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- APPENDIX A' 

AGREEMENT BETWEEN THE srATE WATER RESOURCES BOARD, 
THE COUNTY OF SAN LUIS OBISPO, 

AND THE DEPARTMENT OF PUBLIC .WORKS 

THIS AGREEME.NT, executed in quintuplicate, entered into as of the 1st 

day of July, 19$J, by and between the State Water Resources Board, hereinafter 

referred to as the "Board", the County of San.Luis Obispo, hereinafter referred 

to as the "County", and the Department of Public Works, State of California, 

acting through the agency of the State Engineer, hereinafter referred to as the 

"state Engineer": 

WIT N E SSE T H: 

WHEREAS, the Budget Act of 19$2 (Chapter 3, Statutes of 19$2) by 

Item 268.$(b) appropriated the sum of $20,000 for the initiation of a 

comprehensive survey of the water resources of San Url.s Obispo County; and 

WHEREAS, said survey has been initiated under a three-year program 

of investigation and the foregoing sum of $20,000 has been expended during the 

fiscal year 19$2-$3; and 

WHEREAS, by the State Water Resources Act of 194$, as amended, the 

Board is authorized to make investigations, studies, surveys, hold hearings, 

prepare plans and estimates, and make recommendations to the Legislature in 

regard to water development projects, including flood control plans and 

projectSj and 

WHEREAS, by said act, the State Engineer is authorized to cooperate 

with any county, city, state agency, or public district on flood control and 

other water problems and when requested by any thereof may enter into a 
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cooperative agre~ent to expend money on behal! of any thereof to accomplish 

the purposes ot said. act; and 

WHEREAS, the Count1 bas requested the Board. to enter into a coopera

tive agreement to conduct a comprehensive investigation of the vater resources 

of San Luis Obispo CountY'; and 

WHEREAS, the Board has requested the State Engineer to cooperate in 

conducting a comprehensive investigation of the water resources of San Luis 

Obispo CountY' and to formulate a report thereon; 

NOW, THEREFORE, in consideration of the premises and of the several 

prollieee to be performed bY' each as hereinafter eet forth, the Board, the 

Couty, aII4 the State Bngineer do berebJ"lIUtually acre. as follows: 

J.R1'ICLB I - iI1OR! TO BI PBBlORMED: 

The work to be performed under this agreement shall consist of (1) a 

co.plete review of reports of prior investigations concerning the water 

resources of san Luis Obispo County, (2) field investigations and office 

studies to determine (a) the location, occurrence, and condition of water 

resources ot the County, both surface and underground, (b) present water 

utilization including its nature, extent, and a eurTe1 of vater service a.:reas, 

(c) land classification survey to deterJline probable ultimate areas of 

irr1gated land, (d) ult.1mate vater requirements, (e) prel1a1nary seneral plans 

and est1llatea of cost. tor development and utilization of local water resources 

of the County, (t) required.. supplemental vater supply trOll outside sources, 

(g) possible outside Sources tor required supplemental supply, and (3) formula

tion of a report thereon. 

The Board bY' thie agreement authorizes and directs the State 

Engineer to cooperate b,.. conduct.ing said investi,at1on and fonaulat.1ng said 
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report and by otherwise advising and assisting in formulating solutions to the 

water problems in San Luis Obispo County. 

During the progress of said investigation, all maps, plans, informa

tion, data, and records pertaining thereto which are in the possession of any 

party hereto, shall be made fully available to any other party hereto for the 

due and proper accomplishments of the objectives hereof. 

The work to be done under this agreement shall be diligently 

prosecuted with the objective of completing the investigation and report by 

June 30, 1955, or as nearly thereafter as possible. 

ARl'ICLE II - FUNDS: 

OQ execution of this agreement, the County shall transmit the sum of 

Fifteen Thousand Dollars ($15,000) to the State Engineer for deposit, subject 

to the approval of the Director of Finance, into the Water Resources Revolving 

Fund in the State Treasury, for expenditure by the state Engineer in performance 

of the work proviced for in this ag+eement. Also upon execution of this agree

ment, the Board shall request the Director of Finance to approve the transfer 

of the sum of Fifteen Thousand Dollars ($15,000) from funds appropriated to the 

Board by Item 262 of the Budget Act of 1953, to the said Water Resources 

Revol~ng Fund for expenditure by the State Engineer in performance of work 

provided for in this agreement during the fiscal year 1953-54. 

It is understood by and between the parties hereto that the sum of 

Thirty Thousand Dollars ($.30,000) to be made available as hereinbefore prOvided, 

is adequate to perform the above specified work during the fiscal year 1953-54, 

and it is the understanding that the County will make a further sum of Thirteen 

Thousand Dollars ($13,000) available at the commencement of the fiscal year 

1954-55 which will be subject to a matching contribution in an equal sum by the 
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Board tor the cOl!Pletion ot said investigation and report, contingent upon the 

availab1li t1 of Count,. and. Board tund. for such purposes. 

MotVi thstanding anything contained. in this qreement contrary hereto 

or in conflict here vi th, this agreement is made contingent upon the tunds being 

deposited in or transferred to the Vater Resourc.s ReTolY1.Dg P'und as provided 

herein tor expeDdi ture b1' the State blgineer in pertormance ot the work provided 

tor in this agreement. In the eTent arr:r ot the tunds are not transferred to the 

Vater Resources ReTolving Fund by the Director o.t Finane. as provided tor herein 

vi thin )0 da1's atter the Board request such tranSfer, tbis acreeBent shall 

teraill&te and. the unexpended balance ot IJJl' tunds d.epos1 ted by the Count1' shall 

be retvned, prOTided that Mither the Board !w)1" the But. IDc1neer shall be 

oblilated. to the County tor 8Jly partioD ot the tands alreaclT upended. 

The Board aud the State Engineer shall under no circuaatances be 

obligated t.o expem tor or on account. ot the vork proTided tor under this agree-

aent. any amount in excess ot the lunds ude available hereunder. 

Upon cGllplet10n and tinal payment. tor the work proT1ded tor in thi. 

qre..,nt, the State Ingineer shal.l turnish to the Boar4 and t~ the County a 

statement ot all expenditures ude under this acre.sent. One-halt ot the total 

aaount ot all said eJq)endi t.ure. shall be deducted. troa the SUIl adTanced trom 

tunds apprOpriated to the Bevd 8Jld one-ha.l£ ot the tot.al l/.lI!lOUOt ot all said 

ei:pendi tures shall be deducted trom the sua adTanced b7 the Count,. and an1' 

balance Which II&)" reaain shall be returned. to the Board. and to the Count7 in 

equal amount •• 

NotWithstanding anything herein contained to the contrary, this 

agreement ma1' be terJllinated and the provisions ot thi. acr .... ent 11&1' be 

altere~, changed~ or ~Dded, b1' mutual consent or the parties hereto. 

A-4 

AM 02082 

as 

App 
an! 

/5/ 
Dis 
Col-

App 
anc 

ffi 
-ot 

App: 
ane 

Att
o! 

.lPP. 

:D. : 
F 

: 
:JA: 

: E 



Copy of document found at  www.NoNewWipTax.com

0. 

!I
I 

IN WITijESS WHEREOF, the parties hereunto have executed this agreement 

as of the date first herein written. 

Approved as to Form 
and Procedure 

/5/ H. C. Grundell 
District Attorney 
County of San Luis rhi spo 

Approved as to Form 
and Procedure 

/s/ Henry Holsinger 
Attorney for Division 
of Water Resources 

Approved as to Form 
and Procedure 

Attorney, Department 
of Public Works 

APPROVED: 

Deputy Director of Finance 

:D.H.: J.W.A. : 
Form : Budget : Value Descript. : 

DEPARTMENl' OF FINANCE .. : 
APPROVED 

Aug. 4 1953 

:JAMES S. DEAN, Director 

By /s/ A. Earl Washburn 
Deputy Director of Finance 
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COUNTY OF SAN LUIS OBISPO 

By /s/ John Ruskovich 
Chairman, Board of Supervisors 

/s/ A. E. Mallagh (Seal) 
Clerk, Board of Supervisors 

STATE WATER JiESOURCES BOARD 

By /s/ C. A. Grifn th 
Chairman 

STATE OF CALIFORNIA 
DEPARTMENT OF PUBUC WORKS 

FRANK B. DURKEE 
Director of Public WOrks 

By lsI Russell S. Munro {Saall 
Russell S. Munro 
Deputy Director of Public Works 

A. D. Ediilonston 
State Engineer 

By' /s/ T. R. Merryweather 
Administrative Officer 
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SUPPLEMENTAL AGREEMENT 
BETWEEN 

THE STAm WATER RESOURCES BOARD, 
THE COUNTY OF SAN LUIS OBISPO, AND THE 

DEPARTMENT OF PUBLIC WORKS 

thE 

THIS AGREEMENT, executed in quintruplicate, entered into as of the 1st Boa 

day of July, 1954, by and between the State Water Resources Board, hereinafter pro· 

referred to as the nBoard"~ the County of San Luis Obispo, hereinafter referred 

to as the ·County", and the Department of Public Work~, State of California, 

acting through the agency of the State Engineer, hereinafter referred to as the 

WHEREAS, the Budget Act of 1952 (Chapter 3, Statutes of 1952) by 

Ite. 268.5(b) appropriated the sum of $20,000 for the initiation of a com-

prehend ve survey of the water resources of San Luis Obispo County; and 

WHEREAS, by agreement heretofore entered into as of Jul:y 1, 1953, 

by and between the Board" the County, and the state Engineer, it vas provided 

that the work to be performed thereunder shall con8ist of (1) a complete 

review of reports of prior investigations concerning the vater resources of 

-San Luis Obispo County, (2) field investigations and office studies to 

determine (a) the location, occurrence, and condition of vater resources of 

the County, both surface and underground, (b) present vater utilization 

iq.cluding its nature, extent, and a survey of vater service areas, (c) land 

classification survey to determine probable ultimate areas of irrigated land, 

(d) ultiaate vater requireMnts" (e) prelillinary general plans and estimates 

of cost for development and utilization of loeal vater resources of the County, 

(f) required supplemental vater supply froa outside sources, (g) possible out

side sources for required supplemental supply, and (3) formulation ot a report 
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" 

thereon; and 

WHEREAS, under said agreement t.he County made available the sum of 

: Fii'teen Thousand Dollars ($1$,000) which was matched in an equal amount by the 

Board for expenditure by the state Engineer in the performance of the work 

r provided for in said agreement; and 

WHEREAS, it was the expressed intention in said agreement that at the 

commencement of the fiscal year 19,4-" the COt4~ty would make available a 

further sum of Thirteen Thousand Dollars ($13,000) subject to a matching or 

contribution in an equal sum by the Board for the completion of· said investi

gation and report; and 

WHEREAS, the funds provided for under said prior agreement, to which 

this agreement is supplemental, have been exhausted and additional funds are 

now required to complete said investigation and report, and it is the desire 

of.' the parties hereto that an additional. sum of Twenty-Six Thousand Dollars 

($26,000) sb.al.l be prOvided, Thirteen Thousand Dollars ($l3,000) by the 

County and Thirteen Thousand Dollars ($13,000) by the Board.; 

NOW THEREFORE, in consideration of the premses and of the several 

promises to be faithfully performed by each as hereinafter set forth, the 

Board, the County, and the state Engineer do hereby mutually agree as follows: 

1. The County, upon execution by it of this agreement, shall trans

mit to the State Engineer the sum of Thirteen Thousand Dollars ($13,000) for 

deposit, subject to the approval of the Director of Finance, into the Water 

Resources Revolving Fund in the state Treasury for expenditure by the State 

ngineer in continuing Performance of the work provided for in said prior 

agreement to which this agreement is supplemental. 

2. Upon execution of this agreement by the Board, the Director of 

Finance will be requested to approve the transfer of the sum of Thirteen 

AM 02085 
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Thousand Dollars (j13,OOO) froD! funds appropriated to the Board by Item 260 

ot the Budget Act ot 1954 for expeQdi\ure by the State Engineer in continuing 

performance of the work provieed lor in said p ... ior agreement to which this 

agreel1et.',t is supplemental and the state Controller will be request,ed to malia 

such transter. 

.3. The Board, and the State Engineer shall under' no circumstances 

be obligated to expend for or on account ot the work provided tor under this 

agreement an,.. amount in excess of the, tunds lM'.de available ?erounder and it 

funds are exhausted betore coarpletion of said work" the Board and the .state 

Ingineer maT discontinne said vork and ~~l not be liable nor respons1b~etor . ' .... :.... 

the co~~etion thereot. 

4. Insofar as consistent here wi th and to the extent adaptable hereto, 

all the term~ ,and provi~ons of said prior agreement to which this agreement 

is supplemental are hereb,. made applicable to this agreement and are qereb7 

confirmed" ratified" and continued in e.f.f'ect. 
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IN WI~SS WHEREOF, the parties hereto have executed this agreerr~nt 

to be effective as of the date hereinbefore first written. 

Approved as to Form 
and Procedure 

/5/ H. C. Grundell 
District Attorney 
County of san Luis Obispo 

Approved as to Form 
and Procedure 

/s/ Henry Holsinger 
Attorney for Division 
of Water Resources 

APproved as to Form and Procedure 

Attorney, Department 
of Public Works 

APPROVED: 

Director of Finance 

:S.H.Y.: L.'.H.: 

. . 

