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ABSTRACT

Appendix E to Volume V, Bulletin No. 130-65, contains data on the chemical, physical, and radiological

characteristics of the ground water in Southern California for the 1964-65 vater year. Figures show Southern

California area and drainage province boundaries

.



INTRODUCTION

Appendix E to Volume V of Bulletin No. I3O-65 contains all

ground water analyses ccmpiled by the Department of Water Resources

during the I96U-65 water year. The data presented are measured values

of the chemical, physical, and radiological characteristics of ground

water throughout the Southern California area (see Figure l).

Quality data are tabulated for approximately U,000 samples of

ground water collected from wells and springs in the Southern California

area. About 1,000 of these are in the Department's Ground Water Quality

Data Program. The remainder were sampled by many cooperating agencies

and by various Department units conducting special investigations. Many

of these analyses data were generously supplied by other public and

private agencies.

The Ground Water Quality Data Program consists of a selection

of wells to be sampled, regular collection of samples by the Department

and by cooperators, laboratory analyses by the Department or cooperators,

examination of the data to note trends or significant changes, and publi-

cation of the data.

The sainpling program is periodically reviewed, and wells that

are found to be out of production for an extended period or can no longer

be sampled are deleted. They are replaced with wells selected on the

basis of continuity of the records of analysis, ease of sampling, and

availability of construction data and geologic logs.

Tables E-1 through E-U contain detailed information on ground

water quality in the six draineige provinces shown on Figure 2.

•1-



LEGEND

T CENTRAL COASTAL DRAINAGE PROVINCE

U LOS ANGELES DRAINAGE PROVINCE

W LAHONTAN DRAINAGE PROVINCE

X COLORADO RIVER BASIN DRAINAGE PROVINCE

Y SANTA ANA DRAINAGE PROVINCE

Z SAN OlEGO DRAINAGE PROVINCE

LOCATION OF DRAINAGE PROVINCE BOUNDARIES

DEPARTMENT OF WATER RESOURCES, SOUTHERN DISTRICT, 1966



MEASUREt-IENT TECHNIQUES

The effective use of ground water quality data depends on the

accuracy, precision, and availability of the data. To ensure accuracy,

certain methods and procedures have been established, and to ensure

availability, coding systems have been developed.

The measurement techniques followed include sampling, analyses,

and reporting procedures used to obtain the data presented in this

appendix. Definitions of the terms used, field and laboratory methods and

procedures, accuracy of the reported results, significant numbers retained,

limitations of the data, and coding are discussed below.

Definitions

The following definitions will assist the reader in under-

standing the terms used in this appendix.

Water Year is the 12-month period from October 1 of any year

through September 30 of the following year, and is designated by the

calendar year in which it ends.

Ground Water is the water below the ground surface in the zone

of saturation that is or may be made available for use from wells and springs.

Standard Methods are the methods of analysis for substances in

water adopted jointly by the American Public Health Association, American

Water Works Association, and Water Pollution Control Federation. They

represent the best current analytic procedures and are published as

' Standard Methods for the Examination of Water and Waste V/ater" . Ihe

current publication is the 12th edition, dated 1965-

-3-



Trace Elements Analysis is the quantitative spectrographic

estimation of metallic elements which include the following metals:

aluminum (A1), beryllium (Be), bismuth (Bi), cadmium (Cd), chromium (Cr),

copper (Cu), iron (Fe), gallium (Ga), germanium (Ge), manganese (Ma),

molybdemum (M ), nickel (Ni), lead (Pb), titanium (Ti), vanadium (V),

and zinc (Zn); reported as parts per billion (ppb).

RadJLoassays are the radiological analyses which give the count

of radioactive events in samples of water within a measured interval of

time expressed as picocuries per liter (pc/l) and reported as plus or

minus the statistical deviation calculated at a confidence level of

95 percent.

Synthetic Detergents are a class of chemical compounds resembling

soap that contain s\irface-active agents and other materials designed to dis-

perse and emulsify oil, grease, and soil particles. The surface-active

agents most widely used in most synthetic detergents are the linear alkylate

sulfonates

.

