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“To provide a sufficient supply of high quality groundw
ater through progressive, 

 cost effective, and environm
entally sensitive basin m

anagem
ent.” 

Since 1959, the W
ater R

eplenishm
ent D

istrict of Southern C
alifornia (W

R
D

) has 

operated under the C
alifornia W

ater C
ode to protect and preserve the quantity and quality 

of the groundw
ater supplies in the C

entral and W
est C

oast groundw
ater basins (C

W
C

B
).  

N
early 40 percent of the w

ater used by the 4 m
illion people overlying the W

R
D

’s 

420-square m
ile service area com

es from
 the underlying groundw

ater reservoir.  A
s the 

regional agency responsible for m
anaging and safeguarding this precious resource, 

W
R

D
’s focus is on m

axim
izing the groundw

ater basins’ capacity, preserving them
 for 

future use, and ensuring the basins’ high w
ater quality.

The extensive collection, analysis, and reporting of critical groundw
ater data is a m

ajor 

responsibility for the W
R

D
 to ensure proper basin m

anagem
ent and to properly plan for 

the future.  O
ur staff of highly skilled hydrogeologists, engineers, planners, and 

G
eographic Inform

ation System
 (G

IS) specialists w
ork continually to sam

ple, track, 

m
odel, forecast, and plan for replenishm

ent and w
ater quality activities.  These efforts 

result in the publication of the D
istrict’s tw

o m
ain annual reports: the Engineering Survey 

and R
eport (issued since 1960) and a G

roundw
ater M

onitoring R
eport (since 1973). 

This R
egional G

roundw
ater M

onitoring R
eport for W

ater Y
ear 2001-2002 is the m

ost 

com
prehensive report yet.  The W

R
D

’s netw
ork of specialized m

onitoring w
ells 

continues to grow
, D

H
S Title 22 drinking w

ater analyses for potable w
ells in the C

W
C

B
 

are com
prehensively incorporated, data sharing w

ith the local groundw
ater pum

pers and 

agencies im
proves, and greater am

ounts of data are collected, analyzed, and presented to 

better define the conditions in the C
W

C
B

.  This report presents the latest inform
ation on 

groundw
ater replenishm

ent activities, groundw
ater production, groundw

ater levels, and 

an extensive section on groundw
ater quality, including an analysis and presentation of 
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data for the latest chem
icals of concern, including arsenic, hexavalent chrom

ium
, colored 

w
ater, and total dissolved solids.   

In W
ater Y

ear 2001-2002 w
ater levels and groundw

ater in storage decreased prim
arily 

due to very low
 rainfall over the past year.  G

roundw
ater production increased slightly, 

less than 1%
 from

 the previous w
ater year.  The overall quantity and quality of 

groundw
ater and replenishm

ent w
aters in the C

W
C

B
 rem

ain excellent and they are 

suitable for use now
 and in the near future.  Localized areas of m

arginal to poor w
ater 

quality do exist, how
ever, and are being m

onitored closely by the W
R

D
 for potential 

action.  W
hen necessary, treatm

ent plants are constructed by W
R

D
 or the pum

pers to 

filter and treat the groundw
ater before it is served to the public.  W

R
D

 has constructed 

ten treatm
ent facilities to date and is in the planning stages for five additional facilities to 

rem
ove volatile organic contam

ination and arsenic from
 the C

W
C

B
 groundw

ater. 

To help prevent future contam
ination, the W

R
D

 is facilitating D
rinking W

ater Source 

A
ssessm

ents on the m
ajority of drinking w

ater w
ells in the D

istrict to identify w
ater 

quality threats to the w
ells.  The W

R
D

 also com
pleted its R

obert W
. G

oldsw
orthy 

D
esalter facility in Torrance w

hich pum
ps out brackish groundw

ater caused by seaw
ater 

intrusion and converts it into drinking w
ater using reverse osm

osis technology.  The 

W
R

D
 is also pursuing conjunctive use projects to store excess w

ater during w
et years in 

the ground for future use by the region in tim
es of drought.  A

ll of these projects are 

consistent 
w

ith 
the 

W
R

D
’s 

efforts 
to 

effectively 
m

anage 
the 

current 
and 

future 

groundw
ater supply and w

ater quality needs of the C
W

C
B

.   

The W
R

D
 rem

ains com
m

itted to its statutory charge to m
anage the public resource of the 

basins’ storage capacity for the com
m

on good.  To that end, innovative projects and 

program
s w

ill be im
plem

ented to ensure a continued reliable source of high quality 

groundw
ater, reduce the reliance on costly im

ported w
ater, and optim

ize the region’s 

w
ater resources for the D

istrict’s 43 constituent cities.
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To achieve these objectives, the W
R

D
 w

ill continue to reach out and w
ork closely w

ith 

the 43 W
R

D
 cities, private sector groundw

ater purveyors, and the southern Los A
ngeles 

C
ounty area officials.  The W

R
D

 is optim
istic that by w

orking together w
e can 

im
plem

ent these new
 initiatives to optim

ize the m
anagem

ent of the basins for the benefit 

of all.

M
ore inform

ation can be obtained on the D
istrict w

eb site at http:\\w
w

w
.w

rd.org, or by 

telephoning 
the 

D
istrict 

at 
(562) 

921-5521. 
 

W
R

D
 

w
elcom

es 
any 

com
m

ents 
or 

suggestions to this R
egional G

roundw
ater M

onitoring R
eport. 
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SE
C

T
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N
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IN
T

R
O

D
U

C
T

IO
N

The W
ater R

eplenishm
ent D

istrict of Southern C
alifornia (W

R
D

 or the D
istrict) m

anages 

groundw
ater replenishm

ent and w
ater quality activities of the C

entral and W
est C

oast 

B
asins (C

W
C

B
) in southw

estern Los A
ngeles C

ounty (Figure 1.1).  O
ur m

ission is to 

m
aintain 

a 
sufficient 

supply 
of 

high 
quality 

groundw
ater 

in 
the 

basins 
through 

progressive, cost effective, and environm
entally sensitive m

anagem
ent.  This m

ission is 

being accom
plished by m

eeting W
R

D
 goals relating to w

ater quality, w
ater supply, basin 

m
anagem

ent, stakeholder com
m

unications, and efficient operations of the organization.

A
 m

ajor aspect to m
eeting these goals is to have a thorough and current understanding of 

groundw
ater conditions in the C

W
C

B
 and to predict and prepare for future conditions.  

This is achieved through groundw
ater m

onitoring, m
odeling, and planning, w

hich 

provide the necessary inform
ation to determ

ine the “health” of the basins.  This 

inform
ation in turn provides W

R
D

, the pum
pers in the D

istrict, other interested 

stakeholders, and the public w
ith the know

ledge necessary for responsible w
ater 

resources planning and m
anagem

ent. 

1.1 
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PR
O

G
R

A
M

Since its form
ation in 1959, the W

R
D

 has been actively involved in groundw
ater 

replenishm
ent, w

ater quality m
onitoring, contam

inant prevention, data m
anagem

ent, and 

data publication.  H
istorical overpum

ping of the C
W

C
B

 caused overdraft, seaw
ater 

intrusion and other groundw
ater m

anagem
ent problem

s related to supply and quality.  

A
djudication of the basins in the early 1960s set a lim

it on allow
able production to 

control the overpum
ping.  A

long w
ith adjudication, W

R
D

 w
as form

ed to address issues 

of 
groundw

ater 
recharge 

and 
groundw

ater 
quality. 

 
The 

R
egional 

G
roundw

ater 

M
onitoring Program

 is an im
portant D

istrict program
 to track w

ater levels and w
ater 

quality in the C
W

C
B

 to ensure the usability of this groundw
ater reservoir.



 
1-2 

Prior to 1995, W
R

D
 relied heavily upon groundw

ater m
onitoring data collected, 

interpreted, and presented by other entities such as the Los A
ngeles C

ounty D
epartm

ent 

of Public W
orks (LA

C
D

PW
), the C

alifornia D
epartm

ent of W
ater R

esources (D
W

R
), 

and the private sector for understanding current basin conditions.  This included W
R

D
’s 

form
er basinw

ide m
onitoring program

, and the ongoing but separate M
ontebello Forebay 

recycled w
ater m

onitoring for regulatory com
pliance.  H

ow
ever, these data have been 

collected prim
arily from

 production w
ells, w

hich are typically screened across m
ultiple 

aquifers to m
axim

ize w
ater inflow

.  This results in a m
ixing of the w

aters from
 the 

perforated aquifers inside of the w
ell casing, causing an averaging of the w

ater qualities 

and w
ater levels. 

In order to obtain m
ore accurate data for specific aquifers from

 w
hich to infer localized 

w
ater quality and level conditions, depth-specific (nested) m

onitoring w
ells that tap 

discrete aquifer zones are necessary.  Figure 1.2 illustrates the capabilities of nested 

m
onitoring w

ells to assess individual aquifers com
pared to typical production w

ells.  

D
ata are generally provided for a w

ater year (W
Y

), w
hich occurs from

 O
ctober 1 to the 

follow
ing Septem

ber 30.  D
uring W

Y
 1994-1995, W

R
D

 and the U
nited States G

eological 

Survey (U
SG

S) began a cooperative study to im
prove the understanding of the 

geohydrology and geochem
istry of the C

W
C

B
.  This study w

as the nucleus of the 

R
egional G

roundw
ater M

onitoring Program
.  In addition to com

piling existing available 

data, this study recognized that sam
pling of production w

ells did not adequately 

characterize the layered m
ultiple aquifer system

s of the C
W

C
B

.  The study focuses on 

new
 data collection through drilling and construction of nested groundw

ater m
onitoring 

w
ells and conducting depth-specific w

ater quality sam
pling.  Figure 1.3 show

s the 

locations of recently com
pleted and existing W

R
D

 nested m
onitoring w

ells. C
onstruction 

inform
ation for the com

pleted w
ells is presented in T

able 1.1.

A
n

Annual Report on the Results of W
ater Q

uality M
onitoring (Annual Report) w

as 

published by W
R

D
 from

 W
ater Y

ears 1972-1973 through 1994-1995, and w
as based on a 

basinw
ide m

onitoring program
 outlined in the Report on Program

 of W
ater Q

uality 
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M
onitoring

(B
ookm

an-Edm
onston Engineering, Inc., January 1973).  The latter report 

recom
m

ended a substantial expansion of the then-existing program
, particularly the 

developm
ent 

of 
a 

detailed 
and 

intensive 
program

 
of 

m
onitoring 

the 
quality 

of 

groundw
ater in the M

ontebello Forebay.  The R
egional G

roundw
ater M

onitoring 

Program
 is designed to serve as an expanded, m

ore representative basinw
ide m

onitoring 

program
 for the C

W
C

B
.  This R

egional G
roundw

ater M
onitoring R

eport is published in 

lieu of the previous Annual Reports.

1.2 
C

O
N

C
E

PT
U

A
L

 H
Y

D
R

O
G

E
O

L
O

G
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O

D
E
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The R
egional G

roundw
ater M

onitoring Program
 changes the focus of groundw

ater 

m
onitoring efforts in the C

W
C

B
 from

 production zones w
ith averaged groundw

ater level 

and groundw
ater quality inform

ation, to a layered m
ultiple aquifer system

 w
ith individual 

zones of groundw
ater quality and groundw

ater levels.  W
R

D
 view

s each aquifer as a 

significant com
ponent of the groundw

ater system
 and understands the im

portance of the 

interrelationships betw
een w

ater-bearing zones.  The m
ost accepted hydrogeologic 

description of the basin and the nam
es of w

ater-bearing aquifers w
ere provided in 

C
alifornia D

epartm
ent of W

ater R
esources, Bulletin N

o. 104:  Planned U
tilization of the 

G
round W

ater Basins of the C
oastal Plain of Los Angeles C

ounty, Appendix A – G
round 

W
ater G

eology (D
W

R
, 1961).  W

R
D

 generally follow
s the nam

ing conventions of this 

report, redefining certain aspects w
hen new

 data becom
e available.   

The locations of idealized geologic cross-sections A
A

’ and B
B

’ through the C
W

C
B

 are 

show
n on Figure 1.3.  C

ross-sections A
A

’ and B
B

’ are presented on Figures 1.4 and 

1.5, respectively.  These cross-sections illustrate a sim
plified aquifer system

 of the 

C
W

C
B

.  The m
ain potable production aquifers are show

n, including the deeper 

Lynw
ood, Silverado, and Sunnyside aquifers of the low

er Pleistocene San Pedro 

Form
ation.  O

ther m
ain shallow

er aquifers, w
hich locally produce potable w

ater, include 

the G
age and G

ardena aquifers of the U
pper Pleistocene Lakew

ood Form
ation.  A

lso 

show
n on the geologic sections are the aquitards separating the aquifers.  Throughout this 

report the aquifers show
n on the geologic sections are referred to as discrete groundw

ater 

zones.  M
any references are m

ade to the Silverado aquifer producing zone, typically 
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including the Lynw
ood aquifer.

1.3 
G
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E

V
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L
O
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E

N
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A
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W
R

D
 is using a sophisticated geographic inform

ation system
 (G

IS) as a tool for C
W

C
B

 

groundw
ater m

anagem
ent.  M

uch of the G
IS w

as com
piled during the W

R
D

/U
SG

S 

cooperative study.  The G
IS links spatially related inform

ation (e.g., w
ell locations, 

geologic features, cultural features, contam
inated sites) to data on w

ell production, w
ater 

quality, w
ater levels, and replenishm

ent am
ounts.  W

R
D

 uses the industry standard 

A
rcInfo

 and A
rcV

iew
 G

IS softw
are for data analysis and preparation of spatially 

related inform
ation (m

aps and graphics tied to data).  W
R

D
 utilizes a global positioning 

system
 (G

PS) to survey the locations of basinw
ide production w

ells and nested 

m
onitoring w

ells for use in the G
IS database. 

W
R

D
 is constantly updating the G

IS w
ith new

 data and new
ly acquired archives of data 

acquired by staff or provided by pum
pers and other agencies.  The G

IS is a prim
ary tool 

for W
R

D
 and other w

ater-related agencies to m
ore accurately track current and past use 

of groundw
ater, track groundw

ater quality, and project future w
ater dem

ands, thus 

allow
ing im

proved m
anagem

ent of the basins.   

In early 2003, W
R

D
 com

pleted the developm
ent of its internet-based G

IS, w
hich is 

expected to be available to the public in m
id-2003.  The w

eb site w
ill provide the public 

w
ith access to m

uch of the w
ater level and w

ater quality data contained in this report.  

The w
ell inform

ation can be accessed through either an interactive m
ap or a text search 

and the resulting data can be displayed in both tabular and graphical form
ats. 

