1 0.9 1,0 0,2 0.8 1.0
Urban and Military
Welighted average
Present Oué 007 103 009 007 106 Oo& 007 105 1.1 0.7 1@8
Ultimate 0.8 0.7 1.5 1.7 0a7 2.4 1.6 0.7 2.3 1.7 0.7 2.4
3 Santa Marie Unit 3 Cuya.m Unit : Carrizo Plain Unit B San Joaquin Unit
: 3 : Total : Totel : : : Total : : Total
Ciass of land use : Applied :Precipi-:seasgnal: Applied Precipi-”aeasonal Applied :Precipi-:seasonal: Applied °P!°eoip1-39mon&1
: water : tation :eonsump-: water : itation :consump-: water : tation :consump-: water : tation :consump-
: 3 :tive use: : :tive use: :tive use: H :tive use
Irrigated jeulture )
Aifalfa 2.2 1.1 3.3 2,8 0.7 3.5 3.2 0.7 3.9 3.1 0.7 3.8
Pasture 2,2 1.1 303 2.8 007 305 392 0a7 309 361 Oa;’ 368
Opohard 0.7 1.1 1.8 1.6 0.7 2.3 3.8 0.7 2,5 - - -
Vineyard - - - 0.9 0.7 1.6 - — - - - -
Trusk crops 1.5 0.9 2.4 1.7 0.7 2.4 1.8 007 2,5 o - -
Miscellansous field 1.0 1.1 2,1 1.5 0.7 2.2 1.6 0.7 2.3 - - -
Hay and grain 0.3 0.7 1.0 0.5 0.7 1.2 0.7 0.7 1.4 - - —
Urban and Military
Weighted average
Present 0.6 0.7 1.3 0.6 0.7 1.3 0.6 0.7 1.3 - - -
Ultimate 008 007 1u5 008 007 195 008 007 105 i - -

=




Units of Applied Water studies

Studies were made of the amounts of water applied to typical irrigateq

crops in San Luis Obispo County during the 1953 and 195l irrigation seasons,
Results of these studies, supplemented by the results of previously described
water use studies, provided sufficient bases for the estimation of mean
seasonal units of applied water for irrigated and urban lands under both
present and ultimate conditions of development.

During the course of the field investigation, measurements were made
of the amount of water applied to 27 test plots of representative crops,
including alfalfa, pasture, walnuts, sugar beets, artichokes, celery, and
lettuce, Test plots were selected so as to include typical soil types mapped
in the land classification survey. For each plot, data were recorded as to
the area irrigated, freguency of irrigation, and the amount of water applied.
Applied water was computed from records of power consumption maintained by
cooperators and Division of Water Resources personnel, and from pump test
reports provided by Pacific Gas and Electric Company.

Results of applied water studies indicate a wide variation in
irrigation practice with respect to both frequency and quantity of water
application. Major factors contributing to these differences include differ- - from the
ences in crops, climate, soil types, method of irrigation, and the skill of ‘ Comput at
the irrigator. Climatic variations were found to be the major cause for 1 ‘atimate
seasonal differences in applied water at individual plots. All of these : °Nmumpt
variations are typical of most irrigated areas and can be expected to occur ‘ ‘ﬂﬁcien
in the future. Similar variations can be expected in urban and suburban
areas, although not to such a marked degree. in irrig

A summary of the results of applied irrigation water studies in ent, A

San Luis Obispo County is presented in Table 22. Detailed results of those
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- studies are presented in Appendix H,

TABLE 22

MEASURED AVERAGE SEASONAL APPLICATION
: OF IRRIGATION WATER ON REPRESENTATIVE CROPS
; IN SAN LUIS OBISPO COUNTY

s

_ Applied water
Number of plots : in feet of depth

B 3 : g : : : Welghted
3 Unit : H : : : : average
: 1953 5 195L ¢ Total ¢ 1993 : 1954 : for two
: : H : : : seasons
UPPER SALINAS UNIT
Alfalfa L 2 6 4.0 2.6 3.5
2 Pasture L Ly 8 Le7 3.5 L.1
Z Field corn - 1 1 - 1.9 1.9
COASTAL UNIT
Alfalfa = 1 1 - 2.5 2.5
Pasture - 1 1 —— 2.4 2.1
Walnuts - 1 1 ——— 1.5 1.5
Sugar beets 1 1 2 1.0 1.1 1.1
Artichokesa 1 2 3 1.1 0.7 0.8
Celerya 3 - 3 4.0 - L0
Lettuceb - 1 1 —— 0.7 0.7

a Single crops, three and four month irrigation seasocns.

b Single crop, three month irrigation season.
Irrigation efficiencies derived from data presented in Table 22 and
from the results of soil moisture depletion studies were used as bases for the
Omputation of mean seasonal units of applied water under both present and
Wtimate conditions of development and water use. Defined as the ratio of
: @“mmmtive use of applied water to the total applied water, irrigation
' ‘rﬁﬁiency is commonly expressed as a percentage.
Results of studies in San Luis Obispo County indicate a variation
gnjrrigation efficiency under present conditions ranging from 34 to 90 per

fant, Although irrigation efficiencies vary widely between crops and among
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plots devoted to the same crop, it is felt that irrigaticn efficlencles
currently being achieved in San Luis Obispo County are somewhat lower than
those being achieved in other areas wherein irrigation has been practiced
longer. With the exception of truck and field crop irrigation in the Coastal
and Santa Maria Units, the vast majority of lands presently under irrigation
in San Luis Obispo County have been develcped since the end of World War II,
As would be expected, considerable variation in irrigation technique exists
and will continue to exist as farmers refine their procedures and develop more
efficient systems. In a report by the United States Soil Comservation Service
entitled "Ground Water Replenishment by Penetration of Rainfall, Irrigation,
and Water Spreading in Zone 3, Ventura County Flcod Centrol District,
California", dated April, 1953, it was indicated that for the area studied,
efficiencies of 7L to 77 per cent prevailed for alfalfa and irrigated pasture,
58 to 6L per cent for beans, and 70 to 75 per cent for summer truck crops.
High efficiencies are difficult to aclileve in all instences because of differ-
ences in roost depth, soil type, topography, method cf irrigation, drainage
characteristics, and in the practices of the individusl irrigators, but it is
believed that over a pericd of time, s35 techniques are developed and refined;
irrigation efficiencies within San Luis Obispo County will generally improve.
Records of irrigation efficienciss in Ventura County, where irrigation has
been practiced for a relatively greater number of years, are considered
indicative of efficiencies which could be achieved in San Luis Cbispo County.
Presented in Table 23, are irrigation efficiencies considered to be
applicable to San Luis Obispo County for both present and probable ultimate

conditions of development.
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TABLE 23

2 ESTIMATED IRRIGATION EFFICIENCIES
i UNDER PRESENT AND PROBABLE

. ULTIMATE CONDITIONS OF DEVELOPMENT
: IN SAN LUIS OBISPO COUNTY

£ c :  Irrigation efficiency 3§§i
b rop s Present s Ultimate B
% Alfalfa 50 65
: Pasture 50 65

Orchard 75 80

4 Truck 75 80

1 Miscellaneous 75 80 o

] Hay and grain 75 80 t.
|2 Vineyard - 65

-@

i

{% For illustrative purposes, there are presented in Table 2l estimated

?gmean seasonal units of applied water for each of the units and subunits in

 gSan Luis Obispo County applicable to present conditions of development,

tj{Modified versions of present irrigation efficiencies, reflecting anticipated
3%future changes in irrigation practice, were used to derive units of applied

% water for ultimate conditions of water use., Variations in weighted units of
;ﬁ}me for urban, suburban, and military lands appearing in Table 2l reflect

% differences in prevailing patterns of development rather than actual differ-

ences in estimated unit use of water.




TABLE 24

ESTIMATED MEAN SEASONAL UNITS OF APPLIED WATER

IN SAN LUIS OBISPO COUNTY
UNDER PRESENT CONDITIONS OF DEVELOPMENT

In Feet of Depth

Hydrologic unit
and subunit

Irrigated agriculture

-
°

s 08 &3 OB WO
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°

-
e
»
o

«

:

€

@

sTruck:Misc¢.: Hay

s
©

Alfalfa Pasture Orchard:crops:fields and
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o8

military,
swelghted

iCropsigrain: average

UPPFER SALINAS UNIT
COASTAL UNIT
Cambria Subunit
San Luis Obispo Subunit
Arroyo Grande Subunit
SANTA MAEYA UNIT
CUYAMA UNIT
CARRIZO PLAIN UNIT

SAN JOAQUIN UNIT
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3.2 4.0
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Unit values of applied water for ultimate conditions of development
corresponding to those presented in Table 2l were derived similarly. The
ultimate values; reflecting higher irrigation efficiencies, varied from 77 to y

94 per cent of the values presented in Table 2l;. No change was forecast for

urban and suburban units of applied water as it is believed that any such

change will be negligible,

Water Requirements

Water regquirements in San Luis Obispo County under present and
probable ultimate conditions of development were estimated by multiplying the
acreage of each category of land use under present and probable ultimate
conditions of development by appropriate units of water use with due consider-
ation given to geologic conditions affecting the use and re-use of water. In
portions of the County wherein water applied to lands in excess of consumptive
use will either return to ground water storage and be available for re-use,
or will drain from the area under consideration and be available for re=-use

downstream, the measure of water requirement was taken as the amount of con-

sumptive use of applied water. For lands overlving confined ground water

bodies, wherein it was assumed that water applied in excess of consumptive
Use is prevented from returning to ground water storage for subsequent re-use,
Or in those areas wherein the unconsumed residuum drains directly to the ocean
or is otherwise unavailable for re-use, the measure of water requirement was
Yaken as the amount of applied water,

Both present and ultimate seasonal water requirements for irrigated
lands yere evaluated for conditions of water supply and climate that would
Prevail with a repetition of climatic conditions which occurred during the

base bPeriod, Requirements so estimated were taken as equivalent to mean
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seasonal water requirements under the two conditions of development.

Present Water Requirements

Based on the foregoing criteria, the present mean seasonal water
requirement of San Luis Obispo County was estimated to be about 69,000 acre-
feet, ZExcept for portions of the Coastal and Santa Maria Units wherein excess
applied water drains directly to the ocean’ or is discharged thereto as sewage
effluent, present water requirements for all other areas of San Luis Obispo
County were estimated utilizing unit values of consumptive use of applied
water. Urbanized areas of the Coastal Uni%, wherein total applied water is
considered the measure of demand under present conditions of development,
include the Cayucos-Morro Bay, Avila, ShelX Beach, and Pismo Beach areas,

The determination of water requirements within military reservations
for any particular period 1s inherently difficult because of changing inter-
national conditions‘affecting their position in the military preparedness
program. FPast history of the operation of the two military reservations within
San Luis Obispo County have indicated a widely fluctuating water demand, In
addition to their use during World War II. when their demand for water was
perhaps at a peak, both reservations have been or are being used periodically
for U, S, Army Reserve or National Guard training purposes during the summer
months., The hospital area of Camp San Luis Obispo is presently being utilized
as a medical facility of the State of California. Department of Corrections.
For the purposes cf this report; estimates of present water requirements for
the cantorment areas in military reservations have been based upen the
agsumption of maximum utilization of the area for military purposes. In the
absence of complete records of water use at the two camps during World War II,

an attempt was made to estimate sach use by the application of appropriate
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units of water use to the various prevailing categories of land use. Water
" requirements for irrigation purposes in national forest areas or military
}reservations outside of cantonment areas are included in total water require- b
%Zments hereinafter presented.

V Presented in Table 25, are estimated present mean seasonal water
irequirements for San Luls Obispo County by units and subunits derived on the “;;

* basis of the afore-mentioned methods and assumptions.

TABLE 25 "

ESTIMATED PRESENT MEAN SEASONAL WATER REQUIREMENTS IN
SAN LUIS OBISPO COUNTY

In Acgre-Feet

. . ] : Irrigated :Urban, suburban,:
Hydrologic unit and subunit ;| agriculture : and military s Total
~ UPPER SALINAS UNIT 26,000 900 26,900
" COASTAL UNIT
© Cambria Subunit 1,100 100 1,200
San Luis Obispo Subunit 4,500 3,800 8,300
Arroyo Grande Subunit 5,800 900 6,700
Subtotals,
Coastal Unit 11,400 1,800 16,200
SANTA MARIA UNIT 16,600 S 16,600
CUYAMA UNIT 8,200 o 8,200
CARRIZO PLAIN UNIT 600 o e 600
SAN JOAQUIN UNIT o e e
TOTALS 62,800 5,700 68,500

EE&@ple Ultimzte Water Requirements

Water requirements in San Luis Obispo County, under probable ultimate

®onditions of development, were determined by multiplying the estimated
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acreage of each type of land use by appropriate unit values of seasonal water
use with proper consideration given to anticipated future conditions affecting
the use and re-use of water. Accordingly, the probable ultimate water regquire-
ment of San Luis Obispo County is estimated to be approximately 721,000 acre-
feet per season.

A3z in the case of present water requirements, estimated ultimate
water requirements for Upper Salinas, Cuyama, and San Joaquin Units were de-
rived from units of consumptive use of applied water. Under ultimate con-
ditions of development, it was assumed that urban and military deveiopment in
the Coastal Unit would be served by sewerage works discharging their effluent
directly to the ccean. The measure of demand for areas so served was, there=-
fore, assumed to be the total applied water as was the case for irrigable lands
which drain directly to the ccean or which overlie a confined ground water
basin,

In the Santa Maria Unit ., tolal applied water was taken as the
measure of demand for irrigable and pctential urban lands overlying the con-
fined ground water body in the western part of the Basin. For 211 other
irrigable and potentially urban lands within the Unit, estimates of ultimate
water requirements were based upon unit values of consumptive use of applied
water.

As discussed previously, geologic and torographic evidence indicate
that little if any re-use of return irripation flow will be effected in the
Carrizo Plain Unit under ultimate conditions of development. Furthermore,
it appears that a large body of water would form at Soda Lake from pondage
of return irrigation flow, unless suitable artificial drainage facilities
are provided, Without such measures, it was estimated that evapcration from

the lake would approximate 15,000 acre-Teet per sczson,with conditions of
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development and water use proposed herein, before the lake would become

stabilized, A stabilized condition would be reached when net evaporation
from the lake would be just equal to the total return irrigation flow. It is
therefore believed that total applied water will be the measure of demand

in the Carrizo Plain Unit under ultimate conditions of development. This
_assumption would be valid regardless of the crop pattern or any measures
:which would be undertaken to alleviate the drainage problem.

Estimates of probable ultimate water requirements for lands on

‘military reservations were based on the assumption that present cantonment
. areas would undergo no further expansion and that irrigable lands would be
iirrigated to the maximum practicable extent, Ultimate water requirements for
¥cantonment areas were derived by the same method as were the present water
;requirementso
%‘ A summary of estimated probable ultimate mean seasonal water re-

é;@ﬁrements for the various units and subunits within San luis Obispo County,
T

i
1

o,

;@erived in accordance with the afore-mentioned methods and assumptions, is

i

gcontained in Table 26,
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TARLE 26 Ij_‘t_l_j&_l}_{‘g
ESTIMATED PROBABLE ULTIMATE MEAN SEASONAL
WATER REQUIREMENTS IN SAN LUIS OBISPO COUNTY
In Acre-Feet resour
. . ) s irrigated  :Urban, suburbam,: the de
Hydrologic unit and subunit agriculture s and military : Total
Estima
UPPER SALINAS UNIT 212,800 8,200 221,000
Iuis O
CGOASTAL UNLIT
Cambria Subunit 15,300 6,900 22,200 supply
San Luis Obispo Subunit 37,400 39,800 77,200
Arroyo Grande Subunit 33,20 23,600 56,800
Subtotals, jected
Coastal Unit 85,500 70,300 156,200
Histor:
SANTA MARIA UNIT 26,700 800 27,500
use of
CUYAMA UNIT 42,800 100 63,200
By use
CARRIZO PLAIN UKRIT 2h2,800 3,200 246,000
influer
SAN JOAQUIN UNIT . 7.200 o 7,200
use of
TOTALS 638,200 82,900 721,100
City be
future
methods
for mos
Capita
gallone
lation
ineres;
?demand:
w1lifm incl'ea;




Future Water Requirements of the City of San Luis Obispo

As will be discussed in detail in Chapter IV, the most pressing water
resource problem presently facing San Luis Obispo County is considered to be
"~ the development of an additional water supply for the City of San Luis Obispo,
Estimates of the City’s future water requirements, prepared during the San
f Iuis Obispo County Investigation, formed a partial basis for various water
supply plans consgidered,

Future water reguirements were estimated by the application of pro-
© jected per capita water consumption rates to projected population increases,
é Historical population figures for the City were projected into the future by
;iuse of both the graphical comparison and the arithmetic progression methods.
i‘mruse of the former method, the slope of the projected population curve is

* influenced largely by the past experience of larger neighboring cities. By

e, %

:use of the latter method, the historical rate of population increase of the

[N
kA

ygcity being studied determines the slope of the population projection line for
4 future years, Identical results were obtained from both of the foregoing
fgmethodso

i From an analysis of water consumption and population data available

for most years since 1933, it was determined that the trend in daily per
,,bapita water consumption has remained fairly constant, averaging 172,5
5£a110ns per day,

Results of the foregoing studies indicate the future rate of popu-

o)

e
%ﬁlatien inecrease in the City will be about 690 per year, and that the resulting

Ntrease in annual water use will be about 13L acre-feet per year, Total

!
‘demands on the City's water supply system resulting from the foregoing
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in 1970, and 6,700 acre-feet in 1980. The indicated requirement of L,100
acre-feet in 1960 would be nearly equal to the total amount of water presently
available to the City, including 3,000 acre~feet from Salinas Reservoir.
Estimated rates of growth of population and water requirements for
the City of San Luis Obispo are depicted on Plate 13, "Projection of Populaticn

and Water Requirement of City of San Luis Obispof®.

Monthly Demands for Water

In the preliminary design of works to meet supplemental water re-
quirements, consideration must be given to current practice in San Luis Obispo
County as regards monthly distribution of seasonal water demand for irrigation
and urban use. Demands for water for irrigation and urban purposes in San Luis
Obispo County vary from month to month depending upon the type of land use and
prevailineg climatic conditions. Generally speaking, irrigation water is
applied during the months from April through October for most crops. Multiple
truck cropping practices in the Ceoastal and Santa Maria Units impose demands
on irrigation water supplies throughout the year subject to the occurrence of
precipitation, Irrigated hay and grain receive application of supplemental
water during the winter months when deficiencies in precipitation occur. To
achieve the desired soil moisture content for germination of seed; hay, grain,
and bean lands are often preirrigated prior to planting.

From analysis of mesasurements of application of water for irrigation
purposes during the 1952-53 and 1953=5h seasons, it has been found that for
certain crops, the monthly demand for water varies from gzero to as high as
18.4 per cent of the seasonal demand in Upper Salinas Unit. In the Coastal
Unit, the extremes were found to be much less pronounced. Analyses of records

of water consumption ebtained from the Cities of Paso Robles and San Luis
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Obispo reveal a more uniform monthly distribution than is the case with
irrigation,

Estimates of average monthly distribution of seasonal demands for
irrigation and urban water are presented in Table 27. The estimates of monthly
demands for irrigation water, showed in Table 27, for the Upper Salinas, Cuyama,
Carrizo Plain, and San Joaquin Units are based upon applied water studies made

in the Upper Salinas Unit. Figures for the Coastal and Santa Maria Units are

based on studies made in the Coastal Unit.
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ESTIMATED AVERAGE MONTHLY DISTRIBUTION OF

TABLE 27

SEASONAL DEMAND FOR WATER IN SAN LUIS OBISPO COUNTY

(In Per Cent of Season Total)

se ®e Bu %o

Upper Salinas, Cuyama, Carrizo
Plain, and San Joaquin Units

Coastal and Santa Maria Units

o
1
-
-
I3
©
o
»

Month : Urban and 5 Urban and
Irripation : suburban Irrigation s suburban
October 14.9 8.0 10.6 8.4
November 0.0 5.l 3.9 7.3
December 0,0 be3 0.0 6.8
January 0.0 ho3 0,0 6.7
February 0,0 hol 0,0 5.7
March 0.0 5.0 0,0 6.3
April 8.5 7.0 7.5 7.3
May 10,7 10,5 11,0 9.5
June 1h,.2 12,0 15,9 9.5
July 17.8 1L.2 17.4 10,7
August 18,1 13,5 16,2 11.5
Septenber 15.8 1.7 s 100
TOTALS 100.0 100.0 100.0 100,0

Supplemental Water Requirements

Supplemental water regquirements have been previously defined as the

difference between the water requirements and the sum of safe ground water

yield and safe surface water yield,

In the case of a ground water basin, the

safe yield cannot ordinarily be determined with any great accuracy until

there are indications of an overdraft as previously defined.
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does exist; the present supplemental water requirement would be equal to the

present overdraft. Under ultimate conditions of development,; the supplemental

water requirement would be equal to the present overdraft plus the difference

between present and ultimate water requirements, ¥

The existence of a supplementai water requirement does not neces-
gsarily imply that further local water conservation development is infeasible,

~ On the contrary, a large portion if not all of the supplemental requirement
 may e met by additional local surface water development. Estimated present
and probable ultimate requirements for supplemental water in San Luis Obispo
founty are discussed and evaluated in the following sections., Physical condi-

“tions in adjacent counties affecting supplemental water requirements in

' portions of San Luis Obispe County are also discussed.

Present Supplemental Water Requirements

As shown previously, presently available data indicate that none
of the ground water basins in the Upper Salinas, Cvastaly; Cuyama,; Carrizo
Plain; and San Joaquin Units are overdrawn. The present mean seasonal water
, requirement of 68,500 acre-feet in those units is apparently being satisfied
ébY the safe yield of the developed water supply and supplemental water is,
;ithérefore ; presently not required.

Throughout the County, irrigation development has been restricted
! ,i;,"" a large extent because of limited water supply development. In some local
: %lreas, temporary deficiencies have been reported. These deficiencies have

, ,}‘j_been Primarily the result of poor well spacing or improper well construction
] Vu‘d development as discussed in Chapter II. These deficiencies are, there-

‘ ghre, considered to be negligible and have not been included in present

hﬂputations .




More extensive utilization of ground water supplies will eventually
be manifesied‘by overdraft conditions unless supplemental water is made avail-
able. The continuance of a ground water level monitoring program would provide
data required to ascertain the imminence of such overdraft conditionse.

The prevailing overdraft on ground water supplies in Santa Maria
Valley is evidenced by perennial lowering of ground water levels, in all pore
tions of the valley including the Santa Maria Unit. Evaluation of present
supplemental water requirements for the Santa Maria Unit apart from the rest
of Santa Maria Valley would be meaningless as the present supplemental
requirement for water in the entire walley would have to be met in order to
eliminate the overdraft in the Santa Maria Unit. Accordingly. both present
and probable ultimate supplementzl water requirements have not been evaluated

for that Unit,

Probable Ultimate Supplemental Water Requirements

For reasons discussed hereinbefore, maximum safe ground water yield
determinations have been made for only the Upper Salinas, Coastal, Carrizo
Plain, and San Joaquin Units. The probable ultimate supplemental water
requirement of the foregoing units is estimated to be approximately

583,000 acre-feet as shown in the following tabulations

Acre-feed
Ultimate water requirement 630,000
Presently developed water supply 147,000

Probable ultimate supplemental water requirement 583,000
Approximately 155,000 acre-feet, or 26 per cent of the probable

ultimate supplemental water requirement of the four hydrologic units, can be

=15l =
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- met by further development of local water supplies, including about 29,000 acre-
feet from increased ground water development, as discussed in Chapter II, and
126,000 acre-feet from surface water developments, as discussed in Chapter IV.

: The remaining 428,000 acre-feet of water would have to be imported from

~ sources outside the County.
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CHAPTER IV. PLANS FOR WATER SUPPLY DEVELOPMENT

The water supplies of San Luis Obispo County are generally adequate
to meet present water requirements except for deficiencles presently existing
in Santa Maria Valley and in other smaller areas wherein temporary local
problems have arisen. With full development of the County's water resources,
however, large quantities of water will have to be imported from sources
outside the County. Although attainment of ultimate conditions of development
and water use will undoubtedly not occur until the distant future, the need
for development of an additional source of water for the growing requirements
of the City of San Luis Obispo is immediate.

In consideration of the ultimate water-using potential of the County
and of the immediate problem facing the City of San Luis Obispe, it is
desirable that a sound planAof water resource development be available for
San Luis Obispo County at this time, and that it be prosecuted under a
program of staged construction as the growth and attendant water needs of the
County dictate. As a result of this investigation, such a plan has been
developed which conforms to and is consistent with objectives of The
California Water Plan. In formulation of the plan for San Luis Obispo County,
the following factors were considereds

1. Provision for the water needs of the City of San Luis Obispo
for the immediate future.

2, Conservation of local waters now wasting to the ocean in order
to provide to the maximum practicable extent for the anticipated future water
needs of irrigated agriculture and urban and suburban lands throughout the

County.
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3. Importation of water from sources outside San Luis Obispo County
to satisfy the probable future water needs of the County in excess of new

water ylelds of considersd local water resource developments.