Methods and Procedures

Because methods of sampling may affect the analysis of the

sample, an explanation of sampling procedures established for ground water

sample collection is given below.

Field Procedures

Ground water samples were collected in chemically clean plastic

containers of gallon or half-gallon capacity depending upon the type of

constituents to be determined. Samples were preferably taken from the

nearest tap on the system beyond the pump discharge valve, after at least

-k-



five minutes of pumping. Containers were thoroughly rinsed vdth the water

sampled before collecting the sample and aftervrard tightly capped.

Observations of color, odor, taste, and temperature were recorded, together

with significant environmental conditions.

Separate samples were collected for radiological, trace elements,

or other special determinations

.

Laboratory Procedures

Methods of mineral, bacterial, and radiological analyses used

by the Department of Water Resources, Southern District, are generally

those described in the American Public Health Association, American Water

Works Association, and Water Pollution Control Federation publication

"Stsmdard Methods for the Examination of Water and Waste Water", 12th

Edition, 1965. In some cases, the methods described in the following

publications also have been used:

U. S. Geological Survey, "Methods for Collection and
Analyses of Water Samples", Water Supply Paper 1^54,
i960

U. S. Public Health Service, Taft Sanitary Engineering
Center, "Taft Method Analytical Procedure, Alkyl
Benzene Sulfonate Determination", 196^+

Reporting Methods

Indi-vldual chemical constituents of ground water euialyses in

Table E-1 are reported as parts per million (ppm) . Machine methods of

data processing are being developed, and all information in Table E-1 has

been tabulated on data processing machines. Thus, the Dei)artment is able

to supply precisely the data that is requested by users.

-5-



Trace elements analyses are reported in Table E-2 as parts

per billion (ppb). These analyses were performed by the U. S. Geological

Survey Laboratory in Sacramento, California. Limitations in the precision

of measurements by spectrographic analysis frequently require the reporting

of results as less than or more than the amounts presented, as indicated

in the footnotes accompanying the table.

Radiological analyses for ground water are reported in picocuries

per liter (pc/l) in Table E-3. The analyses were performed by the State

Department of Public Health, Sanitation and Reuiiation Laboratory, Berkeley,

California. These ground water samples were given analyses for alpha and

beta activity.

Analyses for synthetic detergents and phosphate (POU) in groxind

water axe shown in Table E-U, and are reported as parts per million.

In mid-1965, the soap and detergent industry replaced the main

constituent of synthetic detergents, allcyl benzene sulfonate (ABS), with

linear alkylate sulfonate (LAS). Because the standard methylene blue test

for surface-active agents does not distinguish between the two types, the

results are reported here as methylene blue active substances (MBAS) as

ABS. The method of analysis used was the U. S. Public Health Service, Taft

Engineering Center "Taft Method Analytical Procedure, Alkyl Benzene

Sulfonate Determination", I96U.

Accuracy

The water samples presented to the chemist contain unknown

dissolved substances. Some of these substances may interfere with the

analyses of other constituents dissolved in the water. Standard methods



of analysis minimize errors due to interference. Laboratory procediires

identify and measure individual constituents in orderly sequence in such

a way that any significant interference can be allowed for or eliminated.

Various tests are available to the chemist to assure precision

of the results. Foremost among these is the comparison termed "Balance"

of the sums of equivalents per million of cations and anions, which aj-e

exactly equal in ionic solutions. The analysis is complete only after

this test meets the following requirements:

(1) Analyses of water having sums of anions less than

5.00 milliequivalents per liter shall not have a

difference between total anions and total cations

over k percent of the mean value.

(2) Analyses of water having sun^ of anions from

5.00 milliequivalents per liter to 10.00 milli-

equivalents per liter shall not have a difference

between total anions and total cations of over

3 percent of the mean value.

(3) Analyses of water having sums of anions over

10.00 milliequivalents per liter shall not have

a difference between total anions and total

cations of over 2 percent of the mean value.

If the analysis does not meet this test, the constituents are

rerun to verify the individual results, or until the reason for the

discrepancy is ascertained.

