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Enclosed are 20 copies of our cooperatively prepared report, "Evaluation 
of Water-Quality Monitoring in t a Orange County Wate r District, California," 
by J. A. Moreland and J. A. Singer, 1969. This r eport has been approved 
by the Director of the Survey for release to tha public. 

The report evaluates the efficiency and completeness of the water-quality 
monitoring net\vork and suggests deletions from, additions to, and 
standards for t he network. Of the 272 wells that are currently s~>led, 

· 22 are suggested for deletion, And 42 wells are suggested for addition to 
the nct\vork . The type and completeness of the c hemical analysi of the 
water should be determined by t he information that is wanted; comp l ete 
chemical analyses are not always necessary . Sampling frequencie should 
be altered i n some areas to more adequately monitor t c vTater-qual1ty 
chanees . A central agency should probably be established to receiva , 
store, and disburse the -<!ata; access to a computer would greatly assist 
t he agency assuming this responsibility. In addition to the network 
evaluation and suggestions for changes in t he network, this report also 
outlines the areas of poor-quality and potentially poor quality water, 
and an isochlor map indicates the 1967 conditions of sea-water intrusion 
in t he shallow aquifers. 

The Geological Survey is pleased to work with the W ter District in t his 
and other hydrologic studies of mutual interest. 
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EVALUATION OF WATER- QUALITY MONITORI G I THE ORANGE COU TY WATER DISTRICT 

CA LI FORNIA 

By Joe A. Moreland and John A. Sing r 

ABSTRACT 

vater sampl s for ch mical a nalysi a r e col l t d p r io di ca ll y from 
2 72 \.Jells in th Orange Count hat r District by 16 ao nc i s . }.1any o th r 
wells are sampled a t infr q u nt i nt rv ls by th es nd oth r a nci 
This report evaluates th effic "e ncy and compl t n s of th ntir n twork 
and suggests add i tion s t o , d l e t ions from, and s t a nd ards fo r t h ne two rk . 

Of the regularly sampled ~e ll , 22 ar 
water-quality monitorin g n two rk b caus of 
a re unu ed . For satisfactor s urv illanc 
suggested for additi on to th n twork . M 
Gaps . Also, shallow w ll s , whic h p ne trat 
g r ound - water body , should be install d a nd 

s ugg s t d fo r d 
da t a durli t io n 

of \.Ja t r qual·t _ , 
t of t h r in 
onl th upp r f 

monitor d . 

1 t i n f r m the 
o r b cau th 
42 \,, 11 r 
Sun e t a nd Bol 
h ' f t of t h 

Complete chemical analysis of a \.Jater s mpl is n t r:t1\ a : s n s, r , . 
S lectiv . analyses suggest d for b r aining p c"fi c t y r s o f d~t a in l ud : 

a 

(1) Chloride determination and 1 c tri a1 co ndu tivit y s ur m nt s on 1 s 
from aquif r s susceptible to intrusion of s a ~at r; (2) s ul a t , 
and n i tr a t d t e rminations on sampl s from aquif rs und rl y in g h 
ar a ; and (3) sodium , sulfate , chlorid , and bor n d t r m n t i n s a nd 

1 tr i 1 conductivity m asur m nt on sa 1pl _ from CJqui r s us d c s a S ( llr 

of irrigation water. 

1 



2 WATER-QUALITY MONITORING, ORANGE COUNTY WATER DISTRICT, CALIF. 

Sampling frequencies should be altered in some areas to adequately 
monitor quality changes. In th coas tal gaps , samples should be collec ted 
quarterly to detect any landward movement of sea wat e r. Nitrate 
determinations should be mad e monthly on water in th forebay region to 
monitor the extent of water containing nitrate cone ntrations in excess of 
U.S. Public Health Service standards . 

A central agency should be established to r c ive, store , and disp rse 
data collected throu ghout th e distri c t. To adequately handle the large mass 
of data collected, the central agency should hav access to an el ctronic 
computer. All data should be stored on computer cards for ea se in handling, 
retrieval, and analysis. 

I TRODUCTIO 

The ground-water ba in underlyin g th Orang County Water District 
(fi g . 1) has b en u ed ex t ns iv ly f r many ye r s . Continued use of th 
basin, botn a s a so urc of s upply and a a m ns of t o r ag and transmission 
of impo rt ed wat rs , d p nd s on its prop r manag m nt a nd prot ction . 

Th g r ound-wa t e r basin is large, and aquifers ar generally continuous 
througho ut. However , mos t pumping is from a f w w 11 f i lds rath r than being 
ve nl y disp rs d throu ghout th basin. Proper prot ction of the well fields 

r quir s intensive s urv illanc of wat r quality. If cont min tion is not 
de t c t ed and corr cted befor th con A~i n ant has reached a w 11 field, much 
tim a nd money could b spent tr ·ing to alleviat th situation. To detect 
pr sen ce of a contaminant , lon g- t rm r cords of wat r-quality data from 
properly selected obse rvation well s ar essential. Ch a nges in wat r quality 
mus t b de t ec t ed and evaluated imme di a tel y so that a tion can b taken to 
r tard or halt movem nt of th e co ntaminant toward \~ e ll fields that are 
heavily pumped . 

The majo r water- quali t y probl ms that currently exist in Orange County 
~ r e sea- water intrusion in th e coastal gaps ( fig . 2) , hi gh nitrate 
cone ntrations n ar Garden Grove, and hi gh sulfate concentrations near Irvine . 
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4 WATER-QUALITY MONITORING, ORANGE COUNTY WATER DISTRICT , CALIF. 

Purpose and Scope 

Many Federal , State, county , city , and private agencies are monitoring 
quality of gro und water within the boundaries of the Orange County Wat er 
District. The lack of coordination of activ ities amon g these various agencies 
has resulted in duplication of ffort in some areas and incomplete cov e rage in 
others. 

The purpose of this investiga tion is to evaluate ground-water-quality 
monitoring as it is currently done within the Orange County Water District and 
to suggest ad i t i ons to and d e letions from th monitoring coverage. The 
agencies involved were asked to supply information abo ut their sampling 
prog rams in c luding sampling freq uency , well locations, well depths, perforated 
intervals , drillers ' lo gs , analyzi ng laboratory, sampling t echniques, and 
wa t e r-quality analyses . 

This r eport summarizes the results of th e investigation listing the wells 
currently ampled , we lls that s hould b added to the covera ge , and wells that 
could be deleted. The s ugg s t d addi tions and deletions s hould re s ulc i n a 
more meanin gf ul mo n itoring of water quality in Orange County. 

Thirty-three observation wells constructed in Bolsa and Sunset Gaps by 
the U.S. Geolo gical Survey were samp led in September 1966 a nd January and 
April 1967. The informa ti on obtained from th e samples collected in April 1967 
was used t o det e rmine the extent of sea-water intrusion in that area . 

This report was prepared by the U.S. Geological Survey, Wat e r Resources 
Division, under th e ge neral s up ervision of R. Stanley Lord, district chief in 
charge of water-r esources inves tigations in California, and und e r the 
immediate supervision of L. C. Dutcher, chief of th e Gard en Grove subdistrict . 



INTRODUCTION 

Acknowledgments 

This investi ga tion was aided by the following agencies co nc e rned wi th 
wat er -qualit y surveillance : 

Bastanchury Water Co. 
California Department of Water 

Resources 
California Domestic Water Co. 
California Water Resources 

Control Board 
City of Anaheim 
City of Buena Park 
City of Fullerton 
City of Garden Grove 
City of Huntington Beach 
City of La Habra 
City of Lon g Bea ch 
City of Orang e 
City of Santa Ana 

City o[ Westminste r 
Costa Mesa County Wa t e r District 
Holly Suga r Corp . 
The Irvi n e Co . 
Lemon Heigh ts Mutual ater Co . 
Or a n e County F l oo d Control District 
Or a n ge County Water Dis tr ict 
Orange County Wate r Pollution 

Depa rtme nt 
Pepsi-Cola Bo ttling Co . of Sa nt a Ana 
Sant a Ana H igh t s Water Co. 
Southern California Wa t e r Co. 
Sparkletts Drinking Water Co r p . 
Tustin Wa t er Works 

Well - umbe ring Sys t ems 

There are nearly as ma n y well-number ing sys t ems in Orange County as th r 
are agencies concerned with water. Because each age n cy ha s its own system, 
a sing le well often has several numb e rs. This causes c on f usion in r ela ting 
data from diff e r ent ag encies . 