Form : Budget : V &iue : De script. 
DEPARTMENT OF FINANCE 

APPROVED 
J~ly 30 1951+ • 

~ JOHN M. PEIRCE, Director 
: 

By 151 wui s J. Heinzer . . 
___ --.;A:::.dmi=·::..:.ni=s...;.tr.:..a::..t.:..:i:...;v~e__:;.:A::..:.d.;.v::..:.i::..se;;...r __ : 
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COUNTY OF SAN LUIS OEISPO 

By / s/ John Ruskovich 
Chairman, Board of Supervisors 

/ s/ A. E. Mallagh (Seal) 
Clerk, Eoard of SUpervisors 

Sf ATE WATER RESOURCES BOARD 

By / s/ Bo A. Etcheverry 
E.A. Etcheverry, Vice ChAirman 

STATE OF CALIFORNIA 
DEPARTMENT OF PUBLIC WORKS 

FRANK B. DURKEE 
Director of Public Works 

By /5/ Russell S. Munro (Seal) 
Russell s. Munro 
Deputy Director of Public Wor ks 

/ s/ A. D. Edmonston 
A. D. Ediilonston 
state Engineer 
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SUP PLEMENTAL AGREEMENT 
BETWEEN 

THE Sf!TE WATER RESOURCES BO.lRD, 
THE COUNTY OF SAH LUIS OBISPO, AND THE 

DEPARTMENT OF PUBLIC WORKS 

THIS AGREEMENT, executed in quintuplicate, entered into as of the 

1st day of May, 1956, by and between the State Water Resources Board, herein-

after referred to as the IIBoard", the County of San Luis Obispo" hereinafter 

referred to as the "County", and the Department of Public liorks, State of 

California acting through the agency of the State Engineer, hereinafter, re-

ferr.d to as the "state Engineer": 

WITNESSETH ----------
\mEREAS" the budget Act of 1952 (Chapter 3, Statutes ot 1952) bJ' Item 

268.5(b) appropriated the sum ot $20,000 for the initiation ot a comprehensive 

survey of the water resources of San Luis Obi~po County; and 

WHEBElS, by agreement heretofore entered into as ot July 1, 1953, 

sup~lell.ented by &. further agreement entered into as of July 1, 1954, by and 

between the Board, the County, and the State Engineer, it was provided that the 

work to be pertoraed thereunder shall consist of (1) a complete review of 

reports of prior investigations concerning the water resources or ~n Luis 

Obispo County, (2) field investigations and office studies to determine (a) the 

location~ occurrence, and condition of water resources of the County, both 

surface and. underground, (b) pre :sent vater utilization including its nature, 

extent, and a survey of vater service areas, (c) land classification survey 

to determine probable ultimate areas of trr.1gated land, (d) ultimate water 

requirements, (e) preliminary general plans and estimates of cost for develop

lIent and utilization of loe&.l water resources of the County, (f) required 
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supplemental water supply from outside sources, (g) possible outside sources 

for required supplemental supply, and (3) formulation of a report thereon; and 

WHEREAS, under said agreement and supplemental agreement, the County 

made available the total sum of $28,000 which was matched in an equal amount by 

the Board for expenditure by the state Engineer in the performance of the work 

provided for in said agreement; and 

WHEREAS, the funds provided for under said prior agreements, to which 

this agreement is supplemental, have been exhausted and additional funds are 

now required to complete said investigation and report, and it is the desire of 

the parties hereto that an additional sum of Five Thousand Dollars ($5,000) 

shall be prOvided, Two Thousand Five Hundred Dollars (,2,500) by the County and 

Two Thousand Five Hundred Dollars ($2,500) by the. Board; 

NOW THEREFORE, in consideration of the premises and of the several 

promises to be faithfully performed by each as hereinafter set forth, the Board, 

the County, and the State Engineer do hereby mutually agree as follows: 

1. The County, upon execution by it of this agreement, shall transmit 

to the State Engineer the sum of Two Thousand Five Hundred Dollars ($2,500,) for 

deposit, subject to the approval of the Director of Finance, into the Water 

Resources Revolving Fund in the state Treasury for expenditure by the State 

Engineer in continuing performance of the work provided for in said prior agree

ments to wbich this agreement is supplemental • 

2. Upon execution of this agreement by the Board, the Director of 

Finance will be requested to approve the transfer of the sum of Two Thousand 

Five Hundred Dollars ($2,500) from funds appropriated to the Board by Item 212 

of the Budget Act of 1955 for expenditure by the State Engineer in continuing 

performance of the work provided for in said prior agreements to which this· 

agreement is supplemental and the state Controller will be requested to make 

A-ll 
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such transfer. 

3. The Board and the State Engineer shall under no circumstancess be 

obligated to expend for or on account of the work provided for under this agree

ment any amount in excess of the funds made available hereunder and if funds 

are exhausted before completion of said work, the Board and the State Engineer 

I 

:S.H 
may discontinue said work and shall not be liable nor responsible for the com- : Fe 

pletion thereof. 

4. Insofar as consistent herewith and to the extent adaptable hereto, 

all the terms and provisions of said prior agreements to which this agreement 

is supplemental are hereby made applicable to this agreement and are hereby 

confirmed, ratified, and continued in eUect;. 

IN WITNESS WHEREOF, the parties hereto have executed this agreement 

to be effective as of the date hereinbefore first written. 

Approved as to Form 
and Procedure 

/s/ H. C. Grundell 
District Attorney 
County of San Lui s Obi spo 

Approved as to Form 
and Procedure 

/ s/ Henry Holsinger 
AttOrney for Dl.Vl.siQn 
of Water Resources 

Approved as to Form 
and Procedure 

Attorney, Department 
of Public Works 
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COUNTY OF SAN LUIS OBISPO 

By / s/ John Ruskovich 
Chairman, Board of Supervisors 

/ s/ A. E. Mallagh (Seal) 
Clerk, Board of Supervisors 

SI'ATE WATER RESOURCES BOARD 

By /e/ Clair A. Hill 
Clair A. tti:ll, Chairman 

srATE OF CALIFORBIA 
DEPARTMENT OF PUBLIC WORKS 
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Director of Finance 

:s.H.Y.: A.W. : 

. 

Form : Btlciget : Value : De script. 
DEPARTMENT OF FINANCE 

APPROVED 
Jun 4, 19.56 

JOHN M. PEIRCE, Director 

~B1 lsi Louis J. Heinzer 

: 

:, ___ .;;.;A;...cbn_j_n_:i_str __ a_ti_ve.;...-..... .A .... d_:vi.;.;,s .... e;;.;r~ __ : 
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FRANK B. DURKEE 
Director of Public Works 

By /s/ A. He Henderson x. H. Henderson 
Deputy: Director 
May 28, 1956 

Harvey O. Banks 
state Engineer 

(Seal) 

AM 02091 
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SAN LUIS OBISPO COUNTY, CALIFORNIA 
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CHAPTER B-I. INTRODUCTION 

San Luis Obispo County includes an area of approximately 3,326 

~9~a!emiles, enclosed by surveyed lines chosen irrespective of watershed 

boundaries on the north and east sides. The western boundary is the Pacific 

Ocean, and the southern boundary is defined by the Santa Maria and Cuyama 

Rivers. 

This appendix includes a description of the geology of San Luis 

Obispo County and adjacent areas with particular emphasis placed upon those 

geologic features which influence the occurrence and movement of ground water. 

Its purpose is threefold, namely: 

1. To describe the geology and water-bearing properties of the 

various geologic formations. 

2. To discuss the effects of geologic structure upon the movement 

of ground 'Water ani upon sea-water intrusion, and to describe briefly the 

history of events leading to the evolution of the principal geologic 

structures. 

3. to describe the geologic conditions involved and the procedures 

followed. in estimating the changes in ground 'Water storage and estimating 

underflow that occurred into or out of the principal basins during selected 

periods of study. 

The older less permeable formations which yield little 'Water are 

treated briefly. They are the parent source of sediments which fill th4 

ground water basins and delimit the ground 'Water basins. In certain localities 

they affect the mineral content of the grouni water and their position,in part, 

controls the movement and occurrence of ground water. 

The permeable water-bearing formations are described in greater 
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detailo These ~posits comprise the alltIVial till of the ground water basins, 

the principal sources of ground water supply in the County. 

Subsurface ground water geology was interpreted largely from the 

logs of about 300 water wells, most of whioh were obtained from field canvass. 

Drillers' logs, 93 electric logs, and descriptions of cores from oil wells 

were obtained from the State Division of Oil and Gas. An additional 60 logs 

of shot holes were provided by The Texas Company. Ground water level data 

and water quality analyses were collected, and in certain areas, the trans

missibility and specific yield of ·sediments were estimated by pump testing of 

wlls. .All. of these data were drawn upon freely in interpreting geologic 

features. 

A perusal of geologic literature revealed a number of maps and 

reports prepared by earlier investigators covering various parts of the County. 

These e.xisting data were often referred to in the preparation of this appendix 

and are listed in the accollpanying bibliograpbyo 

During this investigation, a geologic map, shown on Plates 7A, B, 

and C, was prepared. It represents a compilation of portions of existing 

geologic maps, studies of aerial photographs, and field mapping by the 

Division of Water Resources in areas where previous mapping was insufficient 

or inconplete. There were m~ cases of disagreement between the various 

sources. The most detailed source available was used where nonwater-bearing 

materials were involved. Where such disagreement concerned important water .. 

bearing materials, the conflict of data was resolved by field mapping. 
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CHA.PTEH B-II PHYSlOORAPHY 

San Luis Obispo County is located in the South Coast Range geomorphic 

province (Jenkins, 19L3) and consists of essentially northwest-southeast 

trending lIlOuntains and valleys, wi th a few areas approaching an east~west trendo 

San Luis Obispo County may be divided into lOOuntainous areas, the Salinas 

structural basin, the Carrizo Plain, Coastal valleys and terraces, offshore 

areas, and miscellaneous areas 0 The County is drained by the Salinas River 

s)'St.em in the north, coastal streams in the west, and the Santa Maria River 

aM tributaries in the southo 

Mountai~-1ress 

The Santa Lucia Range is the major mountain range in San Luis Obispo 

Count;yo It is an area of uplift which covers the western halt of San Luis 

Obispo Count;y. For descriptive purposes the Santa Lucia Range includes the 

San Luis Bange am the La Panza Range, and extends southwestward across the 

Cuyama River into Santa Barbara Count;y where it is known as the San Raiael 

and Sierra Madre Mountains. This entire JOOuntain range is topographicall;y 

rugged, reasonably consistent in geolOgic structure, and is in approximatel;y 

the same stage of geolTl)rphic development throughouto The npuntains range 

from 2,000 to 4,000 feet in elevation, the highest pOint being McChesney 

Mountain at 4,0$4 feet in La Panza Range. In the Santa Lucia Range adjacent 

to the coast, the highest point is Fine Mountain at an elevation of 3,$94 

feet above sea levef. The highest point in the San Luis Range is 1,792 feet 

abOve sea level. 

Folding and faulting control the general northwest-southeast trend 

of mountain ranges 0 The Santa Lucia Range is in a mature stage of development. 
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Some of the ridles appear to be remnants of an old erosion >surface which has 

been dissected by streams cutting valleys up to 2,Soo feet deepo Most of the 

valleys in the mountains are in a YO'llthful to early mature stage of development. 

A few valleys high in the mountains have been widened by erosion and contain 

alluvial fill deposited when streams reached a temporary base level of harder 

rock. Old pe~ched stream gravels, remnants of a previous erosion cycle, are 

fo~,d near the San Luis Obispo9Monterey County line and in parts of the 

Salinas River drainage. Wider stream valleys such as the Huasna Valley system 

are generally developed in zones ,of softer rock. 

The Caliente Mountains, in the soutbeast part of San Luis Obispo 

County, are generally considered as separate from the Santa Lucia Range. The 

Caliente Mountains have a maximum elevation of S,l04 feet- above sea level, the 

highest point in San Luis Obispo County. The topography or the Caliente 

Mountains is rugged and the ra~e has reached a mature stage of erosion. The 

mountains are drained by steep canyons to the Cu;yama Valley on the south, to 

the Carrizo Plain on the north and east and to San Juan Cre~ on the northwest. 

Coastal Valleys, Terraces, and Sand Dunes' 

The Santa Lucia Mountains are drail\led toward the ocean by several 

strealllS which have eroded deep canyons. The history of the coastal streams 

has been complex and is summarized in Chapter B-Vo Coastal vaUeys 

with less than two square miles of drainage area generally have little or no 

alluvial fill. Larger streams, however, usually now on alluvial beds formed 

by deposition of sands and gravels as sea level rose after the last glacial 

period. Marine terraces are found along most of the coast. These terraces 

were cut prior to the last glacial period when sea level ~s from SO to 100 

feet higher than at present. The terraces have been backfilled with stream 
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gravels and all1.\!,ial fans 0 Recent wave erosion has removed the seaward 

extension of most terraces, exposing the underlying bedrock. 

Sand dunes of tw ages are tound along the coasto The older, 

reddish, brush covered sand dunes are overlain by active, white sand dunes in 

the Nipomo Mesa and Morro Bay areas. Morro Bay itself is a tidal lagoon 

enclosed on the seaward side by a barrier sand bar. The lagoon is shallow and 

is being tilled by stream deposited silt and sand, and by wind blown sand. 

Although complete evidence is lacking, it appears that the original area of 

Los Osos :Valley and Morro Bay Jn4ly have been eroded by a stream 'Which drained 

the upper portiOns of the present Pismo and San Luis Obispo Creek drainage 

areas. Another small tidal lagoon occurs at the mouth of San Luis Obispo 

Creek. MarshlaIXl which is the final remnant ot a tidal lagoon is found behind 

the active sand dunes in the area south of Pismo Beach to Black Lake, at the 

mouth of Arroyo Grande Valley. Parts of the marshland have been drained and 

used for agricultural purposes. 