1.4 
SC

O
PE

 O
F R

E
PO

R
T

 

The purpose of this report is to update inform
ation on groundw

ater conditions in the 

C
W

C
B

 for W
Y

 2001-2002, and to discuss the status of the R
egional G

roundw
ater 

M
onitoring Program

.  Section 1 has provided an overview
 of W

R
D

 and the W
R

D
 

R
egional G

roundw
ater M

onitoring Program
.  Section 2 discusses the types, quantities, 

and quality of different source w
aters used by W

R
D

 for replenishm
ent at the M

ontebello 
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Forebay spreading grounds and the seaw
ater intrusion barriers. Section 3 sum

m
arizes 

groundw
ater production in the C

W
C

B
, and evaluates w

ater level, storage change, and 

groundw
ater elevation data for W

Y
 2001-2002.  Section 4 presents w

ater quality data for 

the 
W

R
D

 
nested 

m
onitoring 

w
ells 

and 
basin-w

ide 
production 

w
ells. 

 
Section 

5 

sum
m

arizes the findings of this report.  Section 6 describes
future regional groundw

ater 

m
onitoring activities.  Section 7 lists the references used in this report. 
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N
atural groundw

ater replenishm
ent occurs through the percolation of precipitation and 

applied w
aters (such as irrigation), conservation of storm

w
ater in spreading grounds, and 

underflow
 from

 adjacent basins.  H
ow

ever, there is insufficient natural replenishm
ent in 

the C
W

C
B

 to sustain the groundw
ater pum

ping that takes place.  Therefore, W
R

D
 

provides for artificial groundw
ater replenishm

ent through the purchase of im
ported, 

recycled, and In-Lieu w
ater to m

ake up the difference.  A
rtificial replenishm

ent occurs at 

the spreading grounds, the seaw
ater intrusion barrier injection w

ells, and through the 

D
istrict’s In-Lieu R

eplenishm
ent Program

.  This section describes the sources, quantities, 

and 
quality 

of 
w

ater 
used 

for 
artificial 

replenishm
ent 

in 
the 

C
W

C
B

 
during 

W
Y

 2001-2002.
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R
eplenishm

ent w
ater com

es from
 im

ported, recycled, and local sources.  The types used 

by W
R

D
 are described below

:  

Im
ported w

ater:  This source com
es from

 the C
olorado R

iver or the State W
ater 

Project via M
etropolitan W

ater D
istrict (M

W
D

) pipelines and aqueducts.  W
R

D
 

purchases this w
ater both for surface recharge at the M

ontebello Forebay spreading 

grounds and for injection at the seaw
ater intrusion barriers.  For the spreading 

grounds, the w
ater is replenished w

ithout further treatm
ent from

 the sources as the 

quality is very good and gets natural treatm
ent as it percolates through the vadose 

zone soils.  For the barrier w
ells, the w

ater is treated to m
eet all drinking w

ater 

standards before injection since it w
ill not be m

oving through vadose zone soils.  

Spreading w
ater is available seasonally from

 M
W

D
 if they have excess reserves, 

w
hereas a prem

ium
 price is paid for injection w

ater to m
aintain deliveries throughout 

the year and during droughts.

R
ecycled w

ater:  This resource’s relatively low
 unit cost and good quality coupled 

w
ith its year-round availability m

akes it highly desirable as a replenishm
ent source.  
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H
ow

ever, its use is lim
ited by regulatory agencies.  Tertiary-treated recycled w

ater is 

used for replenishm
ent at the spreading grounds.  Tertiary-treated recycled w

ater 

follow
ed by additional m

icrofiltration and reverse osm
osis treatm

ent is used for 

injection into the W
est C

oast B
asin B

arrier Project seaw
ater intrusion barriers, and 

w
ill soon be used at the D

om
inguez G

ap and A
lam

itos B
arrier Projects.   

M
ake-U

p W
ater:  “M

ake-U
p W

ater” is occasionally delivered to the M
ontebello 

Forebay spreading grounds from
 the San G

abriel V
alley B

asin.  This w
ater, term

ed 

the “Low
er A

rea A
nnual Entitlem

ent”, w
as established in accordance w

ith the 

judgm
ent in C

ase N
o. 722647 of Los A

ngeles C
ounty, C

ity of Long B
each, et al vs. 

San 
G

abriel 
V

alley 
W

ater 
C

o., 
et 

al 
(Long 

B
each 

Judgm
ent). 

 
D

uring 

W
Y

 2001-2002, M
ake-U

p W
ater w

as not delivered to the Low
er A

rea.  

Local w
ater: Local w

ater consists of channel flow
 from

 local sources (e.g., storm
-

flow
, rising w

ater, incidental surface flow
s) conserved in the M

ontebello Forebay 

spreading grounds by the LA
C

D
PW

.   Precipitation falling on the basin floor and 

w
ater applied to the ground (such as for irrigation) also percolate into the subsurface 

and contribute to recharge. 

Subsurface w
ater:  G

roundw
ater flow

s into and out of the C
W

C
B

 from
 adjacent 

groundw
ater basins (Santa M

onica, H
ollyw

ood, San G
abriel, O

range C
ounty) and 

the Pacific O
cean. The am

ounts depend on the hydrogeologic properties of the 

aquifers and the groundw
ater gradients at the basin boundaries. 
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C
urrent and historical quantities of w

ater conserved (replenished) in the M
ontebello 

Forebay spreading grounds are presented in T
able 2.1.  C

urrent and historical seaw
ater 

barrier w
ell injection am

ounts are show
n on T

able 2.2.  The calculations required to 

determ
ine the total quantity of artificial replenishm

ent w
ater necessary for the C

W
C

B
 

prior to each w
ater year are outlined in the D

istrict’s annual Engineering Survey and 

Report(ESR
). 

A
t the M

ontebello Forebay spreading grounds (T
able 2.1), the follow

ing is noted for the 

quantities of replenishm
ent w

ater for W
Y

 2001-2002: 
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Total w
ater conserved in the R

io H
ondo (consisting of the R

io H
ondo Spreading 

G
rounds and percolation behind the W

hittier N
arrow

s D
am

) and the San G
abriel 

System
 (consisting of the unlined San G

abriel R
iver south of the W

hittier N
arrow

s 

D
am

 and the San G
abriel R

iver Spreading G
rounds) w

as 120,471 acre-feet (A
F).  

This is less than the long-term
 running average of 127,023 A

F (W
Y

 1963/64 through 

2000/01).

The quantity of local w
ater conserved during W

Y
 2001-2002 w

as 18,607 A
F, less 

than the long-term
 running average of 50,142 A

F, and less than the previous 5-year 

average of 45,353 A
F (W

Y
 1996/97 through 2000/01).  The relatively low

 am
ount of 

conserved local w
ater w

as due to a very low
 am

ount of local precipitation totaling 2.5 

inches in D
ow

ney.  The long term
 average precipitation for D

ow
ney is 14.4 inches 

per year. 

The quantity of im
ported w

ater conserved during W
Y

 2001-2002 w
as 41,268 A

F.  

This is less than the long-term
 running average of 45,781 A

F, but greater than the 

previous 5-year average of 17,352 A
F.

The quantity of recycled w
ater conserved during W

Y
 2001-2002 w

as 60,596 A
F.  

This is m
ore than the long-term

 running average of 31,100 A
F and the previous 5-

year average of 41,737 A
F.

In addition to the w
ater sources show

n on T
able 2.1, the M

ontebello Forebay 

received an estim
ated 1,195 A

F of recharge due to infiltration of precipitation falling 

on the forebay floor, and an estim
ated 27,367 A

F of groundw
ater underflow

 from
 San 

G
abriel V

alley.   The total replenishm
ent w

as therefore 149,033 A
F, of w

hich 40%
 

w
as recycled w

ater.  The three-year average recycled w
ater used w

as 50,027 A
F, and 

the three-year averaged percent recycled w
ater com

ponent w
as 34.3%

. 

A
t the seaw

ater intrusion barriers (T
able 2.2), the follow

ing trends are noted for the 
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quantities of artificial replenishm
ent w

ater for W
Y

 2001-2002: 

A
t the W

est C
oast B

asin B
arrier, 20,000 A

F w
ere injected, w

hich included 12,724 

A
F of im

ported w
ater and 7,276 A

F of recycled w
ater (36%

).  The current lim
it 

for recycled w
ater injection is 50%

 of the total supply.  The long-term
 injection 

average from
 W

Y
 1963/64 through 2000/01 w

as 20,711 A
F.  The 5-year average 

(1996/97 through 2000/01) w
as 18,130 A

F.

A
t the D

om
inguez G

ap B
arrier, 5,459 A

F w
ere injected.  The long-term

 average 

from
 W

Y
 1971/72 through 2000/01 w

as 5,882 A
F, and the 5-year average 

(1996/97 through 2000/01) w
as 4,815A

F.  To date, only im
ported w

ater has been 

injected at the D
om

inguez G
ap barrier; how

ever, W
R

D
 and the C

ity of Los 

A
ngeles plan to augm

ent this source w
ith recycled w

ater in the near future. 

A
t the A

lam
itos B

arrier, both W
R

D
 and O

range C
ounty W

ater D
istrict (O

C
W

D
) 

provide injection w
ater; W

R
D

 for w
ells on the Los A

ngeles C
ounty side, and 

O
W

C
D

 for w
ells on the O

range C
ounty side.  D

uring W
Y

 2001-2002 a total of 

6,193 A
F w

ere injected into the barrier system
, 3,961 by W

R
D

 and 2,232 by 

O
C

W
D

. The long-term
 average from

 W
Y

 1965/66 through 2000/01 w
as 5,079 

A
F, and the 5-year average (1996/97 through 2000/01) w

as 5,571 A
F.  To date, 

only im
ported w

ater has been injected at the A
lam

itos B
arrier; how

ever, W
R

D
 

plans to augm
ent this source w

ith recycled w
ater in the near future.

Injection am
ounts at the barrier system

s are expected to increase over the next several 

years to further com
bat seaw

ater intrusion.   

2.3
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This section discusses w
ater quality data for key param

eters in W
R

D
 replenishm

ent w
ater 

and local surface w
ater.  A

lthough num
erous other constituents are m

onitored, the 

reported constituents are the ones found to be m
ost prevalent and at elevated levels or of 

current regulatory interest in w
ells in the C

W
C

B
.  The data are classified according to 
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their sources.  The key w
ater quality param

eters of this discussion are: total dissolved 

solids (TD
S), hardness, sulfate, chloride, nitrogen, iron, m

anganese, trichloroethylene 

(TC
E), 

tetrachloroethylene 
(PC

E), 
total 

organic 
carbon 

(TO
C

), 
and 

perchlorate.  

M
onitoring the concentrations of these constituents is necessary for an understanding of 

the general chem
ical nature of the recharge source, and its suitability for replenishing the 

groundw
ater basins.  A

 brief description of each param
eter follow

s.  V
arious criteria are 

used in discussing w
ater quality.  A

n action level (A
L) is an advisory level established by 

the C
alifornia D

epartm
ent of H

ealth Services (D
H

S) based on prelim
inary review

 of 

health effects studies.  A
 public health goal (PH

G
) is an advisory level that is developed 

by the O
ffice of Environm

ental H
ealth H

azard A
ssessm

ent (O
EH

H
A

) after a thorough 

review
 of health effects and risk assessm

ent studies.  A
 prim

ary m
axim

um
 contam

inant 

level (M
C

L) is an enforceable drinking w
ater standard that D

H
S establishes after health 

effects, risk assessm
ents, detection capability, treatability and econom

ic feasibility are 

considered.  A
 secondary M

C
L is established for constituents that im

pact aesthetics of the 

w
ater, such as taste, odor, and color, and do not im

pact health.  It should also be noted 

that constituents w
ith A

L’s often are considered unregulated contam
inants for w

hich 

additional m
onitoring m

ay be required to determ
ine the extent of exposure before PH

G
’s 

and M
C

L’s are established.

TD
S:   TD

S is a m
easure of the total m

ineralization of w
ater and is indicative of 

general w
ater quality.  In general, the higher the TD

S the less desirable a given w
ater 

supply is for beneficial uses.  The C
alifornia D

H
S M

C
L in drinking w

ater for TD
S 

ranges from
 500 m

illigram
s per liter (m

g/L), w
hich is the recom

m
ended level, to 

1,500 m
g/L, w

hich is the upper lim
it allow

ed for short term
 use. 

H
ardness:   For m

ost m
unicipal uses, hardness (a m

easure of calcium
 and m

agnesium
 

ions that com
bine w

ith carbonates to form
 a precipitate or solid substance in w

ater) is 

an im
portant m

ineral characteristic of w
ater.  Som

e degree of hardness is considered 

to be beneficial to hum
an health; studies suggest that it helps to low

er cholesterol 

levels.  Excessive hardness is undesirable because it results in increased consum
ption 

of cleaning products, scale on pipes, and other undesirable effects.  There is no M
C

L 

for hardness, but generally w
aters are considered soft w

hen it is less than 75 m
g/L 
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and very hard w
hen greater than 300 m

g/L. 

Sulfate:  Sulfate is generally not a w
ater quality concern in the C

W
C

B
.  In excess 

am
ounts, it can act as a laxative.  D

H
S has established a recom

m
ended State M

C
L 

(secondary) for sulfate at 250 m
g/L and up to 600 m

g/L for short term
 use.  Sulfate is, 

how
ever a very useful w

ater quality constituent in the C
W

C
B

 for use in tracking flow
 

and observing travel tim
es of artificial recharge.  C

olorado R
iver w

ater, local 

storm
w

ater, and recycled w
ater used for recharge in C

W
C

B
 have characteristically 

high sulfate concentrations, w
hile native groundw

ater and State W
ater Project w

ater 

have relatively low
 sulfate concentrations. 

C
hloride:   C

hloride is the characteristic constituent used to identify seaw
ater 

intrusion.  W
hile recharge sources contain m

oderate concentrations of chloride, these 

concentrations are w
ell below

 the State secondary M
C

L for chloride of 250 m
g/L.  

W
hen the ratio of chloride to other anions such as sulfate and bicarbonate becom

es 

high, there is a strong indication of seaw
ater intrusion or possible industrial brine 

im
pact to groundw

ater. 

N
itrogen species:  D

H
S standards lim

it 2 form
s of nitrogen, nitrite and nitrate, in 

drinking w
ater.  N

itrate cannot exceed concentrations of 45 m
g/L (m

easured as 

nitrate), corresponding to 10 m
g/L as nitrogen.  N

itrite is lim
ited to 1 m

g/L as 

N
itrogen.  The com

bined total of nitrite and nitrate reported as nitrogen cannot exceed 

10 m
g/L.  These constituents are of concern because they can cause acute health 

effects in infants.  W
hen consum

ed in excess of these lim
its, they can reduce the 

uptake of oxygen, causing shortness of breath, lethargy, and a bluish color, and w
hich 

can be fatal. 