5 

The two mo s t widely used numbe ring systems a r e those of the Orange County 
Water District a nd the California Department of Water Resour ces . In thi s 
report each well has b een i d e nt ified with a State well numb e r. 



6 ATER- QU ALITY 0 ITORI 'G , ORANGE COUNTY WATER DISTRICT , CALIF . 

Th Or a ng County Water District \v 11-numb ri ng sys t em is based upon th e 
t ax ss sso r ' s boo k . In the number 76- 05 - 2A , the firs t t wo numbers r efe r t o 
th e book , t h next two numb e r s r fer to the page ·n th a t book , a nd th e fi nal 
numb r s and l tt er r efe r to th pa r e l of land and cor r s po nd ing w ll s on t ha t 
pa 

Tl w 11- numberin g system us e d by th Depa rtment o f Wa t e r Reso ur ces is 
bas d up on a r ctangular coordinat sy t m for t he s ubd i v is i on of publ ic l a nd. 
In the numbe r 5S/llW- 24F3 , t he part preceding t h slash is th e t own s h i p 
(T . 5 S . ) , the p rt be t ween t he slash and th e hyph n is th e r a nge (R. l l W.) , 
th numb r b tw n t h hyp hen and t h lett r is t he s c tion ( sec . 24), a nd 
th l t t e r ( F) is the 40-ac r e s ubdiv ision of th sec t i on as s hown by th 
diagram below . Wi t h in th e 40-ac r tr act , we l ls a r e numb er d se ria lly by th e 
fi nal dig i t. 
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GRO D-\ATER RECH RG 

Orano County ~at r District li wholl 
boundary f the g round-~ater basin und rl n 
w t r district boundary . Th basi n i t ina t 
sou th eas t b th e n arly impermeable ro ks of th 

untain s , and San Joaqui n Hills, r sp 
coastal gaps , the basin is bard r d on 

wport - Ingl wood st ru tural zo n . Th An 
al thou gh political rath r than phy ical , is th 

north , 
Punt H·11 , 

i th t h 
t b th 
- Ora n C unt 
t rn boundar 

GRO D- \ATER RECHARGE 

R llarg t o th g round - \.; a t r b in und rl yin unt 
s v r al urc and vari s in qu lit Th fH ur s 
are import d Colorado Riv r \ a t r , s urf<J. infl \ ' pr tion, 
r turn, nd s ub s ur fac e inflm.; . 

Th 

m 
of \.J 

irri 

Colorado Riv r wat r \a r d Count y bv th 

th 

f rom 
t r 
ti 

M tro po litan hat rD. tr. ct of 1941 . 1941 t 

7 

n 

1949 all ·mp o rt d wa t r \a s in ur t 
u In 1949 Or a ng County ~at r o·s tr i t b gan urcha~in g un n d ~ t r 
for g r ound-w t r r ha r During t h 1966 \at r y r (0 t 19 5-
S ptemb r 30 , 1966) 88 ,7 96 acr - t of of t n d \at r w d t th 
consum r for dir ct use, a nd 85,609 ac r -fe t of unso . t n d \at r wa 
deliv r d for r charge to th e g round-wat r syst m. Unsoft n d Colorado River 
\.J a t r i sod i u m c a 1 c i u m u 1 fa t in char a c t r . H · tor i c a 11 , t h d i so 1 v d -
solids conce nt ration has r nged from 500 to 800 m /1 (milli ram s p r lit r). 
Curr ntly , th e concentration i approximatel y 750 t o 800 m /1 . Import d 
wat r nt rs t h ground-wat e r system primaril y throu g h i nfi ltration in th 
Santa Ana River chann 1 and Crill pit spr adin grounds ( fig . 3) . Small r 
qu ntiti a r spr ead in Rat tl nak Canyon and Santia o Cr k . 
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Surface Inflm.; 

Streamflow in th e Santa Ana River is gaged below Prado Dam and at th 
Fifth Street Bridge in Santa Ana (fig . 3) . Str amflow that pas s th 
Fifth Street Bridge is probably lost to th ocean. The amount of wat r 
entering the ground-wat e r system b twe en the two gagin g points · s omput d 
re gularly . Total annual natural flow in the Santa Ana River a t Prado Dam has 
been declining over th past y ars from 174,400 acr -f t in th e 1941 wat r 
year to 26 , 950 ac re- fee t in the 1961 wat r y ar . In the 1966 wat r y ar th 
flow increased to 74 , 840 acre-fe t--th first substantial incr as from the 
record low . Quali ty of th e s ur fac f lmv in th Santa Ana Riv r is monitor d 
monthly by the California D partm nt of Wat r R sources . The wat r is 
ge n e rally calcium sodium bicarbonat chloride in character and oft n has a 
high coliform count , a bacteria group associat d ~vith domestic sewag . 
Because of changes i n flow , biological activity , vaporation , waste 
discharges , and other paramet rs , th wat r quality is hi ghly variable . 

Pr cipitation 

Gro und- water recharge from precipitation i limited larg ly to th 
forebay or r echa r ge area ( fig . 2) . Precipitation in the pressur or art sian 
area is discharged to the oc ean as runoff or lost by vapotranspiration . In 
computing rechaT ge from precipitation consideration was giv n to th e size of 
storms and th e topo g raphy , veoetation, and soil cov r of th r c iving area . 
In recent years recharge from precipitation has ran ge d from about 22,000 acr -
feet in 1961 to about 53,000 acre- feet in 1964. Th quality of rainwat e r is 
d e pendent on soluble materials present in the atmosphere . Bicarbonate 
commonly is the dominant anion . Although analyses of rainwat r are not 
available for the Orange County area , sulfate and chloride may b significant 
because of smog and the n earness of the ocean . The con centrations of 
dissolved solids in rain is commonly in the range from a few to a few t e ns of 
milli g rams per liter . 

Irrigation Return 

About 80 percent of the irrigation water applied in th e forebay area is 
us ed consumptively . The remaining 20 percent of th e water, an av rage of 
15 , 600 acre- feet per year , enters the g round- water system as irrigation 
r e turn . Additional data such as vertical perrneabilities and storage 
coefficients of the con fining material, vertical pressure g radi e nt s , and wat r 
quality in t he confining ma t erial are needed to estimate the quantity and 
quality of irri gation return in the pressure area . 



REAS OF POOR WATER Q ALITY 

The quality of ir r igation return is dep ndent on veral factors 
includin : leachin g , evaporation , transpiration , ion x han g , fil tration, 
h at tr n f r, p r ec ipitat ion of sa lts , bioch mical ac t ivity , na tur of th 
soil , m thod of irri ga t · on , t p of crops ·rri ated , application of 
f rtili z r , p ti c "de nd ~ d k"llers , and th quantit and quality of th 
irri t i n wa t rap lid ( lv t r andS abloom , 1963) . 

AREAS OF POOR \ATER Q ALITY 

Ground - wa t r qualit y in Or an e Count chan d signific ntl v r th 
p ri od 1954 - 66 ( i g . 4) . Although hi t r·c 11 • g round - w t r qual ·t ~ a 

in mo t a r as of Or a nge Coun t , som d gradati n ha occurr d in n arl J 
part o f t h s t m. Pip r (Pip r, Carr tt , a nd th r s , 195 , p . SO) d fi n d 
\v a t r s o f · n f r i o r q u a l i t y s " t h o s \ h i c h c on t a · n m r e t h a n a b o u t 6 0 0 p m f 
diss lv d l "d ." i n thi s crit ri on, t h pr nt xt nt of \.vat r f 
inf ri o r q u lit y in lud most of th fo r bay ar a , a lm r 
north as t f Irvin , a nd t h ntir e a t al f r ont . v r, t h di d-
olids f Colorado Riv r wat r , u d as r char in th a r a 

durin g as mu h s 800 mg /1. In th i r po rt \ a t r f poo r quali t _ i 

9 

d f i n d a r t h a t · s u n d · r b 1 e f o r i t i n t n d d o r p r o b a b l u ( f i ). 