Salinas Structural Basin 

The Salinas structural basin will be :referred to in this appendix 

as the Salinas Basin in contrast to the term Salinas drainage basin, which 

refers to the area drained by the Salinas River. The Salinas Basin in San 

Luis Obispo County is the southern extensiOn of a similar geologic structure 

in Monterey County which enems northwestward to the ocean. In San Luis 

Obispo County the Salinas Basin is approximately outlined by the Paso Robles 

tormation in the Salinas River drainage area as shown on the geologic map, 

Plate 7A, and on the geologic cross-sections, Plate 8A. 

Elevation in the Salinas Basin varies from about 500 to over ,2',200 

feet above sea level. Prominent geographic features included in thi~ basin are 
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the Cholallle Bllls, and parts of the Salinas River and Estrella and San Juan 

Creek Valleys. Topograpby varies from fairly fl~t terrace land to steep hills 

with up to 600 feet of relief. Generally, however, relief is less than 200 

feet. The area was eroded from a relatively featureless depositional plain, 

and is now in a youthful to mature stage of erosion. Est.rella Creek is 

cutting downward into the underlying sediments in a meandering valley, but 

does not itsel£ meander within the .. alley. Most smaller streams have very 

thin deposits of alluvium and appear to be eroding downward at the present 

time. The Salinas River is underlain by about 30 feet of gravel and appears 

to be in a relatively stable condition, although some recent downcutting has 

occurred. Older eroded stream terraces and thin terrace deposits are found. 

adjacent to larger streams indicating recurrent stages of downcutting. 

The ridge tops of the Salinas Basin present a fairly flat profile 

which slopes very gently upward from the area near Bradley toward the Cholame 

Hills and the Carrizo Plain. 

Carr! zo Plain 

The Carrizo Plain is a narrow elongated basin of interior drainage 

surrounded by northwest trending mountain ranges. The Temblor Range on its 

east side and the caliente Range on the wes t drain toward Soda Lake, the 

center of the basin. Elevations within the plain area vary from lJ950 to 

2,500 feet above sea level. The Carrizo Plaj.n includesa hill area underlain 

by older eroded sediments along its northeas1; margin, terminal alluvial fans 

surrounding the flat portion of the Plain, am the central area underlain by 

lake deposits 0 '!he San Andreas fault extends along the entire Ilortheast side 

of the Plain. This active fault has formed fault scarps, ridges, trenches, and 

closed depressions in the Recent alluvial fill and has offset many qmall streaJIIS 

.. r;" 
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Submarine Features -
The only knOlm offshore topographic mapping and bottom sample data 

in the San Luis Obispo County area appears on charts 5302 and 5387 prepared 

by the United States Coast and Geodetic Survey_ These charts indicate off

shore topography to be fairly smooth for some 20 miles offshore from Ragged 

Point in San Luis Obispo County to south of Point Sal in Santa Barbara County_ 

Seaward extensions of present. stream valleys are not evident near the shore. A 

former submerged valle)" system probably existed, but succeeding deposition of 

stream sediments,transported by long shore currents, and other erosional debris 

have now filled the earlier depressions. Most of the larger coastal valleys 

contain alluvial flll up to 200 feet in thickness and a t depths as great as 

200 feet below present sea level near their mouths l an indication of the 

filling of the landward portions of old stream-eroded canyons D Fill probably 

extends seaward until it meets the sand, silt and clay now covering the ocean 

floor. Other evidence of the filling of the valleys is the lack of rock 

outcrops at the mouths of all the larger valleys. Small submarine valleys 

are present about six miles west of Ragged Point., Out no: large submarine 

canyons are immediately offshore in the San Luis Obispo County area. Sub

marine canyons are present north and south of San Luis Obispo County_ 

Arguello submarine canyon is located off the Santa Barbara County coast and 

Lucia am Sur canyons off the MQlterey County coast .. 

Other Jreu. 

other physiographic features in and near San Luis Obispo County 

include Cholarne Valley, the Temblor Range, the southern tip of the Diablo 

Range, Cuyama Valley, and Santa Maria Valley. 

.. 
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Chol~e Valley is an area which has been eroded into rocks weakened 

by the San Andreas fault system and possibly also by depression of fault block 

slivers. The Cho:'ame Valley floor is very nat near its outlet and is under

laill by days ~ suggesting the presence of a lake at various times in the lower 

part of this valley resulting from movement of the San Andreas fault near the 

village of Cholameo In the upper portion of Cholame Valley terrace gravels 

are found from 100 to 150 feet above the valley floor. 

The Diablo Ranse extends into a small portion of San Luis Obispo 

Count)r. It is generally similar ·to other mountain ranges in San Luis Obispo 

County. The Temblor Range separates the San Luis Obispo County region from 

San Joaquin Valley, atxi is moderately rugged with a maximum elevation of 

.3,9.31 feet. 

Parts of Cuyama aM Santa Maria Valleys are in San Luis Obispo 

County and have been del5cribed by Upson aM 'Worts (19.51), and Worts and 

Thomasson (1951)0 
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CHAPTER B·III. GEOLOGIC FORMATIONS 

General descriptions of all geologic formations and a short 

discussion of their role in the hydrology of San Luis Obispo County are 

included in this section. 

The detailed geologic maps of San Luis Obispo County shown on Plates 

7A, B, and C, illustrate the areal extent aM distribution of formations based 

principally on lithology. Table B~l presents generalized stratigraphy in 

San Luis Obispo County v.I.. tk.:.bri~cl_crl-ptiODS of _the various formatioDS in 

different areaS .. 

Basement Complex 

The basement cOIq:llex in San Luis Obispo County consists of pre

Franciscan plutonic and met.amorphic rocks. The metamorphic rocks are exposed 

in limited areas al.ong the San Andreas fault, in San Juan Creek, and in the 

La Panza Mountains.. They are probably the equivalent of the Sur series in the 

Santa Lucia Range in Monterey County (Reiche, 1937; Trask, 1926) 0 The 

metamorphic rocks consist of schist, marble, gneiss, and quartzite, which have 

been derived from seQimentary and igneous rocks. 
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Itono, .h,lo, oonglO11er&~', ohert,&nd ... oo1&1.ed 
... 010an10' and tntru.l~ mol" tb&n 10,000 t.~ 
"hiolt. rr..ot'Ui' .. 11.1d ...... ~er ~o ylndmtll1; 
o~b.rw1" nonwater-b.&r1ng. 

1I0~ 'lCpOI ode 
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The .largel t area Of plut.oDic rock vi thin San Lub Obispo County il 

located in t.he La Panu bnge.o a smillel" us. is '!':XPOl!!ed northwest of Palo 

Robles R ar..d S e\"'eral \"ery small fUP08ures are lo~ated aloJ:),g the San Andreas 

fault and in the faulted area along San Juan Creek. G:ran1te is the 1OO8t 

COJIJUon of the plutonic roeks which also include granodiorite and qwtll dior.i:t.. 

(A.nder~on ar.d Martin 9 1914) 0 The tsrt'..l.:-e of the ro<:ks varies frOrtl lIqu1granular ;tnt 

to porph;yrltic o They are intens1rely faulted; and cont.ain li'l,;JllS:&"OM &plit.e and wbi 

pegmatite d1kes~ &0 well as secondary quartm and calcite veins. fw 

Weathered granit1cs euppl:y vater t,o domestic and st.ock velli in the POs 

La Panza BaDge and in the area northweat. of Paso Robles. The weathered rock int 

in some places yields as muc:h as $'.) gallons per minute to wells, but specific 

capaci ty of wells is U2Ually less than one gallon per minute per foot of dray.. put 

down. Fractures 'Within unweathe.!'ed i,'Hnit1cs often conceale4 beneath the vel 

wea.thered zo~e' probably supply water to some wells 0 Wet weather springs in 

the weathered graniti~ are common in tlle La Panza Mountains. 

The Franciscan and Knox-rille i'ormatioM or probable Jurassic e.ge 

(Taliaferro, 1943a", Easton and Imlay, 1955) underlie a considerable portion 

of the Santa Lucia Mount&inso The formatioM weather deepl,- and form more or 

less rounded hills and 1II0unt-sJ.ns with scattered knobs c'f. hard rock. Landslides 

and slumps are common in areas of FnDQiscan :ro4\:o 

The Franciscan and Knox-dlle formations in s.m Luis Obispo County are 

generally si.ll:i11ar and consist. of mrs than 10.1'000 feet of highly folded and 

fault.ed sandstone, 'lihalA» and minor conglomerate ani chert lenses. Sandstones 

are typically highly fractured and eOQtaill both calcite ani quartz veins 0 

Small bodies of glaucophane schist are found in the Franciscan formationo The 

B=12 

. , , . 

the 

thE 

tbe 

Mal 

ste, 

COl 

PO! 

anc 

AM 02108 



Copy of document found at  www.NoNewWipTax.com

• 
.... '; 

Franciscan am KnoXVille sediments contain partially altered interbedded 

-basalts ard agglomerates as well as intrusive diabase and gabbro. These 

igneoUS rocks have not been shown separately on tpe geologic map. Pillow 

structure, flow structure, and vesicles have been observed in the flows. 

d.t.e During or soon after deposition, the Franciscan and Knoxville formations were 

lIlar :Ln truded by peridotite or pyroxenite in the form of sheets, dikes, and sills, 

and. which subsequently were altered to serpsntine" During later folding and 

f81lting some serpentine bodies have been squeezed into the Knoxville am 

possibly into the Lower Cretaceous rocks. All of these rocks have been 
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intruded by Miocene volcanics as plugs and Qikes. 

A few windmill wells have been drUled into the Franciscan formation, 

"!:lut have yielded only small quantities of w.!iter. Ground. water occurs in the 

weathered portion of' ,the formation and in joints and fractUli'es'of unweathered. 
. . ~ . 

rock. Springs are quite common, especially in the high rliiiifall areaS near 

the coast. Some springs have flows as great as one or two second-feet, but 

lIa~ dry up during th~ summer" 

Cretaceous System 

Rocks of the Cretaceous system are found in the Santa Lucia Range, 

the Diablo Range (Taliaferro, 194U), the Temblor Range, ani a sJllali part of 

tbe Caliente Range. III the Santa Lucia Range the rocks have been called the 

Harmolejo, Jack Creek, aOO As~cioR formations b)" Taliafer;ro (1944). 

Cretaceous formations consist of up to 14,000 feet of marine sand-

d stone, Shale, aU tatone, limestone, and conglo~erateo The conglomerate beds 

les contain pebbles and cobbles of pre ... Franciscan quartz .. porph)"rY, aOO feldspar 

POrphyr)", quartzite, chert, recrystallized rhyolite, schist, aplle, pegmatite, 

The and granodiorite,. as well as chert, basalt, diabase, gabbro, serpentine, 
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undstone, llllUtone, and shale from F:'.m;::isC&D am Knoxville formationa .. 

The Cretaceous lediMn~,~ sal.:1om contain qUL~'z veins h1.i.t calc;i te 

veins are fairly common. '1"09Y do not co:-.tairl ..;.ontemporaneous intru.sive or 

extrusive volcanic rocks, but have been affected by cold reintrusions of 

serpentine and Miocene igneoWl int·~ive!!o 

Faulting of Cretaceous san:ist·l':'ne has created fractures fonning 

conduits for the many flowing .!'!pring$o '!'hese f!:'&cttU'es and also the more 

permeable sandstone ;yield a small SJl'Ou.t'.t of water to a few domestic and stock 

wells .. 

Rocks of Paleocene and Eocene age are found in limited areas in the 

Santa Lucia Range, in the southern tip of the Caliente Mountai.ns, and in the 

Mount Diablo am Temblor rang,s~ .. These rocks consist of marine sandstone, 

siltstone, conglomerate, and shale" 

It is not known lbetper a:err wells obtain water from Eocene or Paleo

cene rocks, or 'Whether any springs are found in them in San Luis Obispo County_ 

Ol!g2.2!!.le Series 

Rocks of Oligocene age have been poorly delimi ted ~ Jind may include 

sediments of Eocene or Miocene ageo Taliaferro (1944) report.s that the 

Paleocene~Eocene rocks west of San Miguel are overlain by a thin red s~sione 

of pre-Vaqueros ageo Sediments of probable Oligocene age are reported north

east of Stanley MoUntain near the Santa Barbara County line (Taliaferro 

1943b)" In the Caliente Range the S:i.mmler formation of probable continental 

origin consis ts of ,about 3,000 feet of dark red sandstone with basal. 

conglomerate (Dibblee, 1952)0 Hudson and White (1941) report a 1,000 toot 
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section of ch~colate brown siltstone containing Oligocene vertebrate remains 

in the Temblor Range. 

Around the edge of and beneath the Sa,lina~ Basin there are continental,. 

~~o~lomerates and sandstone, here called the B~rry formation, up to about 2,000 

feet thick, which lie upon granitic and Cretacqous rocks and are overlain in 

turn by marine Miocene sediments. The age of 1;hese rocks is. in doubt due to 

lack of fossil evidence, but th~ are included with the Oligocene in ~his 

report. 

A few stock and domestic wells and..s~rings were noted to be 

obtaining water from Oligocene sediments in San Lui~ Obispo County.. Qround 

water probably occurs in fractures and in' more permeable lens as in the sand-

stone and conglomerate. 

Miocene Serie, 

Rocks of Miocene age have probably covered most of San Luis Pbispo 

j County in the geologic past. Conditions of deposition during this period were 
nty. 