As was stated in Chapter I, the Division of Water Resources for

several yecars conducted state-wide surveys and studies for the State Water

Resources Board. These studies led to the formulation of The California Water

Plan for full ceanservation, control, and utilization of the State's water

resourc2s to meet present and future water needs for all beneficial purposes
and uses in all parts of the State insofar as practicable. As stated
previously, Bulletin No. 3 of the State Water Resources Board entitled

"he California Water Plan®, was published in May, 1957. In addition to plans
fé?‘for development of the water resouwrces of this investigation, plans are also
presented therein 10 satisfy the uvltimate water requirements of the County in
excess of water mnade available by maximum practicable development of local

- vater suppiiese

In general, major featurss cf The Califernia Water Plan are large

mltipurpose projects requiring relatively large capital expenditures. Plans
Presented in this report for the further development of local supplies would
i-",‘be such that the works could be integrated into the major features of The

V California Water Plan.

8 Descriptions of plans considered for the conservation and utilization
] i";°f local water supplies in San Luis Obispo County, and plans for importation

“  ® water from available sources outside the County, are presented in this

| iﬁhapter under the sections designated: "Plans for Local Conservation

‘ r’e"m:LODm&ent‘,“, Balternative Plans for Water Supply Develupment', "Plans for

4 I"‘p'f*l“i‘:ation of Water", and "Flood Control'.
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Included herein are estimates of costs of the various plans, esti-
mates of amounts of supplemental water that would be made available by their
adoption and construction, and an economic comparison of the relative merits
of tﬁe several plans.

Design of features of plans presented herein was necessarily of a
preliminary nature and primarily for cost estimating purposes. More detalled
investigation, which would be required in order to prepare construction plans
and specifications, might result in designs differing in detall from those
presented in this bulletin. The resulting estimates of cost must also be
considered of a preliminary nature and for the purpose of comparing the rela-
tive merits of the conslidered projects. Further conslderation of a given
project would require procurement of additional topography and other design
data, as foundation drilling and materials analyses. Such work was beyond the
scope of this investigation.

The capital costs of dams, reservoirs, diversion works, conduits,
pumping plants and appurtensnces for water conservation and conveyance systems
studied were estimated from preliminary desligns based largely on data from
surveys made during the current investigation, both by the Division of Water
Resources and other cooperating agencies. Estimates of coﬁstruction quantities
vere made from these preliminary designs. Unit prices of construction items
were determined from recent contract bid cost data for projects simllar to
those under consideration or from manufacturers list prices and are considered
representative of prices prevailing in 1954, Estimates of capital cost includ-
ed costs of rights of way and construction, 10 per cent of construction costs
for engineering, 15 per cent of the construction costs for contingencies, and
interest during construction computed at the rate of four per cent per annum

for one=half the construction period. Estimates of annual costs included
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interest on the capital investment at 3.5 per cent per annum, amortization

over a LO-year period on a 3.5 per cent sinking fund basis, replacement costs,

operation and maintenance costs, and cost of electrical energy required for ‘
pumping. Replacement costs were estimated as the annual costs of accumulation ji "
of a sinking fund, bearing three and one-half per cent interest, equal to the
estimated costs of those items of dam construction such as gates, valves, and
other metal work, and pipe line and pumping plant equipment which, it is
estimated, would require replacement during the assumed repayment period.

| Operation and maintenance costs were estinmated for dams and reserveoirs on the
basis of the costs shown in the following tabulations

$0.20 per acre-foot for first 25,000 acre-feet of storage capacity

$0.10 per acre-foot for next 75,000 acre-feet of storage capacity

$0.06 per acre-foot for next 900,000 acre-feet of storage capacity

Plans for Local Conservation Jevelcpment

The erratic occurrence of runoff in San Luis Obispo County severely

Ehmits the extent to which local water supplies can be utilized without regu-
AE}Atony storage capacity to equalize stream flow from winter to summer months
;%Fﬁ from wet periods to ensuing periods of drought. At the present time, this
Pequired regulatory storage capacity hés largely been developed in the under=-
}Fﬁund storage basins. Studies by the Division of Water Resources indicate that
u‘maXImum of approximately 200,000 acre=feet of water per season presently

ting to the ocean can be economically conserved for beneficial use in San
s Obispo County through further regulation by surface and underground \
ervoirs,

The two primary methods by which a porticn of the presently wasted

T right be captured, including increased developrent of ground water

»A ;plles and storage of runoff in surface reservoirs, are discussed in the
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following paragraphs. As at present, it is anticipated that direct diversions
of surface runoff will continue to comprise a minor portion of the total

developed water supply.

Further Development of Ground Water Storage

It is estimated that in excess of 200,000 acre~feet of underground
storage capacity has been utilized to date in the County, most of which has
been in the Paso Robles Basin of the Upper Salinas Unit. Future growth and
economic development in the County will necessarily bve reflected in further
utilization of the underground reservoirs. Correspondingly, ground water
levels will be further lowered during drought periods, thus providing storage
space for percolation of stream flow and precipitation during subseguent wet
periods.

As set forth in Chapter II, it is estimated that ground water basins
in San Luis Obispo County, with increased utilization as will occur by the
additional development of overlying lands, could provide an additional yield
of about 33,000 acre-feet per season. To attain this increased yield it would
be necessary to dewater in excess of L00,000 acre-feet of additional ground water
storage capacity. Such additional utilization would not, however, result in
the creation of excessive pumping lifts nor would withdrawsls from the basins
under such conditions exceed average annual recharge thereto. The Paso Robles
and Arroyo Grande Basins are the most important in the County with respect to
possibilities for increased ground water development.

Planned operation of ground water basins would result in increased
vield not only through salvage of a portion of the runoff presently wasting
to the ocean, but also,in certain areas, through reduction or elimination of

nonbeneficial consumptive use of water by phreatophytes. It is estimated
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¢ that up o 12,000 acre-fzet of water per season may be conserved by elimina-

£
i

, tion of phreatephytic growth in ground water basins of San Luis Obispo County.

For purposes of review, thers is presented in Table 28 a summary of

e R

*gstimated present and anticipated maximum practicable safe seasonal yield of

k1

gground water supplies in San Luis Cbispo County exclusive of the Santa Maria

4 and Cuyema Units.

%

- TABLE 28

Ly

. ESTIMATED PRESENTLY DEVELCOPED

5 AND MAXTMUM PRACTICABLE SAFE YIELD

. OF GROUND WATER SUPPLIES IN

PORTIONS OF SAN LUIS OBISPO COUNTY AND VICINITY

In Acra-Feet

tEstimated safe seasonal yield

iﬁ Hydrolegic uwait sPresently developeds Maximum
UPPER SALINAS UNIT 26,900 45,0002

COASTAL UNIT 13,800 2h,800

CARRIZO PLAIN UNIT €00 600

SAN JOAQUIN UNIT 0 0

TOTALS 41,300 70,400

as Includes yield of Paso Robles Basin within
lMonterey County.

As set forth in Chapter II, the maximum safe seasonal yields of
;Fertain ground water basins were limited for the purposes of this bulletin to
f“w estimated mean sessonal water raquirements of overlying lands not affected
AﬁyprOposed surface waver supply developments. Therefore, these estimated
zfemlseasonal water requirements of overlying lands were deducted from
Ygtimated gross vields of proposed reservoirs to obhain net safe seasonal
Helds thereof.,
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Potential Surface Storage Developments

Investigation of potential surface storage developments in San Luis

Obispo County included studies to determine the amounts of supplemental water

that could 'be developed by construeting reservoirs of various storage

capacities at the sites considered, geologic investigations to determine suit-

ability of dam sites in regard to types and heights of dams, and estimates of

capital and annual costs for purposes of establishing economic relationships

between the various storage capacities considered at the several sites.

Preliminary Yeconnaissance was made of 58 potential dam and reservoir

sites in San Luis Obispo County and viecinity, after which efforts were concen-

trated on more detailed investigation of 17 of the sites considered more

favorable for development.

The sites given reconnaissance examination and

subsequently eliminated on the basis of poor geologic conditions, limited

water supply, high capital costs, or excessive unit costs of water are listed

in the following tabulation and shown on Plate 14:

Dam and reservoir

American Canyon
Pozo

Salinas No. 2
Salinas No. 1
Upper Atascadero
Rocky Gorge

Upper dJack
Middle Jack
Upper Paso Robles
Lower Pasoc Robles
Mustang

Elkhorn

Stream

Dam and reservoir

Upper Salinas Unit

Salinas River
Salinas River
Salinas River
Salinas River
Atascadero Creek
Graves Creek
Jack Creek
Jack Creek
Paso RHobles Creek
Paso Robles Creek
Tributary to
Cholame Creek

Middle Mountain
Upper Cholame
Lower Cholame
White Canyon

Palo Prieto Canyon

La Panza
Shedd Canyon

Huerhuero

Carrizo Plain Unit

Unnamed tributary
to Carrizo Plain
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Stream

Cholame Creek
Cholame Creek
Cholame Creek
White Canyon
Creek
Palo Prieto
Canyon Creek
San Juan Creek
Shedd Canyon
Creek
Huerhuero Creek
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wn and reservoir

——

jpper Burnett
wer Burnett
e Tree
%ileno

yows Nest

#d Mountain
gpress Mountain
fammoth Rock
n Geronimo
fiyucos

#isty Peak

Stream

Dam and reservoir

Coastal Unit

Burnett Creek
Burnett Creek
Arroyo de la Cruz
Arroyo de la Cruz
Steiner Creek

San Simeon Creek
Santa Rosa Creek
Santa Rosa Creek
Villa Creek
Cayucos Creek
0ld Creek

San Luisito Creek*

Dark Range
Estero
Cerrc Alto
Los Osos
Lagura Lake

See Canyon
Pismo

Stone Cabin
Iopez No., 2
Basquez

San Bernardo

% Not shown on Plate 14; see description below.
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P of this investigation.

Wpplemental water requirements.

;&rted supplies.,

7;%? Supplies for smaller communities.

B! Some of the smaller communities.

Stream

Toro Creek

Toro Creek

Morro Creek

Los Osos Creek

San Luis Obispo
Creek

See Canyon Creek

Pismo Creek

Lopez Creek

Lopez Creek

Basquez Creek

San Bernardo Creek®

Reconnaissance investigation of potential dam and reservoir sites
gﬁhe Carrizo Plain and San Joaguin Units, as well as eastern portions of the
??r Salinas Unit, together with hydrologic studies, indicated that there are
Eifeasible sites, and that present waste of water from those areas is either
_3existent or insignificant in comparison with present and probable future

| Some sites in the foregoing tabulation,

Ylever; were studied for possible development as regulating reservoirs for

A number of sites suitable for smaller development, such as San
n?nﬁmo, Cayucos; Esterc, Cerro Alto, and Rocky Gorge, also San Luisito and
,;lBernardo, which are located on minor tributaries of Chorro Creek east of

Bay, were reconnoitered and found to have possibilities for providing

Because of their limited storage
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ty or yield, further study of these sites was considered beyond the
Subsequent investigations, however, may prove

E° Sites to be highly desirable for construction by individual farmers
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Preliminary designs and cost estimates were made for the remalning
17 dams and reservoirs investigated. In most cases, estimates of cost and
of reservoir yield were made for several capacities at each site. All sites
examined are shown on Plate 14, entitled "Existing and Potential Water Supply
Developments"”. Those sites at which preliminary designs and cost estimates

were prepared are listed in the following tabulation:

Danm and reservolr Stream Dam and reservoir Stream

Upper Salinas Unit

Rinconada Salinas River Lovwer Jack Jack Creek

Cantexa Salinas River Santa Rits Santa Rita Creek
Lover Atascadero Atascadero Creek San Miguelito Facimiento River
Dover Dover Creek Jarrett Shut-In Nacimiento River

Coastal Unit

Bald Top San Carpoforo Creek Santa Rosa Santa Rosa Creek

Ragged Point San Carpoforo Creek Whale Rock Old Creek

Yellow Hill Arroyo de la Cruz Wittenberg Arroyo Grande

Palmer Flats San Simeon Creek Creek

San Simeon San Simeon Creek Lopez Arroyo Grande
Creek

It will be noted in the foregoing tabulation and on Plate 14 that
a number of alternative sites were considered for the construction 4f dams on
several of the streams in the County. Final decision as to the site or sites
considered most feasible of development on a particular stream or stream
system was reached after consideration of the various engineering and economic
factors inveolved. In some cases, the limited water supply precluded more then
a single development on a given stream. In other instances, sites were
eliminated from further consideration due to apparent limitations as to
geologic conditions or after preliminary design and cost estimates revealed

excessive capital or unit costs of water.
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Prior to completion of this bulletin, the Monterey County Flood
Control and Water Conservation District initiated and essentially completed

construction of Nacimiento Dam and Reservoir, Further study of the

ST

El Nacimiento, Winchester Ranch, and Pebblestone Shut-In on the Nacimiento
River as possible sites for the development of supplemental water supplies for

San Luis Obispo County would serve no practical purpose, and they were there=

fore eliminated from further consideration in this tgulletino

Although several alternative storage capacities were investigated

¢ at the final chosen sites, detailed discussions of t;he proposed developments
are presented following for only one capacity at each site. Detailed cost
estimates for all structures considered are presented in Appendix L of this
bulletin.

\ Estimates of monthly runoff throughout the base period were nrade for
each of the chosen sites, using the previously described method developed by
Troxell wherein consideration is given to available runoff records for the
%area as well as precipitation, slope, vegetative cover, and absorptive char-

acter of the respective watersheds. Monthly distribution of estimated

[ 8treams. At the Lower Jack and YellowHill sites, actual records of measured

;!'unoff were available for a portion of the base period. The resulting
ecorded or estimated monthly runoff occurring during the base period at

gsalinas and Nacimiento Dams, in addition to the 11 sites chosen for study, is

iP!‘&Sented in Appendix J. Annual summaries of the runoff values at proposed

'.f‘i,dam sites are presented in Table 29.
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TABLE 29

RECORDED AND ESTIMATED SEASONAL RUNOFF
DURING BASE PERIOD AT SELECTED DAM SITES IK SAN LUIS OBISPQ COUNTY AND VICINITY

In Aore~Feet

H Upper Salinas Unit 3 Coagtal Unit

Season : H :  San : Jerrett : : Upper : t s :
sLower Jagk :Sants Rite :Miguelitc : Shut-Tn : Bald Tep :Ragped Point:Yellow Hill: San Simeon :Santa Rosa :Whale Rook : Lope®
1935-36 10,700 9,500 50,600 94,600 17,800 35,000 L3000 23,800 16,800 14,000 13,500
37 12h00 11,000 57,500 107,700 20,500 43,600 51,400 28,100 20,400 18,500 34,300
38 30,600 264300 12l;300 234, 500 37,800 77,5300 109,900 52,400 36,000 31,400 Lo, 300
33 2,000 1,900 8,900 16,600 2,300 6,500 65300 4,300 3,800 2,700 6,400
Lo 18,900 13,900 73,500 137,800 25,700 51,800 66,000 35,000 2h, hoo 16,500 13,400
iguo=-b1 32,000 27,400 136,400 257,600 L5 700 94,000 128,900 63,800 39,000 37,500 53,700
L2 12,600 11,200 61,800 115,600 2l4, 300 49,000 56,200 33,100 22,900 18,000 16,700
k3 15,700 13,900 71,400 135,700 25,200 50,800 64,500 34,400 18,600 20,400 36,400
W §;s20 745700 43,000 76,500 15,500 30,500 36,600 20,600 13,000 11,300 13,900
bg 8,960 8,100 42,500 79,300 15,700 30,800 96,600 20,800 15,000 11,000 11,300

[

g; Jgls.lg 6, 0h0 5,400 30,600 57,100 11,800 23,000 25,500 15,500 11,700 7,400 9,300
N k7 3,350 3,100 15,500 28,800 6,400 12,100 12,100 8,200 5,100 3,600 6,600
! 48 2,400 2,100 12,100 22,100 4,800 9,100 9,000 6,100 3,600 2,500 £45100
kg 6,080 5,500 29,500 55,100 11,000 21,500 24, koo 14,500 8,200 5,400 7,000
50 4,480 4,100 27,000 50,200 10,400 20,300 21,800 13,600 7,400 5,700 9,000
1950-51 5,730 5, 200 30,000 55,700 12,100 23,500 24,800 15, 900 13,100 7,400 8,700
AVERAGES 11,100 3,800 50,800 955 200 18,000 36,100 W 800 2, loo 16,200 13,300 18,300

Y AXO 591
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Monthly net evaporation rates throughout the base period were
gstimated for each reservoir, based primarily upon records of evaporation at

Salinas Reservoir adjusted for differences in precipitation and temperature

gccurring at each of the individual reservoirs. Values of net evaporation

were conpuied as the difference between gross evaporation and the consumptive

use of water by native vegetation in the reservoir area. The resulting

average values of estimated monthly unit net evaporation at the various

reservoir sites are presented in Table 3C.
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TABLE 30

A ESTIMATED AVERAGE MONTHLY NET EVAPORATION
DURING BASE PERIOD AT SELECTED RESERVOIR SITES
IN SAN LUIS OBISPO COUNTY AND VICINITY

In Feet of Depth

Upper Salinas Unit Coastal Unit

H H ¢+ Bald Top, : : : ¢
sLower Jack:San Miguelito: Upper : : H H
Month ¢ and : and Jarrett :Ragged Point,¢San Simeon:Santa Rosa:Whale Rock: Lopez
sSanta Rita: Shut=In : and : : : :
: : + Yellow Hill : : : 3
October 0.31 0.33 0,21 0.20 0,19 0.29 0.26
November 0.05 0,08 0.09 0.0 0.06 0.12 0.09
December =0.37 -0.28 =0.21 -0.19 -0,1L -0.04 -0.09
January =0.27 =0,19 =0.16 -0.17 -0.09 -0,03 -0.08
February ~0.50 -0,36 =0, 20 =-0.21 =0.12 =0.03 =0.11
March =0.23 -0.14 -0.13 =0,10 -0, 02 0,06 -0.03
April 0.19 0. 22 0.12 0.12 0.1} 0.22 0.16
May 0.51 0.51 0,30 0.30 G, 29 o.L1 0.37
June 0.63 0.63 0.38 0.38 0.38 0.50 0,45
July 0.75 0.75 0.41 0.L2 0.41 0.57 0,50
August 0.T1 0.71 0,0 0.40 0.40 0.55 0,48
september 0.56 0,56 0,33 0.33 0,33 0.L6 0.40
TOTALS 2.34 2.82 1.54 1.53 1.83 2,96 2.L0
g B § R E 3 38 33 2 8
4 o 5 8 2 5 % B e 9 Y
- 5 & & 05 g X o 2 o9 0 B 0



Sedimentation in proposed reservoirs was estimated from records
1 of sediment accumulation at existing reservoirs in central and southern
 galifornia, including those available for Salinas Reservoir. Use was also
i made of the basic sedimentation equation presented in the report entitled

- #Flood Frequencies and Sedimentation from Forest Watersheds", by Henry W.

: Anderson, U. S. Forest Service, dated August, 1949. Reservoir operation
istudies wsre based on the effective storage capacity that would remain after
;20 years of sedimentation, which period represents one~half of the amortiza-
;;tion period assumed for dam and reservoir costs. The construcied capacity
of the reservoirs is hereinafter referred to as the "gross reservoir storsge
}capacity“, and the effective capacity remaining after 20 years of operation
éas the "net reservoir storage capacity". Values of sedimentation utilized

%for the various reservoirs are shown in the following tabulations

Sedimentation
ailowance,
Reservoir in acre-feet
Upper Salinas Unit
Lower Jack 500
Santa Rita 500
San Miguelito 1,000
Jarrett Shut-Iin 2,000
Coastal Unit
Bald Top 500
Ragged Point 500
Yellow Hill 1,000
San Simeon - 500
Santa Rosa 500
Whale Rock 500
Lopez 1,000

It is possible that more conservation storage in the foregoing
\ Teservoirs could be preserved by keeping burned areas to a minimum and

§:Xintaining good vegetative cover in the tributary watersheds.
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Yields of new water for wvarious assumed capacities at each of the
sites receiving detailed consideration were determined from monthly operation
studies conducted over the chosen base period, 1935-36 through 1950=51.
Reserveirs were first operated on a 'Ygross" safe yield basis in which it was
assumed that all runoff at each dam site was susceptible of regulation by the
reserveirs Gross yields thus obtained were then reduced to net yields,
assumed to be equal to the estimated amounfs of water available for storage
and utilization which would not otherwise be put to beneficial use downstreanm
under anticipated uwltimate conditions of development by increased utilization
of the ground water basins. Therefore, propesed reservoirs were not credited
with presently undeveloped ground water yield which could ultimately be put
to beneficial use on lands overlying ground water basins. Estimated maximum
safe ground water yields for each of the ground water basins identified during
this investigation were presented previously in Table 12.

The monthly distribution of yields from reservoirs in the Upper
Salinas Unit was based upon an irrigation demand schedule. For the €oastal
Unit, the monthly distribution of demand was assumed to reflect a 75 per cent
irrigation demand schedule and 25 per cent urban demand schedule. Following
is a tabulation showing monthly demand schedules used for reservoir operation

studies in the two foregoing units.

«170~

10 pas:
of once
full,

reducir
and Sar
to vary
and Sap
Negligi

Purpose

tons try
from 1

Costs ¢



Monthly demand in
per cent of annual total

Month Upper Salinas Unit Coastal Unit
October 1L.9 10.0
November 0.0 L7
December 0.0 1.7
January 0,0 1.7
February 0.0 J.n).x
March 0,0 196
April 8.5 Toh
May 10,7 12,9
» June 1,2 1Ll
1‘ July 1708 1508
August 18.1 15.0
g September 15,8 13.4
H
i TOTALS 100.0 100.0

3

¥

2
%
¥

Spillways for proposed dams in San Luis Obispo County were designed

ito pass the probable peak discharge from a flood having an estimated frequency

e

P

- of once in one thousand years occurring at a time when the reservoir would be

A

S, 2,

¢full. Consideration was given to the effect of surcharge reservoir storage on

i?educing pesk discharges over spillways at all reservoirs except Lower Jack

kA
S5y

#and Santa Rita. Effective reductions in estimated peak flows were estimated

%go vary from 7 to 65 per cent, based on routing studies. For the Lower Jack

x
2

gﬁﬁ Santa Rita Reservoirs, the effect of surcharge storage was found to be

g?%ligible, and no reduction in peék flow was considered for spillway design
ﬁ?wpﬁsesn In all cases, spillway designs are considered to be conservative.
: The valuations of lands and improvements required for the
fonstruction of proposed dams and reservoirs were based upon data obltained
gg“m the San Luis Obispo and Monterey County Assessors. Estimates of the
%%Sts of necessary highway relocations were furnished by the Monterey County

i¢°0d Control and Water Conservation District, the San Luis Obispe County

208 Commissioner and the State Division of Highways.
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Presented following are brief discussions of the 11 dam and reservoir
sites considered most favorable of development in San Luis Obispo County and
vicinity. The results of investigation of these sites are deplicted graphically
on Plate 21, entitled "Relationship Between Storage Capacity of Reservoirs
and Capital Costs"; Plate 22, entitled "Relationship Between Storage Capacity
of Reservoirs and Net Safe Seasonal Yield®™; and Plate 23, entitled "Relatione

ship Between Net Safe Segsonal Yield of Reservoirs and Annual Unit Cost®,

Lower Jack Dam and Reservoir. The Lower Jack dam site is located

on the lower reach of Jack Creek in the Paso de Robles land grant, about six
miles west of the twon of Templeton. The site has been variously called Lower
Jacreek and Lower Jack Creek in the past. Consideration was given to con-
struction of a dam and reservoir at the Lower Jack site for storage';f
surplus waters of Jack Creek, and utilization of the waters so conserved in
the Upper Salinas Unite.