Iron:  Typically, iron occurs naturally in groundw
ater.  It is also leached from

 iron or 

steel pipes as rust.  Sm
all concentrations of iron in w

ater can affect the w
ater’s 

suitability for dom
estic or industrial purposes.  The D

H
S lim

its the am
ount of iron in 

drinking w
ater to 0.3 m

g/L because iron in w
ater stains plum

bing fixtures and 

clothing, incrusts w
ell screens, and clogs pipes.  Som

e industrial processes cannot 

tolerate m
ore than 0.1 m

g/L iron. 

M
anganese:  M

anganese, also naturally occurring, is objectionable in w
ater in the 
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sam
e general w

ay as iron.  Stains caused by m
anganese are m

ore unsightly and harder 

to rem
ove than those caused by iron.  The D

H
S M

C
L for m

anganese is 50 

m
icrogram

s per liter (µg/L). 

TC
E:  Trichloroethylene is a solvent used in m

etal degreasing, textile processing, and 

dry cleaning.  B
ecause of its potential health effects, it has been classified as a 

probable hum
an carcinogen.  The M

C
L for TC

E is 5 µg /L. 

PC
E:  Tetrachloroethylene (also know

n as perchloroethylene, perc, perclene, and 

perchlor) is a solvent used heavily in the dry cleaning industry, as w
ell as in m

etal 

degreasing and textile processing.  Like TC
E, PC

E is a probable possible carcinogen.  

The M
C

L for PC
E in drinking w

ater is also 5 µg/L. 

Total O
rganic C

arbon :  Total organic carbon (TO
C

) is the broadest m
easure of all 

organic m
olecules in w

ater.  TO
C

 can be naturally occurring, w
astew

ater-derived, or 

a com
bination of both (N

R
C

, 1998).  W
hile there is no M

C
L established for TO

C
, 

regulators are generally concerned w
ith w

astew
ater derived TO

C
 as a m

easurable 

com
ponent of recycled w

ater. 

Perchlorate:   This is used in a variety of defense and industrial applications, including 

being a prim
ary ingredient in solid propellant for rockets, m

issiles, and firew
orks, a 

com
ponent of air bag inflators, additives in lubricating oils, in tanning and finishing 

leather, and the production of paints and enam
els.  W

hen ingested, it can inhibit the 

proper uptake of iodide by the thyroid gland, w
hich causes a decrease in the 

production of horm
ones for norm

al grow
th and developm

ent and norm
al m

etabolism
.  

The current D
H

S action level is 4 µg/L.  D
H

S is required to establish an M
C

L by 

January 1, 2004. 

Q
uality of Im

ported W
ater  

A
s stated previously, treated im

ported w
ater is used at the seaw

ater intrusion barriers.  

This w
ater m

eets all drinking w
ater standards and is suitable for direct injection.  

A
verage w

ater quality data for treated im
ported w

ater are presented in T
able 2.3.

U
ntreated im

ported w
ater (“raw

 w
ater”) is used for recharge at the M

ontebello Forebay 

spreading grounds. The average TD
S concentration of C

olorado R
iver w

ater has 
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decreased over the past five w
ater years, from

 682 m
g/L to 564 m

g/L. The average TD
S 

concentration of State Project W
ater has also show

n a m
odest decreasing trend, from

 

320 m
g/L to 296 m

g/L.  

The average hardness of C
olorado R

iver w
ater has decreased over the last five w

ater 

years, from
 322 m

g/L to 283 m
g/L. The average hardness of untreated State Project 

W
ater has also show

n a decreasing trend, from
 173 m

g/L to 113 m
g/L. 

The average nitrogen concentration of C
olorado R

iver w
ater has decreased com

pared to 

the previous w
ater year, from

 0.23 m
g/L to below

 detection lim
its.  The average nitrogen 

concentration of State Project W
ater has increased com

pared to the previous w
ater year, 

from
 0.20 m

g/L to 0.54 m
g/L.  R

ecently and historically, both C
olorado R

iver and State 

Project W
ater nitrogen concentrations have been far below

 the M
C

L.

The average iron concentrations of untreated C
olorado R

iver W
ater have rem

ained below
 

detection lim
its.  Iron in State Project W

ater w
as also below

 detection lim
its.  M

anganese 

in State Project w
ater averaged 0.12 µg/L.  B

oth C
olorado R

iver and State Project W
ater 

iron and m
anganese concentrations have historically been below

 the M
C

L.

The average chloride and sulfate concentrations of C
olorado R

iver W
ater and State 

Project W
ater have not changed significantly over the past several years.  B

oth C
olorado 

R
iver and State Project W

ater chloride and sulfate concentrations have historically been 

below
 the M

C
L.

A
ccording to the M

W
D

, TC
E and PC

E have not been detected in C
olorado R

iver W
ater 

or State Project W
ater over the last five w

ater years. 

Q
uality of R

ecycled W
ater 

R
ecycled 

w
ater 

is 
introduced 

into 
the 

C
W

C
B

 
through 

percolation 
and 

injection.  

R
ecycled w

ater from
 the W

hittier N
arrow

s W
ater R

eclam
ation Plants (W

R
P), San Jose 

C
reek East W

R
P, San Jose C

reek W
est W

R
P, and Pom

ona W
R

P is diverted into 
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spreading basins w
here it percolates into the groundw

ater basins.  The w
ater quality from

 

these W
R

Ps is carefully controlled and m
onitored, as required by perm

its, and typically 

show
s little variation over tim

e.  T
able 2.3 presents average w

ater quality data from
 these 

W
R

Ps.  A
ll constituents show

n have either decreased slightly or rem
ained stable over the 

past five w
ater years.  Furtherm

ore, neither TC
E nor PC

E have been detected above 

M
C

Ls in recycled w
ater from

 these four W
R

Ps over the last four w
ater years. 

R
ecycled w

ater from
 the W

est B
asin M

unicipal W
ater D

istrict (W
B

M
W

D
) W

R
P 

undergoes advanced treatm
ent using m

icrofiltration and reverse osm
osis, and is then 

injected at the W
est C

oast B
asin barrier.  This w

ater is treated to m
eet or exceed drinking 

w
ater standards and is suitable for direct injection. The blend of recycled w

ater and 

im
ported w

ater is injected to prevent the intrusion of salt w
ater and to also replenish the 

groundw
ater basins.  The D

H
S lim

its injection to 50 percent of the total injected am
ount.  

H
ow

ever, the W
B

M
W

D
, w

orking w
ith the D

H
S and W

R
D

, are seeking to increase the 

recycled w
ater percentage to 100 percent recycled w

ater in the future.  A
verage w

ater 

quality data for this w
ater is presented on T

able 2.3.

Q
uality of Storm

w
ater 

A
s discussed in Section 2.1, storm

w
ater infiltrates to som

e degree throughout the D
istrict, 

but especially in the M
ontebello Forebay, w

here it is intentionally percolated along w
ith 

im
ported and recycled w

ater at local spreading grounds.  O
ccasional storm

w
ater quality 

analyses have been perform
ed by LA

C
D

PW
 throughout the history of the M

ontebello 

Forebay spreading grounds. A
verage storm

w
ater quality data are presented on T

able 2.3.

The average TD
S, hardness, sulfate, chloride, nitrate, TC

E, and PC
E concentrations of 

storm
w

ater in the M
ontebello Forebay are relatively low

. A
verage iron and m

anganese 

concentrations of storm
w

ater have periodically exceeded M
C

Ls.   
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G
roundw

ater production or pum
ping is the m

ajor source of groundw
ater outflow

 from
 the 

C
W

C
B

.  G
roundw

ater currently provides about 40%
 of the total w

ater used in the basins.  

It is critical to m
aintain adequate supplies of groundw

ater in storage to m
eet this dem

and 

and to protect against tim
es of drought w

hen im
ported w

ater m
ay not be available.  

M
easurem

ents of w
ater levels in the basins are m

ade to check the current supply and are 

used to determ
ine w

hen artificial replenishm
ent is needed.  The rem

ainder of this Section 

describes W
R

D
’s m

anagem
ent of groundw

ater production and w
ater levels in the 

C
W

C
B

.

3.1
G

R
O

U
N

D
W

A
T

E
R

 
PR

O
D

U
C

T
IO

N
 

IN
 

T
H

E
 

C
E

N
T

R
A

L
 

A
N

D
 

W
E

ST
 

C
O

A
ST

 B
A

SIN
S 

Prior to the 1960s, groundw
ater production in the C

W
C

B
 w

ent relatively unchecked and 

continued to increase as the population increased.  W
est C

oast B
asin pum

ping reached a 

m
axim

um
 of 94,100 A

F in 1952/53, and C
entral B

asin pum
ping reached a m

axim
um

 of 

259,400 A
F in 1955/56.  Pum

ping exceeded natural recharge, resulting in overdraft, 

declining w
ater levels, loss of groundw

ater from
 storage, and seaw

ater intrusion.

In the early 1960s, the State courts lim
ited the am

ount of pum
ping in the C

W
C

B
 to 

reduce this overdraft.  The W
est C

oast B
asin adjudication w

as finalized in 1961 and 

capped production at 64,468.25 acre-feet/year (A
FY

).  The C
entral B

asin adjudication 

rights w
ere set at 271,650 A

FY
, although the Judgm

ent set a low
er A

llow
ed Pum

ping 

A
llocation (A

PA
) of 217,367 A

FY
.  The total am

ount that can be pum
ped from

 both 

basins is currently 281,835 A
FY

.

The adjudicated am
ounts w

ere set higher than the natural replenishm
ent of the C

W
C

B
. 

W
R

D
 w

as created in 1959 to m
anage this deficiency through artificial replenishm

ent. A
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replenishm
ent assessm

ent is placed on pum
ping to collect the funds necessary to 

purchase the supplem
ental replenishm

ent w
ater.   

D
uring W

Y
 2001-2002, groundw

ater production in the C
W

C
B

 w
as 249,966 A

F, of 

w
hich 199,900 A

F occurred in the C
entral B

asin and 50,066 occurred in the W
est C

oast 

B
asin.   This represents a 0.4%

 increase from
 the previous year.  The five-year averaged 

production am
ount is 249,386 A

F (W
Y

 1997/98 through 2001/02).  Table 3.1 presents 

historical groundw
ater production quantities for the C

W
C

B
.

Figure 3.1 illustrates the 

levels of production throughout the C
W

C
B

 during the 2001-2002 W
ater Y

ear.   

U
nder the term

s of the W
ater R

eplenishm
ent D

istricts A
ct, each groundw

ater producer in 

the C
W

C
B

 m
ust subm

it a report to the D
istrict sum

m
arizing their production activities 

(m
onthly reports for larger producers, quarterly reports for sm

aller producers).  The 

inform
ation in these reports is the basis from

 w
hich each producer pays the replenishm

ent 

assessm
ent.  W

R
D

 then forw
ards these production data to the D

W
R

, the court-appointed 

W
aterm

aster, in connection w
ith the adjudication of the C

W
C

B
.   

W
ith few

 exceptions, m
eters installed and m

aintained by the individual producers 

m
easure the groundw

ater production throughout the basins.  Through periodic testing, 

both W
R

D
 and W

aterm
aster verify the accuracy of individual m

eters and order corrective 

m
easures w

hen necessary.  The production of the few
 w

ells that are not m
etered is 

estim
ated on the basis of electrical energy consum

ed by individual pum
p m

otors, duty of 

w
ater, or other reasonable m

eans.   

Participation in W
R

D
’s In-Lieu R

eplenishm
ent Program

, w
hich replaces groundw

ater 

pum
ping w

ith the use of surplus im
ported w

ater, has becom
e a m

ajor factor affecting 

annual groundw
ater production.  A

s participation in the program
 increases, total 

production decreases accordingly.  In Fiscal Y
ear (FY

) 2001-2002, In-Lieu participation 

w
as 20,720 A

F, w
ith 11,931 A

F in the C
entral B

asin and 8,789 A
F in the W

est C
oast 

B
asin.  In FY

 02/03 in-lieu participation is anticipated to be 11,205 A
F, 6,866 A

F in the 

C
B

 and 4,339 A
F in the W

C
B

. D
uring the past five years, in-lieu replenishm

ent has 



 
3-3 

averaged 23,605 A
FY

.  In-lieu replenishm
ent peaked during 1993/94, w

ith total 

groundw
ater extractions of less than 172,000 A

F, and in-lieu replenishm
ent of about 

110,000 A
F.  D

ue to decreased interest in participation and changes to M
W

D
’s in-lieu 

certification process, the W
R

D
 B

oard of D
irectors is considering suspending the program

 

for one year in FY
 03/04.  This w

ill allow
 the D

istrict to gage the effectiveness of the 

program
 and m

ake appropriate adjustm
ents in the future.   

D
uring em

ergency or drought conditions, W
R

D
 can also allow

 an additional 27,000 A
F 

(17,000 A
F for C

entral B
asin and 10,000 A

F for W
est C

oast B
asin) of extractions for a 

four-m
onth period.  This provision has yet to be exercised but offers the potential use of 

an additional 7.8 %
 of groundw

ater for C
entral B

asin and 15 %
 of groundw

ater for W
est 

C
oast B

asin pum
pers.   

3.2
G

R
O

U
N

D
W

A
T

E
R

 L
E

V
E

L
S A

N
D

 C
H

A
N

G
E

 IN
 ST

O
R

A
G

E
 

G
roundw

ater levels in the C
W

C
B

 are tracked through the collection of w
ater level 

m
easurem

ents in production w
ells and 

m
onitoring w

ells.  A
utom

atic datalogging 

equipm
ent has been installed in selected m

onitoring w
ells to collect w

ater levels up to 

four tim
es per day to capture the daily and seasonal changes in w

ater levels due to local 

and regional pum
ping.  W

R
D

 staff visit these and other m
onitoring w

ells at least four 

tim
es per year to collect m

anual readings and to dow
nload the dataloggers.  Staff also 

obtain records from
 other agencies such as the pum

pers, the D
W

R
, and the LA

C
D

PW
, 

w
ho regularly collect w

ater level data from
 production w

ells.  These data are input into 

W
R

D
’s G

eographic Inform
ation System

 (G
IS) for storage and analysis.  C

ontour m
aps 

and hydrographs are prepared to illustrate the current and historical groundw
ater levels in 

the basins.  The change in storage can be determ
ined based on w

ater level changes over 

the year.