1 
J 

:me 

COmplex, resulting io a rather confusing and st~ll poorly known series of 

formations • 

Formations of Miocene age incl'Dde the Vaqueros fo'rmation, Sandholdt 

shale, Monterey and Temblor formations, the Soda Lake shale', Painted RQck 

sandstone, and the Santa Margarita farinatian. These formations consist of 

marine white and gray sandstone, silt,tone, conglomerate, clay shale J 

siliceous and diatomaceous shale, and chert .. ~-Onnamedformations of'l\t0cene age 

are also found on the east side of San Luis Obispo County and co,nsist of white, 

red, am green nonmarine sands tone, siltstone, conglomerate and shale. 

Up to 2,000 feet of volcanic material consisting ot basalt and 

andesite flows, agglomerate and rhyolite 'are interbedded witq the V,queros and 

B-15 
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Monte:r9Y formations in tbe H"!1.!lSDa C:;:-eek ... Arroyo O!'ancie area ani in the Caliente 

Range. Sills of analcite diabase and plugs of r:::yolite porphYl'Y and arriasite 

porphyry) which are probably of nr' ... ddle or lower Ml.o"ene age., are found in the 

Santa Lucia Range and tv a minor extent in the Caliente Range (Taliaferros 

1943b). Volcanic roq;ks of similar age are described from the west side of the 

Salinas Basin at Pinnacles Nati.onal Mon"mlent, but· are unknown in the Salinas 

Basin in San Luis Obispo County. Plugs and sills of porphyry fo:'m a serles of 

prominent steep hills extending f:1'om Morro Rock at MOrro Bay to San Luis Obispo. 

The formations of Miocene age are g~nerally nonwate~beariD8, but a 

well was observed which obtain" about 500 gallons per minute from Santa 

Margari t8 sandstone near San Juan Creek. Other wells in the area east of 

Paso Robles obtain up to 300 gallons per minute from fractured Monterey shaleo 

Stock or domestic wells obtain limited amounts of water from all other Miocene 

format io os 0 Springs associated with faults, wealJlered rock and permeable 

zones are comon in areas of high precipitation. Host of the Miocene formg-

tions contain water of poor quality at depth, where they have been penetrated 

by oil wells. 

Lower Pliocene Seri es -

Formations of lower Pliocene age include the Etchegoin and Pismo 

formations. The Pismo formatton has also been called the Santa Margarita 

formation but i8 apparently mostly of Pliocene ageo It conaists of marine 

conglomerate, sandstone, and c1&yey and siliceous shale. '!be Pismo formation 

is about 3,200 feet thick and contains large amounts of bituminous material. 

Domestic wells obtain up to SO gallons per I!l1.nute frOil the samstones. The 

water is geperally of good quality in shallow yells but lDay be poor ~t depths 
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greater than )00 feet. 

The Etchegoin formation described in this report includes the Paocho 

Rico and Jacalitos formatiOns reported by other authors. It is up to 2,000 feet 

thick and is found oo1y in and arourd the Salinas Basin and in the Temblor 

Range. The formation varies considerably from marine shale and sard to gravel, 

sand, and clay probably laid down in brackish water and includes some oon-

marine beds. Calcareous lenses and beds occur at different horizons. The 

gravels generally consist of chert, granitic, volcanic, sandstone and 

siliceous shale pebbles up to two inches in diameter. Most of the Etchegoin 

wkierlies the Paso Robles formation in the Salinas Basin. Electric logs of 

oil wells indicate that most of the Etchegoin formation contains water of 

poor quality, but in some areas, especially near outcrops, part of the 

Etcbegoin contains tresh water. A few domestic and stock wells and one or two 

small irrigation wells obtain limited amounts of water from the Etchegoin 

formation in and around Salinas Basin. 

Nonmarine Pliocene sand, gravel, and clay are fO\l.tld along the San 

Andreas taul t near the Carrizo Plain. These appear to be water-bearirig but 

quality ot the water is unknown and may be poor. 

Pliocene-Pleistocene Series 

The most important water-bearing formation in San Luis Obispo County 

is the Paso Robles formation of upper Pliocene and Pleistocene age. The Paso 

Robles formation is represented east of the Sao Andreas fault in part by the 

Tulare formation which is essentially the same age and has been affected by the 

same geologic events. The Careaga salXl., also deposi ted during this period, ,is 

encountered by oil wells in Nipomo Mesa, but. is not exposed on the surface in 

Sao Luis Obispo~. In Sa..r.rt.a Barbara County the Careaga ~"and-is peltrated 

by some water wells. 
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.l genaral d!3s,-:ription of 1;.he Paso Robles f:-rmation is here:inafte:;:o 

presented, but will be dise~sed in more detai1 unaar the descriptions of the 

grouni water basins where the formaticn oc:cure. The Paso Robles format,iC'n 

occurs in the Salinas Basin: in the San Lui;:; ObL:po-~£na area 41':d ~.n '.he 

Arroyo Grande~Nipomo Me£a area. The formation consists of sand, gravel, clay» 

minor calcareous beds, and at least one tuif bed. The Paso Robles formation 

is composed of alluvial fan deposits~ lake deposits, and probably flood plain 

deposits. Individual beds are generally highly lenticular due to scour and 

fill and lateral gradation. The ·degree ot sorting or individual beds varies 

from good. to poor. Debris in the gravels consi.CJts of siliceous shale, sanci

stone, volcam.c rocks, chert, and in some areas gram. tic rock. Where 

siliceous shale predominates, the gravels are usually poorly sorted and 

generally have poor water""bearlng characteristios, compared to areas where 

gravels contain mostly harder rocks .. 

The Paso Robles formation has been divided into upper and lower 

units in the Salinas Basin as shown on Plate 7A. These units are only 

approximately delineated on the geologic map. The two units are separated in 

areas of outcrop by an erosionU unconformity but cannot be dif'ferentiated in 

well logs. In general, the lower Paso Robles formation coatains fewer 

siliceous shale pebbles than the upper and is locally highly folded, whereas 

the upper has been only gently warped. Part of the lower Paso Robles formation 

probably is equivalent to the San Joaquin formation of the San Joaquin Valley. 

The lower and upper Paso Robles formations contain some marine fossils which 

have been eroded from older formations, principally the Santa Margarita 

formation. Other workers have reported marine fossils in the Paso Robles 
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formation. but very litUe, if 8n7, of the Paso Robles, as shown on U's geologiC may 

map and in the cross sec tioJlS'ls- is actually marine 0 Wood fragments are rarely °is : 
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found in the p~o Robles formation, but fresh water fossils of the type found 

in modern streams have been found in many places in the formation. 

The lower Paso Robles formation in the Salinas BaSin may have been 

deposited by streams which drained the Santa Lucia Range and flqwed east and 

north across the present San Andreas fault. Fairly thick bentonitic clays 

interbedded 'With coarse gravels near the San Andreas fault may indicate that 

the drainage was interrupted by movement of the fault during deposition. The 

lower Paso Robles formation is thickest west of the San Andreas fault near the 

Carrizo Plain and Cholame Valla,r, indicating that this area was either do'WIl

faulted during deposition or that the formation now appea~ tllicker because of 

folding. 

The Paso Robles formation in the San Luis Obispo-Arroyo Grande area 

is represented bjr about 200 feet of n~nmarine sand, gravel, and clay. In the 
-
Carrizo Platn most of the nonmarine sediments are probably correlative with 

the PasQ Robles and Tulare formations. 

Upper Pleistocene Series 

Formations of upper Pleistocene age include the Orcutt foraation of 

the Santa Haria Valley area, terrace deposits, and old sand dunes. The Orcutt 

formation and older sand dunes are essentially the same for water-bearing 

purposes. The sand dunes are simply the wind deposi ted eq \Ii valent of parts of 

the stream-deposi ted Orcutt formation. The sani dunes generally overlie the 

Orcutt and generally represent the last phase of deposition of that formation. 

Older saM dunes are also found in the Morro Bay area where water well 

logs irxlicate that they are underlain by clay and gravel. This clay and gravel 

may be either the Orcutt or the Paso Robles formation. The Orcutt formation 

rely is included with the older sand dunes on the geologic map oJl Plate 7B. 
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Marine and stream terrace deposits are of upper Pleistocene age. 

Many stream ..terraces are simply erosion surfaces or have such thin deposits 

that they are considered insignificant, and have not been shown on the geologic 

map. The marine cut coastal terrace varies from 20 to 100 feet above sea 

level upon which 10 to 50 feet of sediments have been deposited. 'lbe terrace 

deposits are primarily alluvial fan deposits of sand, rr~vel, and clay, but 

SOme thin basal lenses are of marine origin. 

Recent Series 

Alluvium of Recent age is limited to valley floors and consists of 

e 

1 

sand, gravel, and clay. In the Salinas Basin, alluvium averages about 30 feet t 

in thickness in the Salinas River, but in most smaller valleys it appears to }o 

be only $ or 10 feet thick. d 

In the Coastal area the alluvium has fUled old valleys which were l . 

. eroded when sea level was about 300 feet lower than at present during the last C 

glacial age. Similar events have occurred along most of the California coast. 0 

Thickness of alluvium in the Coastal valleys varies from zero to nearly 200 

feet. In very recent times streams have cut into the alluvial fill and five 

or ten feet of sand and gravel has been deposited in these cuts. 

Racen t sand dunes found along the coas tare white in color and 

though generally bare, have a light brush cover in some areas. They are 

easily di!ferentiated from the older sand dunes ~ich have a heavy grass or 

brush cover, a fairly well developed soU, and are red or brown colored at the 

surface and to depths of 50 feet or m::>re. 
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CHAPTER B ... IV e STRUCTURAL GEOLOGY 

Faulting and folding in San Luis Obispo County generally trend in a 

rthwestc>southeast direction. The Salinas Basin and the Carrizo Plain are 

essentially downfaulted or folded areas between the anticlinal Santa Lucia 

Cuyama and Santa Maria Valleys are synclinal 

The Temblor and Houpt Diablo Ranges are essentially anticlinal. 

The principal fault system in San Luis Obispo County is the San 

Another major system Is a series of more or less parallel faults in 

...-:..._. ___ Santa Lucia Range, one z one of which has been called. the Nacimiento fault. 

Host taults of this SystEiSll cannot be traced for great distances, as they either 
.. "-' 
~: 
~ disappear or are replaced by another fault. The only other known major fault 

.1-878ta i •• discontinuous series of thrust and normal. faults separating the 

;; Caliente Range and the Carrizo Plain from the La Panza Range. Faults and fOlds 
~,- ... 

of hydrologic significance are included in the description of ground water basins. 
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CHAPl'EB. B-V. GDJLDGIC HISTORI 

The geologic llist.o::.-y of SaT.,. Luis Obbpo County has been very complex. 

During late Mesozoic and Tert.i.ary times ~ portions of the area have been 

repeatedly covered by the sea and then uplifted J while other portioM have been 

belov sea level a much greater part. of the time.. A fev arau ha.ve been 

generally uplifted SCI that sed5.me.nts vere not deposited on t.heJo.... The Tel't.1.ar7 

history of San Luis Obispo County is closely relat.ed to t.be hist.ory. of a larger 

region which includes most c! Santa: Barbara- am Monterey Counties aDd parts of 

the other adjacent counties. 

Marine sediments of Jl;1"usic, Cretaceous, Eocene, Miocene, and Pliocene 

age vere deposited in portiom of the Santa Lucia, Temblor am Mount Diablo 

Ranges. Nonmarine Oligocene beds may be foood in these areas alec. Notmarine 

Oligocene, Miocene, and Pliocene as vell as marine Miocene and Pliooene sedi-

menta were deposited in the Salinas Bs.sin, the Carrizo Plain, and the caliente 

Range. Nonmarine Pleistocene and Recent sediments have been deposited in most 

areas in the county. The absence of Jurassic, Cretaceous or !'Dcene sediments 

in the Salinas Basin is of interest as it indicates that this area was above 

sea level for some time before the beginning of deposition of the nonmarine 

sediments of probable Oligoce~ ageo 

As deposi tion of Pliocene lIlarine sediments began, the Santa Lucia" 

Diablo, and Temblor Ranges began zising until the marine embayments of the 

Santa Maria Valley and the Salinas Basin regionB were fUled and finally lifted 

above sea level. The Paso Robles formation was deposited in late Pliocene and 

early Pleistocene time over the older sediments in these areas as alluvial fan 

and flood plain deposi t5. Folding of all sediments continued and reR.:::hed 

maximum intend ty in midaPleistocene time. It is poesible that the t)'der 
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the Paso Robles aedimen ts in the Salinas basin were deposited bJP 

nort.heastWard across the San Andreas fault toward the San 

Thick clay beds near the San Andreas fault may indicate swamp 

. lake conditions caused by movement of the faul to The Paso Robles formation 

folded, faulted" and erodedo In the Salinas Basin an unconformity has b'!ten 

Paso Robles formation which. convenientJ.y divides it into vpper 

It is possible that this unconformity repre~ents the mid~ 

"'T~"I"' .. 'ne orogeny'" but lack of fossil evidence makes it possible that the 

lftQ()DfoI'lr.Dty may have occurred 'in lower Pleistocena or even in Pliocene timeo 

the Salinas Basin the upper Paso Robles formation filled in the area which 

been eroded into the lower Paso Robl., formation and eventually formed a 

!lat alluvial plain which probably drained northwest toward the oceano 

In the San Luis Obispo, Arroyo Grande, and Nipomo Mesa areas" the 

folded and. partially removed o In the Morro Bay aoo. 