The Lower Jack dam site was mapped at a scale of one inch equals
100 feet, with a contour interval of five feet, and the reservoir area was
mapped at a scale of one inch equals LOO feet, with a contour interval of
10 feet, by the U. S. Bureau of Heclamation in 19L6. Reservoir areas and

storage capacities, computed from the reservoir area map, are presented in

Table 31 °

-] 72
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TABLE 31

AREAS AND CAPACITIES OF
LOWER JACK RESERVOIR

Depth 2 Water surface 8 Water 3 Storage
of water elevation, H surface H capacilty,
at dam, : U.S.G.5. datum, s area, H in
in feet 3 in feet : in acres 3 acre-feet
0 990 0] 0
10 1,000 L 10
20 1,010 18 120
30 1,020 39 410
Lo 1,030 60 900
50 1,040 98 1,700
60 1,050 130 2,8L0
70 1,060 160 4,290
80 1,070 190 6,040
90 1,080 220 8,090
100 1,090 260 10,500
110 1,100 310 13,300
115 1,105 330 15,000
120 1,110 350 16,600
130 1,120 110 20,100
150 1,130 470 25,000
150 1,110 560 30,000
160 1,150 660 36,100
170 1,160 750 ;3,100
180 1,170 850 51,100
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Based upon preliminary geclogic reconnaissance, the Lower Jack dam
site is considered suitable for either an earthfill or masonry type of dam,
Geology of the site was investigated by the U. S. Bureau of Reclamation in
1947, and by the Division of Watér Resources in 1953. No exploratory drilling
or trenching of the foundation has been done at this site; nor of the borrow
areas.,

Bedrock at the dam site consists of massive, fairly well-bedded,
Cretaceous sandstones, and some conglomerates. The beds strike nearly east-
west across the southeast trending channel, and have a L0 to 50 degree dip
downstream, About 200 feet upstream from the axis, a fault crosses the channel,
bringing shales of the reservoir area in contact with the sandstones at the
dam site. The sandstones are fractured and would probably require moderate
grouting., There is considerable so0il creep cn the right abutment, and possi-
bly some small slides,

In the channel section of the dam, it is estimated that a depth of
two feet of gravel would have to be stripped, and the bedrock shaped under
the impervious core. It is further estimated that about six feet of surface
soil and six feet of weathered rock would have to be removed from the left
and right asbutments for the impervious section.

Yield studies were made for reservoir storage capacities of 15,000
and 25,000 acre-feet at the Lower Jack site and are summarized in Appendix K.

The estimates of safe seasonal yield obtained from these studies are as

followss
Gross

Height reservoir Safe seasonal
of storage vield, in
dam, capacity, acre-feet

in feet in acre-feet Gross : Net
135 15,000 5,600  3,L00
160 25,000 6,300 4,600
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Differences between gross and net yields presented in the foregoing
. tabulation represent releases required to maintain water levels in downstream

; ground water basins at elevations which would prevail without operation of

£k

gthe reservoir under present conditions of development. The relationship be=

%tween reservoir storage capacity and net safe seasonal yield for Lower Jack

" reservoir is shown graphically on Plate 22,

Lot

After consideration of results of the yield studies, geologic

gl

sy

{reconnaissance, and topography of the site, detailed estimates of cost were

-prepared for an earthfill dam and reservoir of both the foregoing sizes,

“yhich estimates are presented in Appendix L, General features of both sizes
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Santa Rita Dam and Reservoir. The Santa Rita dam site is located

on Santa Rita Creek about three miles upstream from its confluence with Paso
Robles Creek in the Asuncion Land Grant. Conslderation was given to con-
struction of a dam and reservoir at the Santa Rita site for storage of flood-
waters in Santa Rita Creek and utilization of water so conserved in the Upper
Salinas Unit.

The Santa Rita dam site was mapped at a scale of one inch tc 50
feet, with a contour interval of five feet, by the U. S. Bureau of Reclamation
in 1946. Reservoir areas and storage capacities for various stages of water
surface elevation were computed from U. S, Geological Survey guadrangles at a
scale of 12,000, with a contour interval of 20 feet, and are shown in

Table 33.




TABLE 33

AREAS AND CAPACITIES OF
SANTA RITA RESERVOIR

Depth :  Water surface 3 Water : Storage
of water 2 elevation, :+  surface H capacity,
at dam, : U.5.G.S. datum, : area, : in

in feet : in feet ¢ in acres 3 acre=feed
0 1,005 0 0
5 1,010 1 2
15 1,020 L 30
E 25 1,030 10 100
H 35 1,040 19 240
vﬁ 45 - 1,050 3L 510
55 1,060 51 930
- 65 1,070 66 1,520
¥ 75 1,080 82 2,260
. 85 1,090 120 3,270
£ 95 1,100 150 4,620
: 105 1,110 190 6,320
& 115 1,120 220 8,370
5 124 1,129 . 260 10,500
125 1,130 270 10,800
135 1,140 320 13,800
138 1,143 340 1},800
145 1,150 390 17,300
155 1,160 L60 21,600

i

L ar e
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A spillway saddle is located on the ridge northeast of the left
abutment. The geology of the site was investigated by the U. S. Bureau of
Reclamation in 1947 and by the Division of Water Resources in 1953. No
exploratory drilling or trenching of the foundation has been done at this
site, nor of the borrow areas. Based upon preliminary geologic reconnaissance,
the Santa Rita dam site is considered suitable for an earthfill dam.

Bedrock at the dam site consists of sandstone, siltstone, and shale
of Cretaceous age. Outcrops are found only in deep gpnllies and in roadcuts.
All expdsures exhibit fairly tight fractures and joints, and light to moderate
grouting would be required. The rocks strike directly across the stream bed
at the axis and dip LO to 50 degrees upstream. About 100 yards downstream
the beds dip downstream, suggesting the presence of major geologic structure
in the area.

It is estimated that an average depth of 16 feet of sand, gravel,
and weathered rock would have to be stripped in the channel section under the
irpervious section of the dam. An estimated six feet of soil and eight feet
of weathered rock would have to be stripped from both abutments for the
impsrvious section. Stripping depihs to sound rock for the spillway would
be the same as on the abutments.

Yield studies were made for reservoir storage capacities of 10,000
and 15,000 acre-feet at the Santa Rita site, results of which are summarized
in Appendix X. The estimates of safe seasonal yield obtained from these

studies are as follows:

=180-

tabul at;
ground ¥
the rese
between

Reservoi

naissanc
for an e
are pres

reservoi;




Gross

Height reservoir Safe seasonal
of storage yield in
dam capacity acre-feet
in feet in acre-feet Gross ¢ Net
12} 10,000 1,500 2,700
138 15,000 5,200 3,200

Differences between gross and net yields presented in the foregoing
tabulation represent releases required to maintain water levels in downstream
ground water basins at elevations which would prevail without operation of
- the reservoir under present conditions of development. The relationship
between reservoir storage capacity and net safe seasonal yield for Santa Rita
 Reservoir is shown graphically on Plate 22,

After consideration of results of the yield studies, geologic recon-
naissance,and topography of the site, detailed estimates of cost were prepared
" for an earthfill dam and reservoir of both the foregoing sizes, which estimates

are presented in Appendix L. General features of both sizes of dam and

reservoir are listed in Table 3l
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TABLE 3k

GENERAL FEATURES OF TWO SIZES OF DAM AND
RESERVOIR AT THE SANTA RITA SITE ON SANTA RITA CREEK

Characteristics of Site

Drainage area--18.6 square miles

Estimated average seasonal runoff--9,800 acre-feet per year
Estimated average net seasonal depth of evaporation--2.3L feet
Estimated sedimentation-=-500 acre-feet

Elevation of stream bed, U.S.G.S. Datum=-1,005 feet

:Gross reservoir storage capacity,

s in acre-feet
: 10,000 g 15,000
Barthfill Dam
Crest elevation, in feet, U.5.3.S. datum 1,1Lk 1,158
Crest length, in feet LL7? 520
Crest width, in feet 25 25
Height, spillway lip above stream bed, in feet 124 138
Side siopes, upstream and downstream 2.25¢1 2.5:1
Freeboard, above spillway lip, in feet 1 15
Volume of fill, in cubic yards 422,600 665,130
Reservoir
Surface area at spillway lip, in acres 26l 341
Net storage capacity at spillway lip,
in acre=feet 9,500 14 .500
Type of spillway Ogee weir with concrete chute
Spiliwey dischavge cevacity, i second feet 20,000 20,000
Type of outlet Pipe encased Pipe encased
in concrete in concrete
Estimated neh cafe seasonal yield,
in acre-feeb 2,700 3,200
Capital Costs
Dam and reservoir 1,107,000 $1,L0L,000
Per acre=foot of storage 111 9
Per zcre=foot of net safe yield 410 L39
Annual Costs
Dam and reservoir $56,800 $70,700
Per acre-foot of net safe yield 21.00 22.10
Per acre-foot of incremental net safes yield ———— 27.80
I
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http:evaporation--2.34

For each height of dam, the earthfill structure would comprise an
impervious core of select earth material, and upstream and downstream sections
of free-draining material. The upstream face of the dam would be protected

against wave action by rock riprap placed to a depth of three feet normal to

the slope., It is estimated that sufficient material, both pervious and
impervious; and riprap, could be obtained within one and one-half miles of the
dam site in the reservoir area,

The spillway for either height of dam would cut through the saddle
northeast of the left abutment discharging into a ravine downstream from the
toe of the dam, and would have a discharge capacity of 20,000 second-feet.,

The spillway would be designed as a concrete-lined overpour chute with an
ogee weir control section.

The outlet works for either height of dam would consist of a 36~inch
diameter steel pipe encased in concrete, placed in a trench excavated to
sound rock beneath the dam. Releases from the reservoir would be controlled
at the upstream end of the outlet by means of hydraulically operated slide
gates in an inclined intake structure on the slope of the right abutment
upstream from the dam. Releases would be further regulated by a Howell-Bunger
valve at the downstream end of the outlet,

It was estimated that either height of dam could be constructed
¥ithin one year and that summer flow of Santa Rita Creek could be diverted
through the outlet conduit.

For illustrative purposes; a plan, profile, and section of a dam,

- freating a reservoir with a storage capacity of 15,000 acre-feet at the Santa

Rita site, are shown on Plate 17.
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San Miguelito Dam and Reservoir. The San Miguelito dam site is

located in Monterey County on the upper reaches of the Nacimiento River, about
two miles upstream from the mouth of Gabilan Creek and about nine miles up-
stream from Jarrett Shut-In dam site. The reservoir area lies within Hunter=-
Liggett Military Reservation. Consideration was given to the construction of
a dam and reservoir at the San Miguelito site for storage of floodwaters of
Nacimiento River and utilization of water so conserved in the Upper Szlinas
Unit,

The San Miguelito dam site and two saddle dam sites were mapped at
a scale of one inch equals 100 feet, with contour intervals of ten feet, by
the Division of Water Resources in 195L. Reserveir areas and storage
capacities for various stages of water surface elevation were computed from
U, S. Geological Survey quadrangles at a scale of 1:2};,000, with contour

intervals of 20 feet, and are shown in Table 35.
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TABLE 35 : ié
AREAS AND CAPACITIES COF ‘%
SAN MIGUELITO RESERVOIR {
Depth s Water surface : Water : Storage v
B of water elevation, : surface ¢ capacity,
at dam, ¢ U.5.G.5. datum, : area, : in :
; in feet in feet t in acres : acre-feet //
g
. 0 1,110 0 0 L
: 10 1,120 2 6 .
; 20 1,130 6 50 A
; 30 1,140 13 140
i L0 1,150 30 360
¥ 50 1,160 55 780
§ 60 1,170 90 1,510 ;
4 70 1,180 180 2,860 P
7 80 1,190 3L0 5,460 -
90 1,200 540 9,860
¢ 100 1,210 820 16,700 F
110 1,220 1,150 26,500 =}
120 1,230 1,570 40,100
1 126 1,236 1,800 50,200
‘ 130 1,240 1,980 57,900
140 1,250 2,400 79,800 :
150 1,260 2,800 106,000 :
158 1,268 3,060 129,400 &
160 1,270 3,120 136,000 N
170 1,280 3,440 168,000 R
180 1,290 3,770 20l ,000 i\
190 1,300 L,210 2Lk ,000 g‘
4
‘o
!
=
\
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TABLE 36

GENERAL FEATURES OF TWO SIZES OF DAM AND
RESERVOIR AT THE SAN MIGUELXITO SITE ON NACIMIENTO RIVER

Characteristics of Site
Drainage area--68.l square miles

Estimated average seasonal runoff--50,800 acre-feet
Estimated average net seasonal depth of evaporation--2.82 feet

Estimated sedimentation--1,000 acre-feet

Flevation of stream bed, U.S8.G.S. datun=--1,110 feet

Earthfill Dam

Crest elevation, in feet, U.5.G.S. datum
Crest length, in feet

Crest width, in feet

Height, spillway lip above stream bed, in feet

Side slopes, upstream and downstream
Freeboard, above spillway lip; in feet
Volume of fill, in cubic yards

Auxiliary Saddle Dams

Number of dams

Aggregate crest length, in feet
Height, in feet

Crest width, in feet

Side slopes

Total volume of fill, in cubic yards

Reservoir
Surface area at spillway 1ip, in acres
Net storage capacity at spillway lip,
in acre-feet
Type of spillway
Spillway discharge capacitys; in second feet
Type of outlet

Estimated net safe seasonal yield,
in acre-feet

~188=

:Gross reservoir storage capacity,

»
©

.

in acre-feet
50,000 s 130,000
1,250 1,285
1,80 630
30 30
126 158
2.5:1 3:1
14 17
638 ,200 1,300,000
0 2
e 2,740
—— 50
oo on 30
—oe 2.5zl
m—— 403,800
1,820 3,060
49,000 129,000
Ogee weir located in saddle
49,000 38,600
30~inch 36-inch
diameter diameter
steel pipe steel pipe
6,000 13,000

fapital C
Dam and 1
Per acre-
Per acre-

dnnual Go
Dam and r
Per acre-
Per acre-




GENERAL FEATURES OF TWO SIZES OF DAM AND
RESERVOIR AT THE SAN MIGUELITO SITE ON NACIMIENTO RIVER

(continued) N
:Gross reservoir storage capacity,
: in acre-feet
: 50,000 2 130,000
fapital Costs
Dam and reservoir $1,73hL,000 $3,017,000 )
Per acre-foot of storage 35 23 3 :
per acre~foot of net safe yield 289 232 B :
Annual Costs
fam and reservoir $ 88,700 $ 155,600
Per acre=foot of net safe yield 14.80 12,00
Per acre~-foot of incremental net safe yield -—— 9.60 ‘
S
F
!
g
-189=
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The Jarrett Shut-In dam and saddle dam sites were mapped at a
scale of one inch equals 100 feet, with contour interval of 10 feet, by the
Division of Water Resources in 195h. Reservoir areas and storage capacities
for various stages of water surface elevation were computed from U. S.

Geological Survey quadrangles at a scale of 1:24,000, with contour interval

of 20 feet;, and are shown in Table 37.
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Copy of document found at www.NoNewWipTax.com




TABLE 37

AREAS AND CAPACITIES OF
JARRETT SHUT-IN RESERVOLR

Depth : Water surface : Water : Storage
of water : elevation, : surface : capacity,
at dam, : U.S.G.S. datum, : area, : in
in feet @ in feet : in acres : acre-feet
0 900 0 0
10 910 3 20
20 920 10 80
30 930 28 270
Lo 940 5k 680
50 950 79 1,350
60 960 110 2,290
70 970 140 3,540
80 980 190 5,190
90 990 250 75390
100 1,000 320 10,200
110 1,010 380 13,700
120 1,020 430 17,800
130 1,030 510 22,500
140 1,040 580 27,900
1Lkh 1,0LL 610 30,000
150 1,050 660 34,100
160 1,060 760 41,200
170 1,070 880 49 ,L00
180 1,080 1,040 59,000
190 1,090 1,270 70,600
193 1,093 1,350 75,000
200 1,100 1,570 8,800
210 1,110 1,850 102,000
21L 1,114 1,960 110,000
220 1,120 2,130 122,000
230 1,130 2,610 145,500
2,0 1,140 3,090 174,000
250 1,150 3,620 207,500
260 1,160 L,170 246,500
270 1,170 L,720 291,000
280 1,180 5,270 341,000
290 1,190 5,940 397,000
300 1,200 6,730 L160,000
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Preliminary geologic reconnaissance by the Division of Water
Resources in 1953 indicated that the Jarrett Shut-In dam site is suitable for
either a gravity or arch type of dam. The maximum feasible height of dam isg
limited by a broad saddle occurring within the reservoir area approximately
1,5 miles northwest of the dam site. The abutment slopes at the dam site
vary from nearly vertical to 1.25 to 1, with the average slope about 0.75 to 1,
Shaping of the abutments would be required for construction of an earthfill
dam,

The foundation rock at the dam site consists of a massively bedded,
weather-resistant cobble conglomerate of Cretaceous age. The individual
cobbles of the mass are invariably sheared and recemented. The rock is hard
and well cemented, and the ground mass consists of medium to coarse-grained,
poorly sorted sandstone. A few very blocky joints divide the bedrock mass,
No major faults or shears were observed on the abutments, but there is
evidence of possible major faulting passing through the gorge in the channel
section, No exploratory drilling is known to have been done at the site,
and a drilling program should be accomplished prior to any final considera-
tion for construction of a dam.

Yield studies were made for reserveir storage capacities of 30,000
acre-feet; 75,000 acre-feet, and 110,000 acre-feet at the Jarrett Shut-In
site, and are summarized in Appendix K. The estimates of safe seasonal
yield obtained from these studies, with Jarrett Shut-In Reservoir operated
as a secondary development coordinately with existing Nacimiento Reservoir,

were as follows:
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Gross
reservoir Safe seasonal
Height of storage yield; in
main dam, capacity, acre=feet
in feet in acre-feet Gross : Net
163 30,000 7,700 6,000
: 213 75 ,000 13,500 10,500
: 233 110,000 17,600 13,800

Differences between gross and net yields presented in the foregoing
tabulatlon represent releases required to maintain water levels in the down-
stream ground water basins at elevations which would prevail with reservoir

operatlon° The relationship between reservoir storage capacity and net safe

T

seasonal yield for Jarrett Shut-In Reservoir is shown graphically on Plate 22,

i

A T TR

After consideration of results of the yield studies, geologic
reconnalssance, and topography of the site, detailed estimates of cost were
prepared for a main concrete arch dam, auxiliary earthfill saddle dams, and

reserv01r of each of the foregoing three sizes, which estimates are presented

w x@%’w‘%&s

nlAppendlx L, General features of the three sizes of dam and reservoir are

ik #

llsted in Table 38.
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TABLE 38

GENERAL FEATURES OF THREE SIZES OF DAM AND
RESERVOIR AT THE JABRREIT SHUT-IN SITE ON NACIMIENTO RIVER

Characteristics _of Site
Drainage area--130 square miles
Estimated average seasonal runoff--=95,200 acre-feet
Estimated average net seasonal depth of evaporation=-2.82 feet
Estimated sedimentation-=-2,000 acre-feet Capital
Elevation of stream bed, U.5.G.5. datum--900 feet Dam and
Per acre
sGross reservoir storage capacity, Per acre
t in acre-feet
: 30,000 ¢ 75,000 s« 110,000 Annual C
Dam and
Arch Dam Per acre
Crest elevation, in feet, U.S.G.S. datum 1,063 1,113 1,133 Per acre
Crest length, in feet Lo2 L67 522
Crest width, in feet 6 6.5 7
Height, spillway lip above stream bed,
in feet 1Ly 193 21k
Freeboard, above spillway 1lip, in feet 19 20 19
Volume of concrete, in cubic yards 17,800 45,000 51,000
Auxiliary Saddle Dams
Number of saddle dams 0 1 2
Aggregate crest length, in feet - 1,910 25350
Height, in feet —— 85 105
Crest width, in feet e 20 20
Side slopes nem 24521 2.5:1
Total volume of £ill, in cubic yards e 576,000 1,102,000
Reservoir
Surface area at spillway lip, in acres 610 1,350 1,960
Net storage capacity at spillway lip,
in acre=feet 28,000 73,000 108,000
Type of spillway Ogee weir with concrete chute
Spillway discharge capacity; in second feet 75,000 71,600 70,000
Type of outlet 36=inch Two 30~ and
diameter 30-inch 36-inch
steel diameter diameter
pipe steel steel
pipes pipes

Estimated net safe seasonal yield,
in acre-feet 6,000 10,500 13,800
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GENERAL FEATURES OF THREE SIZES OF DAM AND
RESERVOIR AT THE JARRETT SHUT-IN SITE ON NACIMIENTO RIVER
(continued)

:Gross reservoir storage capacity,

: in acre-feet

: 30,000 75,000 ¢ 110,000
cagital Cost
Pam and reservoir $1,736,000 $3,7L3,000 $L,691,000
per acre-foot of storage 58 50 L3
Per acre~foot of net safe yield 289 356 340
Annual Cost
pam and reservoir $ 86,800 $ 185,300 $ 232,700
Per acre-foot of net safe yield 14.50 . 17.60 16.90
Per acre-foot of incremental net safe yield —— 21.90 1L.40
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The main dam was designed as a concrete arch of the variable radius
and variable angle type, in order to best fit the topography of the site.

A dam more than 220 feet in height would probably require a thrust block at
the left abutment. In view of the lack of data concerning foundation condi-
tions, a depth of 15 feet normal to the surface was assumed for stripping

at the main dam, Subsurface exploration by slant core drilling would be
necessary to determine the nature and structure of the underlying bedrock
with regard to its suitability as foundation for an arch dam, and to determine
the depth of debris in the channel section.

For cost estimating purposes a unit cost of $20. per cubic yard for
concrete in the arch dam was assumed, on the premise that local aggregates
would be used with low alkali cement. Aggregates downstream along the
Nacimiento River have been used by the State Division of Highways for concrete
structures, and appear to meet their specifications in regard to sodium
sulfate soundness and Los Angeles Rattler tests. Further testing of the
aggregates for reactiveness and soundness would be necessary before their use
in construction of an arch dam at this site. In the event local aggregates
should prove to be not suitable for an arch dam, it might be more economical
to construct an earthfill dam rather than import more expensive aggregates
from a proven source. A preliminary estimate indicated that the cost of an
earthfill dam creating a reservoir storage capacity of 75,000 acre=feet
would be comparable to the cost of an arch dam at this site.

Auxiliary earthfill dams would be required in the saddle to the
northwest of the main dam site for the 75,000 and 110,000 acre-foot capacity
reservoirs. Although an auxiliary dam would not be required for the 30,000
acre~foot reservoir, smalllslab and buttress dams were designed to close

the saddle on both sides of the spillway. In the design of the two
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. auxiliary dams required for the 110,000 acre-foot reservoir, the earthfill
ffwould abut on either side of the reinforced-concrete spillway training walls.
. The upstream faces of the dams would be protected against wave action by

;rock riprap placed to a depth of three feet normal to the slope. Under the

. impervious section of the auxiliary dams, an average depth of stripping of

10 feet was assumed,

The capacity of the reservoir is considered limited to 110,000

e AU ey e

s

éacremfeet at the Jarrett Shut-In site since (1) sufficient earthfill materials

B

%are not available within a reascnable haul distance for construction of large
f

gsaddle dams, (2) thrust blocks would be necessary at the abutments to accome

23

",

%modate a higher arch dam, and (3) there is no saddle suitable for a spillway

% for a higher dam,

i

15 WS

The spillway was designed as a concrete~lined overpour chute with

jan ogee weir control section placed through the saddle northwest of the main

%dmn site and discharging into El Piojo Creek. No provision was made for

3

joverpour at the arch, due to the height of the dam and the character of the

{foundation rock.

The estimated construction time for heights of dam with reserveir
;}torage capacities of 30,000 acre-feet, 75,000 acre-feet, and 110,000 acre-
;?eetg would be one, two, and three years, respectively, Diversion of the
i}tream during construction would be accomplished through the outlet works
?ﬁhring summer months, and through a depressed section of the arch dam during
{ ter months.,

f Outlet works in each instance would consist of a steel pipe placed
;?uﬂugh the main dam. Releases would be controlled by high-pressure slide
%gates located on the upstream face of the dam and protected by trash rack

;?ﬁructureso The releases would be further controlled by Howell=Bunger valves

-199=
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located on the downstream face of the dam., If the releases from the reservoir
were to be used for domestic purposes, an intake tower could be constructed
on the upstream face of the danm.

As has been stated; the Jarrett Shut-In reservoir area is in the
Los Padres National Forest and the Hunter Liggett Military Reservation. The
only improvements which would probably require relocation are a few miles of
military roads and telephone lines of temporary type of construction. It was
assumed that the road over the ridge to State Highway No, 1 at San Simeon
would not require relocation because it is not a through road for public
travel, Considerable clearing of the reservoir lands would be required, A
new all-weather road from the paved "Sam Jones" military road would have to
be constructed for a distance of about 3.5 miles to furnish access to the dam
sites.

For illustrative purposes, the plans, profiles, and sections for
the arch dam and saddle dam creating a reservoir with storage capacity of

110,000 acre-feet at the Jarrett Shut=-In site are shown on Plate 15,

Bald Top Dam and Reservoir., The Bald Top dam site is located on

San Carpoforo (San Carpojo)} Creek about six miles upstream from its mouth
and about four miles upstream from the Upper Ragged Point site, in the south-
west quarter of Section 36, Township 2l; South, Range 6 East, M, D. B. & M,
The San Luis Obispo-Monterey county line passes through the site, Consider-
ation was given to construction of a dam and reservoir at the Bald Top site
for storage of flood waters in San Carpoforo Creek and utilization of the
waters so conserved in the Coastal Unit.

The Bald Top dam site and reservoir area are shown on a U. S.