Control of laboratory quality of analytical results is main-

tained by splitting selected authentic water samples, distributing these
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to the laboratories, and comparing the analytic reports. From time to

time, synthetic water reference samples supplied by U. S. Public Health

Service or California Department of Public Health, containing known

proportions of selected constituents, are used as tests of precision of

«my analytical method. These latter serve as a test of laboratory accu-

racy as well.

Trace elements analyses are reported to be quantitatively

accurate to within 10 percent of the true value.

Radioactivity counts are measures of statistically random inde-

pendent events. They are subject to environmental, instrumental, and

procedural variations that must be estimated and accounted for to eliminate

their influences on the reported results. The results are reported as

the count plus or minus the counting error.

Significant Numbers

Analytical numerical results follow the recommendations for

reporting of "Standard Methods". In general, the niunber of digits retained

in chemical analyses reflects the precision of a determination of one-half

unit in the last digit. Accuracy (reproducibility) is estimated at plus

or minus 5 percent at critical limits for most constituents.

Limitations

To obtain a representative sainpling of the ground water and of

conditions in Southern California, an attempt is made to maintain sampling

wells that are strategically located throughout a basin. However, because

the program relies heavily upon data collected by cooperating agencies, the

Department cannot always make the decisions as to which wells are selected

and how often they are sampled.

-8-



The sampling that is conducted by the Department under the Ground

Water Quality Sajnpling Program must of necessity be limited to wells in

those areas that are considered of the greatest economic imjjortance. Thus,

the analyses reported cannot be considered equally representative of all

parts of Southern California.

All samples are given a complete mineral analysis and, where

indications warrant, special analyses are made, such as those for synthetic

detergents and phosphates.

Coding

To facilitate the processing of basic hydrological data published

in this appendix, number and letter codes are used to designate hydrologic

areas and wells.

The areal designation coding system used is in the form A-ll.Al.

The letter to the left of the dash refers to the drainage province. (The

boundaries of these provinces correspond to boundaries of the regional

water quality control boards \rith the exception of the Los Angeles-Orange

and Los Angeles-San Bernardino county boundaries.) Next are two digits to

the left of the decimal; these refer to the hydrologic unit. To the right

of the decimal is one letter which identifies the hydrologic subunit, and

last, a number representing the hydrologic subarea. Plates 1 through 6

shov; the locations and areal code numbers of the hydrologic subdivisions

in each drainage province.

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

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

is the system used in all ground water investigations and in numbering all

wells for which the data are published or filed by the Department of Water

-9-



Resources. In this report, the number of a well, assigned in accordance

with this system, is referred to as the State Well Number.

Under the system each section is divided into sixteen UO-acre

tracts lettered as shown on Figure 3. (Note than I and are omitted in

the grid.

)

D



Ground vrater samples obtained from springs are identified by

numbers similar to well numbers, except that an ''S" is included after the

UO-acre tract designation to signify a spring. An example of 6. number

used to identify a sample from a spring is l6s/7E-i+MSl M.
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TABLE E-3

RADIOASSAYS OF GROUND WATER

CENTRAL COASTAL DRAINAGE PROVINCE (T)

State

Well Number

Date

Sampled

Picocuries per litero

Gross Alpha

Gross Beta

Solid Alpha

Solid Beta

Dissolved Alpha

Dissolved Beta

T-O9.IO Pozo Hydrologic Subunlt

3OS/15E-IOG2 M 10- U-6U 0.72 ± 2.09
o.ia + 10. bo

T-10,B2 Chorro Hydrologic Subarea

29S/llE-3a^ M 10- 7-6U 3.6^ ± 2.^0
-10.31

T-10.B4 San Luis Obispo Creek Hydrologic Subarea

31S/l2E-3a)2 M 10-lU-61^ 0.00
-5.10

T-10.B6 Pismo Hydrologic Subarea

32S/12E-13J1 M 10-13-61^ 211.00 ± 68.60
23.52 + 14. 3a

T-lO.Cl Arroyo Grande Hydrologic Subarea

32S/13E-32H1 M io-il^-6U -1.22
-Io73^

T-11.00 Carrizo Plain Hydrologic Unit

3OS/18E- 2N1 M 10- 7-6U 3.60 ± 3.^2
rFTolI

a Deviations reported ot the 95% confidence level

-^U8-



TABLE E-3

RADIOASSAYS OF GROUND WATER

LOS ANGELES DRAINAGE PROVINCE (U)