Fi gur 3 utlin s a r as wh"ch a r pr ntl y und rl ai n b) ~ a t r f p r 
quali t y and a r a which m b om d g r ad d in th f utur . Th s la tt r r a 
in l ud : Th in land 1~1a r ·n o f Sun s t a nd So l a Gaps , th 
p r pos d Sant a Ana Gap i n j c ti on ha rri r, th r adja nt t 
Riv r abov Fi th S tr e t Br iel , th Irvin a r a , nd t h r 
o Tus t i n . 

Th i n ifi a nt \a t r- qualit y pr o 1 in Or a n C un \ h s h n h 
int ru sion a wat r i nt o th a t a l aq uif r s . I n 196 t h Cali rn ia 
0 par t m nt of \ a t r Reso ur s (1966) c 1p l t d a de t ai l d s tu d S nta /\n ,1 

G a p . T h r p r t o f t h a t s t u d y o u t l i n d t h x t n t o f in t r u s i r1 i n t IB a r 
1\n i so hlor m p o f Sun s t nd Bolsa Gaps (f · . 5) .;a on s tru t d r om 

hl o ri d · nalv s of wat r sa pl s o ll t cl r m . S . G l o , i ca l . ur v 
obs rv a t ion \ ll s du r in g 1967 . 

!\i t rat one ntra tion in XC h n d tl' 

upp r aq ui fe r s in th nort h a t rn n Gr ov and in Tus L • 

h 

Althoug h hi g h co n ntra tion s f nit r h<·' n r r ' s ., n t L n L h i . ~l r ~1 n 

w 
\ a no t s tu cli ::. d 

H 
n attribut d t o t h 

rtil·z r (writt n commun., Or ng Coun 

r om puhl i c - s u _) l)ly 
o r xc c!"n ,., t h' lL . i 

Til 
- ase 

ri 
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by sea water 

N 

I 
6 Ill LES 

I SOGUM I NTE~VAL 100 MILLI GRAMS PER LITER 

FIGURE 4 .--o · sso1 ved- so1ids content of ground \vater , 19 54 and 1966 . 



AREAS OF POOR WATER QUALITY 

EXP L ANA T I ON 

• 
U . S. Geolog 1ca l Survey observat i on we ll 

----100--
L 1ne of equa l chlor i de c onc entra t 1on . 

1 n m i I I i g r am s p e r I 1 t e r o f w a t e r 
from we lls pe r fo rat ed 60 to 100 feet 
below sea l ev e l 

--woo--
L 1n e of equa l chlor1de concentration . 

in m1ll1 g rams p e r l1ter of wat e r 
from we i Is perforated 20 to 60 feet 
below sea lev e l 

lso chlor intervals var 1able 

N 

0 

GAP 

Harbour 

~~ I L E S 

Channel 

A ve 

GAP 

FI GU RE 5 .--Chlorid e con e ntr a tion in Sun se t and Ba l sa G p , 19 7 . 

11 



12 WATER-QUALITY MONITORI G, ORANGE COUNTY WATE R DISTRICT, CALIF . 

Water of inferior quality as defined by Piper, Garrett, and others (1953, 
p. 55) is nat ive to parts of the area s urrounding Irvine . High concentrations 
of sulfate, about 400 mg/1, which occur in this area ~re probably d e rive d from 
sodium sulfate water native to the rocks of the Santa Ana Mountains. In the 
upper aquifers , the sulfate concentrations have bee n greatly increased through 
the practice of addition of gyps um to the soil . Irrigation return and sewage 
disposal have contributed to the high dissolved solids in the area. 

In the lower Santa Ana Canyon area , high concentrations of dissolved 
solids are a re s ult of downward percolation of Santa Ana River water, imported 
Colorado River water, and irri ga tion r e turn . 

Aquifer units that are deeply buried in the inland areas of the water 
district have been brought close to ground surface by movement along the 
Newport-Inglewood structural zone . Water from these lowe r units is commonly 
amber colored du e to organic material. Although much of the wat e r has low 
concentrations o f dissolved solids, the amber color detracts considerably from 
its utility. The wat e r is undesirable for domestic use without treatment to 
remove the color . Mixing , filtering, and bleaching are methods that can be 
used , but further study is need e d to determine the most economical and 
practical means of decoloring the water . 

CURRENT WATER-QUALITY MONITORING 

During 1967 samples of water were collected p e riodically for chemical 
analysis by 16 a gencies in the Orange County Water District . The 272 wells 
sampled by these agencies are shown in figure 3 and listed in table 1. The 
frequency of sampling , as shown in table 1, ranges from monthly to e v ery 
24 months depending on the agency collecting the sample . 

In add ition to regularly sampled wells , which are listed in this report , 
many other wells have been sampled at the time of installation or at intervals 
ranging from 2 to 5 years . Althou gh the infrequently sampled wells cannot b e 
employed i n a monitoring network, th ey supply much valuable data . Sampling of 
thi s type is performed by a gencies s u ch as the California Stat e Health 
Department , city of Yorba Linda , Irvine Ranch, Southern California Water Co ., 
and many private industrial firms . 

I nves t iga t ion s of water-quality problems , such as intrusio n of sea water, 
furn ish s p e c ialized data . Although those investiga tions generally span only 
a short in t erval a n d cover a small area , t he data collected are i nval uable in 
defining the water- quality problems in tha t specific area . 



CURRE T WATER-QUALITY MO !TORI G 

TABLE 1 . --We ll urrentl am le 

OC"WD & owne r number: The firs numbe r given is the Orange Cou t y Water Di str ic number . Ot her numbers are given by owne r • . 
Symbols: Anah - Anahe im; CM - Costa Mesa; 1 - Fuller n; Full Hts - Fuller n He i ghts; GC - G&rden Gr ove; Hun Bea ch - !1\ln tington Beach; 
OC'.ro - Orange County Wa ter District; SA - San a Ana; SB - Seal Beach; SAH\o/C - Santa Ana Heights \later Co .; West - We o tm!n.e t e r. 

Sampling a gency: Anah - ci ty of Anahe i m; Bas tanchury - Bas anchury \later Co .; Cal .,.'RC - Californ i a Wate r Res ources Contro l Board; 
CM - Costa Me s a Coun y •,.rater Di s t r ict; D'.IR- Californ i a Department o f Water Re sourc es; Full - ci ty or Fuller ton; GO - city o f G&rden Gr ove; 
Holly Suga r - Holly Sugar Corp. ; Runt Beach - c i y of Hunti ngto n Beach; OCilP - Orange Coun y \Ia er Pollution Depa r tme n ; Ora nge - ci ty o f 
Orange; Peps i - Co la - Pepsi - Cola Bo tling Co. o f Santa Ana; SA - city o f Santa Ana; Sparkletts '.oia t er - Sparklette Dr i nking \later Co .; 
Tust in \Ill - Tust i n Wate r •,.ror ks; \l r st - city o f Wes tmi nster. 

~: The use o f the well i s indi c a t ed by the f ollowi ng symbols: A- agriculture; D - domes ic; I - industr i a l; M- muni ci pal; - unused . 