Geological Survey guadrangle at a scale of 1:24;,000, with a contour interval

=200~
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;of 20 feet, The quadrangle was enlarged photographically to a scale of one
“inch equals 500 feet for dam layout and cost estimating purposes, Reservoir
' areas and storage capacities for various stages of water surface elevation

iwere computed from this map and are presented in Table 39,
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TABLE 39

AREAS AND CAPACITIES OF

BALD TOP RESERVOIR
Depth :  Water surface H Water s Storage
of water elevation, s surface g capacity,
at dam, : U.S.G.S. datum, : area, g in
in feet in feet : in acres : acre-feet
0O 670 0 0
10 680 2 10
20 690 8 60
30 700 19 200
e 710 29 LLo
50 720 L2 790
60 730 58 1,290
70 7h0 76 1,960
80 750 99 2,8L0
90 760 120 3,930
100 770 140 5,230
110 780 150 6,680
120 750 170 8,280
130 800 180 10,000
140 810 200 11,900
150 820 210 1L ,000
160 830 230 16,200
170 81,0 2L0 18,500
175 845 250 19,700
180 850 260 21,000
190 860 270 23,700
200 870 290 26,500
210 880 300 29,400
220 890 320 32,500
230 900 330 35,800
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Based upon preliminary geologic reconnaissance, the Bald Top dam
site is considered suitable for an earthfill dam of moderate height. Geology
of the site was investigated by the Division of Water Resources in 195h4. No
exploratory drilling or trenching of the foundation areas has been done at

this site nor of the borrow areas.

Bedrock consists of siltstone, shale, and sandstone. Although

rocks are poorly exposed at . the site, they appear to dip upstream. Exposures

show that the sediments have been highly fractured and both quartz and calcite
veins were noted., Near the upstream toe of the dam, shales have formed small
slides near the stream bed; but no large slides were found. The rocks would
probably take moderate grouting,

Stripping under the impervious section of the dam on both abutments
is estimated to be about three feet of soil and 10 feet of loose rock. In the
channel section of the dam, it is estimated that an average of 20 feet of
‘g%vel and boulders and five feet of loose rock would have to be stripped
¥'mMer the impervious core. A nominal depth of stripping of two feet may be
§ required under the random fill sections,

A A vield study was made for a reservoir storage capacity of 20,000

§ ¢re=feet at the Bald Top site., Results of that study, which are presented

| }nﬁppendix K, show that a dam 175 feet high, impounding 20,000 acre-feet

1 xfWaterg would produce both a gross and net safe seasonal yield of 10,400
?“€~feet when operated as a primary development on San Carpoforo Creek.

‘ %‘SS and net yields were assumed to be equal since it is believed that
‘-?umage cf flood flows at the Bald Top site would have no appreciable effect
M‘ECharge of San Carpoforo Basin, Furthermore, it will be shown subse=
Famly that soils comprising the irrigable lands overlying the San Carpoforo

'%ahlnill either be inundated or be reguired for construction of the Upper

e
P
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Ragged Point Dam and Reservoir,

The relationship between reservoir storage capacity and net safe
seasonal yield for Bald Top Reservoir is shown on Plate 22,

After considex:ation of results of yield studies,; geologic recon-
naissance, and availability of materials, a detailed estimate of cost was
prepared for an earthfill dam and reservoir having a storage capacity of 20,000
acre-feet; which estimate is presented in Appendix L. General features of

the dam and reservoir are presented in Table L0.
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TABLE 1,0

GENERAL FEATURES OF A DAM AND
RESERVOIR AT THE BALD TOP SITE ON SAN CARPOFORO CREEK

———

(haracteristics of Site
frainage area=-15.6 square miles

gstimated average seasonal runoff--18,500 acre-feet
Estimated average net seasonal depth of evaporation=-=1,5l feet

gstimated sedimentation==500 acre-feet

Elevation of stream bed, U.5.G.S. datum=-=670 feet

———

garthfill Dam

{rest elevation, in feet, U.5.G.5. datum

frest length, in feet

frest width, in feet

Beight, spillway lip above stream bed,
. in feet

S8ide slopes, upstream and downstream
Freeboard, above spillway lip, in feet
Jolume of fill, in cubic yards

Reservoir

Swface area at spillway lip, in acres
Yet storage capacity at spillway lip,
" in acre-=feet

ype of spillway

ype of outlet
Estimated net safe seasonal yield,
. in acre-feet

Capital Costs

Dam and reservoir
Per acre-foot of storage
Per acre-foot of net safe yield

i‘rmuall Costs
5am and reservoir

1_81‘ acre=foot of net safe yield

8pillway discharge capacity, in second=feet

Gross reservoir storage capacity,
in acre=feetl

20,000

860
S60
30

175

32l

15
1,528,900

250

19,500
Chute
7,600

30<inch diameter steel pipe

10,400

$2,2149,000
“112
216

$111,300
10,70

i
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The earthfill structure would comprise an impervious core of select
material, and upstream and downstream sections of random fill material. The
upstream face of the dam would be protected against wave action by rock
riprap placed to a depth of three feet normal to the slope. Boulders in the
stream bed and massive sandstones near the dam site may furnish sufficient
material for this purpose. It was estimated that there are possibly 500,000
cubic yards of impervious material in the reservoir area. Random fill material
could be obtained from the reservoir area and from saivage of excavated
materials. Employment of semipervicus random fill would necessitate installa-
tion of a gravel blanket and drains along the downstream face of the impervious
section to carry away any water seeping through the impervious core.

The concrete-lined spillway would be located on the left abutment’
and was designed as the chute type with an ogee welir control section., The
spillway would have a discharge capacity of 7.600 second-feet and would dis-
charge into San Carpoforo Creek abouv 150 feet downstream from the toe of the
dam,

The concrete intake structure for the outlet works would be located
at the upstream toe of the dam near the right abutment with a steel trash
rack at its entrance. 4 concrete pressure conduit beneath the dam would
extend from the intake to a gate chamber located slightly upstream of the
dam axis, wherein a high pressure siide gate would be installed. A reinforced-
concrete pipe, founded on bedrock, wouid extend beneath the dam from the gate
chamber to the walve house, and would contain an access passageway to the
gate chamber as well as a steel cullet pipe. The outlet pipe would have a
diameter of 30 inches.

It was estimated that the dam could be constructed within one year:;
and that summer flow of San Carpofors Creek could be diverted through the

outlet conduit during construction.
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Construction of an access road would be required for a distance of

gbout 5.1 miles. The only improvement in the reservoir area is a small summer

cabin,

Upper Ragged Point Dam and Reservoir. The Upper Ragged Point dam

site is located on San Carpoforo (San Carpojo) Creek, about 1.8 miles from

its mouth, and on the line between Sections 1l and 15, Township 25 south,

Range 6 east, M. Do B, & M, Stream bed elevation at the site is about 70

feet; UoS.G.S, datum, Consideration was given to construction of a dam and
reservoir at the Upper Ragged Point site for storage of surplus waters of

San Carpoforo Creek, and utilization of the waters so conserved in the Cambria

and San Luis Obispo Subunits of the Coastal Unit,

The Upper Ragged Point dam site and reservoir area are shown on a

U, So Geological Survey quadrangle at a scale of 1:24,000, with a contour

interval of 20 feet, Since the dam site has not been mapped, the quadrangle

vas enlarged photographically to a scale of one inch equals 500 feet for dam

layout and cost estimating purposes. Reservoir areas and storage capacities

for various stages of water surface elevation were computed from this map

and are presented in Table L1,
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TABLE L1

AREAS AND CAPACITIES OF
UPPER RAGGED POINT RESERVOIR

Depth : Water surface $ Water $ Storage
of water elevation, H surface : capacity,
at dam, : U.S.G.S. datum, : area, : in
in feet : in feet t in acres $ acre~feet
0 70 0] 0
10 80 8 30
20 90 28 210
30 100 50 600
Lo 110 62 1,160
50 120 70 1,820
60 130 78 2,560
70 140 86 3,380
80 150 oL 4,280
90 160 100 5,250
100 170 110 6,300
110 180 120 7,450
120 190 135 8,720
130 200 150 10,200
140 210 160 11,700
150 220 170 13,400
160 230 175 15,100
170 210 180 16,800
180 250 195 18,700
190 260 210 20,800
200 270 220 22,900
210 280 230 25,200
220 290 240 27,500
230 300 255 30,000
240 310 270 32,600
250 320 280 35,400
260 330 290 38,200
270 340 305 41,200
280 350 320 Lk;300
290 360 330 47,600
300 370 3Ls 50,900
310 380 360 54,400
320 390 380 58,200
330 Loo 400 62,000
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Based upon preliminary geologic reconnaissance; the Upper Ragged
Point dam site is considered suitable for an earthfill dam of moderate height.
geology of the site was investigated by the Division of Water Resources in
1955, No exploratory drilling or trenching of the foundation has been done

at this site,; nor of the borrow areas.

Bedrock at the site consists of well cemented sandstone and silt-
~stone, sheared shale, and some metavolcanics. It is highly fractured and
’jo:"u'n‘:»eciﬂn and heavy grouting would be required. The State CGeologic Map shows
ia large fault about three-fourths mile southwest of the site. There is a
small rubble slide on the left abutment and some talus near the base of the

right abutment,

In the channel section of the dam, an average estimated depth of
EQS feet of gravel and three feet of loose bedrock would have to be stripped

‘under the impervious core, On the left and right abutments, an estimated two

3
ffeet of soil and five feet of loose rock would have to be removed under the

‘zhmervious section for the first 200 feet of dam height., Above 200 feet of
i

Vﬁﬁm height, about four feet of soil, and five feet of loose rock would have

éh)be removed. Removal of the slide and talus material would alsoc be neces-
lﬂ?’ For the pervious fill sections; a nominal depth of stripping of two

eet may be required throughout the contact area.

T B Y g T

s
4

A yield study was made for a reservoir storage capacity of 30,000

Sy

! @ﬂﬁwfeet at the Upper Ragged Point site, Results of that study are presented
inAppendlx K and show that a dam 230 feet high, impounding 30,000 acre-feet
?fﬁmterg would produce gross and net safe seasonal yields of 17,500 acre-=
.g?miWhen operated as a primary development on San Carpoforo Creek. The
gﬁégOing gross and net yields were assumed to be equal since all of the

igable valley lands overlying the San Carpoforo Basin shown on Plate 11B
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would either be inundated by the reservoir or would be used as construction
materials for Upper Ragged Point Dam.

A conjunctive operation study was also made for reservoirs at both
the Bald Top and Upper Ragged Point sites. Results of the latter study show
that a reservoir with 20,000 acre-feet of storage at the Bald Top site
operated coordinately with a reservoir with 30,000 acre-feet of storage at
the Upper Ragged Point site would produce a gross and net safe system yield
of 22,500 acre=feet per season.

The relationship between storage capacity and net safe seasonal
yvield for Upper Ragged Point Reservoir and also for the combined Upper Ragged
Point and Bald Top Reserveirs is shown on Plate 22,

After consideration of the results of yield studies, geologic
reconnaissance, and topography of the site, preliminary estimates of cost
were prepared for an earthfill dam and reservoir having a storage capacity
of 30,000 acre~feet, which estimate is presented in Appendix L. General

features of the dam and reservoir are presented in Table L2,
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i TABLE L2 /

GENERAL FEATURES OF A DAM AND RESERVOIR
AT THE UPPER RAGGED POINT SITE ON SAN CARPOFORO CREEK

i

¥

i Characteristics of Site
> frainage area-~3l.3 square miles

2Estimated average seasonal runoff--36,600 acre-feet

[k Estimated average net seasonal depth of evaporation--1.5l feet
. Estimated sedimentation==500 acre=-feet

i Elevation of stream bed, U,S.G.S. datum--70 feet

A T

o

:Gross resex-'voir storage capacity, {?,
o : in acre-feet 7
: 30,000 |
%Earthfill Dam
# Crest elevation, in feet, U.S.G.S. datum 320
Qi Crest length; in feet 1,010
§ Crest width, in feet 30
i;i‘:Hei_g}ﬁ;;,7 spillway lip above stream bed,
§ in feet 230
s Side slopes, upstream and downstream 3:1
‘Freeboard, above spillway lip, in feet 20 g
.Volume of £ill, in cubic yards l4,006,500
tReservoir
tSurface area at spillway lip, in acres 255
@ Net storage capacity at spillway lip,
in acre-feet 29,500
: t of spillway Chute i3
$:5pillvway discharge capacity, in second-feet 15,000 _
jiype of outlet L2-inch diameter steel pipe \
gEstimated net safe seasonal yield,
@ in acre-feet 17,500 /
i Caﬁital Costs l(/
g and reservoir $5,420,000 "
o't acre-foot of storage 181
Jier acre-foot of net safe yield 310
g \nnuay Costs
: ;&K and reservoir $259,800
,'4’!’91‘ acre~foot of net safe yield 14.80
| f
N
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The earthfill structure would comprise an impervious core of select
material, and upstream and downstream sections of pervious free draining
material, Adequate quantities of fill material are not available in the
proposed reservoir area. It is estimated that additional material suipable
for use in the impervious section of the dam could be obtained from terraces
to the southwest of the site within about 1.8 miles of haul distance.
Additional pervious fill material could be obtained from the stream channel
downstream from the dam site. The upstream face of the dam would be pro-
tected against wave action by rock riprap placed to a depth of three feet
normal to the slope. Riprap could be quarried from hard outcrops located
about three miles upstream from the site.

The concrete-lined spillway would be located on the right abutment
and was designed zs the chute-type with an ogee-weir control section. The
spillway would have a discharge capacity of 15,000 second-feet and would dis-
charge into San Carpoforo Creek about 500 feet downstream from the toe of the
dam, A pilot channel or other special treatment would be required at the
approach to the spillway to prevent the flood discharge of a large ravire
from eroding the upstream face of the dam,

The outlet works would have a concrete intake structure located at
the upstream toe of the dam near the left abutment and a steel trash rack
at its entrance. A concrete pressure conduit beneath the dam would extend
from the intake to a gate chamber located slightly upstream of the axis of
the dam, wherein a high pressure slide gate would be installed. A reinforced-
concrete culvert, founded on bedrock, would extend beneath the dam from the
gate chamber to the valve house. It would contain an access passageway b0
the gate chamber as well as a steel outlet pipe,Lh2 inches in diameter,

supported on cradles.
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It was estimated that the dam could be constructed in two years
and diversion of the summer flows of San Carpoforo Creek during construction
could be effected through the outlet conduit. Diversion of winter flows
would be effected through a closure section. As the channel is rather narrow
at the site;, a large amount of fill would need to be placed the second year.
Included in the reservoir area are an abandoned ranch house and

two barns. There is also an access road to an abandoned quicksilver mine

which would be relocated.

Yellow Hill Dam and Reserveir. The Yellow Hill dam site is located

on Arroyo de la Cruz about 1.5 miles upstream from its mouth in the Piedra
Blanca Land Grant. A site sultable for a small dam and reservoir is located

sbout 0.5 mile upstream and is called Upper Yellow Hill dam site. Considera=-

§ tion was given to the construction of dams and reservoirs at both of the two

] sites described for storage of flood waters of Arroyo de la Cruz and utiliza~

‘tion of waters so conserved in the Cambria and San Luig Obispo Subunits of

R T

J the Coastal Hydrologic Unit,

The Yellow Hill reservoir area was mapped in 1955 utilizing photo-

‘fracmetric methods by the Division of Water Resources at a scale of one inch

f tquals 500 feet with a 25-foot contour interval., Topography was carried up

2

tO & minimum elevation of 200 feet. HReserw ir areas and storage capacities
1‘°mputed from this map for the Upper Yellow Hill and Yellow Hill sites are
;)!‘esented in Tables 43 and Lk, respectively. The dam sites were mapped
»ﬁ’h'}togl‘ametrlcally at a scale of one inch equals 500 feet with a contour

;},“terval of 20 feet to an elevation of 300 feet.
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L
TABLE L3
AREAS AND CAPACITIES OF
YELLOW HILL RESERVOIR
Upper Site

Depth :  Water surface : Water : Storage

of water : elevation, + surface : capacity,
at dam, : U.5.G.5. datum, : area, : in

in feet : in feet : 1in acres + acre-feet

0 40 A 0 0

10 50 51 170

20 60 88 860

30 70 130 1,960

40 80 170 3,450

50 90 220 5,400

60 100 280 7,900

70 110 320 10,900

80 120 360 14,300

90 130 400 18,100

95 135 410 20,100

100 140 420 22,200

110 150 450 26,600
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TABLE Ll

AREAS AND CAPACITIES OF
YELLOW HILL RESERVOIR

Lower Site

Depth :  Water surface : Water : Storage
of water elevation, :  surface capacity,
at dam, : U.S.G.S. datum, : area, in
in feet @ in feet : in acres : acre-feet
; 0 30 0 0
. 10 Lo L9 160
H 20 50 97 890
30 60 140 2,080
¥ L0 70 180 3,680
! 50 80 230 5,730
60 90 280 8,280
70 100 340 11,400
80 110 L0O. 15,100
90 120 LLo 19,300
100 130 480 23,900
110 140 510 28,800
120 150 5Lo 34,100
130 160 570 39,600
140 170 600 45,500
147 177 620 49,800
150 180 640 51,700
160 190 680 58,300
170 200 710 65,200
180 210 750 72,500
160 220 790 80,200
200 230 830 88,300
210 240 870 96,800
220 250 910 105,700
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A geologic investigation of the Yellow Hill dam site was made in
195L by the geologists of the Division of Water Resources. No prior geologic
work at this site is known, nor have the foundation and borrow areas been
explored by drilling. The site appears to be suitable for a moderately high
earthfill dam.

Bedrock consists of altered volcanic rock which weathers to a
red soil. The volcanics have been locally serpentinized and very highly
fractured. A large fault zone crosses the stream bed about 600 feet above
the axis of the dam and dips about 60 degrees toward the ocean. Although the
impervious section of the dam would not reach this fault zone, suitable design
precautions would be necessary to insure the stability of the dam. The bed-
rock at the site would probably require moederate to heavy grouting.

Stripping on both abutments uwader the impervious section of an
earthfill dam at this site was estimated to average about five feet of soil
and 20 feet of loose rock. In the channel section an estimated average depth
of about LO feet, with a possible maximum of 60 feet, of gravel would have
to be stripped under the impervious core of a dam,

Yield studies were made for reservoir storage capacities of 20,000,
50,000, and 80,000 acre-feet at the Yellow Hill sites. Detailed results of
these studies are presented in Appendix X. Estimates of safe seasonal yield

obtained from the studies are as foilows:

Gross
reservolr Safe seasonal
Height storags yield,

of dam, capacity, in acre~feet

in feet in acrz=-feet Gross :  Net
95 20,000 13,500 13,100
147 50,000 23,30C 2,900
190 80,000 27,700 27,300
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The difference of }j00 acre=-feet between gross and net yields
presented in the foregoing tabulation represents the probable ultimate mean
seasonal water requirement of lands overlying Arroyo de la Cruz Basin which
would not be affected by the construction of the dam and reservoir. The
relationship between reservoir storage capacity and net safe seasonal yield
for Yellow Hill reservoir is shown graphically on Plate 22,

As a result of the geological investigation and the reservoir yield
studies; estimates of cost were prepared for dams at the Yellow Hill site
with heights of 147 and 190 feet from stream bed to spillway lip, creating
reservoir capacities of 50,000 and 80,000 acre-feet, respectively. An
estimate of cost was also prepared for a dam at the Upper Yellow Hill site
with a height of 95 feet from stream bed to spillway lip and creating a
reservoir storage capacity of 20,000 acre-feet. Detailed estimates of cost
for the three foregoing reservoir capacities are presented in Appendix L, and

general features of the three dams and reservoirs are listed in Table LS.
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[ABLE U5

GENERAL FEATURES COF THREE SIZES OF DAM AND
RESERVOIR AT THE YELLOW HILL SITE ON ARROYO DE LA CRUZ

R —— -

Characteristics of Site

Drainage arez--Ll.l square miles

Estimated average seasonal runof f--41,800 acre=feet

Estimated average net seasonal depth of evaporation--1.5l feet
BEstimaited sedimentation--1,000 acre-fest

Elevation of stream bed, U.5.%.8. datum==40 and 30 feet

——

sGross reservoir storage capacity,
H in acre-feet

: 206,600 ¢ 50,000 ¢ 80,000

Earthfill Dam

Crest elevation, in Teet, U.S.G.S. datum 150 192 23h
Crest length, in feet 980 1,030 1,130
Crest width, in feet 30 30 30
Height, spillway lip above stream bed,
in fees 95 147 190
Side slopes. upstream and downsiream 2.5:51 2,581 331
Freeboard. sbove spillway lip, in feet 15 15 1k
Volume of fi1l, in cubic yards 869,900 2,142,500 4,228,100
at spillway Xip, in acres k1o 620 790
Net :nowage espacity at spiliway 1lip,
in acra-faet 19,000 L9, 000 79,000
Type of spillway Ogee weir with concrete-lined chute
Spillusy discharge capacity, in second="eet 16,200 13,900 11,900
Type of outlet 30-inch 48-inch 60-1inch
diameter diameter diameter
Steel steel steel
pipe pipe pipe
Estimated net safe sessonal yield.,
in acre-Seet 13,100 22,900 27,300
Capital Costs
Dam and reservoir $1.120,000 $32,599,000 $6,401,000
Per scre-foot of storage 71 72 80
Per acre-Soot of net safe yield 108 157 23k
Annual Costs
Dain and reservoir $71,500 $176,100 $310,200
Per acre-foot of net safe yield 5.50 7.70 11.40
Per acre-=foot of incremental net safe yield e lO 7f‘ 30.50
[
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For all heights of dam, earthfill structures were contemplated /
comprising an impervious core of select earth material with upstream and
downstream sections of random semipervious material. The upstream face of the

dam would be protected against wave action by rock riprap placed to a depth

-z R
e

© of three feet normal to the slope. Employment of semipervious random fill
in the outer sections would necessitate the installation of gravel blankets
and drains along the downstream face of the impervious core as a precautionary

- measure to carry away pbssible leakage that might occur through the impervious

~section and at the abutments.,

It was assumed that 75 per cent of the material excavated from
channel and abutments zould be used in the random fill section of the dam,
~Stream gravels and bedrock could also be used as random fill, Rock for rip-

§ rap could be obtained from a quarry about six miles upstream. Impervious

material does not appear to be available in adequate gquantities in the

! {alluvium of the reservoir area, The alluvial flats downstream from the pro-

.posed dam contain only a foot or two of soil and this would probably not be

';workableo The weathered volcanic rock may furnish adequate impervious

material but testing would be required to determine its suitability. For §
A%cost estimating purposes, it was assumed that additional impervious material %
! ;VOuld be obtained from terrace deposits along the edge of the ocean westerly, E
. ;3ﬂd to the north and south of the site aiong State Highway No. 1. At present o
f“mse terraces are used mostly for grazing and a cost for acquisition of this
,iland for borrow material was taken into account in cost estimates., However,
7 3¢ should be noted that if development occurs along this coastal area, the gé

N

}?ﬂ&m of the land may be substantially increased.
k The spillway was designed as a concrete~lined chute with ogee

!_Jmir control sections. The spillway would be excavated through the right

=219=



abutment and discharge into a small ravine discharging into Arroyo de la

Cruz just downstiream from the dam. Riprap protection was provided on the
downstream toe of the dam rear where the ravine discharges into Arroyoc de la
Cruz. At the site for the smaller dam vpstream, a spillway could be excavated
through a ridge on the left abutment, and a small saddle dam would be required
to the left of this spiilway. The spiliwey for the 80,000 acre-foot reservoin
would have a discharge capacity of 11,900 second-feet,

The cutlet works would be located on the left abulment., The intake
structure would consist of a short concrete tower with a steel trash rack at
its entrance, A concrete pressure conduit would be installed beneath the dam
and would extend from the intake to a gate chamber located slightly upstrean
from the axis of the dam. whersin a high pressure siide gate would be in-
stalled, A reinforced-concrete culvert, founded on bedrock, would extend
beneath the dam from the gate chamber %0 & valve house located at the down-
stream toe of the dam, This culvert swuld house an access passageway to the
gate chamber as well as a steel outlet pipe supported on cradles., This pipe
would have & dismeter of 60 inches., Releases would be regulated by a
Howell-Bunger and 2 needie valve.

It was estimated that the dam for the lsrgest size of reservoir
could be constructaed in two years, and summer flew of Arroyo de la Cruz could
be diverted through the outlet conduit. This dam could be so constructed as
to allow a closure section of the earthfill emvankment to accommodate winter
filows during the first winter.

There are no county roads in the reservoir area. Improvements
include a few irrigation wells and an abandoned ranch.

For iilustrative purpcses, the plan, profile, and section for the

dam creating a reservoir with storage scepacity of 80,000 acre-test at the
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Yellow Hill site are shown on Plate 18,

San Simeon Dam and Reservoir. The San Simeon dam site is located

in the San Simeon Land Grant on San Simeon Creek about two miles upstream from
its mouth, Consideration was given to the construction of a dam and reservoir
at the San Simeon site for storage of floodwaters in San Simeon Creek and
utilization of waters so conserved in the Cambria and San Luis Obispo Subunits
of the Coastal Unit.