Grande areas remnants of upper Pleistocene stream deposits ar.d sand 

Erosion of the Paso Robles formation in the Salinas basin has 

a:;fCCatin\J.ed to the present time, but large terraces testify to relatively stable 

In the coastal area marine terraces up to 300 feet above sea level, 

po1l81bl;y up to 900 feetJl indicate that the area has been upllfted consider .. 

i4uring upper Pleistocene timeo The lowest upper Pleistocene marine 

were eroded to depths of up to 200 feet below 

result of lowering of sea level during the last glacial periodo 

ts have occurred on the coast of Santa Barbara County and have been 

After the last glac1al period, sea level rose and 

valleys were bacld'illed with stream deposits and with soj!le lagoonal 
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~fjPO$:1.. tIS near ~e O::e>IUl. MOl'€< !,e,~:l::'+. go: antl! !;..~~'ll~ tna 0::"a6 t include eT('siC::l 

of hes.d1ands cu..,.d trs.n~p():-t. O'!~ eu.d. tc ?:;."Ct.:3Ct~c. a:i."9~.~ wne1."e beach sands ha'va 

been dl'lp,,~~, tad. 

A i'ai:t"ly .1:"e~~' .. jOlo.7.\:.'.~t,\",ilAg of ltO~t p t.:rea1lL'!i :"Il SL?) L;.tJ..s Obispo 

Cc'~ty h-as o.::oU!'rado 'I'll'! 1"8SSCn I.e::, th:ts is i:l.,certain r but probably includas 

both c.:.imat·:ic an~ C'UJ.. tural !~.::-..o.:'1~c Mb'thq1~akes in t.he Sail" Lucia KOUl),tains 

and alor.g the San And::eu f.a.ru.~, t'"!i;:;~:'.fJ to pr(:~"':n.t act1?ity of iaults in t.be 

San Lu:ts Obispo County .a::~<.'. .. 
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DESCRIPI'ION OF GROUND WATm BASINS 

Discussed in the following paragraphs are nineteen ground water 

basins in San Luis Obispo County, identified during the course of this investi~ 

gation. The boundaries of these basins are shown on Plates 9A, B, and C. The 
os 

18 

cuyama and Santa Maria ground water basins are not described in this bulletin 

since they are mostly in Santa Barbara County, and are described in CClnsiderable 

detail by Upson and ilorts (1951), and by Worts and Tho~sson (1951). 

The boundaries of groUnd water basins in most instances conform with 

geologic features, such as contacts between permeable and impermeable formations, 

fault zones of low permeability or chaDges in subsurface lithology which affect 

lIovement or mode of occurrence of grouM water. These bouDfaries were 

established from available data including well logs, areal geology, and 

hydrologic observations. 

Most ground water basins in the County consist of unconsolidated 

sediments or alluvium and are of two types. These arel (1) The simple basin 

in which ground. water occurs in a single unconfined body', and (2) the complex 

basin in which ground water ocours in more than one aquifer. Most of the 

smaller ground water basins along the coast and in the higher mountains are 

essentially simple types consisting simply of alluvial fill. The larger 

ground water basil18 in San Luis Obispo County are complex, having IOOre than 

one aquifer, and are affected, at least' in part, by foldiQg and fllllting. 

Ground Water Storage and Subsurface Flow 

The purpose of these paragraphs is to explain the procedures used to 

determine quan~tative es~mates of ground water storage and subsurface flow. 

Results of the study are summarized in Tables B-4 through B-8 and are discussed 
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in Chapter II.of the foregoing reporto -
Ground V.ter Storage 

Groun:i water is stored within the interstices of sediments aOO in 

cracks or fractures of solid rocks. The changes in ground water storage 

occurring over selected periods of study were generally not estimated due to 

lack of historical data on ground water level fluctuations. A certain portion 

of the total storage can be considered usable storage capacity, but this amount 

is uncertain in most basins due to lack of data. In general, the estimating 

procedures requireda (1) A determination of total volume of saturated 

sediments and, (2) an estimate of the percentage of this volume that contained 

extractable ground water. '!he first item was obtained ~J~iJ2.g. the: YOllllle 

ot sediments that lay between the water table and the bottca of the baatD. 

The second item was obtained by evaluating the averag~ weighted specific yield 

of the sediments by analjlSis of available well logs. 

The specific yield of a sedimentary deposit is the ratio between the 

volume of water which a saturated sample of that material will yield by gravity 

and the volume of that sample, cUeto!llarily expressed in per cent. During the 

South Coastal Basin Investigation, the DivisiOn of Water Resources copducted 

extensive field and laboratory investigations for the purposes of assigning 

specific yield values to various types of material appearing in 1Iell lOgs. 

These procedures are described in Bulletin No. 45 "Geology and Ground Water 

Storage Capacity of Valley Fill" (Division of Water Resources, 1934)0 With 

slight variations,' the values determined in this earlier work were adopted for 

computing the change of storage estimates presented here. 

The task of assigning specific yield values to the sap.iments appearing 

in logs was simplified by dividing all basin sediments into eiCht general 

B-26 
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" 

categorleso ..:1'hese included soil, c~ayj clay and sand, clay and gravel, tight 

sand, sand, tight gravel, and gravelo Sand, gravel. and clay, loiiich constitute 

the bulk of the basin sediments, were generally foUIXi to be well differentiated 

on the drillers I logs 0 Conbinations of these materials, however, were 

frequently described by such unique terms as "ooze", "muck", "cement·, etcc 

o Materials so described were placed, based On the judgme~ of a geologist, into 

;ion one of the above eight categories 0 Table B-2 i~catet:l specific yield values 

ount assigned to the general categories of material encounteredo The Paso Robles 

ined 

iel.d 

I 
) 

the 

lvit,. 

be 

for 

formation is generally more cotJPacted and Weathered than the alluvium am some 

specific yield values were lowered accordinglyo 

; 

TABLE B-2 

SPECIFIC n ELDS OF SEIlIMENTS 

Material 

Soil, including silt,. clay 
Clay, including adobe and hard pan 
C18,. and sand, including sandy silt 
Clay am gravel 
Sand 
Tight sand, including cemented sand 
Gravel, including gravel. and sand 
Tight gravel, including cemented gravel 

Subsurface Flow 

, : Specific yield (per cent) 
Pas 0 Robles 

I Alluvium formation 

$ 
.3 
$ 
1 

2$ 
18 
21 
14 

$ 
.3 
$ 
7 

20 
1$ 
18 
13 

.. \ Subsurface flow was estimated in all cases by the slope-area method • 

'.' The slope-area method is based on the conmonly used form of Darcy's law, Q=PAI, 
A 

'~~ where Q equals subsurface flow in gallons per day passing through the cross-

f'sectiOnal area A in square feet; P is permeability in gallons per day per 

~! 
~~ square foot of cross-sectional area; and I is slope of ~ter table at the 
.~: 
.'V 
'J}' 
~i" 
1'f:~ 
~ .~i -.. ~, 
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these well pwnp cpera+io~ t€s1~'! ::i'.;3f') R'3"'1!;>'; a~ .i\ d:.'J9CK of the t'pedfic Y"1~J.rJ 

values used in the sto::'B.ge ;:3.:L':!.:(~.atiom-.. '!',9.r.le B~3 present.a results of 

the well pump tests "e!'e ba,'!:ed ~n rot',.'5t'!'8ci:y fJ.cwequations described by Jacob 

and Cooper (1.9L6).9 and W'e!4Zel (1942)0 Bot.~ M.me~dr.fl.wown a:rxi recoTezy methods 

were used as .field condi tions perm:.\t;~ed.. St.orage coefficient- is defined aB 

the volume of wate:- which can be obtained fro:u a unit. volue of sat.urated 

sediments by l.owering the wat"'5lr leve1 O::ie 1'o.:>t.. In an unconfined aquifer , 

storage coefficient is approximately equal; to spec1.fie yield.. In a confined. 

aquifer st.orage coefficient is -rery smail since it is Tel ated to elasticity 

of the aquifer .. 
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TABLE P-3 

RESULTS OF PERHEABn.ITY 1m.L TESTS . 
I ' , i 

-liotbod or tolt 
"I.I ' 

·Wgll ro~tlon I Trane.l •• 1bl11t,. 
,·e·d·Ltt. I 

P .. o Rob1o, Buln 

285/13£..3112 Al11n'11111 DrawdClllll 145,000 
(Van Horn) 

26S/'l2t-33Q5 Al11n'1u. 
(CIt" faao Rob1o,) 

Dra40wn 7'1,500 

27S/15t-llC1 
(Slnton) 

faao Roblo, DravdCIIIII 1,020,000 

275/15E-2r P .. o Robb. Dr .. vdo.m 70,000 
(Slnhn 

24S/11E-34P1 Puo Roblo, Reoov'!7" l2,,oo 
tJj 

(C&IIIp Roborta) 
0 

14,707 ~ 24s/l1E.-35i:J. Puo Robb. ReoOT'!7" 
(Caap Rbb,rt,) .. 

:zI+S/l11'-25Nl 
(cup Robe'1') 

faao Robb. Reoov'!7" 6,365 

Arr!!lo Grande Badn 

32S/l)&-22Q2 .lllurlllll Reoov8f'7 and DravdCIIIIII 100,000 

)2S/l3t-3D2~ Puo Roll1 .. R"ov'!7" and Dl'&vdCIIID 22,000 
(OoNnO Vat~r Co.) 

NlpClllo M .... 

llN/39'o 7Al 
(Stautt'r 

Puo Robb. DrawdCIIIIII 6,000 

Cbute&l Co.) 

> s: 
0 
~ 
.....10. 

~ 
UI 

')dolmo .. 
ted 

!2orroratodl 

35 

U 

250 

2'5 

114 

'3 

43 

50 

60 

30 

--~ -" a' 

I Peneab1l1t,. 
I '.j!.d·Lrt2

2 

4,150 

4,050 

4,100 

240 

113 

1,5/10 

1~ 

2,000 

'110 

200 

~ 

I 

.... 

Stor-.go 
ooortlohnt 

.23/3 

OT'I' .10 

..... 
'S 
j 

1.3 :II: 10-3 

3.2 :II: 10-5 
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5.0 I 10-3 

6.3 :II: 10-3 
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The most important. grour..d. 'lQta!:" b.allin in the Upper Salinas Unit is 

the Paso Robles Basin. The only ot,her g::'ound. Witer basin given detailed 

consideration in this bulletin has been deSignated as Pozo Basin. Principal 

features of the two ground water b"i .. in.<i in this unit are summarized in Table 

B-4" 
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TABLE B-4 

SUMMARY OF GROUND WATm BASIN CHARACTERISTICS 
UPPER SALINAS UNIT 

- PaBO Robles Basin 

-
TOt.al surface area, in acres 

surface area of Paso Robles formation, in acres 

580,700 

562,100 

30,300 Surface area of alluvium, in acres 

Depth and thickness of Paso Robles formation, 
in feet 

Depth and thickness of alluvium, in feet 

Depth of irrigation wells, in feet 
M.aximum 
Estimated average 

Depth to water in wells, in feet 
M.a.ximull 
Minimum 

Yield of irrigation wells, in gpm 
M.aximum 
Estimated average 

Specific capacity, in gpm/foot of drawdown 
Maximum 
Estimated average 

Humber of irriga tion wells, 1954 

Estimated average specj,fic yield, in per cent 

Estimated average basin depth, in feet 

Estimated saturated storage capacity, 
in acre-feet 

Occurrence of ground water 

B-.31 

0-3000 

Q.. 1.30 

1,200 
400 

290 
o 

III 
15 

220 

8 

900 

Several 
mUlion 

Unconfined 
and confined 

Pozo Basin 

.3,600 

o 

3,600 

. ---

230 
50 

llO 
5 

230 
100 

17 

15 

20 

2.,000 

Unconfined 
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Paso Robles Baain -------- '-
The Paso Robles Basinp shown on Plate 9.1, is limited by the extent 

of the Pa80 Robles formation arrl al:uvium e,xcept where the drainage divide 

separates it. from the lower S~ina8 Valley and Carrizo Plain Hydrologic Units. 

Extent of the formations is ShQ~l on Plate 7A. Outlying areas of watercbe 

formations which are thin OT 11m! ted in areal eXtent are not included in the 

Paso Robles Basin. Well log sectior~ of' the P~so Robles Basin are shown on 

Plate 8.1. 

Description of Formationso For purposes of this report all forma

tions o;l;der than the Paso Bobles formation are considered to be essentially . . .' . 

nOllvater-bearing. '!bese fO!'Jl1ations range in age from Pliocene to pre-Cruiluaoall 

and include marine and nODll1arine sediments, as well as granitic and met1l'lllclrn,MI! 

rocks 0 These nonwater-bearing formations underlie and flank the water-bearing 

Paso Robles formation and alluvium. 

Water-bearing .1'ormations consist of Recent and upper Pleistocene 

alluvial deposits and the Paao Robles formation 0.1' Plio-Pleistocene ~e. 

all",YiWl! consiSts of gravtll, saM, and clay and is found in most stream valleys 

in the"Upper Salin_ Unit. It 18 gener~llY18ry thin (less than.30 feet) in 

the Ilinor tributaries. 'l"be deepest aUtivial deposi ts are found in places 

along the Salinu Rive!" where deptha as great as 1.30 feet have been found, 

although alluvium averages only about .30 feet along most of the Salinas Rivero 
-' ,. 