Overall 
Sampl e To l pth per fo r ated 

Sta ·•ell number OC'WD & owner number Sampling a ency fre quency ( f eet ) i nte r val 
Us e 

( n h s ) ( feet ) 

s;ew-31E2 8 5- 0 1-llA OC'·'P 93 13- 83 A, D 

S/ 'l'..i-1982 75- 25- 2B OC'..IP 276 

2 1Dl 65- l lo - 4A OC'..IP 161 154-1 

21D2 65- 1 - 9A OOP 180 

2 l.Ml. 76- 05- 2B OC.fP 271• 7 1•- 27!. I,D 

2 U 76- 05- 2A 0C"''P 291~ 

28L2 77 - 02- 7 A OCilP 21 ll2- 200 

32113 77 - 1 - ? A OONP I,D 

K6 71& - 27- oA Anah 30 An h 479 M 

32K7 7 - 27 - 7C Anah 31 Anah ··72 M 

32P3 7 - 27 - l OA Anah 27 Anah 295 21&0- 282 

32P 7 •- 27 - l OB Anah 28 Anah 379 M 

3 !U 77-18 2- llA OC..IP 8 5- 90 

33Kl 77 - 1 - 16A OC'..IP 395 90- 1,0 

3hGl 77 - 20- 3A ~'P 6 h52 

3 Hl 77 - 0-llA OONP l y) 75- 110 

3 Ml 77 - l 9- 22A OCWP 250 9J- 213 I,D 

35Ql 77 - 23- 13A OC'..IP 96 - 6o 

3S/DII- 28Gl 28- 2 - 17 A Full Hts Full 3 ,100 180- 700 ~~ 

29D1 28 - 0 - 26A Coyote 1 Bastanchury •77 162- 368 

30 81 28- 0 3- lA Coyote 2 Full 700 275- 676 M 

32Pl 30- 29- 5A Basque well Full 240 147- 232 M 

35Kl 33- 270- l loA !' i r e Sta t !on Full 54 351-419 M 

35 1 73- ll- 6 A Ki mber ly 1 r ull 610 339- 572 M 

35Rl 73- l2- 13A Kimberly 2 Full 652 320- 626 M 

S/ 9W- 1Cl 8 5- 0 3- 12B OCilP 100 5- l 

lE2 8 5- 0 3- 12A OCIIP 100 

4M2 77-15- BA OCWP 308 190- 280 

6G? 7 4- 22- 6A OCWP 515 211 - 510 

7Pl 84 -0 l -lC Orange SAVI 8 Orange 506 M 

7 Q5 8h- 04-l!! OCWP 1, 061 

18 81 8 - 09- 2B Bat.avi a 2 Orange 502 14 

18 8 1 - 00- 2A Oranf'e 1 Orange 500 ~~ 

27Cl 93- 07 - 5A Orange 10 Or0cnge 78 26o- 761 N 

771'1 - 2 - 14A 0...'"\IP l, oo6 16- 792 

31Bl 1•1- ll- A Orange 6 OCIIP & Orange 667 276-651 M 

32Bl h2- ll- 5A Ora n e 4 Ora e 726 320 - 7H 

3282 2-ll - 5B Orange Orang e 751 1 56- 723 M 

32Kl 9h- Ol - 2A OCIIP 975 199- 766 

33Jl 91•- 7 - hA LaVeta Tustin \oi\1 535 240- 400 l•1 

hS/ 10W- l F'l 7 lo - 0 1- h l3 Anah 26 Anah ll 266-383 M 

3P1 5- 0l- 5A Anah 6 Anah 6 638 31 610 M 

3P? 5- 0 l - 5B Anah 7 AJ ah 642 32 - f.! 

1 3 



14 WATER- QUALITY MO ITORI G, ORANGE COU TY WATER DISTRICT, CALIF. 

S a e vell numbe r 

4S/10W-4Ql 

4R1 

4R2 

R3 

R5 

5El 

6Pl 

8N5 

982 

9B3 

llQ.2 

12Cl 

l5B5 

15Cl 

17111 

l 7J 2 

l 7L2 

18 K.l 

18Pl 

191U 

19L2 

19R3 

20Nl 

202 

21 2 

2382 

25Fl 

26 

26Pl 

27N2 

28Rl 

29Kl 

30 

30Bl 

30F3 

30Ml 

3:lNl 

... o 

ORl 

34-31-18A Anah 11 

34- 32-12A Anah 20 

34...()1-128 l'ull 3 

34-01-12 0 l'ull 1 

34...Ql-12C Full h 

3 0 1-121' l"ull 6 

34 l-12! Full 5 

3 ...Ql-12A Full 2 

34-0l-120 l"ull 7 

72...Q2-5A Chr istlieb well 

7l...Q6-23A 

71-08- A Anah 12 

71-11-lB Golf Course 

72- 05- 8A Anah 9 

72-o8- A Anah 16 

34...Q9-1C Anah 23 

82...Q1-11A Anah 29 

83- 03- 6A Anah 17 

37-121- A Anah 22 

82- 04 - 7A Anah 15 

82-07 - 6A Anah 25 

36-1 5- 2A Poll ee Bldg 

81 5- 4A Anah 35 

81-08- 8A Anah 10 

8o- 12- 3B Anah 10 5 

8o- 141- 4B Anah 122 

8o- 22- l 0A Anah 111 

8o- 31-8A Anah 136 

8o- 33-lA Annh 112 

81-26- 1A Annh 113 

81 - 26- lB AJ'lllh 111 

81- 28- 3A Anah 117 

82- 15- l A Anah 19 

83- 2l- 4A 

92- o8-1 5A Oran e 8 

92- o8-15B Oran e 9 

8 3- 28 - 2A Anah 33 

91-21-6A Oran e 3 

91-21- 7A Orange 7 

91-0 - 5A GG 56 

90- 22- 6A GG 51 

8 15-lB GG 19 

89- 02- UA 

88- 27- 2A GG 79 

88- 27-lB GG 76 

88- 25- 3A GG 19L 

88- 23· 2A GG 26 

88- 23- •A GG 25 

88- 4- 7A GG 27 

88- 30- 8A GG 32 

SIU!Iplt ng agency 

Anah 

Full 

P'ul1 

P'ull 

P'ull 

l"ull 

P'ull 

Full 

P'ull 

Anah 

Anah 

Anah 

Anah 

Anah 

Anllh 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

Anah 

OCWP 

OCWP & Orange 

Orange 

Anah 

Orange 

Orange 

GG 

GG 

GG 

GG 

GG 

GG 

GG 

GG 

GG 

GG 

Sam l e 
freque ncy 
( n h s ) 

6 

6 

6 

6 

6 

6 

6 

12 

12 

12 

12 

12 

12 

l2 

12 

l2 

12 

Ill dep h 
(fee ) 

I ()() 

4o8 

h22 

41 

324 

670 

510 

20 

50 

67 

()() 

67 

638 

423 

411 

425 

57 

616 

~90 

250 

620 

558 

265 

172 

222 

351 

525 

870 

910 

478 

216 

729 

203 

942 

276 

251 

400 

165 

175 

168 

18o 

764 

Ove r ll 
perfor ated 

in erval 
(fee ) 

3 0 - o8 

314- 0 5 

310- 1 

350-

318-

300- 10 

650- 670 

50-

38• - 1 

309- •25 

354 - o8 

2 - 3 

- •21 

00- 536 

269 - 0 3 

m - 392 

538- 593 

h62- 551 

155- 175 

570 - 850 

546- 888 

240- 447 

207 - 216 

175- 692 

1 2-166 

Use 

M 

M 

M 

M 

M 

M 

A,D 

M 

M 

M 

M 

M 

M 

t-1 

~I 

M 

M 

M 

M 

M 

M 

M 

M 

M 

~I 

M 

M 

M 

M 

M 

M 

D, A 

M 

M 

M 

M 

M 

M 



Sta t e well number 

4S/ l OW-3ll'l 

3llO. 

3lXl 

32A3 

32Ql 

33Cl 

33Fl 

34A2 

34Bl 

3410. 

3 R2 

4S/ UW-8P2 

9Al 

12)(1 

12Rl 

13A3 

13A4 

1 3D3 

13Pl 

141ll 

1Q4 

1 5Ml 

16El 

2 Al 

2 P1 

?510. 