The San Simeon dam site and reservoir area was mapped at a scale of
one inch equals 500 feet with a contour interval of 25 feet by the Division
of Water Resources in 1955 using photogrammetric methods. Reservoir areas

and storage capacities for various water surface elevations computed from

this reservoir map are presented in Table L6,
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TABLE L6

AREAS AND CAPACITIES OF

SAN SIMEON RESERVOIR

Depth :  Water surface s Water : Storage
of water : elevation, 2 surface : capacity,
at dam, = U.S.G.3. datum, : area, : in
in feet @ in feet $ in acres : acre-feet
0 55 0 0
5 60 20 33
15 70 61 Lho
25 80 110 1,290
35 90 150 2,590
L5 100 190 L5290
55 110 230 6,390
65 120 270 8,890
75 130 300 11,700
85 1L0 340 1k,500
95 150 380 18,500
105 160 L30 22,600
1s 170 L80 27,100
125 180 530 32,200
135 190 580 37,700
145 200 630 43,800
155 210 670 50,300
165 220 720 57,200
169 22l 740 60,100
175 230 770 6ly,700
185 2L0 830 725700
195 250 €90 81,300
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A geologic investigation of the San Simeon dam site was made in
1955 by geologists of the Division of Water Resources, No prior geologic work
at the site is known, nor has exploratory drilling of the foundation or borrow
areas been done, Available information indicates that the site is suitable
for construction of an earthfill dam up to a maximum height of about 200 feet.

Rocks at the site consist of well consolidated sandstone, shale, and
gome chert and metamorphosed volcanics; all of which are a portion of the
Franciscan series., Outecrops in the wvicinity are scattered and indicate com=
plex geologic structure which is typical of the Franciscan series. All out-
crops show jointing, and shears are abundant in the softer rocks., The rocks
should take moderate to heavy grouting,.

In the channel section, an estimated average depth of about L0 feet
of gravel and three feet of loose rock would be stripped under the impervious
core of the dam. Stripping on the left abutment is estimated to be about
three feet of soil and ten feet of loose rock. Stripping on the right abut-
ment is estimated to be an average of 15 feet of loose rock with only about
five feet necessary on the steep slope. For the pervious section, a nominal
depth of stripping of two feet was assumed throughout the contact area,

A yield study was made for a reservoir storage capacity of 60,000

~ acre-feet at the San Simeon site. Results of that study, which are presented

§ in Appendix K, show that a dam 175 feet high, impounding 60,000 acre-feet of

. Water, would produce gross and net safe seasonal yields of 18,500 and 18,200
acre-feet, respectively. The 300 acre=foot difference between the gross and

ff/net vield of the reservoir represents the probable ultimate mean seasonal

' ;Vater requirement of lands overlying San Simeon Basin not affected by con=

:;?Struction of San Simeon Dam and Reservoir. The relationship between

}gﬁreservoir storage capacity and net safe seasonal yield for San Simeon

~223w
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Reservoir is shown on Plate 22,

After consideration of results of yield studies and geologic recon-
naissance, a detailed estimate of cost was prepared for an earthfill dam
and reservoir having a gtorage capacity of 60,000 acre-feet, which vestimate
is presented in Appendix L. General features of the dam and reservoir are

given in Table U7.
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TABLE 47

GENERAL FEATURES OF A DAM AND
RESERVOIR AT THE SAN SIMEON SITE ON SAN SIMHEON CREEK

o

f characteristics of Site

frainage area=-24.0 square miles

Estimated average seasonal runoff--2l,L400 acre-feet

B istimated average net seasonal depth of evaporation--1.53 feet
fstimated sedimentation-«500 acre-feet

Flevation of stream bed, U.S.G.S. datum==55 feet

. PR

iGross reservoir storage capacity,
: in acre-feet
: 50,000
W Barthfil] Dam
§irect elevation, in feet, U.S.G.S. datum 237
B0 5 length, in feet 2,230
#0 5 width, in feet 30
2: ® -4, spillway lip above stream bed,
g . feet 169
@5ic. slopes, upstream and downstream 2.5:1 & 3:1
g frecboard, above spillway lip, in feet 13
“QPlolume of fill, in cubic yards 4,211,700
RQReservoir
§irTace area at spillway lip, in acres 740
Rkt storage capacity at spillway lip,
B in acre-feet 59,500
:@lype of spillway Chute
‘W%illuay discharge capacity, in second-feet 6,900
‘Flre of outlet ;8-inch
% diameter
steel
. pipe
btinated net safe seasonal vield,
in acre-feet 18,200
h§ital Costs
b hrand‘reservoir $6,314,000
e acre-foot of storage 105
BT acre-foot of net safe yield 3h7
4 %‘“ﬂl Costs
i Nwand reservoir $ 304,200
&" acre-foot of net safe yield 16.70

-
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Only one capacity of veservoir was studied for this site cdue to
the fact that several sizes of dams and reservoirs were studied for the so-
called Palmer Flats site about 0.8 mile upstream. These studies were
abandoned due to the discovery of a large slide on the right abutment of the

Palmer Flats site. However, the studies established that smaller sizes of

reservoirs on Sazn Simeon Creek would give lower unit costs of reservoir yield,

but that a development of about 60,000 acre-foot capacity would supply water
at costs which are believed to be within the upper limit of economic feasi-
biiity in the area.

An earthfill structure was contemplated at the San Simeon site,
comprising an impervious core of sele¢t earth material with upstream and
downstream sections of semipervious random fill material. The upstream face
of the dam would be protected against wave action by rock riprap placed to
a depth of three feet normal to the sicre. Adequate impervious materiail is
available within a mile of the site. Alluvlal gravels appear to be abundant
in the channel and reservoir area for semiperviousg random fill. Materiszl
stripped from the foundation of the dam should be suitable for use as random
fill. Riprap would be selectively quarried from the volcanic rocks out-
cropping near the site. Employment cf semipervicus random fill in the outer
sections would necessitate the installation of gravel blankets and drains at
the downstream face of the impervious section as a precautionary measure to
carry away possible leakape that might occur through the impervious section
and at the abutments.

The spillway would have a discharge capacity of 6,900 second-feet;
and was designed as a concrete-lined chute with an cgee weir control section.
The spillway would be excavated through the lefi abutment around the end of

the dam,
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The outlet works would be located on the left abutment. The intake

structure would be a short concrete tower with a steel trash rack at its

entrance, A concrete pressure conduit would be installed beneath the dam and

would extend from the intake to a gate chamber located slightly upstream from

the axis of the dam, Within the gate chamber, an emergency high pressure

gslide gate would be installed. A reinforced concrete culvert, founded on

. bedrock, would extend from the gate chamber to the valve house at the down-
stream toe of the dam and would house an access passageway to the gate

" chamber as well as a Li8~inch steel outlet pipe supported on cradles. Releases

‘éwould be regulated by a Howell-Bunger valve and a needle valve located at the
? downstream end of the outlet pipe.

i

It was estimated that the dam would require an estimated two years

Construction of a dam at the San Simeon site would require the

ﬁrelocation of about 4.5 miles of county road. Several ranches and power

Santa Rosa Dam and Reservoir. The Santa Rosa dam site is located

ffn Santa Rosa Creek about seven miles upstream from its mouth and in the
féOch half of Section 16, Township 27 south, Range 9 east, M. D, B. & M,
‘{meideration was given to the construction of a dam and a reservoir at the
§§f ta Rosa site for storage of flood waters in Santa Rosa Creek and utiliza-

:fion of water so conserved in the Cambria and San Luis Obispo Subunits of

’\g Coastal Hydrologic Unit,
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A topographic map of the Santa Rosa dam site at a scale of one inch
equals 100 feet, with 10-foot contour intervals, was prepared in the field by
the Division of Water Resources in 1955. Reservoir areas and storage
capacities for various heights of dams were computed from U. S. Geological
Survey quadrangles at scales of 1:2,;,000 and 1:62,500, with contour intervals

of 20 feet and 50 feet, respectively, and are presented in Table L8.
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TARLE L8 . L.

AREAS AND CAPACITIES OF ;
SANTA ROSA RESERVOIR ?

L Depth :  Water surface H Water : Storage
! of water elevation, :+ surface ¢ capacity,
B at damy; t U.S5.G.S. datum, : area, : in ,
in feet in feet ¢ in acres : acre-feet %
0 240 0 0 o
10 250 1 3 o,
20 260 20 110
30 270 36 390
LO 280 55 840
50 290 71 1,470
60 300 86 2,250
70 310 110 3,230
80 320 130 L,430
90 330 150 5,830
100 340 160 7,380
110 350 190 95,130
120 360 210 11,100
130 370 230 13,300
138 378 240 15,200
140 380 250 15,700
150 390 270 18,300 3
160 1,00 300 21,200 =
170 110 330 2L, 300 X
172 l1e 340 25,000 )
180 L20 370 27,800 Y
190 1430 : 1,00 31,700 f‘
198 138 1,20 35,000 v
200 LLo L30 35,800 -
210 450 460 L0, 300 g
220 L60 450 45,000 "
230 470 520 50,100
2Lo 480 550 55,400 )
250 490 580 61,100
260 500 620 67,100
v
N
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Based upon preliminary geologic reconnaissance, the Santa Rosa dam
site is considered suitable for an earthfill or concrete dam., A4 geologic
investigation of the Santa Rosa dam site was made in 195l by geologists of
the Division of Water Resources. No prior geologic work at the site is known,
nor have the foundation or borrow areas been explored by drilling,

Bedrock at the site consists of slightly sltered basaltic rock and
some agglomerate, both of the Franciscan series. The structure is unlmown,
but the volcanic rock underlies the ridge of the left abutment and extends
well into the hill of the right abutment. The rocks are very highly fractured
and faulted, and slickenside surfaces are found throughout the outcrops.

Along some of the fractures the rock has a cherty appearance, and along other
fractures resembles serpentine., Quartz veins up to two inches wide were
noted as well as a few calcite stringers. In many places, the rock has been
highly brecciated. MNo open fractures wer=s ncted, and very little grout should
be required unless open fractures are encountered at depth. In spite of the
high degree of fracturing, the rock appears to be quite strong and should be
adequate for an earthfill or concrete dam. The left abutment consists of

a long narrow ridge which may pass an excessive amount of seepage and may,
therefore, require blanketing with impervious material,

In the channel section, it is estimated that a depth of about 20
feet of fractured rock would have to be stripped under the impervious section
of an earthfill dam. Stripping on the right abutment beneath the impervious
section would probably include five feet of soil and about 15 feet of loose
and overhanging rock, On the left abutments, stripping is estimated to con-
sist of one foot of soil and eight feet of loose rock. For the random fill
sections of the dam, a nominal depth of siripping of two feet may be required

throughout the contact area.
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Yield studies were made for reservoir storage capacities of 15,000, ;

25,000, and 35,000 acre-feet at the Santa Rosa site and are summarized in

Appendix K. The estimates of safe seasonal yield obtained from these studies !

were as follows:

Gross
reservoir Safe seasonal

Height storage yield,
of dam, capacity, in acre-feet
in feet in acre=feet Gross 3 Net

138 15,000 75,900 75300 2

172 25,000 7,800 9,200

198 35,000 11,700 11,100

The 600 acre-foot difference between the gross and net reservoir
yields presented in the foregoing tabulation, represents the probable ultimate
mean seasonal water requirement of lands overlying Santa Rosa Basin not
affected by construction of Santa Rosa Dam and Reservoir. The relationship
between reservoir storage capacity and net safe seasonal yield for Santa Rosa
Reservoir is shown graphically on Plate 22.

After consideration of the results of yield studies; geologic

reconnaissance,and topography of the site, detailed estimates of cost were =
prepared for an earthfill dam and reservoir of each of the foregoing three ?
sizes, which estimates are presented in Appendix L. General features of the i
three sizes of dam and reservoir are listed in Table L9, E
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TABLE 49

GENERAL FEATURES OF THREE SIZES OF DAM AND
RESERVOIR AT THE SANTA ROSA SITE ON SANTA ROSA CREEK

Characteristics of Site
Drainage area~--ili.9 square miles
Estimated average seasonal runoff--16,200 acre-feet

Estimated average net seasonal depih of evaporation~<l,

Estimated sedimentation--5C0 acre-feeb
Elevation of stream bed, U.5.G.S. datum---2L0 feet

83 feet

in acre~feet

Gress reservoir storage capacity,

o
9
3
k1
©
<

15,000 5 25,000 : 35,000
Earthfill Dam
Crest elevation, in feet, U.5.G.S. datum 393 Los5 L50
Crest lergth, in feet 570 800 965
Crest width, in feet 30 30 30
Height, spillway lip above stiream bed,
in feet 138 172 198
Side slopes, upstream and downstream 25:1 3351 331
Freebozmd, zbove spillway lip, in feet 15 13 12
Volume of fill, in cubic¢ yards 658,800 1,378,100 2,081,400
Resewrroi
Surface avea at spillway lip, in acres 250 340 1430
Net stovage capacity at spillway 1ip,
in acre-feet 14,500 211,500 34,500
Type of spillway Side channel with concrete-
lined chute
Spillway discharge capacity, in second-feet 7,400 6.900 3,800
Type of outlet 3C-inch 3é-inch L2-inch
diameter diameter diameter
steel steel steel
pipe pipe pipe
Estimated net safe seasonal yield,
in acre-feet 75300 9,200 11,100
Capital Costs
Dam and reservoir $2,068,000  $3,080,000 §l,121,000
Per acre-foot of storage 138 123 118
Per acre-foot of net safe yield 283 335 37
Annual Costs
Dam and reserveoir $101,900 $1hs,200 $198,800
Per acre-foot of net safe yield 1L.00 16.20 17.90
Per acre-foot of incremental net safe yield —— 24.90 26.10
-—‘M
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For all heights of dams an earthfill structure was contemplated,
comprising an impervious core of select earth material with upstream and
downstream sections of semipervious random fill material,

Employment of semipervious random fill in the outer sections would
necessitate the installation of a gravel blanket and drains as a precautionary
measure to carry away possible leakage that might occur through the impervious
section and at the abutments. The upstream face of the dam would be pro-
tected against wave action by rock riprap placed to a depth of three feet
normal to the slope.

Areas of impervious material occurring in the reservoir area are
not large. There may be about 200,000 cubic yards of impervious material on
the valley floor, on terraces; and on hillsides in the reservoir area within
two miles of the dam site., Additional impervious fill could be obtained from
the flats downstream from the site. Part of this land would necessarily
have to be acquired because it may be adversely affected by spillway dis-
charge. Bedrock and possibly stream deposits are available for random fill
locally, Satisfactory riprap was not noted in the immediate vicinity of the
site, but suitable rock could be selectively quarried from the volcanic rock
outcrops in the reservoir area.

The spillway was designed as a concrete-lined chute with ogee weir
control sections and would have a discharge capacity of about 3,800 second-
feet, The spillway would be excavated through a saddle on the left abutment
and discharge into Santa Rosa Creek about 1,000 feet downstream from the toce
°f the dam.

The intake structure for the outlet works would be located on the
left abutment. This structure would be a short concrete tower with a steel

trash rack at its entrance. A concrete pressure conduit would be installed
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beneath the dam and would extend from the intake to a gate chamber located
slightly vpstream from the axis of the dam., Within the gate chamber, an
emergency high pressure slide gate would be installed. A reinforced con-
crete culvert would extend from the gate chamber to the vaive house at the
downstream toe of the dam, This culvert would house an access passageway to
the gate chamber as well as a steel outlet pipe supported on cradles. The
outlet pipe would have a diameter of L2 inches, and releases would be
regulated by a combination of a How2ll-Bunger and needle valve,

It was estimated that the dam could be constructed within one year
and summer flow of Santa Rosa Cresk could be diverted through the outlet
conduit. However, the total construction htime was estimated to be two years
due to the required reiocation of about 3.7 miies of State Highway Lhl. The
first year of construction could be devoted to relccation of the state highway
and spiliway construction.

Five fairly large ranches are socated in the reservoir arsa and
another lies just downstream from the dam and spiliway sites. Several loecal
power and telephone lines ave &ls> located in the reservoir area, Estimated
costs of acqguisition of lands required for ths reservoir do not include z
cost for the mineral rights at Oceanic Mine which would be inundated by the

reservoir because the mine appeared to be abandoned.

Whale Rock Dam and Reservoir. The Whale Rock dam site is located

on 0ld Creek in the Morro y Cayucos land grant, approximately 1.1 miles
upstream from the mouth of the stream and about one-half mile east of
Cayucos. Consideration was given tc construction of a dam and reservoir at
the Whale Rock site for storage of surplus waters of 014 Creek, and
utilization of the waters so conserved in the Cambria and Sar Luis Cbispo

Subunits of the Coastal Hydrologis Unit.

=23)=

at a sc
by the
similay
voir ar

present




The Whale Rock reservoir area was mapped by photogrammetric methods

at a scale of one inch equals 500 feet, with a contour interval of 25 feet,

by the Division of Water Resources in 1955, The dam site was mapped from

-similar data at a similar scale but with contour interval of 20 feet, Reser-

voir areas and storage capacities computed from the reservoir map are

presented in Table 50,
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TABLE 50

ARFAS AND CAPACITIES OF

WHALE ROCK RESERVOIR

Depth : Water surface 3 Water : Storage
of water elevation, g surface 2 capacity,
at dam, ¢ U.S5.G.S. datum, 3 arsa, g in
in feet in feet ¢ in acres s acre-feet
o LG 0 0
10 50 1 3
20 60 10 58
30 70 20 210
Lo 80 50 560
50 90 90 1,260
60 100 130 2,360
70 110 180 3,910
80 120 220 5,910
90 130 260 8,310
100 150 310 13,200
110 150 360 1,500
120 1560 LOC 18,300
12l 16l 420 20,000
130 170 450 22,600
1,0 18¢C 500 27,300
150 190 550 32,500
160 200 600 38,200
163 203 610 10,000
170 230 650 Ll ;400
180 220 690 51,100
190 230 750 58,300
200 240 810 66,100
210 250 900 7h,600
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Based upon preliminary geologic recomnaissance, the Whale Rock dam
site is considered suitable for an earthfill dam of moderate height. Geoclogy
of the site was investigated by the Division of Water Resources in 1954, No
exploratory drilling or trenching of the foundation has been done at this site,
Results of tests conducted on a single sample of the borrow material indicate
the borrow material has relatively low shear strength and density, TFurther
detalled exploration and testing of the foundation and borrow areas would be
required in order to adequately determine necessary design precautions,

Bedrock at the site consists of slightly metamorphose basaltic rock
of the Franciscan series. Serpentine is exposed on the right abutment about
200 feet above the stream bed and near the downstream toe of the proposed dam.
The serpentine-basalt contact dips about 30 degrees downstrzam, However, the
main portion of either of the two heights of dam considersd would abut the
basaltic rock, If higher dams were to be considered, excess leakage may occur
at the contact, The basalt is soft, highly weathered, and appears to be
» highly fractured. The fractures seem tight, however, and it is likely that
only moderate grouting will be required, except at larger fracture zones and
in the serpenﬁine0

In the channel section of the dam, it was estimated that a depth
of 30 feet of gravel and three feet of loose bedrcck would have to be stripped
Under the impervious core., On the left and right abutments; it was further
estimated that about three feet of soil and seven fest of lcose rock would
have to be removed for the impervious section, For the random fill sections,
& nominal depth of stripping of two feet may be required throughout the
tontact area.

Yield studies were made for reservoir storage capacities of 20,000

and~h09000 acre-feet at the Whale Rock site and are summarized in Appendix K.
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The estimates of safe seasonal yield obtained from these studies were as

followss
Gross
reservoir Safe seasonal
Height storage yield,
of dam, capacity, in acre-feet
in feet in acre=feet Gross : Net
12l 20,000 6,600 6,300
163 L0000 9,200 8,900

The difference between gross and net yields presented in the fore-
going tabulation, in the amount of 300 acre-feet, represents the sum of
estimated present exports from lower 0ld Basin and probable ultimate mean
seasonal water requirements of lands overlying 0Old Basin which would not be
affected by construction of Whale Rock Dam and Reserveir. The relationship
between reservoir storage capacity and net safe seasonal yield for Whale Rock
Reservoir is shown graphically on Flate 22,

After consideration of results of the yield studies; preliminary
geologic reconnaissance, and topogrephy of the site;, detailed estimates of
cost were prepared for earthfill dams and reservoirs having storage capacities
of 20,000 and 40,000 acre-feet, which estimates are presented in Appendix L.

General features of the two sizes of dam and reservoir are listed in Table 51,
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TABLE 51

GENERAL FEATURES OF TWO SIZES OF DAM AND
RESERVOIR AT THE WHALE ROCK SITE ON OLD CREEK

pa—

Characteristics of Site

Drainage area--20.3 square miles

Estimated average seasonal runoff=-13,320 acre-feet

Estimated average net seasonal depth of evaporation--2.96 feet
fstimated sedimentation-~500 acre-feet

Elevation of stream bed, U.S.G.S. datum-=l40 feet

r—a—

TR

:Gross reservoir storage capacity,
2 in acre-feet
: 20,000 : 10,000
Barthfill Dam
(rest elevation, in feet, U.5.G.S. datum 177 215
(rest length, in feet 575 720
Crest width, in feet 30 30
Height, spillway lip above stream bed,
in feet : 12} 163
Side slopes, upstream and downstream 2,5:1 2,531
Freeboard,above spillway lip, in feet 13 12
Volume of fill, in cubic yards 630,300 1,313,200
Reservoir
Surface area at spillway lip, in acres 420 620
Net storage capacity at spillway lip,
in acre-feet 19,500 39,500
Iype of spillway Side channel with
concrete-lined chule
Spillway discharge capacity, in second-feet 8,600 7,100
Type of outlet 30=-inch li2-inch
diameter diameter
steel steel
pipe pipe
Estimated net safe seasonal yield,
- in acre~feet 6,300 8,900
Capital Costs
Dan and reservoir $1,943,000 $2,884,000
Per acre-foot of storage 97 72
Per acre-foot of net safe yield 308 32},
d mual Costs
§ lanand reservoir 96,000 141,600
€r acre-foot of net safe yield 15,20 15.90
¢ acre-foot of incremental net safe yield ——— 17.50
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The 40,000 acre-foot reservoir would require an earthfill dam come
prising an impervious core of select earth material, and upstream and down-
stream sections of semipervious random fill material. Based on preliminary
reconnaissance, it is estimated that ample earthfill material, suitable for
the impervious section of the dam, occurs within two miles upstream.of the
site, Random fill material could probably be obtained from the reservoir
area and salvage of excavated materials. Employment of semipervious random
f£ill in the outer sections would necessitate installation of a gravel blanket
and drains along the downstream face of the impervious section to carry away
any water seeping through the impervious core., The upstream face of the dam
would be protected against wave action by rock riprap placed to a depth of
three feet normal to the slope. Riprap rock could be imported from a source
outside the reservoir area or salvaged from the spillway excavation,

The concrete-lined spillway for the dam would be located on the
left abutment and was designed as a chute type with a side-channel control
section. The spillway would have a discharge capacity of 7,100 second-feet
and would discharge into Old Creek about 150 feet downstream from the toe of
the dam.

The alternative spillway location was considered through a saddle
located about one mile east of the dam site and which would spill into Willow
Creek., Although the spillway structure at this location would be cheaper
than on the left abutment; the costs of acquiring necessary rights of way
and replacement of existing bridges along Willow Creek were estimated on a
preliminary basis to be greater than the savings in cost of the structure.
However, the possibility of utilizing this saddle shounld be explored further

if design of a dam is undertaken at this site,
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The outlet works for the dam would have a concrete intake structure
at the upstream toe near the right abutment, with a steel trash rack at its
entrance. A concrete pressure conduit beneath the dam would extend from the
intake to a gate chamber located slightly upstream from the axis of the dam,
wherein a high pressure slide gate would be installed. A reinforced-~concrete

culvert, founded on bedrock, would extend beneath the dam from the gate chamber

to the valve house; and would contain an access passageway to the gate chamber
as well ds a steel outlet pipe supported on cradles. The outlet pipe would
have a diameter of 42 inches. It was estimated that the dam could be con=

structed within one year, and that summer flow of 0Old Creek could be diverted
through the outlet conduit during construction,

Included in the reservoir area are four partially irrigated ranches,

a recently installed substation of Pacific Gas and Electric Company, a power
transmission line, a telephone line, and a county road. The cost of these
§ lands and improvements and relocations form a substantial portion of the
¥ total cost of the project. The length of required road relocation and im-
, provement would be 3.9 miles.
Subsequent to the preparation of the original cost estimate for the
§ Male Rock Dam and Reservoir in 1954, a service agreement was executed in the
{ fall of 1956 between the Department of Water Resources, and the Division of
h@hitectureg providing for further investigation of Whale Rock Project as a
§ Wssible source of supplemental water for California State Polytechnic College
; lnd the California Men's Colony. It was anticipated that construction of the

» ?hale Rock Project might be undertaken by the two foregoing State agencies as

§! Joint venture with the City of San Luis Obispo.
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Work under the agreement involved additional exploration of “the
foundation and borrow areas and the preparation of a revised cost estimate of
the Whale Rock Project, including costs of the dam, reservoir, and conveyance
conduit from the dam to the proposed service area. The additional explora=-
tion work 'included the drilling of three diamond drill holes along the axis
of the dam and a number of holes in proposed borrow areas. Strength and com=
paction test were conducted on samples obtained from the drill holes.