Characteristics of alluvium in Chol.e Valley are relatively unkno~n McaUB£l 

of the lack or well logs. AJ,luvium there is roughly estimated to be 100 feet 

thick and consists of sand, gravel, and clay. 
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The Pa-.o Robles format.ion consists of up to 2,,000 feet of sand, 

t gravel, silt, clay, calcium carbonate and grpsum ce~ented beds, occasional 

tresh water limestones, and volcanic ash beds. The clays are yellow, red, 

toS. brown, blue, green, and gray in color. Some of the blue and green clays in 
,.. -

ring the eastern portion of the Paso Robl~S Basin are highly bentonitic suggesting 

e ~t ~Ollll= volcanic ash may have been deposited with the clay. Disseminated 
"',' , 

~~.iS fairly cODlllon in silt and sand beds on the east si~e of the basin. 

fbe sam and gravel beds are commonly torrentially bedded, and scour and fill. 
)r'. . . ~. 

features are observed in nearly every:~outcroP. Individual beds cannof::be .. -, .... 
traced for more than about a'mile on the surface or in clos8J.y spaced ~lls. 
~. . 

.aceo 
t§M.gravels and clays up to 10 or 15 feet' thick have been ?pserved on the out ... - , 

~p to pinch out in a distanctl of 30() feet. All of these features may be 
'phic ... 

~\tributed to deposition by'meanderiilg' streams and rivers on a flood pl~n or 
.~ . 

,~--aliuH.al faoso Many of the clays" sUts, ani limeetones appear to have been 

lk.,.· - .. 
lleposited in small lakes, but many clays ani sU ts are simply flood plain 

:a:~pos:H.s., Many of the calcium carbonate cemented beds reseni>le fossU hardpans. 

Small fragments of plant remains ani a few fresh water shells have 

[e;r3 ~n found in the Paso Robles formation. A few reWorked marine shells aDd 

.,er. 

HI 

eat 

~r. 
~rked Dlicrofossils were alao notedo No plant remai.cs are known to ha'9'&' ..,. 

been recorded by well dr.illers or geologists in the Paso Robles formation in 
~: 
'the Paso Robles Basin. 
~;-
.~- .. 

ThePaeo Robles formation is underlain uncontormably in most outcrop 

.:-eas by the Etchegoin formation (also know as the Pancho Rico or Jacalitos 
"1;""'.... 

i!:rm&tiOn) which consists of sand, gravel, clay, and silt deposited under 

1ifrine conditions or in brackish watero The contact between the Paso Robles 

and the Etchegoin formations is often difficult to detect on the 9utcrop and 

vell 1 ags. Electric logs of oU wells, however, indicate that th" Etchegoin 
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to;\'1Jlation in JDOst it:e., c.:ontdns b:::"~::l:ash wAte!" while the Paso Robles formatiClIl -
contains fresh watel'o 'The uppal' porl;,ion of the Et.chegoin formation, although 

C'ften l:ontaining marin;.:> she1.'!'.!S!\ i.':I ge::.ex'uly simil;.'(" to the P~~o Robls~ 

l1t.hologically" The deeper Et~hagoin is nearly all shale and is fairly 

di !ltincti ve in drillers f logs and in electrio iogs 0 

There 16 evidence ~f a major wlcollfo!"rnH,y witr..in the Paso Robles 

formation with the older, deep~r~ mo~e folded portion generall;y yielding more 

water to wells than the yotmg~r..9 :.ess f~_ded port.ion. The older Paso Robles 

generally contains more peb\'lles from pl·e ... Monterey- formations (gram te, chert, 

conglomerate, and green sandstone) and the ~er portion generally conta1ne 

mostly Monterey shale pebbles, indicating t..l-at, while the Pa'Jo Robles fOl'matioD 

was being deposited, the surroUIXiing :'lills were being uplift.ed and eroded. The 

unconfomable relaUonship e~ be ob;;:s!"ye:i near the town of Cholae, east of 

Atascadero.ll north of San Miguel along the Salinas River, west of San Miguel 

along the Nacimiento River, ani SOUth6ast of Sbandon alorog San Juan Creek. 

of the Mon~rey formation lU'L'\St hll1fe oe9n cevere<i by post-Monterey formations or 

, 
" ' 

and ove 

both ha" 

Clays 0; 

also be 

2,)00 ft 

clays a; 

that th-

reddish 

near SOli 
; . .-".",. 

practica 
;~~~i'. 
formatio 
:~'"-~' 
50Cfto 7 

18 below 

must h.rrve underlain lowland are9.S d'lU'ilig deposition of the older Paso Robles 

formation. It is possible that the elder Paso Robles formation was deposited gmry,,''''' 

streams £lowing toward the north aDd east., that is, toward the San Joaquin V 

and that present drainage down the Sa11n6S Valley was not in1~ated until some 

time during depoei tion of the younger Puo Robl as .formatioDo 

The older Puo Robles formatioll is generally exposed in anticlinal 

areas, and the two members are easily differentiated where the unconformity 

with the younger Puo Robles is exposed. It is usually difficult to trace 

this unconformable contact ,in the .field over long dis tanoes 1 and it is only 

approximately shown on the geologic map. 

The older Paso Robles formation is locally steepl;y folded ani faul 
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and overturned Oeds have been observed. Where older and yoWlger Paso Robles 

both have gentle dips it is impossible to differentiate them by structure alone. 

Clays of the older Paso Robles form~tion are generally blue or green, but may 

also be yellOW or reddish. The older Paso Robles formation is up to about 

2,;00 feet in thickness. It contains at least one volcanic ash bed but ma"y 

clays are highly bentonitic, especially near the San Andreas fault, indicating 

that they may also contain volcanic ash. 

The yOWlger Paso Robles is generally more sUty, more yellowish or 

~dish in color, and less regularly bedded than the oldero The'younger Paso 
.?;~ 

'Robles generally dips only one or two 'degrees, but 10 degree dips are found 

near SOme folds. Large areas underlain by ,the younger Paso Robles consist of 

practically flat beds which overlap older Paso Robles and nonwater-bearing 
/-rt~" 
formations on the edges of the basinso The younger Paso Robles is approximately 
"01#\' 

4- ... 

SOC)' to 700 feet thick, but in many areas only 100 to ,,00 feet of this formation 

1s below the water table. The younger Paso Robles formation shown on the 
)"':~.\ '. 

geologic map also includes some terrace deposits and older alluvium which are 

t~ thin or discontinuous to be of Significance to ground water and which are 

very difficult to differentiate from the Paso Robles formation itself. 

Structure of Water-Bearing Formations ... The alluvium. 

does not appear to have been faul ted or folded. The Paso Robles formation, in 

general, is fairly flat lying but is well folded and faulted in SOme areas. 

Folding can be observed in outcrops of the Paso Robles formation, but faulting 

i,8 dU"ficul t to detect due to the lack of consolidation of the formation. 

~aulting has been detected in sane outcrops and in oil wells and may be 
'f: ;.. 
inferred in a few areas from the presence of sulphur springs and from pi\ysio
~. 

graphic 
i, 
'~l 
$, 

i' .. ~'.:' 

evidence. 
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The known faults cutting the Paso Robles forRation and possib17 -
acting as barrien to movemeu t of gr.oulld water are the San Andreas, San Juan, 

and Paso Robles faulh. S,!;!'I'"a.-a.1 :1'-ma:'ler faults also cutting the Paso Robles r~ 

format,ion are shown on the geologic 1Il!)]:I. In the case of the major faults, the an' 

uplifted nor-water-bearing rocks appear to be more important as barriers to the 

movement cf ground water than the fault itself.. di. 

Folding of t.he P.;!;':;- R'·};):.e5 fC'rmation has considerable effect on tba ger 

occurrence and movemer.t of g!"OUiid w'tt!:\". In some areas the Paso Robles 

formation has been raised by fol~ng and has been eroded so that the beds are 

Suitably exposed to receive direct replenishment by percolation of stream flow 

and rainfall. Anticlinal areas of some importance incl\Xie the Bradley and 

Huerhuero anticlines, the Cholame Hills anticlinal area, and t!~ Paso Xobles 

faul t and San Juan fault anticlinal aress. The area in the south central part 

of the Paso Robles Basin ls essentially a northward-dlpplng homocline which hu 

been. called the Higbland homooline (from Highland School District.). Att.er 

percolation the water moves toward pumping areas where the Paso Robles 

are buried, such areas including the Bradley, San Miguel and Huerhuero 

and the broad, flat ... bedded area in the region near Shandon. The folds of the 

Paso Robles formation beneath areas of alluvium probably result in interohange 

of water between the two formations when ground water gradients are favorable 

to such interchange. 

a; 

in 
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Occurrence and Move..ment of ~und Water. Gro~ water ocours in tbe thai 

alluvium and in the Paso Robles formation in the Paso Robles Basin. Ground this 

water in alluvium of the Salinas RiveI" is u.neonfinedo In Cholame Valley the the 

northern portion appears to be unconfined but the southern portion is probably . high 

confined. 
" :",," . 

nort-
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Within the Paso Robles formation, occurrenoe of ground water is 

rather complex due to lenticul arity of aquifers, folding of the formation, 

the presence of older and yOunger members of the formation. 

Water levels in various aquifers in any area are generally at 

: dii'ferent elevations. As far as can be determined, the shallower aquifers 
.. ~. 

\ the generally have higher water level elevations than deeper aquifers, indicating 

, are 

J flow 

:i 
J 

'les 

j the 

}hange 

~ble 

~n the 
J 

..lld 

the 

" a slow downward movement of ground water. In the few areas where water level 

"'·,i: 
is above the groUIXl surface (areas of flowing wells), the shallow 

'1":"': .. 
~t~quifers generally have a lower water level elevation than the deeper wells I 

'.indicating slow upward movement of ground water. Areas of upward movement ~ 
~" . 

- ground water include portions of Cholame, Estrella, and Huerhuero Creek valleys. 
i} .. 

... ~ Hence, one may visualize movement as generally downward in topograpmcally high 

areas and upward in topographically low areas which have been incised by stream 
., , 

erosion. The higher topographic are~, which comprise most of 1;he Paso Robles 

Basin, may then be considered essentially free ground water areas. Through the 
~. 

pe:d1od of this imreetigation the low areas have acted as pressure areas, as .,,' 
,evidenced by floving wells, but if the g;round water level of the entire basin 

should be lowered below the topograpbic lows, then the vertical movement in 

these areas would most likely be downward.. Under such conditions the areas 

could be cpnsidered as an area of free growlCi water. In the area of the 

Huerhuero and San Miguel synclines a few deep w~lls haTe higher water levels' 

than the shallow wells even though located in topographically high areas. In 

this case, it is believed that deeper wells tap aquifers which rise higher on 

the flanks of adjacent anticlines, and as a reslJl.t, have a greater head and a 

higher water level elevation. 

Host good irrigation wells in Cholame Valley are located in the 

northern portion of the valley and obtain water from the Paso Robles formation. 
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It is roost proQjble that the sand~ and gravels of the o7erlying alluvium are 

in hydrologic contintli ty wHh the Pa!!'O Rob:'es fo mation. The alluvium in the 

Salinas Rive!' is also in hyd:,:,,~~::C'gic l·o'1~·inui W with the underlying Paso Robles 

especially where the lat.te~ hag been fold~do As shown in Plate 9A, ground 

water in the Pa'.:o Robles Basin moves from the hill areas toward the larger 

streams] tha t is. toward Es trella Creek and the Salin9.s River and the!:ce 

north and out of the Pa~o Robl~s Ba~1n into the low~ Salinas Valley. 

Ground water in the S~linas River alluvitm is apparently completely 

replenished nearly every yea"!' by 'percolst,ion of rive~ flow. Additional 

recharge includes percolation of pI~cipitation and excess irrigation wat~~ and 

an unknown quantity of subsurface inflow ffom the older nonwater-bearing 

tions and from the underlying and flanking Paso Robles formation. 

alluviUIII in Cho1ame Valley is replenished by stream percolation, percolation 

rainfall, and excess irrigation water, as well as a minor amount 

t10w from adjacent nonwater~bearing rockso 

Recharge of the Paso Robles forma tion is rather complex. 

of rainfall and stream flow may occur directly on outcropping aquifers in 

of folding. In certain p1aC9s in al"eas of folding WMre water 1 eve1s are 

the aquifers discharge water to the surface. In some cases influent and· 

effluent flow may occur on the same anticlinal structure within a hundred 

Effluent flow occurs on the Huerhuero anticline in Huerhuero Creek; northeast 

of Bradley anticline in Vineyard C9.nyon and Indian Valley; and near the Paso 

Robles fault east of the Salinas R1v~r. Water percolates on the flanks 

folds. In the areas of flat lying sediments~ vertical percolation is complex 

and devious as discussed abov~ and probably consti tut.es a major source of 

replem1shment during wet periods 0 In the area north cf Es tr:ella Creelt, north

west of Shandon~ ephemeral spr1ng~ ~atised by ~~apptng of downWard percolating 
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waters by clays are cQllInon; however, successful irrigation wells are not known 

in this area. There are probably many areas of effluent flow not observed 

during this investigation which occur when water levels are high. 

Ground wa~er is withdrawn from the alluvium of the Salinas River by 

pumping, effluent now, evapo-transpiration, subsurface now into the lower 

Salinas Valley and possibly by a limited amount of subsurface now into the 

Paso Robles formation. The location of areas of effluent flow in the Salinas 

River alluvium depem on the water level conditions. When the alluvium is 

full am the river stage is falling the entire length of the alluvium may be 

considered as having effluent now. The areas of rising water during lO'West 

water levels in September, 195.3, were observed in the follOwing locations: 

(l) between S~n l11guel and Wunpost, (2) between Eureka Bridge at Atascadero and 

a point some .300 :yards upstream from the bridge, am (.3) about half wa:y between 

Templeton and Atascadero. The remaimer of the river was dry at this time. 