3Ll 

5Sj8W- 31Kl 

32Ll 

5S/9W- 1lCl 

4.n 

5Rl 

l OLl 

15Jl 

16B2 

1685 

21 Bl 

?2 L 

?5E1 

30 1 

32Al 

3681 

CURRENT WATE R- QUALITY MO ITORI G 

OCWD & owner number 

88-182-3A GO 6 

88-3l-30A GO 69 

88-371-3A GO ll 

89-24 3-12A GG 42 

89-092-lTB GG 3 

90-272-BA GG T7 

90-o8-2A GO 9 

91-l2-9A GO 88 

91-ll-lA GO 60 

91-10-2A GG 59 

91-09-10B, GG 6 

68-07-BA 

68-22- 5C 

70-14-JA 

70-16-6A 

8o..02-19A 

8o- 0 2-18A 

8o- o8- 8 A Anah 1o6 

8o-16-13A Anah 107 

79-06-6A Anah l o8 

79-16-lA Anah 128 

79-ll-lA 

78-1 3-3A 

80- 19-llD Anah 129 

3o- 38- 2A GO 111 

AA -03- A, GG 17 

87-02- 9C ,D GG 16N ,S 

87 - 1 h- 8 8 GG 15 

88-06- 5A GG 91 

88- 0 5- 2A GG 8 5 

87 - 301-2A 

104-ll - 1 5A Irvi ne 37 

104-ll-158 Irv i ne 64 

102- 0 3- 8A Yorba weU 

102- 03- 2A Prospec t well 

102- 20- 26A Tusti n well 

62- 21- 1lA Li v ings n well 

102- 25- 1lA ewpor t well 

104- 04 - 8B Irvi ne 99 

1 h- Oo - 1l.A Irv i ne 72 

62- o82- 9D Old "ell 

62 2- 9F' New weU 

101• 6 - 10 A Irv i ne 77 

10 - 3l - 6A P nl<y well 

10L - 01• - 55A Irvl ne 67 

104 - 10 - 5A Irvi ne 53 

16- 15- 8 B Mal n well 

120- 04 - 18A Irvi ne 92 

120- U- 2A lrv ! ne 82 

120- 0h- 14B Irv i ne 14 

120- 0 - 14A Irvi ne 78 

1011 - ll- lA Irvl ne 41 

Sampling agency 

GG 

GG 

GO 

GO 

GG 

GG 

GG 

GG 

GG 

GG 

GG 

DWR 

DWR 

Anah 

Anah 

Anah 

Anah 

Anah 

GG & OWR 

00 

00 

GG 

GG 

GO 

OCWP 

Tus ti n WW 

Tus t i n WW 

Tusti n WW 

Tustin WW 

Twltin WW 

OCWP 

Tust in WW 

Tus ti n WW 

Twlti n WW 

Holly Sugar 

OCWP 

OCWP 

Sample 
:fr equency 
(mont hs) 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

6 

12 

12 

12 

12 

12 

6 

24 

24 

24 

24 

24 

Tota.l dept.b 
{:feet) 

350 

3, 100 

204 

236 

187 

237 

303 

452 

12 9 

u 8 

210 

29 

89 

668 

236 

450 

502 

1 50 

6oo 

568 

1, 560 

830 

863 

730 

827 

617 

37 5 

692 

1,151 

6oo 

607 

1, 296 

1,010 

1,032 

1,1 5 

1,026 

1,103 

1, 3 

Over!Lll 
per'f orated 
in t erva.l 

(:feet) 

137-155 

250- 856 

154- 214 

435-800 

154- 214 

417-432 

146- 153 

8 5- 525 

5 0- 560 

542- 585 

118 - 225 

500- 546 

310 - 540 

385- 850 

270 - 630 

306-176 

300- 617 

1 - 897 

270 - 600 

307 - 607 

397- 995 

323- 614 

2 5- 900 

285- 1, 296 

360 - 1, 010 

110- 1, 001 

30- 1 , 010 

h10- 6 

266- 1 ,510 

15 

Use 

M 

M 

M 

A, D 

M 

M 

D 

M 

M 

M 

M 

M 

M 

M 

M 

A,D 



16 WATER-QUALITY MO ITORING, ORANGE COUNTY WATER DISTRICT, CALIF. 

Sta e '-'el l numbe r 

5S/l W- lEl 

lE2 

282 

2El 

4E1 

Ll 

5R2 

7Cl 

7Gl 

7 Ll 

8 Pl 

9Cl 

9C2 

9H3 

1l.Rl 

l2L3 

13B3 

13!37 

1 Cl 

16B2 

16B 

16Ll 

16M2 

16!n 

16P1 

18Ll 

22E3 

28H2 

29P4 

32F4 

32Jl 

33Dl 

3F2 

34Q;? 

351Cl 

5S/llW- lA2 

lE2 

1m 

l.l12 

lLl 

282 

2.D4 

2Jl 

2Ll 

2Nl 

2Q6 

3H4 

4A2 

401 

OCWD & owner numbe r 

1 - 12- lA SA 1 

1-12- l B SA 18 

101-0 5- 3A 

101 ·- 6A GG 

101-0 3- 9A GG 55 

10 1- 09- 3A GG 10 

100- A GG 8 

100-ll-9A GG 47 

15- 12C GG 96 

-10- 6A West 23 

-10-lB West 22 

-1 - 5A GG 14 

17 - lB West 6 

18 -lA GG 12 

99- 19- 6A West 

100-18- 9A GG 

100-19- 24B 

100- 21-5A GG 49 

7 - 2- 4A 

8 - 02-lA SA 16 

8-1 53- lA SA 7 

8-1 53- lB SA 13 

8-14 -17A SA 15 

l o8- 27- 17B SA 21 

1oll- 27-17A SA 20 

1o8-15-2A GG 10 5 

1o8-14- 4A 00 7l 

1o8-14- 5A SA 19 

l o8-15-2B GG 84 

107 - 29-lB West 5 

113-01-55 

ll2-20- 9A 

112-2 -15A 

ll2- 25- 9A 

ll2-25-2A 

113-08-lB CM 6 

113-08-lA 01 5 

11 3- 0 9-4A CM 7 

~-26-17A GG 21 

~-03-lA GG 16L 

~-26-19A GG 7 

87-19-14A GG 20 

~-o3-8A Wes t 1 3A 

96-27-2A West 89 

9t)-o1-6A We s t 1o6 

96-29- lA Wes t 8 3 

9t)-o4-4A West 10 

96-07- 8 A West 01 

96-23-3A West OC2 

95-16-2A West 75 

95- 04- 25 

95- 0 •- •A Wes t 12•· 

Slilllpli ng agency 

GG 

GG 

GG 

GG 

GG 

GG 

We st 

We s t 

GG 

Wes t 

GG 

West 

GG&o ~ 

Sp&rl<J.et t s Wa t er 

GG 

Peps i - Cola 

SA 

SA&~ 

SA 

GG 

GG 

SA 

GG 

West 

Cal WRC 

Cal WRC & ~ 

GG 

GG 

GG 

GG 

We s t 

Wes t 

West 

West 

West 

We s t & ~ 

West 

Wt> s t 

Wes t 

6a.alple 
fr eq uency 
( months ) 

12 

12 

12 

l2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

6 

12 

12 

12 

12 

6 

l2 

12 

12 

12 

12 

12 

12 

12 

l2 

12 

12 

12 

l2 

12 

12 

Tote.l dep h 
(reet) 

1,0 50 

180 

190 

167 

212 

201 

168 

174 

2 6 

428 

520 

~8 

96o 

950 

1,140 

172 

165 

17 5 

216 

1 5 

250 

115 

100 

300 

568 

900 

458 

TI9 

186 

145 

500 

500 

490 

400 

438 

435 

500 

135 

528 

Overall 
pe r f o r a ed 
in erva.l 

( fee t) 

145-246 

144-216 

130-180 

128-1 57 

176- 6£0 

130- 610 

310- 360 

154- 212 

30 5- 950 

426- 907 

2 - 906 

214-1, 042 

127- 560 

390- 940 

110-146 

130- 330 

96- 210 

80- 90 

506-529 

205-458 

397 - 432 

Us e 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

D,A 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 

M 



Stat e well n\ll!lber 

5S/ llii-4Ql 

7Cl 

7 C2 

7Ll 

Bel 

l 0Cl2 

1006 

l OJ 4 

l2lU 

l 21Q. 

l 3A2 

l 3A4 

l 3L5 

l 4A4 

14A9 

1 AlO 

l 4H3 

1 503 

16Rl 

20G1 

20J4 

20K9 

20Q4 

20Ql3 

20R3 

21M3 

21N2 

21Ql 

21Q5 

2 3A3 

23Rl 

24F3 

26E5 

26 ·rr 

26t· 

26P1 

26P3 

27F5 

27114 

281G. 