Results of the foregoing additional exploration work indicate that
the cost of the Whale Rock Dam and Reservoir would be greater than that
shown in Table 51, Factors which indicate this greater cost include:

(1) diamond drilling logs demonstrate the need for about 50 per cent more
stripping in the channel section and on both abutments than was originally
contemplated, (2) tests of borrow material showed it to have low strength
necessitating the use of flatter slopes for the dam section than were
originally assumed, resulting in the need for a substantially greater amount
of embankment material in the dam cross-section, and (3) the value of lands
in the reservoir area has increased rapidly during recent years. It is not
considered that the conclusion as to the desirability of construction of the
Whale Rock Project would be affected by the indicated increase in cost.

Lopez Dam and Reservoir. The lLopez dam site is located on Arroyo

Grande Creek about 0.2 of a mile below the confluence with Lopez Creek and
on the line between Sections 32 and 33, Township 31 south, Range 14 east,

M, D. B. & M. Consideration was given to construction of a dam and reservoir
at the Lopez site for control of floods on Arroyo Grande Creek and utiliza-

tion of the flood waters conserved in the Arroyo Grande Subunit of the Coastal

Unit.
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The Lopez dam site was mapped up to an elevation of 550 feet in
1946 by the U. S, Bureau of Reclamation at a scale of one inch equals 50
feet, with a five~foot contour interval. The reservoir area was mapped by
the Bureau in 1947 to an elevation of 500 feet at a scale of one inch equals
500 feet with 10-foot contour intervals. This was supplemented by interpola-
tion up to an elevation of 550 feet from a U. S. Geological Survey quadrangle;
at a scale of 1:62,500 and with a contour interval of 50 feet. Reservoir
sreas and storage capacities at various stages of water surface elevation,

computed from the foregoing maps, are given in Table 52.
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TABLE 52

AREAS AND CAPACITIES OF
LOPEZ RESERVOIR

Depth s Water surface s Water : Storage
of water : elevation, :  surface :  capacity,
at dam, ¢ YU.8.G.5. datum, s area, 3 in
in feet in feet § in acres ¢ acre-feet
0 375 0 0
5 380 2 5
15 390 1L 85
25 1,00 53 L20
35 410 100 1,190
L5 120 160 2,L90
55 L3 2Lo L,490
65 440 280 7,090
75 L50 330 10,100
85 L6C 380 13,700
95 L70 LLo 17,800
105 L80 520 22,600
110 1,85 570 25,000
115 L90 620 28,300
125 500 730 35,000
135 510 8Lo 42,800
143 c18 940 50,000
145 520 960 51,800
155 530 1,090 62,100
165 sLO 1,230 13,700
175 550 1,370 86,700
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A geologic investigation of the Lopez dam site was made in 1954 by
geoiogists of the Division of Water Resources, The geology of this site had
been previously mapped and reported upon by the U, S. Bureau of Reclamation,
put no exploratory drilling or trenching of the foundation has been done.
Based upon preliminary geologic reconnaissance, Lopez dam site is considered
to be suitable for a moderate to large sized earthfill dam with the spillway
on the right abutment.

Geology of the bedrock is rather complex and outcrops are poor

Pexcept in the road cuts on the left abutment., The region for about 1,000 to

1,500 feet both upstream and downstream from the axis appears to be part of

a fault sliver with the Franciscan formation to the west and the Monterey

formation to the east, The intrusive member of the bedrock at the site was

fcealled gabbro by U, S. Bureau of Reclamation geologists. In the road cut on

fthe left abutment; rock types include interbedded tuffaceous or rhyolitic

rocks, volcanic breccias, and some shales and siltstones, all intruded by

gabbroic §r basaltic rocks. The gabbroic intrusives vary in width from two

feet to 30 feet and generally dip upstream, All of these rocks are highly

j fractured and would require heavy grouting. Exposures on the right abutment

re poor,; but the bedrock is about the same as that described above, The
bedrock generally is strong. The rhyolitic and tuffaceous materials are of

'1Wfdensity and should be tested for strength and density before being

Blvaged for use as fill, All rocks are weathered on the outcrop but the

§ btrusive rock is generally the least weathered.

Stripping on both abutments under the impervious section of the

§ & would include an estimated five feet of soil and 15 feet of lobse rock.

| Stripping the channel section would require removal of an estimated average

4150 reet of gravel with a probable maximum of 100 feet.
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For all heights of dam a relied fill structure was contemplated

comprising an impervious core of select earth material and upstream and down-
stream sections of semipervious random fill material. Employment of semi-
pervicus random fill in the outer sections would necessitate the installation
of gravel blankets and drains at the downstream face of thz impervious

section as a precautionary measure to carry away possible leakage that might
occur through the impervious section and at the abutments. The upstream face
of the dam would be protected against wave action by rock riprap placed to a
depth of three feet normal to the slope,

There are an estimated 1,000,000 cubic yards of impervious material
in the reservoir area within two miles of the site. The stream gravels appear
suitable for use as random fill, but they should be thoroughly tested for
strength and density. The Division of Water Resources tested a sample of the
proposed impervious borrow material and classified it as a siity sand. A
maximum density of 104 pounds per cubic fgot was obtained in the compacticn
test of this nonplastic méteriala Results of this test, though of a prelim-
inary nature, were incorporated into designs adopted for cost estimating
purposes. Riprap may be selectively quarried near the site from the gabbroic
intrusives,

The spillway would have a discharge capacity of 13,800 second-fset.
The spillway was designed as a concrete-lined chute with an ogee weir control
section and would be located on the right abutment.

The outlet works:would consist of a concrete intake structure
located at the upsiream toe of the dam near the left abutment with a steel
trash rack at its entrance. A concrete pressure conduit beneath the dam
would extend from the intake to a gate chamber located slightly upstream

from the axis of the dam wherein a high pressure slide gate would be
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instalied. A reinforced concrete culvert; founded on bedrock, would extend
peneath the dam from the gate chamber to the valve house at the downstream toe
of the dam. This culvert would house an access passageway to the gate

chamber as well as a steel outlet pipe supported on cradles. The outlet pipe

{
3;
y
L

would have a diameter of 48 inches. Relezses would be regulated by a Howell-
Bunger valve and a needle valve located in the valve house.

It was estimated that the dam could be constructed within one year
and sumner flow of Arroyo Grande Creek could be diverted through the outlet

conduit during construction,

Construction of a dam at the Lopez site would require the relocation
of about 13.1 miles of county roads. Improvements in the reservoir area
include a one-room school hcuse, a county park, a small gravel plant, a private
camp ground, seven ranches including some irrigated and nonirrigated farm land,

and telephone and power lines.,

Alternative Plans for Water Survly Development ?,

This section conteins a discussion of the various possible alter-

g

native plans for water supply development in San Luis Obispo County, with §\
Particular regard to their relative capability of meeting future supplemental é
Wter requirements of various parts of the County. Economic factors pertinent ?
to the selection of feasible water projects for eventual future construction ;’
ire discussed as are some organizational and financial aspects involved in o
Vater resources developement in San Luis Obispo County.
The selection of a plan for the development of the water resources fﬁ
"
°f San Luis Obispo County and subdivisions thereof, was based on consider- §§
N

Hon of the following principal factors: (1) present and estimated future

Ypplemental water requirements of potential service areas, (2) the net safe
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seasonal yield or amount of new water that would be developed by a particular
project compared to that which would be developed by an alternative project,
{3) the capital cost of a given project compared to that of alternative
projects, (4) the annual cost of net safe yield that would be developed by

a given project compared to that by alternative projects, {5) the annual
cost of incremental net safe yield that would be developed from various sizes
of structures comprising a given project, and (6) the estimated cost of
imported water.

Possible plans for the importation of water, which are discussed
subsequently, could made a consideraﬁle amount, of suprlemental water avail=
able to San Luis Cbispo County. Although it should not be consideresd as
substitute for supplies available from potential local conservation works; the
estimated cost of imported water deliverszd 31nto the County from outside
sources was used in this bulletin as a general guide in establishing the upper
limit of practicable development of the local water resources of San Luis
Cbispo.

In selecting the capacities of reservoirs hereinafter recommended
for incorporation in%to the overall plan of development, where no physical
limitations of the sites were apparant, the sizes of surface storage develop-
ments were inereased to the point where the incremental costs of new water
yields produced thereby would be generally equivalent to the estimated cost
of imported water. It was found that this procedure would, while having a
reasonably sound economic basis, result in a relatively high degree of con-
servation of surface runoff and leave only some very infrequent flood flows
to waste to the ocean, t is hereinafter estimated that imporited water from
northern California could be delivered to the Upper Salinas Unit in Cholame

Creek, at a cost of from $20 to $30 per acre-feet, depsnding on the emount
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1

served and based upon certain assumptions as described later. Approximate £
cost of conveyance of this water to strategic locations in San Luis Obispo

County were given consideration in the foregoing comparison of cost of un-

| imported water with incremental costs of local storage and conveyance develop-

1 ments.

It is recognized that several of the water supply developments “
discussed previously will require relatively large capital expenditures for ,
construction. The question of whether they will ever be built,; or the order f_
in which they will be built, will be a matter for local decision. Major

;‘factors affecting that decision will be the extent of need for supplemental

i

vater; the availability of an imported supply, and the unit cost thereof ’
fias compared to the unit cost of yield which could be abtained from a local
’,‘water supply development. Construction of the more expensive local develop-

4
;ments will therefore probably be deferred if increasing demands for supplemental

;water do not force their construction p'rior to the arrival of imported water

o

;?aupplies in San Luis Obispo County.

i

For comparative purposes, there is presented in Table 54 a recapitu- i
1 tion of yields of water that could be developed by construction of the \
'eVeral storage capacities considered at each of the eleven dam and reservoir f;\
: tes given detailed study in San Luis Obispo County. Presented also in K
J ble 54 are comparisens of certain economic factors pertaining to each '“
Ser’voim Unit costs of water presented are indicative of such costs at the _
ervoirs and do not include costs of conveyance or distribution. Graphical
erpretations of certain data presented in Table 54 are shown on Plates 21, g
‘ and 23, Discussions of various water supply plans are presented in the §

g2 owing paragraphs.
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TABLE &4

COMPARISON OF WATER YIELDS AND CAPITAL AND
ANNUAL COSTS OF SURFACE STORAGE DEVELCPMENTS
IN SAN LUIS OBISPO COUNTY AND VICINITY

: :Safe seasonal yield,: :
:  Gposs : in Mﬂ_fei + 4 : Capital ocosts . Average annual sosta
Stream i storags ¢ H H ¢ Per : : H
! and : capasity, : : : iacre-foot:Fer sore-foot ¢ tPer acre-foot:Per acre-foot
: o5 arvolr H in : Gross : Net : Total t of gross: of ¢ Tetal ¢ of net :  of incre-
t apre~feet : H S : storage :net safe yleld: + safe yisld : mental ned
: : : : : oapaciiy: : 4 : safe yileld
UPPER SALIRAS UNIT
Jack Creek
Lower Jack 15,000 5,600 3,400 $1,304,000 $ 87 $384 $ 66,100 $19.40 cromeminn
25,000 6,800 4,600 1,751,000 70 381 87,000 18.90 $17.50
Santa Rita Cresk
Santa Rita 10,000 4,500 2,700 1,107,000 111 k10 56,800 21.00 -t e
15,000 55200 3,200 1,404,000 9 k39 70,700 22,10 27,80
Naoimiento River
; San Miguelito: 50,000 7,700 6,000 1,734,000 35 289 88,700 14.80 S—
{}% * 130,000 17,000 13,000 3,017,000 23 232 155,600 12,00 9,60
) Japrett Shut-In 30,000 7,700 6,000 1,736,000 58 289 86,800 14.50 o —
¢ 75,000 13,500 10,500 3,743,000 50 356 185,300 17.60 21,90
)* 110,000 17,600 13,800 k693,000 43 340 232,700 16,90 1k.40
San Mlguelito and 130,000
Jarrstt Shrt-In ) 110,000 29,200 24,100 7 5708,000 32 320 388,300 16,10 P
COASTAL UNIT
San Carpofors Creek
Baid Top 20,000 31,400 10,400 2,249,000 132 218 111,300 10,70 wnooe
Upper Bagzed Point 30,000 17,500 17,500 5,420,000 181 310 259,800 .80 —
Bald Top and Upper
Ragged Point 50,000 22,500 22,500 7+669,000 153 340 371,100 16,50 —
Avroyo de la Cruz
Upper Yellow Hi11 20,000 13,500 13,100 1,420,000 71 108 71,560 .50 —
Yellew H11l 50,000 23,300 22,900 4,599,000 72 157 176,100 7.70 10,70
Bo 000 27,700 27,300 6,403,000 8o 234 310,200 11.40 30,40
San Simeocn Creek
San Simeon 60,000 38,500  1B,200 £,314,000 105 347 304,200 16.70 oo

COMPARISON OF WATER YIELDS AND CAPITAL AND
ANNUAL ' COSTSVOF SURFACE'STOVAGE 'DEVELGPMENTS
IN SAN LULIS OBISPO COUNTY AND VICINTITY
(eontinued}
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COMPARISON OF WATER YIELDS AND CAPITAL AND

ANNUAL COSTS OF SURFACE STORAGE DEVELOPMENTS

IN SAN LUXS OBISPO COUNTY AND VICINITY

{continued}

3 Gross

sSafe sexsonal yield,:

Capital costs

Average annual costs

in acre-feet H H
Strcam 2 storage i 5 Par s g B
and s oapasity, @ f H sagre-foot:Per acre-foot : :Per apre«foot:Per asre-foot
! reservoir H in ¢ Gross Net H Total : of grosss of H Totel H of net 2 of incre=
E : sore-fest 2 2 H : storage :net safe yield: : safes yield : mental net
' 3 2 : 2 ¢ capaoity: 2 H : safe yleld
COASTAL UNIT {continued)
Sante Rosa Creek
"Santa Resa 15,000 75900 7,300 $2,068,000 $138 $283 $101,900 $14.00 ————
26,000 9,800 9,200 3,080,000 123 3135 149,200 16,20 $24.90
; 35,000 11,700 11,100 4,121,000 118 371 198,800 17,90 26,10
0ld Creek
¥Whele Rock 20,000 6,600 6,300 1,943,000 97 308 9,000 15,20 000 cewe=
bo,ooo 9,200 8,900 2,884,000 72 324 141,600 15,90 17,50
§
G% Arroyo Grands Cresk
') Lopez 25,000 9,800 3,800 3,070,000 123 go8 148,700 39,10 = wemem
i 50,000 12,500 6,500 4,228,000 85 650 205,500 31,60 21,00
* Opersted as secondary developments coordinately with existing Nacimiento Reservoir.
I 4
ALIBIN DERERSE Bl e NERPTISLP 4 I § o
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Jack Creek and Santa Rita Projects

Based on criteria discussed previously in this chapter, it is
indicated that construction of a reservoir on Jack Creek at the Lower Jack
site offers one of the cheapest sources of supplemental water in the Upper
Salinas Unit, in terms of unit cost. The average annual cost per acre-foot
of net safe seasonal yield from Lower Jack Reservoir is estimated to be $18.90
for the 25,000 acre-foot storage capacity. This is somewhat less expensive
than the yield of the smaller reservoir considered at the same site. Larger
sizes were not considered since a reservoir with a storage capacity of 25,000
acre-feet would develop about 70 per cent of the estimated runoff of Jack
Creek and incremental costs of new yield were found to be very near to the
costs of imported water. Water from this reservoir could be conveyed by
conduit to nearby areas of use; or it could be released to the natural stream
channel for percolation into the downstream ground water basin, from which it
could be pumped by wells., Lower Jaclk Reservolr appears to be one of the most
desirable local developments from which supplemental water could be made
available to the Paso Robles-=Atascadero area and its relatively low capital cost
would make the project attractive for ccenstruction by a local entity.

It was found that a 15,000 acre-~feet dam and reservoir at the Santa
Rita site on Santa Rita Creek would produce a net safe seasonal yield of about
3,200 acre-feet with an average arnual unit cost per acre=foot of yield of
about $22. This cost per acre-foot of yield is nearly as low as Lower Jack
site just described, and is also competitive with the cost of water imported
from the Feather River Project. Of the local water supply developments for
the Upper Salinas Unit shown in Table 54, the Santa Rita development had the
lowest estimated capital cost. A 15,000 acre-=foot reservoir at the Santa

Rita site could be constructed at a capital cost of about $1,400,000, Larger
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sizes were not considered since their average annual cost per acre-foot of

incremental net safe yield would increase substantially beyond the assumed

unit cost of imported water, It is therefore concluded that the Santa Rita Dam

and Reservoir should be given consideration in future plans for water develop-
ment in the Upper Salinas Unit. Water service could be provided to the Paso

Robles-Atascadero area in a manner similar to that proposed for operation of

the Lower Jack development.

Nacimiento Projects

Results of detailed studies on the Nacimiento River above the
existing Nacimiento Reservoir indicate that the San Miguelito and Jarrett
Shut-In sites are feasible for the development of a water supply for the
northern portion of the Upper Salinas Unit.

Of the two reservoir storage capacities studied at the San Miguelito
site, the 130,000 acre-foot capacity appeared to be the most favorable for
eventual construction. Construction of a 130,000 acre-foot reservoir at the
San Miguelito site as a secondary development to Nacimiento Reservoir would
produce 13,000 acre-feet per season of new water at a cost per acre-foet of
about $12.

Three storage capacities were studied at the Jarrett Shut-In site.
The largest reservoir capacity of 110,000 acre-feet would probably be the
Wst desirable, in view of the indicated need for maximum development of the
storage potential at this site, and the estimated relatively low cost of the
Bew water developed. Because of the structural reguirements at the main axis,
d the scarcity of materials for construction of a larger auxiliary dam,
hpger reservoir storage capacities were not studied.

Results of studies of San Miguelito and Jarrett Shut=In Reservoirs,
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operated coordinately with Nacimiento Reservoir, show that the two reservoirs
would yield 21,100 acre-feet of new water per season. The total capital cost
of the two upstream projects would be $7,708,000. The two developments would
provide newwater at a unit cost of £16.10 per acre-foot.

The yields developed by the San Miguelito and Jarrett Shut-In
Reservoirs could be conveyed to potential service areas in the Upper Salinas
Unit by a conduit system such as the Nacimiento-Shandon Conduit and Creston
Lateral, shown on Plate 1L, Under the proposed plan, the foregoing yields
would be released down the Nacimiento River, passed through the Nacimiento
Reservoir, and diverted from the river into the Nacimiento-Shandon Conduit.

The Nacimiento-Shandon Conduit would take water from the Nacimiento
River immediately downstream from Nacimiento Dam at an elevation of about 920
feet. The water would be pumped into a pressure conduit wihich would extend
easterly from the dam and would divide at a bifurcation structure southeast of
San Miguel. The main conduit would continue easterly therefrom to Shandon
terminal reservoir, located about one mile southeast of the town of Shandon.
This portion of the conduit would include two tooster pumping plants in addition
to the one located st Nacimiento Dam. The Creston Lateral would extend in a
general southeasterly direction from the bifurcaticn structure and weuld
terminate in the Creston terminal reservoir about one mile south of Creston.
This lateral would also include two booster pumping plants. The over-all
length of the Nacimiento-=Shandon Conduit would be about 31 miles,

Based exclusively on reconnaissance data, it was estimated that the
combined Nacimiento-Shandon Conduit and Creston Lateral could be constructed at
a capital cost of $6,462,000 and would convey the yields of San Miguelito and
Jarrett Shut-In Reservoirs tc the Creston=Shandon area at a total average

annual cost, including costs of the two storage reservoirs, of about $38 per
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operated coordinately with Nacimiento Reservoir, show that the two reservoirs
would yield 24,100 acre-feet of new water per season., The total capital cost
of the two upstream projects would be $7,708,000. The two developments would
provide newwater at a unit cost of $16.10 per acre=foot.

The yields developed by the San Miguelito and Jarrett Shut-In
Reservoirs could be conveyed to potential service areas in the Upper Salinas
Unit by a conduit system such as the Nacimiento-Shandon Conduit and Creston
Lateral, shown on Plate 14, Under the proposed plan, the foregoing yields
would be released down the Nacimiento River; passed through the Nacimiento
Reservoir; and diverted from the river into the Nacimiento-=Shandon Conduit.

The Nacimiento-Shandon Conduit would take water from the Nacimiento
River immediately downstream from Nacimiento Dam at an elevation of about 920
feet. The water would be pumped into a pressure conduit which would extend
easterly from the dam and would divide at a bifurcation structure southeast of
San Miguel. The main conduit would continue easterly therefrom to Shandon
terminal reservoir, located about one mile southeast of the town of Shandon.
This portion of the conduit would include two tooster pumping plants in addition
to the one located at Nacimiento Dam. The Creston Lateral would extend in a
general southeasterly direction from the bifurcaticn structure and would
terminate in the Creston terminal reservoir about one mile south of Creston.
This lateral would also include two booster pumping plants. The over-all
length of the Nacimiento-Shandon Conduit would be abeout 31 miles.

Based exclusively on reconnaissance data, it was estimated that the
combined Nacimiento-Shandon Conduit and Creston Lateral could be constructed at
a capital cost of $6,,62,000 and would convey the yields of San Miguelito and
Jarrett Shut-In Reservoirs to the Creston-Shandon area at a total average

annual cost, including costs of the two storage reservoirs, of about $38 per
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acre=foot. The indicated cost of water exceeds the costs which farmers are
generally encountering in developing local ground water resources in the Upper
Salinas Unit under present conditions. As in the case of all local water
supply developments, the timing of need for supplemental water and availability
of an imported supply, together with the financial capacity of the area served,
will, to a large degree, determine which units of a conveyance system such as

the foregoing would ever be constructed.and the order of that construction.

Coastal Projects

Two sites on San Carpoforo Creek were given detailed study, includ-
ing the Upper Ragged Point and the Bald Top sites. One size of reservoir was
studisd at each site. Although hydrologic studies indicated that more yield
could be developad at each of the sites considered, the scarcity of construction
materials precluded the consideration of larger dams than those studied. More
detailed investigation of available materials of construction may result in
construction of larger developments at these sites.

Coordinated operation studies indicated that storage capacities of
20,000 and 30,000 acre-feet at the Bald Top and Upper Ragged Point sites,
respectively, would develop a combined net safe seasonal yield of 22,500 acre-
feet at a total capital cost of $7,669,000, and an average annual unit cost of
nﬁuSO par acre=foct, Comparative studies indicated that the Bald Top site, as

1 d prirary development, would be the cheaper of the two sites with regard to
Wth capital cost and unit cost per acre=foot of yield. The two developments
tould serve supplemental water to the coastal area north of San Simeon, as

§ il a5 potentially water deficient areas to the scuth, through suitable
*nveyance facilities hereinafter described.

Results of water development studies indicate that the Yellow Hill
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site on Arroyo de la Cruz is one of the most promising undeveloped sites in

the County. Three reservoir capacities were studied at the Yellow Hill site.

Plate 21 illustrates that, within the range of capacities studied, the capital
cost of Yellow Hill Reservoir varies uniformly with reservoir capacity. It
can also be seen from Plates 22 and 23 that the Yellow Hill Reservoir produces
the greatest yield per acre-foot of storage capacity at the least unit cost
for all reservoirs studied. An 80,000 acre-foot reservoir would produce a net
safe seasonal yield of 27,300 at a unit cost of $11.L0 per acre=foot. Studies
indicated that reservoirs with storage capacities exceeding 80,000 acre-feet
would have incremental unit costs in excess of the estimated unit cost of
delivery of imported water to San Luis Obispo County. For the foregoing
reason, and because of the scarcity of embankment construction materials within
reasonable haul distances, larger capacities were not considered at this site.
Yellow Hill Reservoir could provide water service to lands in the vicinity of
San Simeon and could also be connected to conveyance facilities providing
water service to the San Luls Obispo Subunit.