3.2.1 C
ontour M

aps 

G
roundw

ater 
elevation 

contour 
m

aps 
show

 
the 

elevation 
of 

the 
w

ater 
surface 

(potentiom
etric surface) in the aquifer system

 at a given period of tim
e, such as spring or 
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fall.  These m
aps are used to determ

ine groundw
ater flow

 directions and hydraulic 

gradients, identify areas of recharge and discharge, identify potential pathw
ays for 

seaw
ater intrusion, and can be used to calculate the changes in w

ater levels and 

groundw
ater storage from

 one year to the next.

W
R

D
 has prepared contour m

aps representing the “D
eep A

quifer System
”, w

hich 

consists of the San Pedro Form
ation aquifers (Lynw

ood/400-Foot G
ravel, Silverado, and 

Sunnyside/Low
er San Pedro). Figures 3.2 and 3.3 are groundw

ater elevation contour 

m
aps for Spring and Fall 2002, respectively.  B

ased on these m
aps, groundw

ater levels 

are highest in the northeastern corner of the M
ontebello Forebay, w

here San G
abriel 

V
alley groundw

ater flow
s into the C

entral B
asin.  G

roundw
ater levels are low

est in 

several areas, including Long B
each near the city’s airport and in the W

est C
oast B

asin 

along the N
ew

port-Inglew
ood uplift in the C

ity of G
ardena. G

roundw
ater flow

 in the 

basins m
ove from

 recharge or high elevation areas to discharge or low
 elevation areas.  In 

the C
entral B

asin, groundw
ater generally m

oves in a southw
esterly direction aw

ay from
 

the M
ontebello Forebay recharge area, and then splits to either a southerly direction 

tow
ard Long B

each or a w
esterly direction tow

ard H
untington Park and Los A

ngeles. In 

the W
est C

oast B
asin, groundw

ater generally m
oves in an easterly direction aw

ay from
 

the W
est C

oast B
asin B

arrier Project.  The N
ew

port-Inglew
ood uplift and the C

harnock 

Fault both act as partial barriers to groundw
ater flow

.

In addition to the relatively high sum
m

er w
ater dem

ands, M
W

D
’s seasonal storage 

program
 provides som

e pum
pers w

ith an incentive to pum
p m

ore groundw
ater from

 M
ay 

through Septem
ber, and less from

 O
ctober through A

pril.  Figure 3.4 illustrates the 

m
onthly pum

ping am
ount for W

Y
 2001-2002.  A

s show
n in the figure, pum

ping in the 

W
est C

oast B
asin is less and does not fluctuate as m

uch as in the C
entral B

asin.  B
etw

een 

O
ctober 2001 and A

pril 2002, production in the C
entral B

asin averaged 13,431 

A
F/m

onth and in the W
est C

oast B
asin 3,725 A

F/m
onth.  H

ow
ever, betw

een M
ay 2002 

and Septem
ber 2002, C

entral B
asin pum

ping averaged 21,176 A
F/m

onth and in the W
est 

C
oast B

asin 4,799 A
F/m

onth.  The result of this unsteady seasonal pum
ping causes 

groundw
ater levels to vary dram

atically from
 spring to fall, especially in the confined 
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C
entral B

asin aquifers.
Figure 3.5 is a m

ap show
ing the difference in w

ater levels 

betw
een Spring and Fall 2002 generally caused by this seasonal pum

ping.  The biggest 

im
pact is in the Long B

each area along the N
ew

port-Inglew
ood U

plift, w
here fall w

ater 

levels are 80 feet to 100 feet low
er than spring w

ater levels.

The change in w
ater levels over the course of the year are show

n on Figure 3.6, w
hich is 

a w
ater level change m

ap betw
een Fall 2001 and Fall 2002 for the Silverado A

quifer 

(m
ain production aquifer).  A

s show
n in the figure, w

ater level changes in the C
entral 

B
asin ranged from

 a 2 foot rise to a 3 foot drop, w
ith w

ater level declines covering m
ost 

of the basin attributed to the overdraft in the basin caused by the low
est rainfall on record 

that year.  W
ater level changes in the W

est C
oast B

asin ranged from
 a drop of 2 feet to a 

rise of up to 11 feet.  The rise is attributed to the new
 injection into the D

om
inguez G

ap 

B
arrier that occurred as LA

C
D

PW
 turned on new

ly constructed w
ells.  A

s m
ore w

ells are 

installed and turned on in 2003 and 2004, w
ater levels are expected to rise further.

3.2.2 H
ydrographs 

H
ydrographs show

 the changes in w
ater levels in a w

ell over tim
e.  W

R
D

 uses 

hydrographs to evaluate basin storage, w
hen to purchase replenishm

ent w
ater, drought 

preparedness, and how
 the basins and aquifers respond to both seasonal and long-term

 

recharge and discharge events. 

B
oth long-term

 and annual hydrographs are used.  Figures 3.7 through 3.10 are 

long-term
 hydrographs of key w

ells used in the D
istrict’s annual Engineering Survey and 

R
eport that show

 w
ater levels dating back to the 1930s and 1940s in the M

ontebello 

Forebay, Los A
ngeles Forebay, C

entral B
asin Pressure A

rea, and W
est C

oast B
asin, 

respectively.  Figure 3.2 show
s the locations of these key w

ells. The long-term
 key w

ell 

hydrographs illustrate the general history of groundw
ater conditions in the C

W
C

B
: 

1)W
ater levels w

ere steadily declining in the 1940s and 1950s due to groundw
ater 

overdraft, causing seaw
ater intrusion and significant rem

oval of groundw
ater from

 

storage; 2) This severe overdraft condition led to the adjudication of the C
W

C
B

 in the 

early 1960s, and the form
ation of W

R
D

 to purchase and deliver artificial replenishm
ent 
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w
ater at the spreading grounds, seaw

ater barrier w
ells, and through in-lieu replenishm

ent; 

3) The reduction in pum
ping and the artificial replenishm

ent caused groundw
ater levels 

to rise in the C
W

C
B

 (although not to their historic highs) and returned groundw
ater to 

storage; and 4) Through the early to late 1990s, w
ater levels rem

ained relatively stable, 

but over the past 4 years levels have been declining.  Seasonal variations due to M
W

D
 

seasonal storage program
 produce near 100 foot w

ater level sw
ings in the confined 

aquifers betw
een spring and fall, such as is illustrated in the Long B

each area (Figure 

3.9).

A
nnual hydrographs are also used to obtain a m

ore detailed picture of aquifer-specific 

w
ater level changes over the w

ater year.  The data for these annual hydrographs are 

collected from
 W

R
D

’s nested m
onitoring w

ells that w
ere constructed by the U

SG
S.  

Figure 1.3 show
s the locations of W

R
D

’s nested m
onitoring w

ells.  T
able 3.2 presents

the groundw
ater elevation m

easurem
ents collected from

 nested m
onitoring w

ells during 

W
ater Y

ear 2001-2002.  Figures 3.11 through 3.14 are annual hydrographs of selected 

W
R

D
 nested m

onitoring w
ells show

ing data for W
Y

 2001-2002.  These data dem
onstrate 

the elevation differences betw
een individual aquifers at each nested w

ell location.  The 

differences in elevation are caused prim
arily by the thickness and hydraulic conductivity 

of aquitards (if any) w
hich separate the aquifers, the am

ount and depth of pum
ping, and 

the proxim
ity to recharge sources.  The inform

ation from
 selected m

onitoring w
ells is 

presented below
: 

Figure 3.11 – R
io H

ondo #1: This nested w
ell is located in the M

ontebello Forebay in 

the C
ity of Pico R

ivera at the southeast corner of the R
io H

ondo spreading grounds.  It 

has six individual w
ells (zones) screened in the G

ardena, Lynw
ood, Silverado, and 

Sunnyside (three different zones) aquifers from
 depths of 160 feet below

 ground surface 

(bgs) to 1,130 feet bgs.  In W
Y

 2001-2002, w
ater levels in Zone 4, representing the 

Silverado A
quifer, varied about 23 feet throughout the year, from

 an elevation high of 

77
feet (m

ean sea level, m
sl) in February 2002 to an elevation low

 of about 54 feet (m
sl) 

in Septem
ber 2002.  A

ll six zones generally follow
 the sam

e trend throughout the year, 

w
ith low

s in the fall and highs in the spring.  W
ith the exceptions of Zones 2 and 3 (both 



 
3-7 

in the Sunnyside aquifer) w
hich have nearly identical elevation heads throughout the 

year, there are several feet of vertical head differences betw
een aquifers.  Elevation heads 

are low
est in Zone 4, the Silverado A

quifer, suggesting that this aquifer is the m
ost 

heavily pum
ped in the area.  B

ecause it has the low
est head, it should be expected to 

receive recharge w
aters from

 aquifers above and below
. 

Figure 3.12 - H
untington Park #1: This nested w

ell is located in the Los A
ngeles 

Forebay in the C
ity of H

untington Park southeast of the intersection of Slauson A
venue 

and A
lam

eda Street.  It has 5 individual w
ells (zones) screened in the G

aspur, Exposition, 

G
age, Jefferson, and Silverado A

quifers, from
 depths of 134 feet bgs to 910 feet bgs.  

O
nly 4 zones are show

n on the Figure because the shallow
est w

ell (screened from
 114 

feet to 134 feet in the G
aspur A

quifer) is dry, and therefore no w
ater elevations can be 

show
n on the graph.  In W

Y
 2001-2002, w

ater levels in Zone 1, representing the 

Silverado A
quifer, varied about 10 feet throughout the year, from

 an elevation high of –

26 feet (m
sl) in January 2002 to an elevation low

 of about –36 feet (m
sl) in Septem

ber 

2002. Zone 5, representing the G
aspur A

quifer, w
as dry throughout the year, indicating 

that the depth to groundw
ater exceeded 134 feet in that zone. W

ater levels of the deepest 

3 zones generally follow
ed the sam

e trend throughout the year, w
ith low

s in the late 

sum
m

er and fall and highs in the w
inter and spring. W

ater levels in Zone 4, the 

Exposition A
quifer, had only relatively m

inor fluctuations throughout the year, and occur 

at elevations from
 30 to 55 feet higher than the deeper zones, suggesting little 

interconnectivity w
ith the low

er aquifers. 

Figure 3.13 - L
ong B

each #1: This nested w
ell is located in the C

entral B
asin Pressure 

A
rea in the C

ity of Long B
each about a half m

ile south of the intersection of the 

605 Freew
ay and W

illow
 Street. It has 6 individual w

ells (zones) screened in the A
rtesia, 

G
age, Lynw

ood, Silverado and Sunnyside (2 zones) A
quifers, w

ith depths ranging from
 

175 feet bgs to 1,450 feet bgs.  In W
Y

 2001-2002, w
ater levels in Zone 3, representing 

the Silverado A
quifer, varied about 62 feet throughout the year, from

 an elevation high of 

–26 feet (m
sl) in A

pril 2002 to an elevation low
 of about –88 feet (m

sl) from
 m

id-July 

through Septem
ber 2002. This large variation is due to the seasonal pum

ping patterns and 
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confined aquifer conditions previously discussed.  W
ater levels of the six zones generally 

follow
ed the sam

e trend throughout the year, w
ith low

s in the late sum
m

er and fall and 

highs in the spring.  A
n abrupt low

ering of w
ater levels began in late A

pril to early M
ay 

as the seasonal pum
ping season began. A

 sim
ilar rebounding effect is expected in 

O
ctober w

hen pum
ping is reduced. Elevation head is low

est in Zone 3, the Silverado 

A
quifer, suggesting that this aquifer is the m

ost heavily pum
ped in the area.  B

ecause 

Zone 3 has the low
est head, it should be expected to receive recharge w

aters from
 

aquifers above and below
 the Silverado. 

Figure 3.14 - C
arson #1: This nested w

ell is located in the W
est C

oast B
asin in the C

ity 

of C
arson about 1.5 m

iles northw
est of the intersection of the 405 Freew

ay and A
lam

eda 

Street.  It has 4 individual w
ells (zones) screened in the G

age, Lynw
ood, Silverado, and 

Sunnyside A
quifers from

 depths of 270 feet bgs to 1,110 feet bgs.  In W
Y

 2001-2002, 

w
ater levels in Zone 2, representing the Silverado A

quifer, varied about 14 feet 

throughout the year, from
 an elevation high of –55 feet (m

sl) in M
arch 2002 to an 

elevation low
 of about -69 feet (m

sl) in June 2002.  W
ater levels in Zones 1 and 2 track 

very sim
ilar throughout the year, as do Zones 3 and 4.  A

 35 to 50 foot difference in 

groundw
ater elevations betw

een the upper tw
o zones and low

er tw
o zones suggests that a 

strong aquitard exists betw
een them

. 

3.2.3
C

hange In Storage 

G
roundw

ater enters and leaves the C
W

C
B

.  It enters through natural and artificial 

replenishm
ent, and leaves prim

arily through pum
ping.  If the am

ount entering the basin 

equals the am
ount leaving, then w

ater levels rem
ain relatively unchanged and the basin is 

at steady state.  W
hen the am

ount of groundw
ater entering exceeds the am

ount leaving, 

w
ater levels rise and there is an increase in the am

ount of groundw
ater in storage.  

C
onversely, w

hen groundw
ater leaving the basins exceeds the am

ount of entering, w
ater 

levels drop and the am
ount in storage is reduced.

The change in groundw
ater storage over the course of a w

ater year can be determ
ined by 

calculating w
ater level changes and m

ultiplying those values by the aquifer’s storage 
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coefficients.  The w
ater level changes w

ere obtained from
 W

R
D

’s nested m
onitoring 

w
ells, w

hich have isolated screens in each of the four m
ajor aquifer system

s in the 

C
W

C
B

 (G
aspur, G

age/G
ardena, Lynw

ood/Silverado, and Sunnyside/Low
er San Pedro).   

These w
ater level changes w

ere brought into the G
IS and converted into gridded surfaces 

so that they could be m
ultiplied by the storage coefficient values determ

ined by the 

U
SG

S in their calibrated com
puter (M

odflow
) m

odel of the basins.  Storage changes are 

relatively sm
all in the low

er confined aquifers because they are fully saturated and 

storage coefficients are generally sm
all (averaging about 0.0005).  The m

ost significant 

storage change occurs in the upper G
aspur aquifer, w

hich has unconfined conditions w
ith 

specific yield values from
 about 0.075 to 0.15.  B

ased on the calculation, approxim
ately 

36,454 A
F of w

ater w
as lost from

 storage during the W
Y

 2001/2002. 
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SE
C

T
IO

N
 4 

G
R

O
U

N
D

W
A

T
E

R
 Q

U
A

L
IT

Y
 

This section discusses the vertical and horizontal distribution of several key w
ater quality 

param
eters based on data from

 W
R

D
’s m

onitoring w
ells for W

ater Y
ear 2001-2002 and 

purveyor’s production w
ells for W

ater Y
ears 1999-2002.  G

roundw
ater sam

ples from
 

nested w
ells w

ere subm
itted to a D

H
S certified laboratory for analytical testing for 

general w
ater quality constituents, know

n or suspected contam
inants, and special interest 

constituents.  W
ater quality data for production w

ells w
ere provided by the D

H
S based 

on results subm
itted over the past three years by purveyors for their Title 22 com

pliance.  