State

Well Number



TABLE E-3

RADIOASSAYS OF GROUND WATER

LOS ANGELES DRAINAGE PROVINCE (U)

(Cont'd)

State

Well Number



TABLE E-3

RADIOASSAYS OF GROUND WATER

SAN DIEGO DRAINAGE PROVINCE (Z^

State

Well Number



TABLE E-3

RADIOASSAYS OF GROUND WATER

SAN DIEGO DRAINAGE PROVINCE (Z)

(Cont'd)

State

Well Number



TABLE E-3

RADIOASSAYS OF GROUND WATER



TABLE E-3

RADIOASSAYS OF GROUND WATER

SAN DIEGO DRAINAGE PROVINCE (z)

(Cont'd)

State

Well Number
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HVOMOIOOK

SAN DICOO CH>*lN

2-01.**
2-01, BO
2-01. CO
Z-Ol.DU
z-oi.eo
Z-OU£l
2-01. E?
2-01. El

2-0 2. BO
2-0?.8l
2-0?. B?
2-07.91

2-02. CO
2-0?, Cl
2-02. C?
2-02. Cl
2-n?,C*
2-02. C^
2-0>,CA

Z-02.0D
2-OZ.Ol
Z-02.0?
2-02. Dl
2-02.0«

2-02. EO
2-02. £1
2-02. £2

2-02. PO
2-0?.
2-02.1

2-01. *4
2-01.*^
2-01.46

2-03.60
2-03-Bl
2-03.6?
2-03.81

2-03-CO
Z-03-C1
2-03.C?

2-o*-e?
2-0*. CO
Z-0*.C1

2-0^*00
2-O^.AO

2-05.*

2-05. CO
2-fl5.Cl
2-05. C?

2-0^. Cn
2-1^. C<S

2-OS.O'i
2-05.01
2-05. D?
2-OS.Dl
2-05.0*
2-05.05
2-05. U6
2-05.DT

2-05. EO
Z-05.EI
2-15. £?
2-15. fl

SAN JUAN HTlWO UNIT
LACUNA MTUftO SueUNlT

SAN JOAOuIN HrOKQ SuBARCA
LACUNA MvORO SUBAREA

SAN ClEmLN

2-02, GO
2-02. CI
2-02.G?
2-02. Gl
2-02.G*

2-02. MO
2-02. HI
2-02. H?
2-02-M1
Z-02.M*

2-02.10
2-02.11
2-02.12

VDRO SueAREA

VSIDOAA HYDRO SUSU"*!?
VSIfWR* HVDRO SU^ARF*
THAPPO HVDRO SUBARE*
UPPER TSIOORA MvORO SuBAHEi

DE LU2 HrURo SUBuNlT
OE LU2 HYDRO SUBAREA
GAVILAN MvDHO SUBAREA
VALLtClTOS MvORO SuBAREA

MuRRIETA HvDRn SuBuNlT
WILOOHAR HVORO SUBAREA
MuRRIETA MVORO SuBAREA
FRENCH MYDRO SUBAREA
LOwER IJOMEsrCONI HYDRO SuBA
OOMEnIuONl HVORO SUBARE
DIAMOND HvnRO SuRARf*