The San Simeon site is considered to be the most feasible of four
sites studied on San Simeon Creek. Only a 60,000 acre-foot capacity reservoir
was considered at the San Simeon site as prior studies at the Palmer Flats
site, which was subsequently discarded because of poor geologic conditions,
indicated that the 60,000 acre-foot capacity would supply water at costs which
are believed to be within the upper limit of economic feasibility for the area.
A larger capacity at the San Simeon site was not planned since the foregoing

capacity would control approximately 70 per cent of the runoff of San Simeon

f"jﬂ\\m.Creek. 4 reservoir constructed at the San Simeon site could provide water

y-

service to the San Simeon~Cambria area and could also be connected to a convey~

ance system providing a supplemental water supply to the San Luis Obispo Subunite
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Reservoirs of three capacities, including one of 35,000 acre-foot
capacity, were studied at the Santa Rosa site on Santa Rosa Creek. Topographic
limitations of the site and the fact that this capacity would control in excess
of 70 per cent of the runoff of Santa Rosa Creek precluded the study of larger
capacities. Santa Rosa Reservoir could provide supplemental water to irrigated
and urban lands in the Cambria-Cayucos area and could also provide water

service to potentially water deficient areas in the San Luis Obispo Subunit to

the south.
The Whale Rock Dam and Reservoir is considered to be the rmost

feasible water supply development on Old Creek. Studies indicated that a

40,000 acre-foot reservoir at the Whale Rock site would yield about 8,900 acre-
feet of new water per season. Preliminary cost estimates based on reconnaise-
;sance surveys indicated that such a development would have a capital cost of
;abaut $2.881,000 and deliver water at the dam at a unit cost of slightly less
?than $16 per acre-foot, Larger capacities were not studied because of a
ireservoir of 40,000 acre=feet capacity would control in excess of 70 per cent
§0f the mean annual runoff of Old Creek. Recent revision of the capital cost
%of this project previously referred to does not indicate the need for revision
iof the foregoing selected size of reserveoir., Supplemental water could be

ifurnished t0 the San Luis Obispo Subunit from Whale Rock Reservoir. Details

%@f such a plan are presented in a subsequent section designated "Whale Rock
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of yield for this capacity would be about $32. The practicability of
constructing a dam with such & relatively high unit cost of water would depend
to a large degree on the timing of availability of imported water and the unit
cost thereof.

As stated previously, future increased urbanization of lower Arroyo
Grande Valley may dictate the need for flood control storage at the Lopez site
as well as downstream channel improvements. A 50,000 acre-foot reservoir at
the Lopez site, operated entireiy lor water conservation purposes, would still
provide appreciable downstream fiocod centrol,

It can be seen on Plates 11B and 1l that most of the feasible water
suppiy developments in the Coastal Unit are iocated in the Cambria Subunit
while the major portion of present and potential water service areas are in
the San Luis Obispo and Arroyo Grande Subunits to the south. Plans for the
satisfaction of future supp-ementai water requirements in the Coastal Unit
includsd conveyance of water through a coastal pipe line, designated the
Cambria Conduit. which would be constructed from Upper Ragged Point Reservoir
on the north to Indian Knob Terminal Reservoir in the vicinity of San Luis
Obispo. The approximate alignment of the Cambria Conduit is shown on
Plate 1k,

At the present time it appears that the proposed Cambria Conduit
would lend itself ideally to multibarrsl pipe line construction. It is
recognized, however, that major medifications in design may be necessary
before such a conduit would be built. Certain design factors, such as the
conduit location; Sype of construction, and location of areas to be served;
depend upon many physical and economic factors extant in the future which are
not susceptible of evaluation at the present time. As in the case of the

Nacimiento-Shandon Conduit and Creston Lateral, the timing of need for
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supplemental water and the availability of an imported supply and the unit
cost thereof, together with the financial capability of the area to be served,
vill determine which units of the Cambria Conduit, if any, will eventually be
constructed; and the order of that construction.

The proposed Cambria Conduit would begin at the outlet works of

Upper Ragged Point Dam at an elevation of about 110 feet. The conduit would

then extend southerly along the coast on an alignment roughly paralleling
State Highway 1, collec¢ting waters from Yellow Hill, San Simeon, Santa Rossa, %T—*
and Whale Rock Reservoirs. 2%t a point near the town of Morro Bay, the conduit
wuld leave the coast and proceed inland through Los (Osos Valley over a low
divide intc San Luis Valley, and finally terminate at Indian Knob Terminal
Reservoir located about five miles south of the City of San Luis Obispo at an
elevation of 320 feet. The total length of conduit would be about 59 miles.
Booster pumping plants would be required at Arroyo de la (ruz, San Simeon

freek, O0ld Creek, and at the low divide between Los Osos and San Luis Obispo

Valleys.
Although detailed estimates of cost of the Cambria Conduit were %
N
not prepared, reconnaissance estimates of the cost thereof indicate that the %
A N
AN
unit cost of water delivered to service areas in the Cambria and San Luis ( /\
4
Y
Obispo Subunits would be competitive with the cost of imported water, 'f\x\
R
. - LY
Whale Rock Project ~
It is believed that the solution to the immediate water supply
Problem facing the City of San Luis Obispo lies in the construction of Whale g
N
lock Dam and Reservoir on 0ld Creek together with suitable conveyance §

facilities from the dam to a connection with the City's existing distribution

?yatemo
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The Whale Rock Project and the other developments herein presented
for the coastal streams north of 0ld Creek have the important advantage that
they are located in an area of potential water surplus. Therefore, these
developments can be constructed and water exported therefrom to the San Luis
Obispo and Arroyo Grande Subunits with adequate allowance for the water needs
of the local areas adjacent to these streams. It was found that the Whale
Rock Project would have a lower cost for new water yield delivered near the
City of 8an Luis Obispc than would projects on Arroyo Grande Creek, the
coastal streams north of O0ld Creek, or Jack Creek in the Upper Salinas Unit.

It should be noted that projects on Arroyo Grande Creek or Jack Creek would be
logated in local areas of potential water deficisncy. t should be further
pointed out that, although it appears that the cost of the Whale Rock Project
will be higher than that shown herein, this project would provide the best
solution to the immediate water supply problem for the City of San Luis Obispo.

Conveyance of water from Whale Rock Reservoir to the City's distri-
bution system could best be accomplished by construction of a conduit leading
from the dam te the City's filtration plant located in Stenner Canyon at an
elevation of 576 fezet. The proposed conduit is designated herein and is shown
on Plate 1l as the “Whale Rock Conduit®". For study purposes, a branch lateral,
designated the Los Osos Lateral, was also considered which could facilitate the
eventual provision of water service to possible future urban areas associated
with expansion of the City to the west and south. The Los Osos Lateral would
extend from a proposed bifurcation structure located at the town of Morro Bay
to a small terminal regulating reservoir in Los Osos Valley. A small filtra-
tion plant would be required to treat water conveyed through the Los Osos
Lateral.

All units of the Whale Rock Conduit could be incorporated into the
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ambiria Conduit and would constitute portions of the first barrel of that
ystem-

The cost of the Whale Rock Conduit as proposed herein, is estimated
o be about $2,031,000. The average annual cost per acre-foot of water
elivered to San Luis Obispo would be about $33, of which $17 would represent
he cest of conveyance., Detailed cost estimates of the Whale Rock Dam,
‘eservoir, and Conduit are presented in Appendix G.

It might be desirable to effect construction of the Whale Rock
roject in staged development. As an initial project to provide assurance
)f additional water for San Luis Obispo in the immediate future, a small
liversion dam with a reservoir storage capacity of 2,000 acre~feet could be
wonstructed at the Whale Rock site, together with a conveyance conduit to the
ity with a capacity of about 11.5 second=feet. This initial dam would also
e a zored earthfill structure, and would be so constructed that it could be
.ater incorporated into the larger dam at the same site. It is estimated that
shis initial project would provide a firm supply of water to the City of about

2,200 acre-feet per season., The capital cost of the works would be about

}2,150,000, with an average annual cost of the developed water supply delivered

0 the filtration plant of the City of San Luis Obispo of about $60 per acre-
{oot. It should be recognized that with subsequent full development of Whale
lock Reservoir, the unit cost of the water delivered to San Luis Obispo would

e redvced to the afore-mentioned value of about $33 per acre-foot.

Jrganizational and Financial Aspects of Water Resources Development

It is believed that proper implementation of the several water

ieVelopment plans for future construction in San Luis Obispo County, as set

frth in this bulletin, will eventually require the formation of a county-wide
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water agency whose principal functions would be to finance, construct, and

operate major water development projects, and to execute water service
contracts with subordinate districts. It is further considered that such an
agency is necessary not only to undertszke the development of local water
resources, but also to obtain imported water from the Feather River Project
or some other unit of The California Water Plan.

In order to carry out the foregoing objectives, it is believed that
either a new agency would have to be created or else additional powers would
have to be granted the present San Luis Obispo County Flood Control and Water
Conservation District, authorized by Act of the State Legislature in 1945.
These additional powers would include permission for the county-wide agency to
sell water and to issue boends, proceeds from the sale of which could be used
for construction of water development projects. In some instances, it would
be desirable that these bonds would constitute a lien upon all of the taxable
property in the entire County, even though the proceeds thereof might be used
to directly benefit a smaller area. However, concurrently with such financing
and construction, the county-wide agency would execute contracts with member
units who would be benefited by the project in which the member units would
provide sufficient sums to pay off debt ser?ice charges on the bonds issued by
the county-wide agency, together with operation, maintenance, and replacement
costs incurred by the projects.

With an agency such as San Luis Obispo Ceunty Flood Control and Water
Conservation District, as modified, in charge of master county water resources
development planning and implementation, including financing and construction
the particular local area of a member unit using project water would not be
required to raise large funds in advance and would not necessarily require 2
large staff of gualified personnel %o operate and maintain the project or
projects. The county-wide agency would also probably have less difficulty iP
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marketing bonds because of the broadened tax base and resulting increased
financial capacity. Thus; the county-wide district might be able to obtain
more favorable interest rates and other more favorable bond issuance features
than could any of the member units.

A county-wide water agency would be logically charged with the
continuation and expansion of the basic data collection program initiated as
part of this investigation. The collection; compilation and evaluation of
basic hydrologic data is absolutely necessary to plan future developments

required to maintain adequate water suppliese

Plans for Importation of Water

It has been shown earlier in this bulletin that the waber requirements
of potential agricultural lands and urban areas in San Luis Obispo County
exceed the presently developed yields of local sources of water supply. It has
been further shown that the yields of all possible local developments considered
hereinbefbre would fail to meet the estimated ultimate supplemental water
requirement of the County by a substantial amount. As discussed in the
introductory chapter of this bulletin, work has been completed on state-wide

Studies leading to the development of The California Water Plan, which is a

comprehensive plan for the provision of supplemental water supplies to all of
the irrigable and habitable areas of the State of California. The initial
unit of The California Water Plan, the authorized Feather River Project, and

Other features of that plan are described in the ensuing sections.

Peather River Project

The purposes of the Feather River Project are (1) flood control and
11‘I'igat:icm in the Sacramento Valley, (2) electric power generation, and

x3) to furnish Feather River water for firming surplus waters existing, in most
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years, in the Sacramento-San Joaquin Delta. This surplus could be used to
provide a supplemental water supply to areas of water deficiency on the west
side of the San Joaquin Valley in Fresno, Kings, axd Kern Counties; the south
San Francisco Bay areas in Alameda, Santa Clara, and San Benito Counties, and
the South Coastal Area of California.

Major units of the Feather River Project, as authorized by the State
Legislature in 1951, by Chapter 1L4L1, Statutes of 1951, included a multipurpose
dam and reservoir on the Feather River near Oroville, a power plant at the dam,
an afterbay dam and power plant, a Delta Cross Channel, an electric power trans-
mission system, a condult to transport water from the Sacramento-San Joaquin
Delta to Santa Clara and Alameda Counties, and a conduit to transport water from
the Sacramento-San Joaguin Delta to the Ban Joaquin Valley and to southern
California. It was estimated that about L,000,000 acre~feet of water per season
would be provided to areas served by the Feather River Project Aqueduct.

Further studies, culminating in the previously described report of
the Division of Water Resources entitled "Program for Financing and Construct-
ing the Feather River Project as the Initial Unit of The California Water
Plan", dated February, 1955, indicated the desirability of certain modifica-
tions in the original plan. Among these modifications was the addition of
San Luis Reservoir as a major feature of the Feather River Project Aqueduct.

Several possible routes for the conveyance of water to southern
California were discussed in the February, 1955, report. It was concluded thal
so-called "High Line Route" would provide the greatest flexibility of all routes
studied, as it would serve the greatest water deficient area. As stated in the
introduction of this bulletin, the Legislatures of 1956 and 1957 appropriated
funds in the amount of $1,777,000 for studies of alternative routes for the
Feather River Project Agqueduct leading from the San Joaquin Valley to southérn
California, of which $500,000 were designated for studies of a coastal route.
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Feather River Project water could be delivered to San Luis Obispo
County by at least two possible methods, depending upon the alignment finally
adopted for the main conduit serving southern California. In the event of
adoption of the Coastal Line, San ILuis Obispo County could be served by
direct diversion from various points along the agueduct as it would traverse
the County. Although a possible alignment for the Coastal Line was presented
_in the February, 1955, report, final decision as to the most feasible route
vimust necessarily be deferred pending completion of studies currently under

2

“way by the Department.

: In the event of adoption of the High Line Route, San Luis Obispo
AiCounty could be served by a pumped diversion from that route at a point near
éAvenal Gap. Since such a diversion was not incorporated in the authorized

gfeatures of the project, and since firm costs of delivery of water from the

A

;project have not yet been determined, the scheme must be considered only as

HOEE

fpreliminary in nature. However; for the purpose of evaluating the economic

ez

—

ifeasibility of local water supply developments as previously discussed, a

oo o g

ipreliminary cost estimate of such a diversion was prepared in connection with

3

;the current investigation,

MR AR

Under this proposed plan; water would be diverted by a canal side

i

:Wmming plant located about 10 miles south of Kettleman City. The water
:%i*uld be lifted from elevation 370 feet, through five pumping plants and
_?kOnnecting canals, to an elevation of 1,200 feet at the portal of a tunnel

i ?ﬁWOugh the Diablo Range. This tunnel would be S.L miles in length and would
: g}scharge into a tributary of Cholame Creek a few miles east of Cholame,

g%f Estimates of cost of the foregoing conduit were prepared for con-
?ég Uous diversions of 50, 100, and 200 second-feet into San Luis Obispo

ty. A summary of these estimated capital and annual costs is presented
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in Table 55, The annual costs were based on an interest rate of three per
cent, with a repayment period of 50 years. Estimates presented in Table 55
refer to costs of the water delivered to the Cholame area and do not include

costs of terminal reservoir storage or distribution works within the County.

TABLE 55

ESTIMATED CAPITAL AND ANNUAL COSTS
OF FEATHER RIVER PROJECT WATER DELIVERED
IN CHOLAME CREEK IN SAN LUIS OBISPO COUNTY

Capacity of diversion conduit, in
second~feet, and delivered water

o6 o8 mo o0 0o

Item supply, in acre~feet per season
0 g 100 3 200
36,500 3 73,000 H 146,000
CAPITAL COSTS $8,685,000 $9,5L5 ,000 $11,180,000
ANNUAL COSTS
Debt service (50 years at
3 per cent) $ 337,600 $ 371,000 $ L3L,600
Replacements 8,000 11,200 18,400
Operation and maintenance 173,700 190,900 223,600
Electrical energy 292,000 581,000 1,168,000
TOTALS $ 611,300 $1,157,100 $ 1,8LL,600
Annual costs, per acre=foot $ 22.20 $ 15.80 $ 12,60

Annmual costs, per acre-foot
in Feather River Project
Aqueduct at point of

diversion 8,00 8,00 8,00
TOTALS $ 30,20 $ 23,80 $ 20,60

Other Units of the California Aqueduct System

The authorized Feather River Project is proposed as the initial
unit of The California Water Plan and would eventually become the key feature
of the California Agqueduct System, a complex combination of works extending

from the Oregon line to the Mexican Border. It is proposed that more than
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1,000,000 acre-feet of regulated water would be transported each season through
he California Aqueduct System. The California Water Plan, including features
f the California Aqueduct System, are reported on in detail in previously
escribed State Water Resources Board Bulletin No. 3, entitled "The California
gter Plan" dated May, 1957.
Of particular interest to San Luis Obispo County are two features of
he California Aqueduct System, namely, the Central Coastal and Carrizo-Cuyama
queducts. These two agueducts would consist of facilities necessary to supply
he probable ultimate water requirements of Monterey, San Luis Obispo, and
anta Barbara Counties. The Central Coastal Aqueduct would deliver a seasonal
mount of 760,000 acre~feet to the foregoing counties. The Carrizo-Cuyama
queduct was designed to serve only the Carrizo Plain and Cuyama Valley areas and
ould be capable of delivering a seasonal amount of 330,000 acre-feet of watere
The Central Coastal Aqueduct would begin at a diversion from the San
jaquin West Side conduit near Avenal Gap. Water would be pumped from the conduit
nd conveyed westerly to Avenal Gap Forebay, from which it would be lifted through
series of pumping plants and short canals up the easterly slope of the Cholame
ills to a 5.5-mile tunnel passing westerly through the hills into the Upper
alinas Unit at an elevation of about 1,180 feet. From the westerly portal of the
annel the aqueduct; in canal, would pass south of the communities of Shandon and
0lame and would discharge into Shedd Canyon Reservoir on Indian Creek. An
rigation supply of 60,000 acre-feet per season would be released for use on
mnds near the community of Cholame. The capacity of this initial reach of the
lueduct would be 2,200 second-feet, or twice the average fiﬁw rate, in order to
dlige off-pesk power, with resultant reduction in costs of electric energye
Shedd Canyon Reservoir would provide regulation for delivery of 160,000

Te-feet per season for irrigation of lands along the easterly slope of upper

-

-~
mc{;v;a;

X
ot
A
5
a
a:
2
3

T W
A%

v,

L IEN



Salinas Valley. The agqueduct would continue westerly from Shedd Canyon Reservoir tq
a crossing of Huerhuero Creek where a release of 115,000 acre-feet would be mede to
Huerhuero Reservolr, whiéh would regulate the supply to a suitable demand schedule
for delivery to lands along the upper Salinas River.

The Central Coastal Aqueduct would then continue from Huerhuero Creek
westerly and southerly, passing east of Templeton, Atascadero, and Santa Margarita.
An extended series of tunnels, totaling about 16 miles in length, would convey the
water from the vicinity of Santa Margarita through the Santa ILucis Range to Tar
Springs Reservoir, located on a tributary to Arroyo Grande Creek, about 8 miles
east of Ar;oyo Grande. Tar Springs Reservoir would provide regulation for delivery
of 30,000 acre-feet per season to the Arroyo Grande Valley and Nipomo Mesa on a
monthly demand schedule.. The aqueduct would then continue southerly, releasing
35,000 acre-feet per season for delivery to lands in the Nipomo Valley. After
crossing the Cuyama River about 8 miles southeast of Nipomo, the aqueduct would
convey water southeasterly along the edge of Sisquoc Valley to the Sisquoc River.
Here 105,000 acre-feet per season would be released into Round Corral Reservoir for
regulation and delivery to the Santa Maria Valley. As distinguished from the afore-
mentioned Coastal Line of the Feather River Project Aqueduct, however, the Central
Coastal Aqueduct would terminate at existing Cachuma Reservoir in Santa Barbara
County,and would not be designedvﬁo serve areas south of Santa Barbara County.

The locations of features of the Carrizo-Cuyama Aqueduct within San Luis
Obispo County are shown on Plate 1k. The EAueduct would originate at a canal-side
pumping plent on the Californie Agqueduct in the southwestern corner of the San
Joaguin Valley. Water would be lifted up the easterly slope of the Temblor Range
to an elevation of 2,500 feet by a series of four pumping plants. The final pump-
ing plent would discharge water into two separate pipe lines. One line, the
Carrizo Lateral, would continue westward and would discharge into a channel lesd-

ing through the Elkhorn Plain to Elkhorn Reservoir. The other line, the Cuysmd

=270

generse

Arroyc
sion a

musine

founty

vater

cate tl
founty
it leas
damage
lamage
foregoi

velopme

leading

the thr




gteral, would {turn scuthward to Bitterwater Afterbay on Bitterwater Creek. From

nis afterbay a b-mile tunnel would pass southwesterly through the ridge to the
yyeme. Vailey. The pumping plants and aqueduct would be designed so that they
lwld convey the required smounts of water with operation only during pericds of

yf-peak power demand,and would have a capacity of 910 second-feet or twice the

%mrage diversion rate of 455 second-feet.

Water supplies in the amount of 76,000 ascre-feet per season for Cuyama

ey would be dlscharged on an off-peak basis from the last pumping plant to

tterwater Afterbay which would reregulate them to & continuous flow. All of the

prainder of the discharge from the last pumping plant would be discharged into
b lire leading to Elkhorn Reservoir which would provide daily and monthly reregu=~
tion to make the deliverad water supplies conform to the irrigation demand schedule
r the Carrizo Plain.
Implementation of plans for water development described in this and pre-
Ring sections would provide sufficient water supplies to meet all of the present
i probable uitimate water requirements of Sen Iais Obispo County insofar as can
determined at this time.

It has been pointed out that it is probably not practicable to serve water

gertain irrigable lands in San Luis Obispo County under present economic condi-

8 because of their elevation or geographic lccation. The lands in this category
i probably not require water for a considersble period of time in the future.

j ls asgumed, however, that all of these lands which cannot ve feasibly served

§.° Plain, and Sen Joaquin Hydrologic Units under ultimete conditions of devel-

It will be noted in the table that in excess of 400,000 acre-feet of water

hydrologic units.

The amount so delivered would be 254,000 ascre-feet per season.
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TABLE 56
ESTIMATED REQUIREMENTS FOR IMPORTED WATER SUPPLIES
IN UPPER SALINAS, COASTAL, CARRIZQ PLAIN, AND SAN JOAQUIN HYDROLOGIC UNITS
UNDER ULTIMATE CONDITIONS OF DEVELOPMENT

In Acre-Feet

-
*

: Maximum practicable
Hydrologic

: net safe seasonal yield ¢ Water : Requirement
unit : Ground : : : require- ¢t for imported
: water : Surface : Total +  ment : water
Upper Salinas L5 ,000% 31,500 76,900 221,000 144,100
Coastal 2l,800 100,100 12);,900 156,200 31,300
Carrizo Plain 600 0 600 246,000 L5, Loo
San Joaguin 0 0 0 7,200 7,200
TOTALS 70,0400 132,000 202,400 630,400 428,000

% Includes estimated yield of portion of Paso Robles Basin within
Monterey County.

Flood Control

Objectives of the current investigation included a study of flood
control problems in San Luis Obispo County. Although the scope of the current
investigation did not permit a comprehensive study of the problem, sufficient
data were available to ascertain that flood control is not presently a major
problem in the County, except in the Arroyo Grande and Santa Maria Valleys.
Throughout the rest of the County, flood hazards consist of minor flooding
and drainage problems. During periods of heavy runoff, damage in the latter
areas is generally limited to erosion of highway fills and bridge abutments.
State funds were provided by the Legislature in 1930 and again in 1952 to a
number of counties, including San Luis Obispo County, for the emergency‘repair
of various highway fills, bridges, and culverts damaged or washed out by

fleoods occurring in those years.
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Historical flood demaege of major proportions in San Iuis Obispo County was

@nérally confined to lands comprising flood plains of the upper Salines River,
luroyo Grande Creek, and the Santa Maria River, and consisted of channel bank ero-
(jon and extensive demage to agricultural property, rallroads, highways, residences,
lﬁsinesses, industries, public property, and utilities.

| Because of relatively short records of stream flow in San ILmis Obispo
@mntyg peak discharges resulting from most floods can only be estimated from high-

éter marks, newspaper accounts, and other available sources. Avallable data indi-

éme that at least eight floods of major proportions occurred in Sen Luils Oblspo

tounty since the flood of 1861-62, the earliest known major flood of recent history.

%

?%least 12 other floods of lesser magnitude than the foregoing caused conslderable

>1 e to both public and private property. It is anticipated that the extent of

j1 ge resulting from a repetition of floods of magnitudes comparable with the

regoing,, will increase as more intensive urban, industrial, and agricultural de-
ﬂknmmnt occurs on flood plains adjacent to stream channels.

Presented in the following paragrsphs, under their respective section
*}dings, are discussions of flood control problems and exlsting improvements in

de three major flood hazerd areas of Sen Luis Obispo County.

Bper Salinas River Valley

In terms of peak discharge, the flood of 1938 was the largest of record
;the upper Salinas River. A pesk flow of 11,000 second-feet was recorded atithe
‘%S- Geological Survey geging station near Santa Mergarite in February of that
;\° Although the flood of 1862 may have been one of greater magnitude, suffi-
f't data are not available to evaluate its peak discharge. Other floods, includ-
Elthose of 1881, 1889, 1890, 1911, and 1937, are reported to have been especially
i?e. A pesk flow of 7,260 second-feet was recorded at the Salinas River gaging

®tion near Sante Margarite in .February, 1937.
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The mejor portion of damage from the foregoing floods in the Upper Salinas
~ River Valley was generally limited to bank erosion and consequent loss of agricul-
tural lands. The Salinas River channel near Paso Robles was eroded and considerably
widened in places as a result of the 1862 flood. Damage to public property occurred
during the 1913-1k flood when the highway bridge at Paso Robles and a railroad
bridge near the Monterey County line were washed out.