Figures 4.1 through 4.32 are m
aps w

hich present w
ater quality data for key param

eters 

and special interest constituents in the W
R

D
 nested m

onitoring w
ells and production 

w
ells in the C

W
C

B
.  The figures present the m

axim
um

 values for data w
here m

ore than 

one result is available over the tim
e fram

e.  T
able 1.1 presents w

ell construction 

inform
ation for W

R
D

 w
ells.  T

able 4.1 categorizes groundw
ater at the W

R
D

 w
ells into 

m
ajor m

ineral w
ater quality groups.  T

able 4.2 lists the w
ater quality analytical results 

for the w
ells in the C

entral B
asin during W

Y
 2001-2002. T

able 4.3 lists the w
ater quality 

analytical results for the w
ells in the W

est C
oast B

asin during W
Y

 2001-2002.   

4.1 
M

A
JO

R
 M

IN
E

R
A

L
 C

H
A

R
A

C
T

E
R

IST
IC

S O
F G

R
O

U
N

D
W

A
T

E
R

 IN
 T

H
E

 
C

E
N

T
R

A
L

 A
N

D
 W

E
ST

 C
O

A
ST

 B
A

SIN
S 

M
ajor 

m
inerals 

data 
from

 
general 

m
ineral 

analyses 
w

ere 
used 

to 
characterize 

groundw
ater from

 discrete vertical zones of each W
R

D
 w

ell w
ith respect to source of 

recharge w
ater (T

able 4.1).  R
esearch by the U

SG
S has provided three distinct groupings 

of groundw
ater com

positions.  G
roup A

 groundw
ater is typically calcium

 bicarbonate or 

calcium
 

bicarbonate/sulfate 
dom

inant. 
 

G
roup 

B
 

groundw
ater 

has 
a 

typically 

calcium
-sodium

 bicarbonate or sodium
 bicarbonate character.  G

roup C
 has a sodium

 

chloride character.  A
 few

 of the W
R

D
 w

ells yield groundw
ater sam

ples w
hich do not fall 

into one of the three m
ajor groups and are grouped separately.
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G
roundw

ater from
 G

roup A
 likely represents recently recharged w

ater w
ith a significant 

percentage of im
ported w

ater.  G
roundw

ater from
 G

roup B
 represents older native 

groundw
ater replenished by natural local recharge.  G

roundw
ater from

 G
roup C

 

represents groundw
ater im

pacted by seaw
ater intrusion or connate saline brines.  T

able

4.1 lists the groundw
ater group for each W

R
D

 nested m
onitoring w

ell sam
pled during 

W
Y

 2001-2002.  C
om

parison of groundw
ater groups w

ith w
ell locations indicates that, in 

general, G
roup A

 groundw
ater is found at and im

m
ediately dow

n-gradient from
 the 

M
ontebello 

Forebay 
spreading 

grounds 
in 

all 
but 

the 
deepest 

zones. 
 

G
roup 

B
 

groundw
ater is found farther dow

n the flow
 path of the C

entral B
asin and inland of the 

salt w
ater w

edge and injected w
ater in the W

est C
oast B

asin.  G
roup C

 w
ater is generally 

found near the coastlines.  Several w
ells, grouped as “O

ther” on T
able 4.1, exhibit a 

chem
ical character range different from

 G
roup A

, B
, and C

 ranges and represent unique 

w
aters not characteristic of the dom

inant flow
 system

s in the basins.  The U
SG

S is 

currently conducting trace elem
ent isotope analyses of w

ater from
 these w

ells to identify 

their hydrogeologic source(s).

The m
ajor m

ineral com
positions of w

ater from
 the W

R
D

 nested m
onitoring w

ells 

sam
pled this w

ater year have not changed substantially from
 previous years w

here older 

data are available.  It is expected that continued analysis w
ill show

 gradual changes in 

m
ajor m

ineral com
positions over tim

e, as older native w
ater is extracted from

 the basins 

and replaced by younger artificially replenished w
ater.   

4.2
T

O
T

A
L

 D
ISSO

L
V

E
D

 SO
L

ID
S (T

D
S) 

A
s described in Section 2.3, TD

S is a m
easure of the total m

ineralization of w
ater. It 

represents the overall m
ineral content of the w

ater and usually is the first indicator used 

in assessing the quality of the w
ater.  The State D

H
S has established a recom

m
ended 

secondary standard of 500 m
g/L and an upper lim

it of 1,500 m
g/L for short term

 use.  

Exceeding the upper lim
it is not considered a health hazard, but high TD

S levels can 

im
part a salty taste.   

W
R

D
 nested m

onitoring w
ell data for W

Y
 2001-2002 indicate relatively low

 TD
S 
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concentrations for groundw
ater in the deeper producing aquifers of the C

entral B
asin 

(Figure 4.1).  TD
S concentrations in the C

entral B
asin ranged from

 190 m
g/L in 

Lakew
ood #1 zones 1 and 2, to 2,720 m

g/L in W
hittier #1 zone 1.  In the C

entral B
asin, a 

Silverado A
quifer zone in 15 out of 19 W

R
D

 nested m
onitoring w

ells had very low
 TD

S 

concentrations, below
 500 m

g/L. The Silverado aquifer zones of 18 out of 19 C
entral 

B
asin w

ells tested w
ere less than the D

H
S upper lim

it for TD
S of 1,500 m

g/L. G
enerally, 

TD
S concentrations above 1000  m

g/L w
ere lim

ited to localized very deep or very 

shallow
 zones of W

hittier #1, Inglew
ood #2, Long B

each #1, and Long B
each #2.

In contrast, W
est C

oast B
asin nested m

onitoring w
ell data show

 generally higher TD
S 

concentrations.  TD
S in W

R
D

 nested m
onitoring w

ells in the W
est C

oast B
asin ranged 

from
 200 m

g/L in C
arson #1 zone 1, to 11,000 m

g/L in PM
-4 M

ariner zone 2.  O
nly the 

m
ost inland nested m

onitoring w
ells, C

arson #1, C
arson #2, and G

ardena #1 indicate 

TD
S 

values 
below

 
500 

m
g/L 

consistently 
for 

all 
zones 

below
 

the 
shallow

est.  

W
ilm

ington #1 and W
ilm

ington #2, located near the D
om

inguez G
ap Seaw

ater Intrusion 

B
arriers have significantly high TD

S values, each w
ith elevated TD

S in m
ultiple zones, 

including Silverado aquifer zones, above 1000 m
g/L.  M

any zones of the Inglew
ood #1 

and Lom
ita # 1 nested m

onitoring w
ells exceed 750 m

g/L w
ith one or m

ore zones greater 

than 1,000 m
g/L.

Figure 4.2 presents D
H

S w
ater quality data for TD

S in production w
ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  In the C
entral basin, TD

S generally ranged betw
een 250 

and 750 m
g/L over m

ost of the basin.   In a localized area along the San G
abriel R

iver 

around and partially dow
n the flow

 paths from
 the R

io H
ondo and San G

abriel R
iver 

spreading grounds, m
any w

ells had TD
S concentrations betw

een 500 and 750 m
g/L.  A

 

few
 w

ells in this area exceeded 1,000 m
g/L TD

S.  M
any production w

ells in the 

southernm
ost portion of the C

entral B
asin indicated TD

S less than 250 m
g/L.   

D
ata from

 W
est C

oast B
asin w

ells indicate that m
ost w

ells in production had TD
S 

concentrations below
 750 m

g/L.  Several production w
ells in the H

aw
thorne/Torrance 

areas, close to the coast, had elevated TD
S concentrations above 1,000 m

g/L.
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4.3 
IR

O
N

 

Iron and m
anganese in general are not harm

ful for ingestion.  They are essential nutrients.

H
ow

ever, secondary standards of 0.3 m
g/L for iron and 0.05 m

g/L for m
anganese w

ere 

established for aesthetic purposes.  If com
pletely oxidized, they are relatively insoluble in 

groundw
ater as Fe

+3 and M
n

+4.   H
ow

ever, under anaerobic conditions, they exist in the 

reduced form
s of Fe

+2 and M
n

+2 w
hich are m

ore soluble in w
ater.  U

pon exposure to air 

they w
ill then oxidize slow

ly and form
 undesirable precipitates that discolor the w

ater.  

Iron and m
anganese can discolor w

ater and stain plum
bing fixtures and clothes.  Iron w

ill 

cause encrustation in pipes and boilers and also im
part a m

etallic taste to the w
ater.   

D
issolved iron in groundw

ater has historically been a w
ater quality problem

 in portions 

of the C
W

C
B

.  A
n abundant source of iron is present in the m

inerals m
aking up the 

aquifers of the basins.  The presence of dissolved iron, that is, iron dissolving from
 the 

m
inerals into the groundw

ater is controlled by a variety of geochem
ical factors discussed 

at the end of this section.  In the C
entral B

asin iron in nested m
onitoring w

ells 

(Figure 4.3) ranged from
 less than the detection lim

it (num
erous w

ells) to 0.61 m
g/L 

(Inglew
ood #2 zone 1).  Six w

ells in the C
entral B

asin had detectable iron concentrations 

in the Silverado zones.  These include Inglew
ood #2, H

untington Park #1, C
om

m
erce #1, 

M
ontebello #1, Pico #1, and W

hittier #1. O
nly a Silverado zone in Pico #1 exceeded the 

M
C

L.  Iron w
as detected in zones above and/or below

 the Silverado A
quifer in seven of 

the nineteen C
entral B

asin nested w
ells sam

pled.   

In the W
est C

oast B
asin elevated iron occurs locally.  Iron concentrations ranged from

 

less than the detection lim
it (num

erous w
ells) to 0.39 m

g/L (PM
-3 M

adrid zone 4).  O
ne 

w
ell in the W

est C
oast B

asin had an iron concentration in the Silverado exceeding the 

M
C

L.  This w
ell, Inglew

ood #1, is at the northern m
argin of the basin w

hich generally 

indicates slightly higher iron concentrations than w
ells in the central and southern 

portions of the basin w
here iron concentrations tend to be below

 M
C

L and even below
 

detectable lim
its in the Silverado aquifer.   
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Figure 4.4 presents D
H

S w
ater quality data for iron in production w

ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  The data show
 elevated iron concentrations in m

any 

production w
ells throughout the C

W
C

B
 and m

any purveyors m
ust treat groundw

ater to 

rem
ove the iron.  There does not appear to be a distinct pattern to the occurrence of 

elevated iron. Production w
ells exhibiting high iron concentrations appear in and around 

m
any w

ith non-detectable iron.   

D
ata from

 D
H

S for the W
est C

oast B
asin show

 several production w
ells in the 

northw
estern portion of the basin have iron concentrations exceeding the secondary 

M
C

L.  In the southern portion of the basin, iron concentrations w
ere either non-

detectable or below
 the M

C
L.

A
lthough 

a 
definitive 

source 
cannot 

be 
identified 

for 
the 

various 
elevated 

iron 

concentrations described above, som
e general geochem

ical relationships for dissolved 

iron in groundw
ater m

ay apply to the iron distribution patterns.  First, dissolved iron 

tends to form
 under reducing groundw

ater conditions.  G
roundw

ater having a pH
 value 

betw
een 6 and 8 (as is the case for all the W

R
D

 w
ells) can be sufficiently reducing to 

retain as m
uch as 50 m

g/L of dissolved ferrous iron at equilibrium
, w

hen bicarbonate 

activity does not exceed 61 m
g/L (H

em
, 1992).  Second, iron is a com

m
on com

ponent of 

m
any igneous rocks and is found in trace am

ounts in virtually all sedim
ents and 

sedim
entary rocks—

therefore, abundant natural sources of dissolved iron are present 

throughout the C
W

C
B

 and in particular geochem
ical conditions, the natural iron w

ill 

dissolve into the groundw
ater.  Third, w

ater m
ay dissolve any subsurface iron casing, 

piping, etc. (the m
ain m

aterials of older production w
ells and pum

ps, and distribution 

system
s), thus production w

ells them
selves m

ay contribute iron to w
ater supplies.

4.4 
M

A
N

G
A

N
E

SE
   

M
anganese concentrations in the W

R
D

 nested m
onitoring w

ells exhibit w
idespread 

vertical and horizontal variations across the C
W

C
B

.  Like iron, m
anganese is a naturally 

occurring 
elem

ent 
in 

groundw
ater 

and 
aquifer 

m
aterials. 

 
In 

the 
C

entral 
B

asin 

(Figure 4.5), m
anganese ranged from

 below
 the detection lim

it (num
erous w

ells) to 
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760 µg/L (Pico #2 zone 6).  In the southern portion of the basin, elevated m
anganese 

typically occurs in shallow
er aquifers above the Silverado producing zones.  In the 

northern portion of the C
entral basin, m

anganese is present in shallow
 zones, the 

Silverado A
quifer, and the deeper zones.

In the W
est C

oast B
asin, m

anganese concentrations in nested m
onitoring w

ells ranged 

from
 

below
 

the 
detection 

lim
it 

(num
erous 

w
ells) 

up 
to 

1,200 
µg/L 

(PM
-4 M

ariner zone 2).  In the southern portion of the W
est C

oast B
asin, like iron, 

elevated m
anganese concentrations w

ere lim
ited to aquifer zones above the Silverado.  In 

the w
estern portion of the W

est C
oast B

asin, m
anganese concentrations typically exceed 

the M
C

L in m
ost zones w

ith only a few
 of the deepest aquifer zones below

 the M
C

L.   

Figure 4.6 presents D
H

S w
ater quality data for m

anganese in production w
ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  The data show
 a large num

ber of w
ells having elevated 

m
anganese concentrations w

ith approxim
ately one-third exceeding the M

C
L.  The 

production w
ells w

ith elevated m
anganese tend to be w

idespread, but there does appear 

to be an area around and for about five m
iles dow

n the flow
 path from

 the M
ontebello 

Forebay spreading grounds w
here m

anganese is below
 the M

C
L.  In the W

est C
oast 

B
asin, 

production 
w

ells 
w

ith 
high 

concentrations 
of 

m
anganese 

tended 
to 

occur 

som
ew

hat m
ore in the w

esternm
ost w

ells.   