Some of the rising water upstream from Wunpost probably comes from subsurface 

inflow from the Paso Robles formation. Alluvium in Cholame Valle;r is depleted 

by pumpinb ; possibl:y by evapo-transpiration, am by subsurface outflow througb 

alluvium and possibly through the San Andreas fault into the Paso Bables 

formation near Cholameo 

Depletion of the Paso Bobles formation occurs by pumping, evapo

tran8piration, effluent flow, and subsurface outflow .. 

Ground Water Storage Capacity ,and Specific Yield. Ground water 

.... ,.. ,. storage capacity below the water table of 1954 to the base of the Paso Robles 

formation is estimated to be extremely large) probably several millions of 

.cre-feet. The average saturated depth is about 900 feet. Estimated ground 

water stQrage for the 100 feet of material below present water level is about 

.3,000,000 acre feet. This value is estimated to be in the correct order of 
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ha're t,c be 'Z00 feet graa~-3': ~'·.Sj.l P'" -,l:e;.l':. t·, u t i:.:',.t9 tt.J.3'l!nO!.W.t of st"':-!"l1gl:1 5I,;nd ~I 

st.ill boO! wi~·hin econom:t::'3·. ::;'J1. ... t .. "'. Hi':lt.c~'~.:a..· da~.~ ('1'1 ~)"Ound., ... t,:;·' .L'J~·e1.3 Il.':'a 

the alluvium of the Salind!! ru.·:e;~ !.~ e·~t,ima~ed to t-e only about 40/;)00 &.ere ... 

feet,9 Qld "pecific yield is estima+.ed, ~.() aTer;;g~ 1.5 per canto 

the alluvium in the Sa.lin.s Rhre: near At·,ao:<eadero and Paso Robles was found to 

be about 4~OOO gallons per day p9r ~1u~re foot from permeability pump tests. 

Permeability of the Paso Robles formation was fYu.~ to vary from about 100 to 

4,100 gallons per day per square foct.~ with ar.. aversge value Of about 200 

gallons per day per square foC'to 

Subsurface flow fr-.:.·m the Pa';;';;' R:ib::"es Basin to the lower Salinas 

has been estimated by t!le slope .. araa mathod. Subs'lll'faC8 outflow through the 

Paso Robles formation o,;curs east· of th-:a Splinas River and is estimated to be 

about 7,\)000 acre-feet per yaaro Wate~ ls'Vel control in this area is poor, 

however, alii t.b.is estimate should 7.1.ot be eon,idered to be too reliable" 

Subsurface outfloW to t.he lower Salinas Valley also OOCll!'S through the 

and. is est~ated to be only abO".1t 1$0 &cre~feet per yeaJ:" 

The Paso Robles formation yieldS up to 3~300 gpm to wells 

alluvium in the Salin8l!l River yields up to 2!,OOO gpm to wellso 

obtain water f:-om unoonsolldat,ed sand and gr.avel, but one drHler I'eports tbat 

the cemented beds of the Puo Robles fO<'I1lation al.so yield considerable water 

to wellso 
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The Pozo gr'ound water basin is loe:a ted ups tream f?:"om Salinas Dam 

and includes a narrow strip of .l1 .. ::J:u'II'ium on the valley floor of the Salina8 

River and Pozo Creeko The alluvium ranges up to 30 feet in depth. It is 

replenished by percolation of stream flow, and by penetration of rainfall and 

return irrigation water. It is depleted by pumping, evapo-transpiration, and 

effluent flow 0 Total ground water storage capacity is estimated to be about 

2,000 acre-feet. There were 17 irrigation wells in Pozo Basin in 1954. A 

ma.x:i.mum yi..eld ot 230 gallons per minute has been reported and the average 

yield for all wells is about 100 gallons per minute. 

Oround Water Basins ilithin Coastal Unit 

The Coastal Unit has been divided for descriptive purposes into 

three subuni tB, each of which includes several drainage areas 0 '!be three are 

the Cambria Subunit in the northern portion" the San Luis Obispo Subunit in 

the central portion, and the Arroyo Grams Subunit in the southern portion of 

the coast. The boundaries of t.he subunits and basins are shown on Plate 9B. 

All coastal ground water basins in San Luis Obispo County have a 

similar late geologic history which is of considerable importance to occurrence 

of groun1 water. During the time prior to the last glacial period sea level 

was higher than at present and the coastal valleys were incised in essentially 

their present poai tion, while the low terraces now found at 20 to 100 feet 

above sea level were being formed by wave erosion and creposi t10n. During ".1e 

last glacial period,. !lea level dropped to about 300 feet below i t5 present 
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-. 
lowering of sea level the shore line was from two to eight miles from its -
present position and streams had this greater distance to flow to reach sea 

level. The stream valleys were incised in most places into nonwater~bearing 

rock, but in the Morro Bay and Arroyo Grande areas the streams cut into the 
\ 

older sand dunes and the Paso Robles formation. There is SOM evlderce that 

harder rock has resisted erosion in Some places, resul. ting in widening of the 

ancient valley upstream from the hard rock aod steepening of the stream 

gradient below .. 

As the las t. glacial period declined and sea level rose, the st.reama 

dropped their material and backfilled the valley&. This alluvial backfill is 

the Recent and upper Pleistocene alluvium which is the principal aquifer of 

most of the coastal ground water basins. 

Cambria Subunit. 

Principal ground water basins in the Cambria Subunit. include San 

Carpoforo, Arroyo de la Cruz, San Simeon, Santa Rosa, Villa, Cayucos, Old, and 

Toro Basins. Pertinent geologic and hydrologic characteristics of these 

ground water basins, which correspond to the creeks of the same nal'lle, are 

included. ill Table B--S. 
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g..,!Ol.I?Jl" All of these ground wter basins consist of alluYium of -
Recent and ~~r Pleistocene age whieh has been deposited as described above. 

In t·he Cambria Subunit the allunum overlies nonwater ... bearing rocks of 

Cretacsous aOO Jurassic age. '1'b.ic!maas of alluvium varies from 0 to over 130 

feet in the ground water basins of t.he Cambria Stiliunit. As far as can be 

determined tr-e alluvium is not di.sturbad by faulting or folding, am it 

apparently continues offsho!'e am is in contact with sea water. 

The base of the alluvial deposits on the terraces along the coast 

of this subunit is above sea level,and therefore the all}IVium contains little 

ground watezo, as it drains direct17 toward the ocean. 

Ground Vater. Ground water occurs in the alluvium ard to a minor 

extent in fractures and slightly permeable zones in the older nonwater-bearing 

rocks. Ground water in alluvium is unconfined as far as is now known, alLJlin."n. 

smf,lll clay caps ma7 exist near the mouths of some of these ground water basins. 

Ground water moves downstream 9.00 essentially follow the slope of the ground 

surface. Ground water is replenished in these basins b7 percolation of stre8lll 

flow and by deep penet~at1on 9f precipitation and excess irrigation water • . 
appears that stream now ente..~ng the ground water basins of the CUlbria Su!bu!'Ii 

has been sufficient to essent1al~ replenish the basins in nearly every year. 

Ground water is depleted by pumping, effluent flow, evapo-transpiration and 

subsurface now into the ocean. Tbe 'N/iter table in most of these ground 

water basins 1s fairly clpse to the surface 3 and most of the trees aOO heavy 

brush in the basins probably obtain water from the water table. Rising water 

occurs for at le as t part of the year after the ground water basins are filled 

during the wet season. During the later part of the year when rising water 

occurs, the streams in many cases do not directly: reach th.e ocean but are 

dammed b7 burler be~ches and sand dunes and water percolates to the ocean 

th: 
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through the barriers.. If the g!"Ound wa.ter basins were dewatered by pumping~ 

~~..§.';wat.er intrusion would probably occur" However, intrusion cannot extend 

inland beyond the pOint Wlbere the base of the alluvium is at sea level elevation. 

This point of maxilnum intrusion is estimated for each basin in Table B=.5. 

Wells in the ground water basins of the Cambria Unit average about 

80 feet in depth. Many of them completely penetrate the alluvium and have 

been drilled into nonwater~bearing rocks. Wells yield up to about 700 gallons 

per minute but average yield ;s probably on the order of 200 gallons per 

minute. Specific capacity of wells probably averages about 1.5 gallon.s. per 

minute per foot of dr.wow. As show on Table 9 ... S the number of irrigation 

wells in each of these ground water basins is small. 

San Luis Obispo Subunit 

Ground water basi;l.S in the San Luis Obispo Subunit ipc1ude Morrol 

Ohorro, Loa Osoa, San Luis Obispo, and Pismo Basins corresponding to the name 
ot the streSllls which traverse the ground water basins.. The San Luis Obispo and 

Pismo ground Wjlter basins may be conveniently divided into upper and lower 

areas tor descriptive purposes, the upper areas being located in the northwest", 

southeast trending San Luis Vallq and the lower areas in the narrow north

south trending canyoM. Pertinent geologic and h)'dro10gic characteristics of 

these ground water basins are summarized in Table B .. 6. 
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TULI B-6 

') SUJlURT ar GROUJro VATER BASD CHARACTERISTICS 
S.&If LUIS OBISPO SUBUNIT, COASTAL 0IIl1' 
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-Geologyo The Morre and Chorro ground water basins are similar to 

those described in the Cambria Subunit in that they consist ot Recent and upper 

Pleistocene alluvium overlying nonwater~bearing rock. The marine terrace 

deposi ts ext,ending from MOrro Creek north to one .. third mile south of Toro Creek 

lie partly below sea level. They are at least 60 feet deep as the drillers log 

of one well indicates. 

Geology of the Los Osos, San Luis Obispo, and PiSIlD basins is more 

complicated than the basins to the north in that water-bearing sediments 

consist of Recent aIXi upper Pleistocene alluvium, sand dunes and terrace 

deposits of upper Pleistocene age, as well as the Paso Robles formation of 

Plio .. Pleistocene age" The Paso Robles formation consists of lenticular sand, 

gravel, and clay, with very poor bedding. The Paso Robles 'WaS deposited in 

the northwest~southeast trending San Luis Valley, and probably in Los Osos 

Valley and 'Morro Bay" The presence of rraterials which may be of the Paso 

Robles formation is indicated by drillers logs of wells near Morro Bay, but 

j' I,;t; 
. no outcrops were identified there during the field investigation. The Paso 

. Robles formation does outcrop in the upper main portion of both the San Luis 

Obispo and Pismo Creek Basins where it has been gently folded into a syncline 
I 

< (aeeGeologic Map, Plate 7B), and hils a maximum known thickness of 160 feet. 

;,. The Pismo. and San Luis Obispo Basins are arbitrarily separated in the area of 
~- . 

'. outcrop of the Paso Robles formation at the drainage divide, al though the 
"'" I' 

?(:grouIXi water divide does not appear to correspond with the drainage divide 

Plate 9B)" 

In the San Luis Obispo Subunit older sam dunes are found only in the 

Basin and at the town of Morro Bay as shown on Geologic Cross Sections 

and F-F', Plate 8B, and on the Geologic Map, Plate 7B. The older sand 

are up to 150 feet thick and extend to and slightly below su level. 
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The older sand dUlleS are weathered to Ii brown or reddish color and are fine 

grained as is USually the case wi i;.h wi. nd blown und deposits. V'atel:." wsll logs 

indicate that occasional cla;y lemes are found in the saM dounes. 

deposi ts up t.o about 100 faet thick in the San Luis Obispo Basin near Laguna 

Lake are probably the age equivalent of the older sard dunes" 

Allu7ium, which reaches a maxi~~ thickness of about 100 feet, 

oc~upies the valley fleor of all the ground water ba~ins and is the principal 

nquifer. Large areas in the San l..';1s Obispo and Pismo Basins where the 

alluviu:n has a thickness of less .than 10 feet am exposures of bedrook are 

common are not included on the geologic map since the alluviwn does not yield 

much water to wells or is above the water tableo The younger sand dunes in 

the Horro Bay area contain ground. ws.t'9i' but are not ext~nsive enough to be ot 

hydrologic significanceo 

Ground Vate .. " Gro'UlXi water oocurs in alluvium, older sand dunes, 

in the Paso Robles fonnation and is unconfined in most portions of the basins. 

The only flOWing wells noted in this subunit were in the alluvium of the broad 

upper part of San Luis Obispo and Pismo Basins just upstream from the narrow 

canyons lIIenti"Oued above,indicat.ing that coIrlitions of at least partial 

cont'::I.uesent ex1at in those areas" Bedrock is 3XPosed in a 9art of t:le mrrov 

can,on of Pismo Creek: and is e. atural di\"iding area between t.he large upper 

portion anl the small 10wer portion of tb.e PislDO GraUDd Water tlf.siu •. 

Ground water generally moves in the direction of surface slope 

except in Los Osos BaSin, where it mcves in a northerly direction in the older 

sani dunes as shown by water level contours on Plate 9B. Ground water is 

replenished by percolation of stream flow, precipitation and return irrigation 

water, as well as by minor amounts of subsurface inflow from older rocks. 