There are no flood control works at the present time in the Upper Salinas
River Valley. Some degree of protection for downstream lands and property 1s
af'forded by Salinas Reservolr which provides incidental regulation of peak dis-
charges of the upper Salinas River. Since construction of the dam and reserveir in
1941, damage to lands adjacent to the river has beennegligible and limited gener-
ally to minor bank erosion.

Based on the foregoing data, it is not belileved that construction of flood
control works would be Justified at this time. The presence of brush and trees in
the channel vwhich, it is reported, have increased in areal extent since the construc-
tion of Salinas Dam, may pose a minor flood hazard. The feasibillty of clearing the
channel is questionabl§,since the cost of clearing éould be considerably greater than
the flood control benefits which would be derived therefrdm. Such a project would

result in a saving in water, however, through reduction of nonbeneficial consumptive

use of water by phreatophytes.

Arroyo Grande Valley

The floods of 1909 and 1911 are reported to be the largest known to have
occurred on Arroyo Grande Creek. These floods produced estimated peak discharges
of 28,000 and 30,000 second-feet, respectively, at the town of Arroyo Grande, based
on high-water marks. These floods caused substantial damage to public and private
property and resulted in the loss of three lives. Other floods, including those of

1862, 1884, 1890, 1914, 1937, and 1943, though of lesser magnitude then the 1911
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FﬂOOd’ caused extensive damage to both public and private property. It is inter-
sting to note that the storm of February and March, 1938, which caused such ex-
{msive damage throughout the rest of central and southern California, caused only
egligible damage in Arroyo Grande Valley.

The most recent flood of consequence on Arroyc Grande Creek was that

khich occurred during the 1951-52 season. This flood produced a peak flow of 5,370
kecond-Teet at the U. 5. Geologilcal Survey gaging station at Arroyo Grande, and

mused minor damage to the channel banks. Approximately 300 acres of agricultural

ands were inundated and one bridge was damaged.

The greatest potential flood hazard in Arroyc Grande Valley appears to

e t0 those lands comprising the rich floocd plain of the lower valley below the
ity of Arroyo Grande. lLands above Arroyo:'Grande are also subject to flooding,
though to a lesser degree than the lower valley lands. Efforts have been made to
mtrol flood flows in lower Arroyo Grande Creek by the construction of levees along
Wth sides of the channel. These levees extend from a point a few hundred feet
ove State Highway 1 to the mouth of the creek channel, just west of the town of
peano . Certain critical sections of the levees have been reinforced with post and
e revetment. Unfortunately, these levees were constructed of highly erodable,
-density, sand and gravel, and are frequently breached during flood flows.

The extent of flood hazard in lower Arroyo Grande Valley is difficult to
Rluate because of limited available data ard changing channel conditions. For
¢ two foregoing reasons and because of the lack of good correlation between peak
fﬁharge estimates and resulting flood damage, the evaluation of potential flood
jfge is subject to considerable error. The problem can best be illustrated by a
‘Grison of flooded areas resulting from two recent floods. The 1952 flood,with
kak flow of 5,370 second-feet, &s statgd previously, flooded approximately 330

{3 of land. By contrast, the 1943 flood, with a peak flow of only 2,800 second-

.+ Tlooded nearly 400 acres in the same area.

: F
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Maximum nondameging discherges of Arroyo Grande Creek have been estimateg
by both the U. S. Corps of Engineers and the Arroyo Grande Soil Conservation Dis-
trict in connection with the preparation of previously discussed reports. In their
1941 report, the Corps of Engineers estimated that the maximum nondamaging flows in
Arroyo Grande Creek for the upper and lower valley reaches were 9,000 and 3,000
second-feet, respectively. Based on data contained in the 1955 report of the Arroyo
Jrande Soil Conservation District, it was estimated that the maximum nondamaging
flood flow in lower Arroyo Grande Creek would be only slightly greater than 1,300
second~feet.

Possible plans for the corntrol of floods in Arroyoc Crande Valley investi-
gated by the U. S. Corps of Engineers included: (1) a dam for flood control only
at the Lopez site, and levees in the lower valley along lower Arroyo Grande Creek
and its principal lower tributary, Los Berros Creek, (2) a dam for flood control
and water conservation at the same site, and levees in the lower valley identical
with those in the first plan, and (3) levees in the lower valley. The first of the
three foregoing plans was considered by the Corps of Engineers to be the most ad-
vantageous and was estimated to have a total capital cost of $4,345,000 and an
annual cost of $189,000. At the time of completion of their report, the Corps of
Engineers found that there was not presently economic Jjustification for any of the
three plans studled since the estimated annual cost of each of the plans would have
teen approximately four times the average annual tangible benefits, and because in-
tangible benefits would not have been sufficient to outwelgh the lack of economic
juétification.

Because of continued local concern over the existing threat of damage
from floods, Zone 1 of the San Iuls Obispo County Flood Control and Weter Conserva-
tion District was formed in lower Arroyo Grande Valley in 1945. In 1951, residents
of Zone 1 successfully voted a bond issue in the amount of $40,000. It was intended
that the $40,000 would be used for the comstruction of flood control works in lower
Arroyo Grande Valley, although no construction work has been started.
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An investigation of a plan for works of improvement in the Arroyo
Grarde watershed was completed in 1955 by the U. S. Soil Conservation Service,
] under the direction of and in cooperation with the Arroyo Grande Soil
Conservation District and the San Luis Obispo County Flood Control and Water
Conservation District, as authorized by the Watershed Protection and Flood
{ Prevention Act (Public Law 566, 83rd Congress, 68 Stat., 666). Results of
the investigation were reported on in the previously cited report of October,
§ 1955, of the two afore-mentioned districts. The report proposed a plan for
a combination of land treatment and structural measures at an estimated total
cost of $L75,315, of which it was proposed that $349,895 would be borne by
the Federsl Govermment, and $125,420 would be borne by local interests.
Structural messures, designed to prevent overflow of Arroye Grande Creek and
its principal lower valley tributary, Los Berros Creek, included channel
realignment and enlargement, in addition to embankment stabilization. Based
§ on the engineering and economic analyses presented in the report, it was
concluded that the project as proposed, would have an over-all favorable
§ benefit-cost ratio of 1.24 to L. Construction of a portion of this project

was completed in 1957,
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Although it was not possible to make an independent analysis of all

flood control aspects in Arroyo Grande Valley in connection with the San Luis

Obispo County Investigation, certain flood control aspects of a dam and reservoip

located at the Lopez site were studied. Results of these studies indicate that
a flood peak regulated by the surcharge storage in a 50,000 acre-foot capacity
reservoir, assuming the reservoir full at the beginning of the flood flow,
would reach the lower valley considerably later than the peak f{low from the
tributary area below the dam. It was further found that the resulting peak
outflow from Lopez Reservoir would be essentially equivalent to the peak
discharge from the lower tribu;ary area and that the two peak flows entering
the lower valley would be from two to four and one-half times the carrying
capacity of the channel. It will be noted that even with greater control of
the peak flows at Lopez dam site, which a flood control reservation would
provide, the peak flow from the tributary area downstream from the reservoir,
if no regulatory storage were constructed on the streams draining therefrom,
would exceed the downstream channel capacity. Therefore, it appears that
consideration of a flood control reservation in the reserveir would not be
justified. It further appears that the most effective means of providing
floocd control on Arroyo Grande Creek would be by channel improvements at such

time as they would be economically justified.

Santa Maria River Valley

The largest peak discharge of record on the Santa Maria River and its
tributaries occurred as a result of the March, 1938, flood. A peak flow of
17,300 second-feet was recorded at the U. S. Geological Survey gaging station
on the Santa Maria River near Santa Maria during that flood. Although exact
comparisons cannot be made, it is believed that the flood of 1862 was probably

of the greatest magnitude in recent history. Other floods causing extensive
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age in Santa Maria Valley included those of 1878, 188L, 1890, 1909, 1910, 1911,

by 192k, and 1937, All of the foregoing floods caused extensive damage to or

g of agricultural lands and would cause even greater damage if they were

eated under present conditions of development. The City of Santa Maria was

ensively flooded during several of the foregoing peak flows.
The most critical flood hazard in San Luils Obispo County, as well as

acent Santa Barbara County, is believed to be that which presently exists in

 Santa Maria Valley. A repetition of any of the previously cited floods would

age or destroy lands and property throughout the valley. Flood control works

ng the Santa Maria River consist primarily of low training dikes constructed at

ategic points. A rail and wire revetment was constructed along the north bank

the river by the County of San Luis Obispo in 1953 at a total cost of §7,000.
se measures offer a moderate degree of protection from small flcods, but, at

%can offer only temporary protection from most of the damaging floods which

[y

i caused such havoc in recent years,

; It is believed that adequate flood control measures for the Santa Maria

%y are incorporated in the authorized Santa Maria Project currently under §
ruction., The Santa Maria Project is a water conservation and flood control E\
feet which was jointly developed by the U. 5. Bureau of Reclamation and Corps i;
Ygineers, and consists of a dam at the Vaquero site on the Cuyama River about i;
liles upstream from the confluence of the Cuyama and Sisquoc Rivers, together )
levees along the Santa Maria River and a portion of a tributary stream,

€y Canyon. The location of Vaquero Reservoir is shown on Plate 1k. K

g The Santa Maria Project is presently being constructed jointly by the §
:Bureau of Reclamation and Corps of Engineers, and is scheduled for completion )
59,

The proposed dam is designed as a zoned earthfill. It would have a height

feet above stream bed and would have a crest length of 1,775 feet. The
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reservoir would cover an area of 3,L00 scres and would impound 214,000 acre-feet
reduce
of water to the top of the spillway gates. The Vaquero Dam and Reservoir is a
point -
multiple-purpose development having storage allccations as follows:
feet .
4 Silt storage 45,000 acre-feet
b Flood control reservaticn 09,000 acre-feet
: Conservation storage 80,000 acre-feet Projec
1 cost o
: The Santa Maria Valley Levee and Chamnel Improvements are described in
‘ levels
Appendix 3 to the report of the District Engineer, Corps of Engineers, Los Angeles
| District, dated June 15, 1951, as follows:
"17. Location and function.--The Santa Maria Valley levee and
channel improvements consist of the follcwipg: (1) Levee and channel
improvements along Santa Maria River and (2) levees and an excavated
channel extending from the canyon mouth cf Bradley Canyon to a point
on Santa Maria River about 3.3 miles downstream from Fugler's point.
é "18. The levee and charnel improvements along Santa Maria River
Y would consist of the foliowing: (1} A single levee extending aliong cation
3 the left bank of Santa Maria River for about 17 miles from Fugler's
. Point to & point about 600 feet downstream from the highway bridge at flood
§ Guadalupe, {(2) a gingle levee extending 2long the right bark of Santa
{ Maria River for about 5 miles from 3 point about lwl/h miles downstream eral a
i from the Highway US 101 bridge to a point about lwl/Q miles upstream
i from the railrved bridge at CGuadalupe, and (3) channel clearing from of lev
il Fugler's Foint to the Pacific Ocean. Upstream from the wpper end of
f the right-bank levee, the channel would be cleared between the levee on scquis
o the left bank and the edge of the right bank. 3Between the upper end
H; of the right-bank levee and Bocnita Road, the channel wouid be clesared sary T
b between ths levees. Below Bonita Road, clearing wowld bBe limited, in
;}f general, to a 1,500-foot wide chammel. recomn
EQ "19. The Bradley Ceanyon levee and channel would consist of 2,600 tonser:
i ! feet of double levees along the lower end of fthe work and 7,500 feet
) of single levee. 1In addition, a 1,500-fcot dike wouid be constructed
along the right bank at the mouth of the canyen to prevent the inunda-
tion of high-valued agricultural and residential property.” Februe
These levees would have an 18-foot crown and very in height from 10 to 14 Engine
55 feet above stream bed. vas a
fﬂ As described in the Corps of Engineers' report on the Santa Marie Project, This ¢
%f the proposed project would control to nondamaging intensity 2 design flood peak of the s
230,000 second-feet in the Sants Maria River. Operation of Vaquero Reservoir would Purch:
bridg‘
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se the design peak to 150,000 second-feet at Fugler's Peint. Below Fugler's

t the proposed channel improvements are designed to safely pass 150,000 second-

In the report of the U. S. Bureau of Reclamation entitled, "Santa Maria
ect, Southern Pacific Basin, California", dated November 30, 1951, the total

; of the project was estimated to be $24,575,000, based on October, 1950, price

:1s. A summary of project costs is as follows:

Vaguero Dam and Reservoir $1k,300,000
Santa Maria River levees 9, 540,000
Bradley Canyon levees 735,000

TOTAL $2k, 575,000

In addition to the cost of the flood control levees, the estimated allo-
fon to flood control of the cost of Vaquero Dam is $3,530,000, making & total
od control allocation for the project of $13,805,000. Of this amount, the fed-
1 agencies recommended that local interests contribute $990,000 toward the cost
levees and channel improvements in the Santa Maris Valley, which cost represents
uisition of lands, easements, rights of way, and relocation of utilities neces-
y for construction of channel improvements. The remainder, or $12,815,000, was
ommended to be nonreimbursable. An amount of $10,770,000 was allocated to water
gservation end would be repaid to the Federal Government by local water users.

Pursuant to Chapter 13, Statutes of 1957, approved by the Governagr on
sruary 1, 1957, the Santa Maria Project, as reccmmenced by the Chief of
tineers in House Document Numbered 400, Eighty-Third Congress, Second Sesslon,

3 adopted by the State Legislature as an approved water development project.
is approval by the State Legislature authorizes appropriations to be made by
¢ State to pay for that portion of the cost of local cooperation which includes

fchase of lands, easements, and rights of way, and replacement of existing

{dges and utilities.
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CHAPTER V. SUMMARY OF CONCLUSIONS
AND RECOMMENDATIONS

As a result of field investigation and analyses of available data
on the water resocurces and water problems of San Iuils Obizpo County, the

following conclusions and recommendations are made.

Summary of Conclusions

1. Recent growth of population and irrigated agriculture within
San Iuis Obispo County has resulted in Incressed demands on both surface and
underground water resources.

2. Anticipated future growth of population and irrigated agriculture
will require an extensive program of development of local water resources, and
full satisfaction of the ultimate water using potential of the County will
require importation of substantial amounts of water from sources outside of
the County.

3. The present primary source of water supply of San Tuis Obispo
County is direct precipitation. The occurrence of precipitation in the County
varies markedly both areally and with time, mean seasonal depth of precipits-
tion varies from a maximum of about 42 inches in the Santa Lucia Range to about
eight inches on the Carrizo Plain. Approximately 90 per cent of the seasonal
precipitation generally occurs during the six-month period from November
through April. Precipitation from season to season varies generally from as
low as about 25 per cent to as much as about 220 per cent of the mean seasonsal
amount .

4, BSurface runoff of streams @raining San Iuis Obiepo County follows

closely the pattern of occurrence of pracipitation both monthly and seessonally.

~282~

af:

of

th

Ri-

Co

£l

of

he

1631



5. With the exception of the regulation of the Salinms River
afforded by operation of Salinas Reservoir, regulation of the water supplies
of San Iuis Obispo County has, to date, been accomplished almost entirely
through utilization of storage in underground reservoirs. The recently com-

pleted Nacimiento Reservoir will serve to regulate the flow of Nacimiento

River and will provide supplemental water for beneficial use in Monterey

County. Vaquero Reservoir, presently under construction, will regulate flood
flows of the Cuyama River and make possible increased recharge of the Santa
fﬁaria ground water basin, thereby reducing the present overdraft in that basin.
6. Salinas Reservoir, the property of the United States Army, with a
gross storage capacity of 26,000 acre-feet and an estimated net safe seasonal
yield of 5,600 acre-feet, presently provides seasonal water supplies of up

‘to 3,000 acre-feet to the City of San Luis Obispoc. In addition, intermittent
:eleases have been made from the reservoir to the Salinas River at the request
fof downstream water users.

T- A total of 19 ground water basins varying in economic importance
ave been identified in San Iuis Obispo County, excluding the Santa Maria and
Cuyama Basins, and it is estimated that in excess of 200,000 acre-feet of
.jndergrcund storage capacity has been utilized to date in those basins. The
jsafe yield of the presently developed ground water supply, excluding the Santa
| aria and Cuyama Basins, is about 41,100 acre-feet per season, distributed by
&%yﬁrologic units as follows: Upper Salinas Unit, 26,900 acre-feet; Comstal
fjnit, 13,600 acre-feet; Carrizo Plain Unit, 600 acre-feet; and San Joaguin
rAnit, none .

8. Surface and ground water supplies of San Luis Obispo County are

ienerally of fair to good mineral quality and suitable for irrigation and
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other beneficial uses. Surface and ground water supplies from certain sup
localized areas are relatively hard and also exhibit relatively high concen- Uni
trations of total dissolved solids, sulphates, and boron. hyd
9. The urban and agricultural areas presently receiving water of
service in San Luis Obispo County comprise about 3,000 acres, distributed the
by hydrologic units as follows: Upper Salinas Unit, 12,000 acres; Coastal
Unit, 12,000 acres; Santa Maria Unit, 6,000 acres; Cuyama Unit, 4,000 acres; cou
Carrizo Plain Unit, 300 acres; and San Joaquin Unit, none. sul-
10. It is estimated that, under probable ultimate conditions of Sal-
development and water use in San Luis Obispo County, there would be about Coa;
333,000 acres requiripg water service, distributed by hydrologic units ‘
approximately as foliows: Upper Salinas Unit, 117,000 acres; Coastal Unit, in -
71,000 acres; Santa Maria Unit, 16,000 acres; Cuyama Unit, 27,000 acres; o
uy:
Carrizo Plain Unit, 100,000 acres; and San Joaquin Unit, 2,000 acres. abz
1
11, The present mean seasonal water requirement of San Luis Obispo
County is about 69,000 acre-~feet, distributed by hydrologic units as follows: 4
|
Upper Salinas Unit, 27,000 acre-feet; Coastal Unit, 16,000 acre-feet; Santa i::'
Maria Unit, 17,000 acre-feet; Cuyama Unit, 8,000 acre-feet; Carrizo Plain %e:
Unit, 600 acre-feet; and San Joaquin Unit; none. . i
12. The probable ultimate mean seasonal water requirement of fir
San Luis Obispo County will be about 721,000 acre-feet, distributed by h
hydrologic units as follows: Upper Salinas Unit, 221,000 acre-feet; Coastal fon
Unit, 156,000 acre~feet; Santa Maria Unit, 28,000 acre-feet; Guyama Unit,
63,000 acre-feet; Carrizo Plain Unit, 246,000 acre=feet; and San Joaquin our.
Unit, 7,000 acre-feet. |
res
13. There is no present reguirement for supplemental water in to
San Luis Obispo County except in the Santa Maria Unit, wherein an overdrafi
on the underlying Santa Maria Ground Water Basin exisfsﬁ Present and ultimete
-28L-




supplemental water requirements were not derived for the Santa Maria and Cuyama
Units since the U. S. Geological Survey is presently engaged in detailed
hydrologic studies of the Santa Maria and Cuyama Ground Water Basins. Results
of these studies will provide valuable data for the future re-svaluation of
the safe yields of the foregoing ground water basins,

14 It is considered that of the remainder of San Luis Obispo
County, excluding the Santa Maria and Cuyama Units, future urban and agri-
cultural and development will first result in water deficiencies in the Upper
%alinas Unit ard the San Luls Obispo and Arroyo Grande Subunits of the

Coastal Unit.

By TS

15. Under probable ultimate conditions of development and water use

roRR:

in the portion of San Luis Obispo County which excludes the Santa Maria and

R

uyama Units the mean seasonal requirement for supplemental water will be

%

about 583,000 acre-feet.

% 16. Approximately 155,000 acre-feet of supplemental water can be

developed seasonally from local water supply sources in San Luis Obispo County,

,Vncluding about 29,000 acre-feet from ground water sources and 126,000 acre-
leet from surface water developments. The portion of the ultimate §upplemental
{ater requirements of San Luis Obispo County which cannot be met through
;urther development of local water supply developments could be supplied
!fhrough importation facilities of the California Aqueduct System, a major
1€a‘bure of The California Water Plan.

4 17, In order to accomplish maximum practicable development of local
;E face water supplies of San Luis Obispo County the undeveloped dam and
5?servoir sites considered to be most favorable for development, with respect

ﬁ} both cost and yield of water, include the following:

[
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Site Stream

Lower Jack Jack Creek

Santa Rita Santa Rita Creek
San Miguelito Nacimiento River
Jarrett Shut-In Nacimiento River
Bald Top San Carpoforo Creek
Upper Ragged Point San Carpoforo Creek
Yellow Hill Arroyo de la Cruz
San Simeon San Simeon Creek
Santa Rosa Santa Rosa Creek
Whale Rock 0ld Creek

Lopez Arroyo Grande Creek

18. The Lower Jack, Santa Rita, San Miguelito and Jarrett Shut-In
Dams and Reser;oirs could provide supplemental water supplies to lands in the
Upper Salinas Unit. It is feasible from an engineering standpoint %o convey
water conserved by the San Miguelito and Jarrett Shut-In Reservoirs by means of
a pressure conduit to potential water service areas in the Upper Salinas Unit.

19. The Bald Top, Upper Ragged Point, Yellow Hill, San Simeon,
Santa Rosa, Whale Rock, and Lopez Dams ard Reservoirs could provide supplemental
water supplies to lands in the Coastal Unit. It is feasible from an engineering
standpoint to convey water conserved by Bald Top, Upper Ragged Point, Yellow
Hill, San Simeon, Santa Rosa, and Whale Rock Heservoirs by means of a pressure
conduit to potential water service areas in the Cambria and San Luis Obispo
Subunits.

20. The most pressing water resource problem facing San Luis Obispo
CGounty is considered to be the development of an additional water supply for
the City of San Luis Obispo. Existing sources of supply will be inadequate %0
meet the City's increasing demands for water by about 1960.

2l. The Whale Rock Project cn 0Old Greek,iincluding a conveyance
conduit leading to the City of San Luis Obispo's existing filtration plant

could be constructed as the initial feature of the plan presented-in this
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;bulletin for conservation of local surface water supplies of San Luis Obispo

;pountyo
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22, If constructed, the Whale Rock Project would provide sufficient

ﬁgater for the City of San Luis Obispo until 1990, and in addition could serve
ézater to intermediate areas between the reservoir and the City, provided the
ékity maintains its present supply in Salinas Reservoir. This project would
ihave a capital cost of about $h99153000, including the dam and reservoir and
Econveyance conduit to the City of San Luis Obispo, and would deliver water to

H

the City at a cost of about $33 per acre-foot.

o

23. A staged construction of the Whale Rock Project may be desirable,

camse

4
¥

éwhereby a diversion dam and conduit would be constructed initially, at a
%@apital cost of about $2,150,000, This initial project would provide a firm
¥

%mter supply of about 2,200 acre-feet per season at a unit cost of about $60
‘iber acre-foot,
§ 2li, Water required to meet anticipated future water needs of San

Euis Obispo County, in excess of that which can be conserved by full practicable
A&evelopment of local waters, can be made available through facilities of The
‘ﬁalifornia Water Plan. The authorized Feather River Project is the initial

,; it of that plan,

: 25, Flood hazards presently exist in the Santa Maria and Arroyo
'?Pande Valleys, but flood control is not a major problem in the remainder of
i%@n Luis Obispo County. The Santa Maria Project, presently being constructed
‘;Y the U. S. Bureau of Reclamation and the forps of Engineers, U. S. Army, will
'%TOVide flood control in the Santa Maria Valley as well as alleviate ground
f?'ter vverdraft in the Santa Maria Ground Water Basin. Studies of flcod

E?Htrol works for protection of Arroyo Grande Valley have been conducted by the

Rorps of Engineers and the U. S. Soil Conservation Service.
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26. The prosecubtion of a sound, comprehensive program of water

resources development in San Luis Obispo County will require formation of a
single county-wide water agency, organized with appropriate powers. Such an
agency will be necessary to properly undertake the development of both local

and imported water supplies,

Recommendations

It is recommended:

1. That the existing San Luis Obispo County Flood Control and Water
Conservation District be granted additional authority or that a new county-wide
agency endowed with appropriate powers, as set forth hereinbefore, be created
for the purposes of planning, coordinating, financing, constructing, and
operating feasible water supply developments.

2. That plans for the development of the local water resources of
‘ San Luis Obispo County be executed in conformity with the conclusions set
forth herein.

3. That a program be initiated for the acquisition of lands,
easements, and rights of way necessary for construction of feasible water
supply developments in San Luis Obispo County described hereinbefore.

L. That a program involving the collection, compilation, and
evaluation of basic hydrologic data throughout San Luis Obispo County be
continued and expanded for the purpose cf more adequately evaluating the
water problems and solutions thereto under continuing growbth and development
of the County.

5. That continuing support be given to the study of majer multi-
purpose water resources developments under The California Water Plan, including

those relating to importation of supplemental water to central and southern

Californiz.
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