4.5 
N

IT
R

A
T

E
   

N
itrate concentrations in groundw

ater are a concern because its presence indicates that 

som
e 

contam
ination 

occurred 
from

 
the 

degradation 
of 

organic 
m

atter. 
 

N
ative 

groundw
ater typically does not contain nitrate.  It is usually introduced into groundw

ater 

from
 historic agricultural practices such as fertilizing crops and leaching of anim

al 

w
astes, and is also form

ed w
hen recycled w

ater is percolated through the soil during 

recharge.  Typically, organic nitrogen and am
m

onia are the initial byproducts from
 the 

decom
position of hum

an or anim
al w

astes.  The organic nitrogen and am
m

onia, as they 

becom
e oxidized, are converted to nitrite then nitrate ions in the ground.  A

 portion of the 

nitrites and nitrates are converted to nitrogen gas and hence returned to the atm
osphere.  
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N
itrate itself is not harm

ful.  H
ow

ever, it can be converted back to nitrite in infants, 

w
hich leads to m

ethem
oglobinem

ia, a condition in w
hich hem

oglobin in the blood cannot 

transport oxygen throughout the body.  This results in a lack of oxygen, causing lethargy, 

shortness of breath, and a bluish skin color.  U
nder extrem

e cases, this condition can be 

fatal.  To safeguard public health, the D
H

S has a standard of 10 m
g/L as nitrogen for 

nitrate, 1 m
g/L as nitrogen for nitrite, and 10 m

g/L as nitrogen for the total of nitrite and 

nitrate.

Figure 4.7 presents nitrate (as nitrogen) w
ater quality data for nested m

onitoring w
ells in 

the 
C

W
C

B
 

during 
W

Y
 

2001-2002. 
 

In 
the 

C
entral 

B
asin, 

nitrate 
(as 

nitrogen) 

concentrations ranged from
 below

 the detection lim
it (num

erous w
ells) to 11.4 m

g/L (Los 

A
ngeles #1 zone 5).  N

ested m
onitoring w

ells in the vicinity of the M
ontebello Forebay 

spreading grounds indicate concentrations of nitrate slightly above detection but below
 

the M
C

L.  R
io H

ondo #1 and Pico #2 show
 detectable concentrations of nitrate from

 the 

shallow
est dow

n to Zones 3 and 1 respectively.  South G
ate #1, D

ow
ney #1, and C

erritos 

#2 show
 detectable concentrations in one or m

ore of the m
iddle zones, w

hich are directly 

dow
n the flow

 path from
 the spreading grounds, how

ever Silverado and deeper zones of 

nested w
ells m

ore distant from
 the spreading grounds have no detectable concentrations 

of nitrate.  The detectable but relatively low
 concentrations of nitrate at and near the 

spreading grounds m
ay be due to the local w

ater and/or recycled w
ater com

ponent of 

recharge at the spreading grounds.  N
itrate is also observed in shallow

 zones at 

H
untington Park #1, C

om
m

erce #1, Pico #1, and W
hittier #1.  These shallow

 occurrences 

of nitrate, aw
ay from

 the spreading grounds, likely attributed to local surface recharge 

from
 form

er agricultural activities prior to the extensive land developm
ent beginning in 

the 1950s.

In the W
est C

oast B
asin nested m

onitoring w
ells, nitrate concentrations ranged from

 

below
 

the 
detection 

lim
it 

(num
erous 

w
ells) 

to 
14 

m
g/L 

(G
ardena 

#1, 
zone 

4).  

C
oncentrations exceeding the nitrate M

C
L w

ere lim
ited to the shallow

est zone of 

Inglew
ood #1 and G

ardena #1. D
etections below

 the M
C

L in the shallow
est zone at 

H
aw

thorne #1 w
ere observed along w

ith 4 of 5 zones m
onitored at Lom

ita #1.  A
s in the 
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C
entral B

asin, shallow
 zone occurrences of nitrate w

here deeper zones are below
 

detection levels are likely attributable to local surface recharge from
 form

er agricultural 

activities prior to the extensive land developm
ent beginning in the 1950s.   

Figure 4.8 presents D
H

S w
ater quality data for nitrate in production w

ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  The data show
 only one production w

ell, located in the 

Los A
ngeles Forebay exceeded the nitrate M

C
L in the C

W
C

B
 during the past data 

period.  D
etectable concentrations below

 the M
C

L w
ere generally located around and 

dow
n the groundw

ater flow
 path of the San G

abriel R
iver and R

io H
ondo spreading 

grounds 
of 

the 
M

ontebello 
Forebay, 

and 
in 

several 
scattered 

detections 
in 

the 

northw
estern portion of the C

entral B
asin.  Production w

ells in the southern portion of 

the C
entral B

asin and m
ost of the W

est C
oast B

asin show
 non-detectable nitrate 

concentrations.

4.6
H

A
R

D
N

E
SS   

Figure 4.9 presents w
ater quality data for total hardness in W

R
D

 nested m
onitoring w

ells 

in the C
W

C
B

 during W
Y

 2001-2002.  A
s described in Section 2, there is no M

C
L 

established for total hardness; rather, hardness is undesirable due to scaling and other 

qualities.  In the C
entral B

asin total hardness ranged from
 7.4 (Long B

each 1 zone 2) to 

1,030 m
g/L (W

hittier #1 zone 1), w
hile in the W

est C
oast B

asin, hardness ranged from
 

17.9 m
g/L (W

ilm
ington #2 zone 1) to 5,140 m

g/L (PM
-4 M

ariner zone 2).  In general, 

the deeper aquifers in the southern portion of the C
entral B

asin and locally in the W
est 

C
oast B

asin show
 low

 total hardness, zones characterized as having older native 

groundw
ater.  M

ost other zones in both basins have m
oderate to high hardness.   

Figure 4.10 presents D
H

S w
ater quality data for total hardness in production w

ells in the 

C
W

C
B

 during W
Y

s 1999-2002.  G
roundw

ater in the W
est C

oast B
asin has m

oderate 

hardness.  Production w
ells in the southern and w

estern portions of the C
entral B

asin 

show
 groundw

ater w
ith low

 to m
oderate hardness.  In the northern portion of the C

entral 

B
asin, production w

ells show
 groundw

ater w
ith generally m

oderate to high hardness.   



 
4-9 

4.7
SU

L
FA

T
E

   

Figure 4.11 presents w
ater quality data for sulfate in W

R
D

 nested m
onitoring w

ells in 

the C
W

C
B

 during W
Y

 2001-2002.  In the C
entral B

asin sulfate ranged from
 below

 the 

detection lim
it (num

erous w
ells) to 1,400 m

g/L (W
hittier #1 zone 1), w

hile in the W
est 

C
oast B

asin sulfate ranged from
 below

 the detection lim
it (num

erous w
ells) to 650 m

g/L 

(PM
-4 M

ariner zone 2).  The data indicate, generally, the low
est sulfate concentrations 

are found in m
ost of the deeper zones of the W

est C
oast B

asin and southern portion of 

the C
entral B

asin.  A
gain, these are areas characterized in previous sections as having 

older native groundw
ater.  The upperm

ost one or tw
o zones in m

any of these w
ells 

typically show
 elevated sulfate concentrations, likely due to local surface recharge.  In 

the northeast portion of the C
entral B

asin, higher sulfate concentrations are observed in 

m
ost zones prim

arily due to the relatively high sulfate in im
ported C

olorado R
iver w

ater.  

O
nly tw

o nested m
onitoring w

ells indicated the Silverado A
quifer is im

pacted by sulfate 

greater than the M
C

L.  These include the W
hittier #1 w

ell, in an area of generally poor 

w
ater quality, and PM

-4 M
ariner, w

hich is im
pacted by sea w

ater intrusion in the W
est 

C
oast B

asin. 

Figure 4.12 presents D
H

S w
ater quality data for sulfate in production w

ells in the 

C
W

C
B

 during W
Y

s 1999-2002.  The production w
ell data indicate patterns of sulfate 

concentrations sim
ilar to the deeper zones of W

R
D

 nested m
onitoring w

ells.  Sulfate is 

generally low
 in the central and eastern areas of the W

est C
oast B

asin and southern 

portion of the C
entral B

asin, and som
ew

hat higher along the w
estern m

argin of the W
est 

C
oast B

asin and in the northern portion of the C
entral B

asin.

4.8
C

H
L

O
R

ID
E

Figure 4.13 presents w
ater quality data for chloride in W

R
D

 nested m
onitoring w

ells in 

the C
W

C
B

 during W
Y

 2001-2002.  In the C
entral B

asin, chloride concentrations ranged 

from
 5.1 m

g/L (D
ow

ney #1 zone 1) to 730 m
g/L (Long B

each #1 zone 5).  The Silverado 

aquifer zones of the C
entral B

asin nested m
onitoring w

ells have low
 to very low

 chloride 

concentrations, all below
 the M

C
L of 250 m

g/L.  In the W
est C

oast B
asin, chloride 
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ranged from
 16 (G

ardena #1 zone 1) to 5600 m
g/L (PM

-4 M
ariner zone 2).  C

hloride 

concentrations exceeded the M
C

L in the Silverado aquifer zones in four of the tw
elve 

W
est C

oast B
asin nested w

ells, prim
arily due to seaw

ater intrusion (W
ilm

ington #1 and 

#2,  and PM
-4 M

ariner) or yet to be identified sources (Lom
ita #1).   

Figure 4.14 presents D
H

S w
ater quality data for chloride in production w

ells in the 

C
W

C
B

 during W
Y

s 1999-2002.  N
o C

entral B
asin production w

ells had chloride levels 

above the M
C

L.  In the southern portion of the C
entral B

asin, chloride concentrations in 

production w
ells w

ere generally below
 50 m

g/L; w
hile in the northeastern portion of the 

C
entral B

asin, concentrations in m
ost w

ells w
ere slightly higher, betw

een 50 and 100 

m
g/L.  In the W

est C
oast B

asin, available D
H

S data indicate only the w
esternm

ost 

production w
ells had chloride concentrations above the M

C
L.   

4.9 
T

R
IC

H
L

O
R

O
E

T
H

Y
L

E
N

E
 (T

C
E

) 

TC
E is a com

m
only used solvent for m

etal cleaning, dry cleaning of fabrics, and textile 

processing.  It is classified as a probable hum
an carcinogen.  Its presence in groundw

ater 

m
ost likely originated from

 im
proper disposal practices.  The M

C
L for TC

E is 5 
g/L. If 

it is found in w
ater, it can be easily treated either by packed tow

er aeration or granular 

activated carbon.

TC
E w

as detected in five W
R

D
 nested m

onitoring w
ells in the C

entral B
asin and three in 

the W
est C

oast B
asin (Figure 4.15).  In the C

entral B
asin, TC

E concentrations ranged 

from
 below

 the detection lim
it (num

erous w
ells) to 22 µg/L (Los A

ngeles #1 zone 2)  

O
nly 

one 
w

ell 
in 

the 
Silverado 

A
quifer, 

South 
G

ate 
#1, 

had 
detectable 

TC
E 

concentrations and it w
as below

 the M
C

L.  Four other locations (Los A
ngeles #1 zones 4 

and 5, H
untington Park #1 zones 3 and 4, C

om
m

erce #1 Zone 5, and D
ow

ney #1 zones 5 

and 6) had detections of TC
E in zones above the Silverado A

quifer.  The detections in 

Los A
ngeles #1 zones 4 and 5, and H

untington Park #1 Zone 3 w
ere above the M

C
L.

In the W
est C

oast B
asin, TC

E concentrations ranged from
 below

 the detection lim
it 

(num
erous w

ells) to 57 µg/L (Inglew
ood #1 zone 5).  In the shallow

est zone and deepest 
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zone of Inglew
ood #1, and the shallow

est zone of H
aw

thorne #1, TC
E concentrations 

above the M
C

L w
ere detected.  In the shallow

est zone at PM
-3 M

adrid, TC
E w

as 

detected below
 the M

C
L.  TC

E w
as not detected in the Silverado zones at any nested 

m
onitoring w

ells in the W
est C

oast B
asin.   

Figure 4.16 presents D
H

S w
ater quality data for TC

E in production w
ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  A
 total of 319 w

ells w
ere tested for TC

E.  The data 

show
 that over the past three years TC

E has been detected in 44 production w
ells in the 

C
entral B

asin.  Ten detections w
ere above the M

C
L.  A

ll of those testing above the M
C

L 

w
ere in or near the M

ontebello and Los A
ngeles Forebay areas.  In the W

est C
oast B

asin 

TC
E w

as detected in one production w
ell, above the M

C
L, sam

pled during W
Y

s 1999-

2002.

4.10 
T

E
T

R
A

C
H

L
O

R
O

E
T

H
Y

L
E

N
E

 (PC
E

)   

Tetrachloroethylene, also know
n as perchloroethylene or perc, is a solvent used in dry 

cleaning, textile processing, and m
etal degreasing. It is also used in the m

anufacture of 

fluorocarbons and as a septic tank cleaner.  Through im
proper disposal practices, it has 

contam
inated m

any groundw
ater basins.  It is a probable hum

an carcinogen. The M
C

L 

for PC
E is 5 

g/L.  Like TC
E, PC

E is easily treated w
ith packed tow

er aeration or 

granular activated carbon.

D
uring W

Y
 2001-2002, PC

E (Figure 4.17) w
as detected in six nested w

ells in the 

C
entral B

asin and one w
ell in the W

est C
oast B

asin.  In the C
entral B

asin, PC
E ranged 

from
 below

 the detection lim
it (num

erous w
ells) to 10 µg/L (Pico #2 zone 3, and South 

G
ate #1 zone 4), all from

 nested w
ells w

ithin or near the M
ontebello forebay.  A

t w
ell 

Pico #2 and South G
ate #1, PC

E w
as detected above the M

C
L in the Silverado A

quifer.  

A
t D

ow
ney #1, PC

E w
as detected below

 the M
C

L w
ithin and below

 the Silverado 

A
quifer.  Elsew

here, South G
ate #1 show

s PC
E detected below

 the M
C

L beneath the 

Silverado A
quifer.  A

t H
untington Park #1, PC

E w
as detected below

 the M
C

L in zones 3 

and 4, above the Silverado A
quifer.  A

t Los A
ngeles #1, PC

E w
as detected below

 the 

M
C

L in the shallow
est zone, above the Silverado aquifer.
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In the W
est C

oast B
asin, PC

E concentrations w
ere below

 the detection lim
it in all nested 

m
onitoring w

ells except Inglew
ood #1.  The shallow

est zone at Inglew
ood #1 had 9.7 

µg/L of PC
E.  The deepest zone, below

 the Silverado aquifer, at Inglew
ood #1 also 

indicated PC
E below

 the M
C

L.   