29B11 

29C1 

29C2 

29fU 

33JU 

34F3 

35F4 

36!32 

)/)C1 

CURRENT WATER-QUALITY MONITORING 

OCWD & owner number 

95- 0 - 5A We s 122 

95- 02- 2A SB 6 

95- 02- 28 SB 7 

95- 02- 20 Navy 2 

95- 02- 2C Navy 1 

95-10 - A Wes t 9 

95- 07- 3A Wes t 8 

95-20-1l:A West 99 

5Tf· 32- 14A West 86 

97· 33-lA We s t 107 

107 - 20-lA We s t l 

107 - 20-lC Wes t 2 

107- 21- 5A West 113 

107-l - 21A 

107- 01-9B West 95 

107- 01- 9A West 63 

106- 27- c Hunt Bea h 1 

106- 2?- llA Hunt Bca h 2 

106- 1 - 3l: A 

106-16- 2A 

106-171- l OA 

106- 19-lA 

l 06-l9- 7A 

l 06- 21 - 1F 

l 06- 2 3- 6A 

106- 22- 8 A 

106- 2 5- JA 

106- 2 5- 30 

107 - 0 3- I:B H m Beach 3 

107- 0l:-lB 

l 07 - 22 - 3C West 3 

111- 0 1- l:A 

11l- Ol-21C ll un t Bea ch GW 3 

111-01-210 llun t Bea ch GW I, 

111-0 1- 2lE llun t Bea ch O.< ~ 

1ll- Ol - 26A 

111- 01- 2411 

11o - o8- 8c 

110 - 10 - 68 

110 - 06- l2A 

110 - 07 - 8 A 

110 - 032- 2011 

106- 12 - l B SB 

106- 12 - 1/\ SB Wl 

110 - 01- 10A 

110 - 01 - 2 A 

11 - Ol - 20C 

111-0?l - 10 /\ 

112- l 0 - 7A 

11 - 07 - l A Dyke 1 

Sampli n a gen y 

West 

We s t 

Wes t 

Wes t 

We st 

West 

Wes t 

Wes t 

We s t 

DWR 

West 

We s t 

Hunt Beac h 

Hunt Bea ch 

DWR 

DWR 

OWR 

DWR 

DWR 

DWR 

DWR 

Hunt Beach 

DWR 

DWR 

West 

Hunt Bea ch & ~<IR 

Hunt Beach & D'o'R 

Hun Beach & OWR 

DWR 

DWR 

DWR 

DWR 

ll un t Bea h & DWR 

Sample 
1'1-equency 
(men hs) 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

12 

6 

12 

6 

6 

6 

6 

Total de t h 
(feet ) 

802 

674 

796 

915 

385 

455 

371 

161: 

176 

106 

114 

306 

820 

100 

288 

1 5 

165 

136 

1 30 

231 

197 

537 

310 

1,021 

252 

365 

6o 

515 

515 

647 

510 

577 

192 

93 

130 

917 

125 

450 

77 

1 36 

206 

O\,e ,·al1 
perfora t ed 

i n e r val 
(f ct ) 

720- 810 

63 - 870 

1 30 - 330 

98- 105 

359-705 

2 53- 288 

119-129 

203- 228 

475- 525 

292- 300 

l 6o- 250 

285- 365 

342- 470 

342- 1186 

336- 597 

47 5- 510 

4 - 548 

92- 99 

124 -129 

292- 8 

333- 16 

6o- 6 l 

338- 466 

30- 360 

46 - 773 

190- 20 5 

170 - 1 

17 

M 

d 

M 

0 

0 

0 

M 

M 

M 

I, A 

O,A 

A,O 

I , 0 
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Over al.l 
Sample Total dep th perfor a ed 

State vell numbl!r OCWD & ovner umber Sampli ng agency fr equency 
(f~t) 1 nte r val Uae 

(mont hs ) ( fe e ) 

5S/l211- l2Cl 95- 01- A IMl 70 5 417-473 

6sf - 5E2 104-ll-5C Irv! nl! 61 OCliP 762 2h0 - 762 

7Ql 120-15-2A lrv'lne 168 OCWP 891 210 - 3 A, O 

6s/911-lL1 120 4- 4A Irv i n!! 35 OCliP 1, 503 263- 1 , 503 

201 120-04-13A Irv i ne 76 OCliP 1, 120 395-795 

3Cl 120-04-19A Irvine 75 OCliP 868 00- 820 

5A.l l20-04- 38A Irvine 103 OCliP 1 ,127 A,O 

6s/ 1011-1E5 113-lh3- 6B SAHII C OCliP & DliR 6 976 720- 968 M 

lLl ll3- 144-12A IMl 46o 16o- A,O 

3D2 ll 3- l2- 5A CM 4 CM 12 550 300- 550 M 

401 U3-10 -3A CM 3 CM l2 200 M 

5B3 ll'•- Ol -16B IMl 21 125- 18o 

6 !12 U 4-0l-lA DliR 100 

llGl 113-21-6B CM 2 CM 12 725 25 - 407 M 

12E3 120..o6-2A CM 1 CM 12 465 335- 65 M 

6Sj lllo.' - lN2 11 - 02- 8 A IMl 700 O,A 

3Jl 23- 18- lA DliR 235 75- 212 

3R2 23- 10-lA DliR 6 279 18o- 279 

1 3F4 11 -08-12A OWR 200 16 -184 

Surface-wa ter samples are collected throughout th o unt y by p r onn 1 of 
the Oran ge County Water Pollution De partm nt a nd th Orang Count Fl oo d 
Control District. Samples are collect d fr om flood- control h nn 1 , drai na 
ditches, streams , and collection basins. Th fr eq u ncy and l o a t ion of s amp l 
collection are variable because of int rmitt nt f l ow . 

The California Department of Wat e r R sour c s ma int a in a samp l i ng s t a t ·on 
on th e Santa Ana River below Prado Dam from whi h sampl s a r e coll c t d a t 
re gular intervals . However, to monit o r wat r- qua lity pa r am t r th a t ha ng 
rapidly and continuously, the U. S. G olo gica l Surv ey has i n s t a ll d a t Pra do 
Dam an automatic water-quality monitor which will r co rd pH, t emp r a tur , 
conduct ivity , turbidit y , dissolved oxy g n, a nd s t a e . 
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IDEAL 10 ITORI G NETWORK 

Sugges t d Al t e rations 

Ma ny of th e we ll s lis t ed i n t a ble 1 a r e s ampl e d by mun ici pa l wa t r 
d pa rtment s or i ndus tr ia l fi r ms . Th w ll s a r e sampl e d fo r a s p if i c r e a son 
and a r e th e r efo r e ass ume d t o be cont i nu i ng s ources o f \va t r- qua lity da t a . For 
t his r easo n, t h w ll s a r e no t co nsi d r d i n th e fo llowing s ugg s t e d 
al t e r a t ions . 