Auit) HYDRO SUBUNIT
AuLD HYDRO fiUBAREA
CERTRuOIS HYDRO SuBAREA
LOtfER TUCALOTA HyDHQ SuBARE

j

TuCALOTA MvOHO SuBAREA
PECHAN&A HYDRO iUtJUNiT
PAuBA HVURO SUBAREA
PECHAhCA MVORO SUBAREA l|

WlLSON hyORO SuBunIT .
LANCASTER vALLEy HvORO SuBaQ
LEwlS HYDRO SUBAREA J
«4lLS0N HYDRO SUBAREA j

AN2A HYDRO SUBUNIT -
LOWER COAMulLA HYDRO SuBAMt
UPPER CQAHUlLA HYDRO SuBARE

J

AN2A MyOHO SuBAREA
j

Burnt hyuro suBahea i

AOUANCA HYDRO SUBUNlT A

VAlL HYDRO SUBAREA 1

OEvIlS hOuE HYDRO SuBAREA
J

REOEC HYDRO SUBARFA |
AGuANGA HYDRO SuBAREA I

OAKGROvE HYDRO SUButlT fl

LOwER CULP HYDRO SUBAREA R
OAKGROvE HYDRO Su3*PEA g
DODGE HYDRO SUBAREA
CHlHuAHuA HYURO SuBAREA

AN LUlS REY hydro UNIT
60NSALL HYDRO SUBuNIT

MISSION HYDRO SuBAREA
flONSALL MVORO SUB»REA
«)0SA HYDRO SUBARFA

CEn
WOODS HYURO SUBARE*
HINCON HYDRO SUB/SE*

MONSERATt H*OHO SUBuNIT
PALA H»URQ SUBAftEA
PAUMA HYDRO SUBAREA
SAN LUIS REV HYDRO SUBARt-

wARnER hydro SUBUNiT
WARNER HYDRO SUBARE*
COMBS HYDRO SUBAREA

CARLSBAD HYDRO UNI I

LOMA ALTA HYDRO SuBUNiT
ViSTA HYORO SuBuNiT
CARLSBAD hyCRO SuBAfltA
ViSTA HYDRO SUBAREA

AG4JA HEOIONDA HYDRO StiBUNIT
ACUA MtUlONOA HYDRO SUB*RtA
euEN* HVDPO SUBAREA

ENflNAS HYURO SuBuNIT
£AN MARCOS HYURO SU«UNlT
BATlOuMOS HYDRO SuPAREA
SAN MARCOS HYDRO SUB*REA
TWIN OA«.S HYDRO Sl'HAREA

FSCrWOIDO HYiRO SUBuNIT
SAN FLIJO MYDRO SU"ARFA
FSCONDIDO HVORO SuBARfA
LAltE wOMLPORD myDRO suBARE

SAN OlECuITO HV'JRO uNl I

SAN OlECulTO HYDRO SUHUNlT
5*N OltOUITO HYU;<0 SUOARLA
LA JOLLA HYDRO SU'^ABE*

HODGES HYDRO SuBuNiT
hodges hvoro subare*
green hydro subarea
fElKITa hydro suBarca
UFAR MYORP «UBAREA

SAN PASQUAL HYURO Sub^NlT
HIGHLAND hy:;BO su^area
SAN PASUUAL HYDKQ SuBAHEA
REED HvLRO SUBAREA
HIDDEN HvORfi SuBAREA
GufJiTO HYOflO SUHAR'A
vInFvARO hydro SUOAREA

SANTA MARIA yALLEV HYDRO SuBi>

RAMONA HYDRO SUt^ARE^

LOuER
WASH
UPPEi

FIELD I

l-DRO SL0
Sufi

UALLENA HYOHO iudAHE*
EAST SANIA TcBESA HVORQ Sut)

*EST SANTA tERESA MyUMO SUB
SANTA VS*BEL hyORO SUBuNIT
BOOEN HvORO SuBAREA
PAMO HVDftO SUBAREA
SUTHERLAND myORO SUSARfA
SANTA YSABFL HYDRO SlfBARE*

LEGEND

^iM ^^^ wamm okainage paovince sounoart

HVOAOLOCiC UNIT BOUNDARY

HVOROLOOC SuBUHiT eOUNOART

myDROlOCiC SuBAREA BOUNOac

261 AREAL COOE NUWSCR

ER BEARING SEOIUCNTS

STATE or CAUrORNIA
THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SOUTHERN DISTRICT

HYDROLOGIC DATA. 1965

NAMES AND AREAL CODE NUMBERS
OF HYDROLOGIC AREAS

SAN DIEGO DRAINAGE PROVINCE (Z)
SCALE or MIlCS
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