Figure 4.18 presents D
H

S w
ater quality data for PC

E in production w
ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  In the C
entral B

asin, PC
E w

as detected in 74 

production w
ells.  Eleven of the 74 w

ells exceeded the M
C

L for PC
E.  Production w

ells 

w
ith PC

E are prim
arily located in or near the Los A

ngeles and M
ontebello Forebays and 

extend out into the w
estern portion of the C

entral B
asin.  PC

E w
as not detected in any 

production w
ells tested in the W

est C
oast B

asin during W
Y

s 1999-2002.   

4.11 
SPE

C
IA

L
 IN

T
E

R
E

ST
 C

O
N

ST
IT

U
E

N
T

S   

Several additional w
ater quality constituents have been studied by W

R
D

 to address 

em
erging w

ater quality issues related to hazardous w
aste contam

ination, recycled w
ater 

use in the C
W

C
B

, and proposed revisions to w
ater quality regulations.  C

urrent special 

interest constituents include arsenic, hexavalent chrom
ium

, M
TB

E, total organic carbon 

(TO
C

), apparent color, and perchlorate.  The studies in som
e cases have included focused 

sam
pling of W

R
D

 nested m
onitoring w

ells and evaluation of D
H

S Title 22 Program
 data 

for the special interest constituents. The follow
ing subsections present the data collected 

for these constituents.   

4.11.1 A
rsenic

EPA
 announced on O

ctober 31, 2001 that they w
ill keep the arsenic standard at 10 

g/L,

as they had originally announced on January 21, 2001.  Three expert panel review
s w

ere 

com
pleted on the health effects of arsenic, costs for com

pliance, and benefits associated 

w
ith varying degrees of treatm

ent, and w
ere considered before EPA

’s announcem
ent.  

The current standard is 50 
g/L.  B

ecause costs for sm
all system

s w
ill be significant, 

EPA
 has indicated that they w

ill provide assistance in funding and training, as w
ell as 
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research to find new
 treatm

ent technologies that w
ill reduce the cost for com

pliance.  The 

date for com
pliance for all w

ater system
s is January 2006.   

H
ealth and Safety code Section 116361 requires the State D

epartm
ent of H

ealth Services 

to adopt a new
 arsenic M

C
L by June 30, 2004 and requires the O

ffice of Environm
ental 

H
ealth H

azard A
ssessm

ent (O
EH

H
A

) to establish a new
 Public H

ealth G
oal (PH

G
) by 

D
ecem

ber 31, 2002.  A
lso, new

 language concerning the health effects of ingesting w
ater 

w
ith arsenic w

ill be required in consum
er confidence reports after July 1, 2003.  O

EH
H

A
 

announced on M
arch 7, 2003 that they are proposing a draft PH

G
 of 0.004 µg/L and w

ill 

receive public com
m

ents until M
ay 2, 2003.  D

H
S convened three stakeholder m

eetings 

in February and M
arch 2003 to receive public com

m
ents on how

 to best approach the 

process of setting a standard for arsenic. 

A
rsenic is an elem

ent that occurs naturally in the earth's crust.  A
ccordingly, there are 

natural sources of exposure. These include w
eathering and erosion of rocks, depositing 

arsenic in w
ater bodies, and uptake of the m

etal by anim
als and plants. C

onsum
ption of 

food and w
ater are the m

ajor sources of arsenic exposure for the m
ajority of U

.S. citizens.  

O
ver ninety percent of arsenic is used as w

ood preservative in the form
 of chrom

ate 

copper arsenate to prevent dry rot, fungi, m
olds, term

ites, and other pests.  People m
ay 

also 
be 

exposed 
from

 
other 

uses 
of 

arsenic 
in 

industrial 
applications, 

such 
as 

sem
iconductor m

anufacturing, petroleum
 refining, anim

al feed additives and herbicides.  

A
rsenic is carcinogenic and also causes other health effects such as high blood pressure 

and diabetes. 

The 
Safe 

D
rinking 

W
ater 

A
ct, 

as 
am

ended 
in 

1996, 
requires 

the 
U

nited 
States 

Environm
ental Protection A

gency (EPA
) to revise the existing drinking w

ater standard 

for arsenic, w
hich they have done.  The D

H
S is required to establish a standard equal to 

or m
ore stringent than the EPA

 standard.  In establishing the new
 statew

ide standard, the 

D
H

S w
ill consider not only possible adverse health effects from

 exposure to this 

constituent but also, as required by statute, technical, and econom
ic feasibility.  Studies 

have show
n that treatm

ent to rem
ove arsenic to acceptable levels is technically feasible.  



 
4-14 

H
ow

ever, the arsenic then becom
es a potential hazardous w

aste.  It is uncertain if arsenic 

residuals can be properly disposed of at acceptable costs.  

Figure 4.19 presents arsenic w
ater quality data for W

R
D

 nested m
onitoring w

ells during 

W
Y

 2001-2002.  In the C
entral B

asin arsenic concentrations ranged from
 none detectable 

(num
erous 

w
ells) 

to 
36 

µg/L 
in 

the 
shallow

est 
zone 

at 
C

erritos 
#1. 

 
A

rsenic 

concentrations greater than the pending M
C

L in the C
entral B

asin w
ere found at four 

w
ells, the Pico #2, Lakew

ood #1, C
erritos #1, and C

erritos #2 w
ells.  A

rsenic 

concentrations exceeding the pending M
C

L in the Silverado aquifer zones w
ere found 

only at C
erritos #1, along the eastern D

istrict boundary.  O
verall the distribution of 

arsenic appears to be sim
ilar to the distribution of iron and m

anganese in the C
entral 

B
asin w

ith generally low
er concentrations near the Forebays and higher concentrations 

dow
n the flow

 paths aw
ay from

 the M
ontebello Forebay spreading basins.

In the W
est C

oast B
asin no zones in the Silverado A

quifer had arsenic concentrations 

above the pending M
C

L.  O
nly the deepest zone in G

ardena #1, below
 the Silverado 

A
quifer, had a concentration (20 µg/L) of arsenic above the pending M

C
L of 10 µg/L.

Figure 4.20 presents D
H

S w
ater quality data for arsenic in production w

ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  Production w
ells in the central and southeastern portion 

of the C
entral B

asin indicated eleven production w
ells w

ith arsenic concentrations above 

the pending M
C

L.  M
any other production w

ells at various locations in the C
entral B

asin 

had arsenic betw
een 5 and 10 µg/L.  A

rsenic w
as not detected in any W

est C
oast B

asin 

production w
ells from

 W
Y

s 1999 through 2002.   

4.11.2 C
hrom

ium

C
hrom

ium
 is a m

etal used in the m
anufacture of stainless steel, m

etal plating operations, 

and other applications.  It has the potential to contam
inate groundw

ater from
 spills and 

leaking tanks.  It com
es in tw

o basic form
s:  chrom

ium
 3 (trivalent) and chrom

ium
 6 

(hexavalent).  C
hrom

ium
 3 is a basic nutrient that is quite com

m
only ingested by adults 

in doses of 50 to 200 µg/day. C
hrom

ium
 6 is a know

n carcinogen w
hen inhaled.  This is 
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based on occupational exposures in chrom
ium

 plating and other related industries.  It is 

unclear if ingestion of chrom
ium

 6 is harm
ful. 

C
urrently the M

C
L for total (all form

s of) chrom
ium

 is 50 µg/L.  In February 1999, 

O
EH

H
A

 established a Public H
ealth G

oal for total chrom
ium

 at 2.5 µg/L, based on a 

health protective level for chrom
ium

 6 at 0.2 µg/L and the assum
ption that 7 percent of 

total chrom
ium

 in drinking w
ater is chrom

ium
 6.  In N

ovem
ber 2001, O

EH
H

A
 

announced that it rescinded this PH
G

.  A
t their request earlier this year, a scientific panel 

convened by the U
niversity of C

alifornia, know
n as the C

hrom
ate Toxicity R

eview
 

C
om

m
ittee, review

ed the study that O
EH

H
A

 originally used as a basis for their PH
G

 and 

concluded in Septem
ber 2001 that the data w

ere flaw
ed and should not be used for health 

risk assessm
ent.  A

t the request of both D
H

S and O
EH

H
A

, the N
ational Toxicity 

Program
 of the N

ational Institute of Environm
ental H

ealth Sciences w
ill perform

 a long-

term
 health effects study on rodents to evaluate the potential carcinogenicity of ingested 

chrom
ium

 6.  It is expected to be com
pleted in 2005. D

H
S has added chrom

ium
 6 to its 

list of U
nregulated C

hem
icals R

equiring M
onitoring (U

C
R

M
) in production w

ells.

H
ealth and Safety C

ode Section 116365.5 requires D
H

S to adopt a chrom
ium

 6 M
C

L by 

January 1, 2004.  O
EH

H
A

 w
ill develop a new

 chrom
ium

 6 PH
G

 in 2003.   

Figure 4.21 presents total chrom
ium

 w
ater quality data for W

R
D

 nested m
onitoring 

w
ells.  In the C

entral B
asin, only the upperm

ost zone in the Los A
ngeles #1 nested w

ell 

exceeded the M
C

L of 50 µg/L for total chrom
ium

.  Trace levels of total chrom
ium

 w
ere 

detected in one or m
ore zones of num

erous other C
entral B

asin nested w
ells.  Total 

chrom
ium

 w
as not detected above the M

C
L in the W

est C
oast B

asin.  A
s in the C

entral 

B
asin, trace levels of total chrom

ium
 w

ere detected in one or m
ore zones of num

erous 

other nested w
ells in the W

est C
oast B

asin. 

Figure 4.22 presents D
H

S w
ater quality data for total chrom

ium
 in production w

ells 

across the C
W

C
B

 during W
Y

s 1999-2002.  O
nly tw

o production w
ells in the South G

ate 

area of the C
entral B

asin exceeded the M
C

L for total chrom
ium

.  Four other production 
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w
ells, all in the northw

est corner of the C
entral B

asin, had total chrom
ium

 detected below
 

the M
C

L.  In the m
ajority of other production w

ells sam
pled in the C

entral B
asin, total 

chrom
ium

 w
as not detected.  Total chrom

ium
 w

as detected below
 the M

C
L in one 

production w
ell in the central portion of the W

est C
oast B

asin.  

Figure 
4.23 

presents 
hexavalent 

chrom
ium

 
w

ater 
quality 

data 
for 

W
R

D
 

nested 

m
onitoring w

ells.  In the C
W

C
B

, m
ost W

R
D

 nested m
onitoring w

ells w
ere sam

pled 

tw
ice for hexavalent chrom

ium
 since early 1998.  M

ost zones of nested m
onitoring w

ells 

of the C
W

C
B

 tested below
 the Prelim

inary H
ealth G

oal of 0.2 µg/L.  H
ow

ever, in one 

area, the northern portion of the C
entral B

asin, hexavalent chrom
ium

 w
as detected from

 

0.2 to 30 µg/L.  A
ll of the detected concentrations w

ere below
 the current M

C
L for total 

chrom
ium

.  In the Los A
ngeles #1, H

untington Park #1, C
om

m
erce #1, D

ow
ney #1, 

Pico #1, and W
hittier #1 w

ells hexavalent chrom
ium

 w
as detected in zones above the 

Silverado A
quifer.  In Los A

ngeles #1, South G
ate #1, D

ow
ney #1, R

io H
ondo #1, 

Pico #2, C
erritos #2, and Long B

each #1 hexavalent chrom
ium

 w
as detected in zones 

w
ithin and/or below

 the Silverado A
quifer.  In the W

est C
oast B

asin, hexavalent 

chrom
ium

 w
as detected below

 the M
C

L in the shallow
est zones of Inglew

ood #1, 

G
ardena #1, and C

handler #3.

A
s new

 w
ells are added to the W

R
D

 nested m
onitoring w

ell netw
ork, sam

ples w
ill be 

collected for hexavalent chrom
ium

 analysis to update these special study results.  W
R

D
 

w
ill report these updates in subsequent regional groundw

ater m
onitoring reports.   

Figure 4.24 presents W
Y

s D
H

S w
ater quality data for hexavalent chrom

ium
 in 

production w
ells across the C

W
C

B
 during 1999-2002.  H

exavalent chrom
ium

 analyses 

have been reported in 134 production w
ells in the C

entral B
asin and W

est C
oast B

asins.  

D
etections of hexavalent chrom

ium
 w

ere observed in the northern portion of the C
entral 

B
asin.  M

ost of the detected concentrations w
ere below

 the M
C

L for total chrom
ium

, 

only one production w
ell in the C

entral B
asin had a concentration above the M

C
L.  In the 

southern and southeastern portion of the C
entral B

asin, all production w
ells tested below

 

the detection lim
it for hexavalent chrom

ium
.  H

exavalent chrom
ium

 w
as not detected in 
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any W
est C

oast B
asin production w

ell.   

4.11.3 M
ethyl T

ert-B
utyl E

ther (M
T

B
E

)   

M
ethyl tert(iary) butyl ether (M

TB
E) is a synthetic chem

ical added to gasoline to 

im
prove air quality as part of the federal C

lean A
ir A

ct.  Lim
ited quantities have been 

used in gasoline in C
alifornia since the 1970s.  In 1992, oil com

panies began using it 

extensively in C
alifornia to m

eet reform
ulated gas requirem

ents of the State A
ir 

R
esources B

oard. Its use enables gasoline to burn m
ore com

pletely.  H
ow

ever, M
TB

E 

has been detected in groundw
ater and surface w

ater sources throughout C
alifornia from

 

leaking underground storage tanks and pipelines and spills and also from
 em

issions of 

m
arine engines into lakes and reservoirs.  A

nim
al tests have show

n it to be carcinogenic.  

Effective M
ay 17, 2000, a prim

ary M
C

L of 13 µg/L w
as established by D

H
S.  A

 

secondary standard of 5 µg/L w
as established in response to taste and odor concerns.  A

n 

executive order by G
overnor D

avis baned the use of M
TB

E by D
ecem

ber 31, 2002, 

w
hich should significantly reduce, if not virtually elim

inate new
 discharges.  In M

arch 

2002, the G
overnor delayed the ban one year to D

ecem
ber 31, 2003 over concerns that a 

ban w
ould result in gasoline shortages and increased prices.  The m

ost likely substitute 

for M
TB

E is ethanol.  The production and distribution of ethanol, how
ever, is 

problem
atic.  There m

ay not be an adequate supply source, and it cannot be delivered by 

pipelines.  The state requested a w
aiver for oxygenates from

 the U
SEPA

, and w
as denied 

this request.  The state has filed suit requesting EPA
 to reconsider. 