Da t a co ll e ct e d fr om w ll s t ha t t ap mo r e than on e aq uif e r a nd fr om we lls 
whose pe r f ora t e d i nt e r va l s a r un known a r e of t e n mis l ading . Ca r e s hould be 
t aken whe n a na l yzing da t a f r om s uch we ll s t o i ns ur e aga inst rron ou s 
co nc lusio ns . Idea lly , wa t e r- quali t y sampl es s hould be co ll c t d f r om w ll s 
t ha t a r e pe r fo r a t e d i n on ly on aq uife r and ef f ec tively sea l d agai ns t mixin g 
wi th wa t e r f r om o th e r so ur ces. 

De l e t io n s 

Well s th a t a r s ugg s t e d fo r d le t io n f r om th e wa t r- qua l i t y mon i t o r i n 
ne two rk (t a bl e 2) we r e el c t d pr i n c i pa l ly because of da t a du plica t io n. 
Alth ough only a fe w w lls urr ntly a r e bei ng samp l ed by mo r th a n on g n cy , 

qu ife r . muc h dupl ica t ion occ ur s i n samp l i ng a djac nt we ll s t ha t t a p th sam 
So me we ll s we r e de l e t ed b a use th ey a r e unu s d . 
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TABLE 2.--Su e ted de l etion of e ll urren l . le 

State \.Jell Samp ling agencyl k.eason for del t ion 

3S/9W- 2lD2 OCWP ea r by well is sampled . 
32H3 OC\.JP Do. 
33Hl OCWP Not in use. 

4S/9w - lCl OCWP Nearby well is samp l ed. 

4S /10W- 6Pl D\.J R Do. 

4S/llW-l 3A4 DwR Not in use . 
36 l DWR Nearby \.Je ll is sampled. 

5S/9W-34J2 OCWP Do . 

5S /l 0W- l3B3 D\R Sampled by city of Sant a Ana . 
32Jl DHR Sampled by Cal \..JRC . 2 

SS/ll\.J- 2 l DWR Sampl ed by ci t y of \.Jes tmin s t r . 
7Cl DhR arby \.Jel l is amp l d . 
l4A4 D\.JR Do . 
20Gl DWR Do . 
26ES DWR Do . 

26M 7 D\.JR Sampled by city of Hunt i ng t on Beach . 
26M8 DY.TR Do . 
26M9 DWR Do . 
26P3 DWR N a r by ~,.., ll i s s ampl d . 
36Cl D\.ffi Sa pled by it y of Hunt in g ton 

6S / 9W-3 Cl OCY-'P Nea rb y w ll i s samp l ed . 

6 /10\ - l£ 5 0\.J"R Samp l ed by OChP . 

1 OCWP , Or an ge County \..Ja ter Pollu t ion D par t men t; DhTR , CCJl if or n ia 
Depa rtment of Wate r Resourc es . 

2Cal WRC, Cal iforn -:!.a Water Resourc es Control Board . 

B ach . 
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Additions 

With mor e t han 270 well s curr ently monitor d b vari ou 
th e boundaries of the Oran ge Count y Wat r Dis tri t, 
water-quality surveillance . The w ll s u es t d fo r 
mo nitoring network (table 3 ) will provid t h d t ~ n 
cove ra ge of water- quality conditions thro u hout t ll r 
w lls list d, like all unpump e d w ll s , s h uld b samp l d b 
t o insure a r ep r esentative sampl . 

r om pr 
Th ob 

a irlift 

21 

within 
d quat 

h n iv 
rv tion 

r bail d 

Although few wells curr ntly a r e 
not co ns idered in th e compilation o f s uo 

An Gap , that ar a wa 
t o th w t r-quali t y 

monitori ng ne twork . The Oran g C unt , a t r D's tr i t h 
p l a ns fo r s urv illance of wat r mov 1 nt and q ua lit h n 
. a 1 i n i t y b a r r i e r ( f i g . 3 ) t h a t \· i 11 r t i on 8 

a tt mp t t o s ta blish a wat e r - qualit t\ o rk i n 
t h ' mp l emen t a tion of thi s sy t m w u ld h 1 ss . 

f r mul a t d xt n iv 
s u d by th 
r os th gap . Any 
th t ar a b for 

Additional wells tha t t ap onl 
r s r voi r a r nee ded for samp lin 

t l1 , u p p r f \ .J f t o f t h 
\ a t c r t l1 ~ t v · d n \.J 8 r d 

f irr i <•c.l t i. on r ' tu r n ~1 nd o th 
· h a n g~s in t l r ·' rv oi r . 

su r ra Th c h mical qualit y 
mu s t b known t o pr edi c t qua lit 

round-\"a t r 
r m th l a nd 

r ur f· s ur s 
A l t h ugh s h a 11 \" 
d. w Jl s ha v b n drill din th pas t, mo s t hav b n d s tr 
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TABLE 3.-- u e ted addition · to ell UY'Y' nt l am led 

State D pth 
Perforated 

well 
Othe r o . 

(fee t) 
int erval 0\...m r Use 

0 . (feet) 

4S/9W-16L2 84-29-5A 400 (l ) D. He in Domestic 
22M4 Owner o . 2 435 ( 1 ) Serr ano Agricultur e 

92 - 31-13A Irrina tion Dist . 

4S/11W-4G3 Hocker 250 ( 1 ) La Palma Municipal 
68 - 0l-9A 

19Q3 Cherry No . 2 632 ( 1) So . Cal . Water Do . 
78-322 - 16A 

23L3 Lowell 564 140-560 do . Do . 
79-31-6A 

28Bl 87-13-3A 500 ( 1) H. Van Ru i t an Agricultur e 
30M5 Baskerville 500 386-416 So . Cal . Water Mu nicipal 

87-0l - 4F 

31Pl Yellowtail 812 250- 800 do. Do . 
87-0l - 8E 

5S/10W- 14Nl Clara 199 ( 1 ) do . Do. 
109-091- 49A 

26Pl 113- 02 - 13A 1 ,018 ( 1 ) Marshburn Agricul t ure 
29D2 112 - 20- lB 280 ( 1 ) G. M. Holstein Agricultur e 

and domestic 

5S / 11W- 17D2 USGS SG0-19 60 50- 60 u.s . Navy Observation 2 

17D3 USGS SG0- 20 100 90- 100 do . Do . 2 

17Q2 USGS SG0- 21 30 20-30 do. Do . 2 

17Q3 USGS SG0-22 100 90- 100 do . Do . 2 

18Kl USGS SG0- 17 60 50-60 do . Do . 2 

18K2 USGS SG0- 18 100 90- 100 do . Do. 2 

18Ll USGS SG0- 12 130 98- 130 do . Do . 2 

18L2 USGS SG0-11 75 52-75 do . Do . 2 

19Cl USGS SG0- 15 40 30-4 0 do . Do . 2 

19C2 USGS SG0- 16 100 90-100 do . Do. 2 
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Stat 0 pt h Per fo r a t ed 
Ot he r o . interval 0\mer Use 

\ .J 11 0 . (f t) 
(f ee t) 

5S/11W- 19DJ USGS SG0- 8 60 50-60 u.s . Navy Observation 2 

19D4 USGS SG0-9 100 90-100 do . Do. 2 

19Fl USGS SG0-13 60 50- 60 Huntington Do . 2 

Harbour Corp. 
Do. 2 19F2 USGS SG0-14 100 90-100 do. 

28M3 USGS BG0-1 80 70-80 Balsa Corp . Do. 2 

29Rl USG S BG0-2 80 70-80 do. Do. 2 

32Bl USG S BG0-3 90 80-90 do. Do. 2 

32Jl USGS BG0-4 90 80-90 do . Do. 2 

33Al USGS BG0-7 60 50- 60 do . Do . 2 

33Fl USGS BG0-6 80 70-80 do . Do. 2 

33Kl USGS BG0-9 80 70-80 do. Do. 2 

33Ml USGS BG0-5 80 70-80 do. Do. 2 

33Pl USGS BG0-10 100 80-100 do . Do. 2 

34E2 USGS BG0-8 80 70-80 do. Do. 2 

5S/12W-1 2Q2 USG S SG0-4 30 28-30 u.s. avy Do. 2 

12 Q3 USGS SG0-5 90 80-90 do. Do. 2 

13A9 USGS SG0-7 120 67-120 do . Do . 2 

13Bl USGS SG0-2 30 20-30 do . Do . 2 

13B2 USGS SG0-3 90 80-90 do . Do . 2 

13Fl USGS SG0-1 70 60-70 do. Do . 2 

6S/11W-4Cl USGS BG0-11 90 80-90 Balsa Corp. Do . 2 

1only we lls with known perforated intervals s hould be us ed in th e 
monitoring network . However, lack of data requir es the use of some wells 
which have only a known depth . 