Groundwater is depleted by pumping, evapo~transpiration, effluent flow, and 
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Bubsurface now to the ocean. In general the best wells are located.in the 

alluviUll10 The yield of wells in the dune sand is limited l:vsand coming into 

wells. The older sand dunes, however, yield soft water of excellent qual it yo 

The yield of wells in the Paso Robles format.ion is fair but generally less than 

wells in alluviumo Many stock and. domestic wells obt.ain limited supplies from 
-\ 

._ .fractured older rocks 0 { 

Since alluvium is in contact with sea water it is reasonable to 
';~_ expect that sea-water intrusion could Occur if landwud gradient.. are 
l~' 

'*. established b:y heav:y pumping in the future. As far as is known, however, no 
~~ 
"~:~ landward gradient. has existed except in cones of depreSSion near pumping wells 

.::;,f • 

. " 
for a short period of time, and sea-water int.rusion bas probabl:y not occurred 

Grourxi water ba~ins in the Arre:yo Grande Subunit lncl1Xie the Arroyo 

GrandE'! Basin and Nipomo Mesa. Pertinent geologic and ~ologic characteristies 

are sUlImlarized in Table B-7 • 
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SOO'JARY OF GROUND WATER BASIN CHARACTERISnCS 

ARROYO GRANDE SUBUNIT, COASTAL UNIT 

Total surface area~ in acr~ 

Thickness of alluvium, in feet 

Thickness of old s8rid dunes ~ in feet 

Thickness of Paso Robl.es formation, 'in feet 

Depth of wells, in feet. 
Maximum known 
Extimated average 

Depth of water~ in feet 
Maximum 
M.1.n:1mum 

Yield of irrigation w~~, in gpm 
Maximum known 
Estimated average 

Specific capacity, in gpDJ/foot of drawdow 
Maximum known 
Estimated average 

NUJIIber of irrigation welis, 1954 

Estimated average specific yield, in per cent 

Estimated saturated storage capacity, 
in acre .. f eet. 

Estimated usuable capacity, in acre-feet 

Occurrence of ground water 

0-200 

252 
100 

93 
o 

1,200 
360 

500 
40 

123 

,1$ 

226,000 

40,000 

Confined and 
unconfined 

Nipomo 

0-900 

? 

237 
5 

29 
5 

6 

18 
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GeoloU. Areal geology of the Arroyo Grande Basin and Nipomo Mesa 

'is shown on the geologio map (Plate 78) and on geologic cross-sections G-o', 

g.Ii', and J-J' OD Plate BBo Water-bearing formations include alluvium, older 

-tesa sand dunes, and the Paso Robles formation. In addition, the Careaga sand is 

.!O tound beneath the Paso Robles formation in the Nipomo Mesa area, but does not 

outcrop in San Luis Obispo County. The Careaga sand is a marine, mediwn-

00 grained sand of PliO-Pleistocene age. It attains a thickness of 650 feet in 

X) , the Santa Maria basin, but thins to a feather edge unier the Nipomo Mesa as 

'. ,hown on oross-sections H-H' and J-J'. 
10 
)Q 

I 
37 
" 

1 
.00 

1 
29 , 
I 
16 

L8 

Lned 

The Paso Robles formation consists of sand, gravel, aoo clay up ~o 

900 feet thick in NipoJll) Mesa, up to 200 feet thick in the lower part of the 
\ 

Arroyo Grande basin, and up to 2,000 feet thick in the Santa Maria Valley in 

~.Santa Barbara Count yo The Paso Robles formation thins to the north aoo west 

.trom the vicinity of 050 Flaco Lake. Both the Careaga sand and Paso Robles 
{. 

,'romation in San L'4s Obispo County fona the north fiank of a syncline whose 

axis is located along the south edge of the Santa Maria Valley (Worts and 

Tb9maBson, 19$1, and Woodring and Bramlette, 19$0)0 At the lllouth of the 

:valley of Los Berros Creek the P~o Robles formation has been folded and has 

a dip of 1$ degrees to the southeast, but in 1II0S t places the Paso Bobles has 

a dip of less than five degreeso 

After deposition of the Paso Robles formation, sand dunes up to 

300 feet thick were deposited on Nipomo Kesa and up to 100 feet of sand dunes 

'Were deposited in the area north aoo eas t of Oceano 0 These dune sands have 

since been tilted, partially eroded away, and weathered, and they are called 

the older sand dunes in this report. Vorts and Thomasson (19.$1) mapped a 

1 
:stream deposited gravel bed in the southeast part of the Nipomo Mesa and call'ed 

it the Orcutt forUl41tion, but it is included with the older sand dunes in this 
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report since the sapped bed is thin on the outerop and eannot be identified in 

logs of wells drilled in Nipomo Mesa. 

All of these older formations were eroded by Arroyo Grande Creek and 

the Santa Maria River during the last glacial stage when sea level was about 

)00 feet lower than at present. As the glacial period waned and sea level 

the sediment loads of Arroyo G:!-ande Creek and the Santa Maria River were 

deposited I forming the alluvium of Recent and upper Pleistocene age. Alluvium 

in Arroyo Grande Creek is about 100 feet thick in the valley upstream from the 

town of Arroyo Grande, and possibly 200 feet thick near the present shore Une. 

Available well logs confirm the presence ot a tine-grained upper menber of the 

alluvium in Arroyo Grarde Basin near the coaet. This upper mElllber aots as a 

confining bed to ground water am "rells tlow when the Piezometric 

surface ;is above the grown surface. 
i ':' 

The sand dunes of Recent age.,~ong the coast are g~nerally less than; 
50 feet thick but reach a maximum thickness of 100 teet. 

, "'"I 
They overlie- Illuvium 

a.qd older sand dunes. The alluvium of Arroyo Grande Valley has probably not 
. ! 

been folded or taul ted. The older sand dunes have apparently been tilted to 

the southwest to some extent so that the base of the sard dunes is now below 

sea level (see cross-section J-JI, Plate 8B). The Paso Robles formation is 

concealed by sand dunes in most areas l but oU well logs and available out

crops indicate that it dips to the southwest and toward the Santa Maria Valley_ 

Ground Water. Ground water occurs in alluvium, older sand dunes, the 

Paso Robles formatio~, aOO the Careaga sand. The princip!4- aquifer of the 

Arroyo Grande Basin is alluvium, but many wells olftain "ater, trom the Paso 
" "f"> 

Robles formation underlying the older S&nd dunes,in the area between Oceano and 

Arroyo Grame, and a tew wells obtain water trom ,the Paso Robles formation in 

the Los Berros Creek area. Nonwater-bearing rocks underlie the water-bearing, 
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in , but some wells obtain limited quantities from these rocks and one -
:'~, drilled into Miocene rocks, yields about 500 gallons per minute. 

lnd Ground water in the older sand dunes is generally low in total 

~, . dissolved solids and hardness since it is derived mostly fr9m percolation of 

;-oS8, 'precipitationo Ground water in older formations is generally higher in total 

dissolved solids and hardnesso 
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Ground water movement is indicated by contours on Plate 9Bo Of 

the f act that ground water moves from Nipomo Mesa 

,'toward Los Barros Creek, Arroyo G~ande Valley, the ocean, and toward Santa 

It is probable that movement in the reverse direction will occur 

1£. future increased pmnping on Nipomo Mesa exceeds natural recharge. Ground 

1iatGr in Arroyo Grande ,Basin generally IOOves downstream except where temporary 

of depression are formed near pumping wells. In the area north ot Oceano I 

puIIllPJ.ug has formEd a large depresSion in the water table, the deepest part 

ng been below sea level JOOst of the time during the 191.6:1.0 1955 period .. 

DC_a'ulllard of this large depression, however, water levels are above sea level, 

bating that sea ... water intrusion pfbbably is not occurring.. The large 

'.presSion i~ apparently caused by the reduced permeabil1 tY.ot the Paso Robles 

_~ormation and fairly heavy draft requiring a steeper hydraulic gradient to 
,c; .. 
.. f..' . 

"transmit the water to the wells in the area. The sediments underlying· the 
.};~' , 
older sand dunes in the area of the depression contain fairly extensive clay 

which cause local pressure effects. ' Near the ocean west of the 
' . 

.... "'L' ...... '· .. ion the clays apparently are not very e:x:tensi ve, and ground water in 

probably percolates downward into the Paso Robles torma-

and maintains a seaward hydraulic gradient. Just north ot Nipomo Mesa 

the alluvium moves in a northwesterly direction and is confined 
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GroUDCi water in Arroyo Grande Basin is repleni!3hed by percolation -
of stream flow, rainfall, am eXC;8SS irrigation water as w.:u as by subsurface 

flow fro~ Nipomo Mesa. M~t of t~e area of NipomO Mesa is internally drained. 

The old sand dunes underlying the masa have large closed depressions and the 

sand has a sufficiently high percolation rate to absorb all rainfall !lot 

c;onsumpt·ively used or Er'{aporated. Flow from springs in Black Lake Canyon 

drains to the Recent sand dunes, but the:::-e the water percolates into the sand 

dunes and moves undergI'(lund to the ocean. No streams drain into, out of, or 

across Nipomo Mesa, and therefore .th9 major source of replenishment of ground 

water is percolation of precipitation. That this replenishment has occurred 

in the past is evidenced by the f act that the basin is so full that ground 

water now moves out of the area to,)7aro the adj acent gl"OUZld beains and t.he 

An adQitional source of supply mq oO:lSist of a small amount of subsurface 

inflow which has percolated from the alluvium of Nipomo Creek on the east. 

Under conditions of heavy draft sea-wat.er intrusion may OCC1lro 

Ground water is depleted in Arroyo Grande Basin and Nipomo Mesa by 

pumping, subsurfaoe outflow, and evapo-transpiration. Ground water 

frOll the Oceano area of broyo Grande Basin to Pismo Beach. 

The effluent water whioh re aches a maximum amount of flow a.t the 

U. S. Geological Survey gage at A.rroyo Grame is prObably caused by the 

decreasE! of cross-sectional area of alluvium. When water levels are further 

drawn down by pumping, the effluent now at the gage will stop. Most of the 

effluent water percolates below Arroyo Grande during the irrigation season. 

Water. lolhich does not- percolate nows to .and over the clay cap and is wasted 

to the ocean. 

Wells in Arroyo Grande Basin generally obtain most yield w~ere 
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rfaoe 

~ned. 

the 

or 

ed into alluvium. The PasQ Robles fonnation north and east of Oceano 

and in the Los Berros Creek area generally yields less water to wells. Wells 

10 the sand dunes do not yield much water because of inflow of sam during high 

~ping rates. Yields of wells, specific capacities, storage capacities and 
i;""'( 
other hydrologic factors are swmnarized in Table B-7. 

Carrizo Plain Unit 

The Carrizo Plain Unit consists primarily of the Carrizo Plain, but 
~::-

lund JlkhOro Plain and a few other int~rnally drained areas in the extreme southeast 
1 
I 

1Ki n of San Luis Obispo County and in adjacent Kern County are also included. 

d 

Carrizo Plain is the largest area of internal drainage in the Coast Ranges. 

internal drainage has been preserved primarily because of low rainfall and 

tively small tributary mountain areas, resulting in limited runoff. Excess 

'-~"", .... evaporates ~n Soda Lake in the central portion of the plain. A review 

historical records indicates that standing water in Soda Lake has been noted 

in summers follOwing very he avy spring rains. 

physical features of the Carrizo Plain Basin are summarized in 

B-55 
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TABLE B...a -

SUMHABY OF GROUND WATER BASIN CHARACTERISTICS 
CARRIZO PLAIN UNIT 

Total surface area, in acres 

Thickness of alluvium, in feet. 

Thickness of Paso Roblps formation, in feet 

Depth of wells, in feet 
Ma.x1.Jnumknown 
Est.imated average 

Depth to water, in feet 
Maximum 
Minimum 

Yield of irrigation wells, in gpm 
Max:I..m.um known 
Estimated average 

Specific capaci t71 in gpuV,t'oot of drawdown 
Maximum known 
Estima ted average 

Number ot irrigation wells, 1954 

Occurrence of ground water 
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o - 100' 

600 
200 

$8 
12 

1,100 
$00 

1$ 
$ 

8 

Unconfined 
and confined 
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Geologic features of the Carrizo Plain Unit are show on Plate 7C. 

earlng materials include alluvium and the Paso Robles fonnation. The 

Robles formation (also called the Tulare formation in this area by some 

"",..ken;) consists of more than 1,000 feet of clay, sand, and gravel. Dr.illers 

electric logs of oil wells indicate that the Paso Robles formation 

the alluvium is moderately bigh in clay content in the north part 

the unit and very high in clay and silt near and south of Soda Lake.,. 

outcrops indicate the same' general gradation. of s.edim~ntsin a 

OU1;.nar:J.~ direction although outcrops are poor. In general the thickest portion 

the Paso Robles formation is found on the north and west sides of the Carrizo 

'Ibis probably- has been the result of down folding or faul ting of 

area near the San Andreas faul t and up folding or faulting of the western 

the Carrizo Plain and the Caliente Mountains. 

Alluvium is prObably only- 100 feet or less in thickness, although 

log data are scant. AlluviUlll on the surface consists of relatively coarse 

fan sediments around the periphery of the Carrizo Plain and Elkhorn 

and fine-grained lake deposits near the central parts of those areas. 

g a previous wet cy-cle, possible during the last glacial age, Soda Lake 

vas considerably- more extensive than at. present as shown by poorlY' preserved, , 
!-. 

eroded terraces and bY' enensive salt depos1 ts in the soil. .leri81. photpgrsphs 
'~l 

Ihow this ancient shore line reasonably- well bY' changes in vegetation and in 
"i" 
1011 color. The shore line coincides onlY' poorly with the present surface 

~ntours, probably indicating that the shore line has been altered bY' recent 
'. 
" 
tectonic activit yo Deposition of alluvium is affected by the San Andreas 

fault and Bom8 streams have been off set by fauJ.ting. The Paso Robles 

formation has been both faulted and folded. 
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