20bservation wells should be sampled by airlift meth od to insur e 
collection of repr esentative sample . 



24 WATER-QUALITY MONITORI G, ORANGE COUNTY WATER DISTRICT, CALIF. 

Type of Analysis 

Standard chemical analysis (sodium, calcium, magnesium, potassium, 
sulfate, chloride, carbonate, bicarbonate, nitrate, and fluoride), although 
helpful, often is not required for interpretation of water-quality conditions. 
Tracing the movement of a bod y of water possessing a specific chemical 
cha racter can sometimes be accomplished more effectively with selective 
analyses f rom many wells than by more complete analyses of samples from a 
limited number of wells. If the general chemical character of th e water 
sample is known from previous a nalyses of water from the well or from other 
wells in the area, concentrations of undetermined constituents can be 
es timated quite accurately from a selective analysis. A more detail ed 
analysis is needed periodically to insure a gainst unexpected quality changes 
and to check the accuracy of estima t ed concentrations. 

In the shallow coastal aquifers in Sunset, Bolsa, and Santa Ana Gaps, 
frequent chloride analyses and elec trical conductivity measurement will 
s upply ad equate data for determining the position of the fresh-water-salt
water interface. Standard chemical analyses are nee ded only ev ry 2 y ars 
from wells in the areas unless major changes occur in chloride concentration s 
or el e ctrical conductivity. 

In the forebay area selective analyses that include sulfat , bicarbona t , 
and n itrate de t e r mina tions ar necessary to adequately monitor the movem nt of 
g round water. Becaus e of hig h con centration s of nitrate found in s veral 
parts of the forebay area and near Garden Grove, nitrat e determinations sho uld 
be made on all samples collected from these areas. Detailed ch mical anal ys es 
a t in t e rvals of not more than 2 years s hould be made to aid in detection of 
degradation from various sour ces . 

In the Irvine area water is u sed primaril y fo r irriga tion. For chemical
quality data to be of value for that area, th e analysis should include sodium, 
sulfate , chloride, and boron concentrations and lectrical cond u c tiv i t y . 
D tailed chemical analysis should be made when ver possible to monitor th e 
spread of poor-quality water that has b en occurring in th e area. 
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Frequency of Sampling 

Because changes of water quality occur at infrequent intervals, it would 
be impractical to limit all observations to a predetermined schedule . In the 
coastal ga ps threatened by sea-water intrusion, samples should b collect d 
quarterly for chloride determination, particularly near th fr s h-water-salt
water interface . Standard analyses should be made less oft n, probably very 
2 years . Monthly samples for chloride analysis should be collected in Santa 
Ana Gap when the operation of the salinity barrier is b gun. itrate 
de termination s should be made monthly on water in th e fo r bay r g ion to 
monitor the ex t ent of water containing nitrate concentrations i n xce s of 
U. S. Public Heal th Service (1962) standards . B cause wat r qua lity in th 
northwes t ern part of the water district ha s changed littl in r cent y ar , 
annua l sampl s f rom wells in that area should supply suffici nt data to 
monito r the slow quality change s. 

a n y of th e municipal wat r d partm nts coll c t sampl s for c hemical 
a nalysis only once a yea r. To ob tain a more complete record f rom th ir w ll , 
m s ur ement s of le trical cond uctivi ty t ake n b twe n s mplin g p riods would 
be d sirabl to supplement th chemical anal ys s . This mi ht g iv i nd i ation 
of g ross contamination t hat could otherwise o undetect d for a f ull y ar . 

Futur e Cha ng s 

As g r ou nd-wa t er conditions in Or an g Count y cha ng , th wat r-quality 
monitori ng mu t be al t e r d to k p a br as t o n w si tuation . Th wel l s 
samr l ed, t yp of a nal ys s r quir d , and f r qu nc of sa mpling sho uld all b 
a da pt d t o cha nging water - qualit y conditi n s . 

Because o f th 
b come unu s d o r a r 
ob t ai n a sampl fr om 
n arby r pl m nt w 
unint e rrupt d . 

r a pid urba n d ev lopm nt in Or ng County , many w lls 
d s tr o d ach y r. \ h n it is no lon r possibl to 
a mo n itorin well , n a tt mp t sho uld b mad to find a 
ll o tha t th wat r- qualit r e cord will continu e 
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ncies 

To obtain th e mo t ff tiv and in xp n iv water - quali t y monit oring 
n two rk J "th"n th e boundari s of th Or an Coun t y \ater District , all 
a ncic s i nv o lv d should c oop r t e full in t h ex han e of data a nd 
coo rdinati on o sa. plin ~ t ch n" qu s . Th mos t i mpo rt ant f a tur e of a 
coo rdin c t d pro gram i s th t ablishm nt of a c ntral a gency that will r ceiv e 
a nd s t o r 11 che ic 1-qu li t da ta call ct d in th wa t r district . The 
c ntr 1 a n y would pr v nt duplica t ion of ffor t by s u pp lying availabl 
\ a t r- q u ~li t y a n 1 s s t o h nci s t hat mi g h t o th rwi se hav e to ollect 
sa pl s t o ob tain n d d da t . 

Tl 1 t" m lap b tw n t h ac tu a l cal l ction of a water samp l and th 
mp l io n of th c h mi cal nal sis , of t n in xc ss of 3 month s , contribut e 

s u bs tanti l l y t o dupli a tion of ffo rt . To r due th is probl m, th c ntral 
g n : s hou l d b notifi d i me di t e ly af t er amp l s have b n co ll c t d. Th 

i n o r ma ti on s upplie d \Ould includ th well numb er , da t th e sampl wa 
o ll t d , sampling ag n y , t pe of a nalysi r eq u s t d, a nalyzing labora t or y , 

a nd .· tima t d da t e of th a nalysis . 

1h c n tra l g ncy wo uld pr ovid a n a nnual r eport t o in t r es t d ag nci 
on wa t r- qua lit y cond i t ions wi thin th wat r district . This r por t hould 
i nclud a t abulation of ch mi a l a na l ys s mad during th e year, a t a bul tion 
of samp l s col l cted bu t no t y t a nalyz d , a nd a de c ription of th e wat r 
qua lit y c ha nges which hav e occurr ed. 

Automated Processing o f Data 

Wa t e r-qual i t y data in laborator y-r e port form is invalua bl e t o th e 
hydrologis t as a n aid t o a mor comple t e und r s tandin of t h wat e r-qua l i t y 
conditions i n hi s a r ea of i nt e r es t. Howev e r, becau se of the l a r g mas of 
data and th e numb er of chemical con s t i tu ent s i nv olved , wat e r- quali t y data are 
best ha ndled by use of e lectronic com put r s . The s t or age a nd r tr i val of 
data would be a mo nume nt a l t a s k i n it s l f without th e aid of comput e rs . Wh n 
more detailed in f orma t ion is d es i r d, s uch a proba ble proport ions of various 
s our ce wat e rs contained i n a specific sample , the comput e r i s indisp e n abl . 

Many of the chemical- quality da t a availab l e from \vells within th e wat e r 
di s trict have already been punch ed on cards by th e California De partm nt of 
Water Resources . Othe r data presen tly available should be converted t o 
computer cards . Arr a ngements sho uld also be made t o r eceive a nd proce ss new 
data as th ey become available . Only i f th e program is kept abr east with 
current data will the c entral agency be helpful to thos e agencie s plann i ng 
samp l e collections . 
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