Figure 4.25 presents M
TB

E w
ater quality data for W

R
D

 nested m
onitoring w

ells during 

W
Y

 2001-2002.  M
TB

E w
as detected in only the upperm

ost zone of one of the W
R

D
 

nested m
onitoring w

ells, G
ardena #1 in the W

est C
oast B

asin.  This w
as the first 

detection of M
TB

E in the C
W

C
B

 by W
R

D
 since the m

onitoring of the nested w
ells for 

this chem
ical began in 1999.   

Figure 4.26 presents D
H

S w
ater quality data for M

TB
E in production w

ells across the 

C
W

C
B

 during W
Y

s 1999-2002.  In the C
entral B

asin, M
TB

E w
as detected in tw

o 

production w
ells in the M

ontebello Forebay area.  These w
ere the first D

H
S reported 
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M
TB

E detections in the C
W

C
B

 since M
TB

E em
erged as a chem

ical of concern in the 

1990s.  M
TB

E w
as not detected in any W

est C
oast B

asin production w
ells during the 

reporting period.

4.11.4 T
otal O

rganic C
arbon   

Total organic carbon (TO
C

) is the broadest m
easure of all organic m

olecules in w
ater.  

TO
C

 can be naturally occurring, w
astew

ater-derived, or a com
bination of both (N

R
C

, 

1998).  W
hile there is no M

C
L established for TO

C
, regulators are generally concerned 

w
ith w

astew
ater derived TO

C
 as a m

easurable com
ponent of recycled w

ater.  Typically, 

w
astew

ater that has been subjected to effective secondary treatm
ent contains 5 to 

15 m
g/L of TO

C
.  A

dvanced treatm
ent can effectively low

er the TO
C

 concentration to 

less than 1 m
g/L.  Likew

ise, soil has also been proven to be an effective m
ethod in 

reducing TO
C

 in reclaim
ed w

ater.  It is likely that m
uch of the TO

C
 m

easured in 

groundw
ater sam

ples in both nested m
onitoring w

ells and production w
ells in the C

W
C

B
 

is naturally occurring in the aquifer system
s and w

as derived from
 organic m

aterial and 

decaying vegetation either deposited w
ith the aquifer sedim

ents as the basins w
ere filling 

or originally contained in im
ported w

ater.   

Figure 4.27 presents TO
C

 w
ater quality data for W

R
D

 nested m
onitoring w

ells during.  

In the C
entral B

asin, TO
C

 w
as detected in m

ultiple zones of 16 out of 19 nested 

m
onitoring w

ells.  O
nly La M

irada #1 and C
erritos #1 had no detectable TO

C
 in any 

zone.  W
here TO

C
 is present, concentrations are typically below

 1 m
g/L and less 

frequently betw
een 1 and 5 m

g/L.  These low
er concentrations of TO

C
 occur in the 

shallow
 and m

iddle zones of the nested w
ells.  H

igher concentrations of TO
C

 are 

generally found in deeper zones.  O
nly four w

ells in the C
entral B

asin have zones w
ith 

TO
C

 greater than 5 m
g/L including the tw

o deepest zones at Long B
each #6, the deepest 

zone at Long B
each #2, the deepest tw

o zones at Inglew
ood #2, and the deepest zone 

sam
pled at M

ontebello #1.  The deeper w
ells w

ith TO
C

 greater than 5 m
g/L are likely to 

contain naturally occurring organic carbon, and not w
astew

ater related organic carbon.  

In the W
est C

oast B
asin, TO

C
 greater than 1 m

g/L is present in one or m
ore zones at all 

12 nested m
onitoring w

ells tested, and greater than 5 m
g/L in one or m

ore zones at six 
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out of the 12 W
est C

oast B
asin production w

ells tested.

Figure 4.28 presents lim
ited D

H
S w

ater quality data for TO
C

 in production w
ells across 

the C
W

C
B

 during W
Y

s 1999-2002.  D
uring the three-year period only 46 w

ells w
ere 

tested for TO
C

.  O
nly five out of the 46 w

ells tested below
 the detection lim

it for TO
C

.  

M
ost had TO

C
 ranging from

 1 to 5 m
g/L and m

ost w
ere located near the M

ontebello 

Forebay spreading basins or in the southern C
entral B

asin (C
ity of Long B

each).

4.11.5 A
pparent C

olor

A
pparent color in groundw

ater (colored groundw
ater) is not toxic or harm

ful; how
ever an 

M
C

L of 15 apparent color units (A
C

U
s) has been established as an aesthetic standard.  

C
olored groundw

ater results from
 colloidal organic particles suspended in the w

ater and 

im
part colors ranging from

 pale yellow
 to a dark tea brow

n.  There is an observed 

relationship betw
een apparent color and TO

C
, especially in the higher ranges of 

concentrations.  C
olored groundw

ater can be effectively treated and served, how
ever it is 

relatively expensive. 

Figure 4.29 presents apparent color w
ater quality data for W

R
D

 nested m
onitoring w

ells 

in the C
W

C
B

 during W
Y

 2001-2002.  A
pparent color is present above the M

C
L in the 

deepest zones of nine nested m
onitoring w

ells.  Tw
o other w

ells have apparent color 

above the M
C

L in interm
ediate zones.  A

pparent color does not exceed the M
C

L in the 

upperm
ost zone in any nested m

onitoring w
ell tested.  This relationship of higher color 

and depth, along w
ith the relationship w

ith TO
C

, is probably due to an increase in the 

content of natural organic m
atter in the deeper sedim

ents of the basins.   

Figure 4.30 presents D
H

S w
ater quality data for apparent color in production w

ells 

across the C
W

C
B

 during W
Y

s 1999-2002.  These data indicate that colored groundw
ater 

is not a w
idespread problem

 in the basins.  M
ost production w

ells tested below
 the M

C
L.  

Locally, in the C
erritos, Long B

each, Inglew
ood, and South G

ate/C
om

m
erce areas, 

several w
ells did test above the M

C
L for apparent color and the purveyors in those areas 

do have treatm
ent system

s operating to rem
ove color from

 the groundw
ater.   
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4.11.6 Perchlorate

Perchlorate is the prim
ary ingredient in rockets, m

issiles, and firew
orks.  It also has 

w
idespread use in air bag inflators, electronics, electroplating, lubricating oils, and the 

production of paints and enam
els.  Studies show

ed that perchlorate can im
pact the proper 

functioning of the thyroid gland by inhibiting the uptake of iodide, and cause a decrease 

in the production of horm
ones necessary for norm

al grow
th and developm

ent and norm
al 

m
etabolism

.   

D
H

S established an action level of 18 µg/L in 1997, but revised it to be 4 µg/L on 

January 18, 2002, based on m
ore current studies.  O

EH
H

A
 proposed a draft PH

G
 of 2 to 

6 µg/L in D
ecem

ber 2002, after receiving public com
m

ents, and O
EH

H
A

 is now
 drafting 

their findings before issuing a final PH
G

. H
ealth and Safety C

ode Section 116275 

requires D
H

S to adopt a M
C

L for perchlorate by January 1, 2004.

Figure 4.31 presents perchlorate w
ater quality data for W

R
D

 nested m
onitoring w

ells in 

the C
W

C
B

 during 1998-2002.  Perchlorate w
as not detected above the State A

ction Level 

(SA
L) in any W

R
D

 nested m
onitoring w

ells.  Perchlorate is present below
 the SA

L in 

four of the 29 nested m
onitoring w

ells.  In the C
entral B

asin perchlorate w
as in or below

 

the Silverado A
quifer at D

ow
ney #1, South G

ate #1 and Los A
ngeles #1.  Perchlorate 

w
as also detected in the shallow

est zone of Los A
ngeles #1.  In the W

est C
oast B

asin, 

perchlorate w
as detected below

 the SA
L at one w

ell, the shallow
est zone of Lom

ita #1.  

Several of the W
R

D
 nested m

onitoring w
ells have not been tested for perchlorate and 

these w
ells w

ill be sam
pled during the next m

onitoring period and the results of this 

special study constituent w
ill be updated in next year’s report.   

Figure 4.32 presents D
H

S w
ater quality data for perchlorate in production w

ells across 

the C
W

C
B

 during W
Y

s 1999-2002.  These data indicate perchlorate is not a w
idespread 

problem
 in the basins.  M

ost production w
ells tested below

 the detection lim
it.  Locally, 

one production w
ell in N

orw
alk and three production w

ells in the Los A
ngeles Forebay 

had perchlorate concentrations detected below
 the SA

L.
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SE
C
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SU
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M
A

R
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 O
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D
IN

G
S 

This A
nnual G

roundw
ater M

onitoring R
eport w

as prepared by W
R

D
 to report on the 

groundw
ater conditions in the C

W
C

B
 during the W

Y
 2001-2002.  A

 sum
m

ary of 

findings is presented below
. 

A
rtificial 

replenishm
ent 

activities 
com

bined 
w

ith 
natural 

replenishm
ent 

and 

controlled pum
ping have ensured a sustainable, reliable supply of groundw

ater in the 

C
W

C
B

.  A
rtificial replenishm

ent w
ater sources used by W

R
D

 include im
ported w

ater 

from
 the M

etropolitan W
ater D

istrict of Southern C
alifornia, recycled w

ater from
 the 

C
ounty Sanitation D

istricts of Los A
ngeles C

ounty, recycled w
ater w

ith advanced 

treatm
ent from

 W
est B

asin M
W

D
, and In-Lieu replenishm

ent w
ater. 

A
t the M

ontebello Forebay, 41,268 A
F of im

ported w
ater w

as purchased for 

replenishm
ent during W

Y
 2001-2002.  A

 total of 60,596 A
F of recycled w

ater w
as 

purchased for spreading in the M
ontebello Forebay.  A

 total of 24,376 A
F of 

im
ported w

ater w
as purchased for injection to the seaw

ater barriers.  A
 total of 

7,276 A
F of recycled w

ater w
as purchased for injection into the W

est C
oast B

asin 

B
arrier Project.  In-Lieu replenishm

ent w
ater totaled 20,720 A

F for Fiscal Y
ear 

2001-2002.  Total artificial replenishm
ent w

as 154,236 A
F for W

Y
 2001-2002.

G
roundw

ater production in the C
W

C
B

 w
as 249,996 A

F for W
ater Y

ear 2001-2002.  

This am
ount is less than the adjudicated am

ount of 281,835 A
F, partly due to W

R
D

’s 

In-Lieu R
eplenishm

ent Program
, w

hich provides incentives to pum
pers for not 

pum
ping in areas that are difficult to recharge by other m

eans.

G
roundw

ater levels w
ere m

onitored continuously in the C
W

C
B

 over the w
ater year.  

The W
R

D
 nested m

onitoring w
ells show

 clear, significant differences in groundw
ater 

elevations betw
een the various aquifers screened.  The head differences in the W

R
D

 

nested m
onitoring w

ells reflect both hydrogeologic and pum
ping conditions in the 

C
W

C
B

.  V
ertical head differences betw

een 1 and 110 feet occur betw
een zones above 

and w
ithin the producing zones. The greatest head differences tend to occur in the 
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pum
ping holes of the C

entral and W
est C

oast B
asin Pressure A

reas, w
hile the 

sm
allest differences occur in the M

ontebello Forebay recharge area, and the Torrance 

area w
hich has thick, m

erged aquifers.   

B
asinw

ide hydrographs and groundw
ater elevations m

easured in nested m
onitoring 

w
ells and key production w

ells indicate a slight decline in w
ater levels in the C

W
C

B
 

during W
Y

 2001-2002.  O
n average, w

ater levels dropped about 2 feet during W
Y

 

2001-2002.  The change in groundw
ater storage for the C

W
C

B
 w

as calculated at a 

loss in storage of approxim
ately 36,454 A

F from
 the C

W
C

B
.   

The w
ater quality associated w

ith key constituents in untreated im
ported w

ater used 

at the M
ontebello Forebay spreading grounds rem

ains good.  A
verage TD

S, hardness, 

iron and m
anganese concentrations in both C

olorado R
iver and State Project W

ater 

rem
ain below

 their respective M
C

Ls.  M
eanw

hile, TC
E and PC

E have not been 

detected in either w
ater source.

The w
ater quality associated w

ith key constituents in recycled w
ater used at the 

M
ontebello Forebay spreading grounds also rem

ains excellent and is carefully 

m
onitored and controlled to show

 little variation over tim
e.   

Storm
w

ater sam
ples are occasionally collected and analyzed for w

ater quality 

param
eters.  Sam

ples collected during W
Y

 2001/2002 show
 that average storm

w
ater 

TD
S concentrations and hardness are low

er than m
ost other sources of replenishm

ent 

w
ater.

B
ased on the data obtained from

 the W
R

D
 nested m

onitoring w
ells during W

Y
 

2001-2002, the w
ater quality associated w

ith key constituents in groundw
ater differs 

both vertically betw
een aquifers and horizontally (areally) across the C

W
C

B
.   

TD
S concentrations for W

R
D

 w
ells located in the C

entral B
asin are relatively low

, 

w
hile TD

S concentrations for W
R

D
 w

ells located in the W
est C

oast B
asin are 

elevated in portions of the basin, prim
arily the Torrance and D

om
inguez G

ap areas.  

The elevated TD
S concentrations m

ay be caused by seaw
ater intrusion or connate 

brines, or possibly oil field brines.  D
uring this reporting period, concentrations in the 

C
entral B

asin ranged from
 190 m

g/L to 2,720 m
g/L, and in the W

est C
oast B

asin 

200 m
g/L to 11,000 m

g/L. The D
istrict is conducting further studies w

ith the U
SG

S 

to identify the sources of high TD
S.
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Iron concentrations continue to be problem
atic in portions of the C

W
C

B
.  D

uring this 

reporting period, concentrations in the C
entral B

asin ranged from
 non-detectable to 

0.61 m
g/L, and in the W

est C
oast B

asin non-detectable to 0.39 m
g/L.  The secondary 

M
C

L for iron is 0.3 m
g/L.  Sources of the localized high iron concentrations have yet 

to be identified.

Sim
ilar to the iron concentrations, m

anganese concentrations exceed the M
C

L 

(50 µg/L) in a large num
ber of nested m

onitoring w
ells and production w

ells across 

the C
W

C
B

. D
uring this reporting period, concentrations in the C

entral B
asin ranged 

from
 non-detectable to 760 µg/L, and in the W

est C
oast B

asin from
 non-detectable to 

1,200 µg/L.  Sim
ilar to iron, sources of the localized high m

anganese concentrations 

have yet to be identified.

N
itrate (as nitrogen) concentrations in W

R
D

 nested m
onitoring w

ells in the C
entral 

B
asin ranged from

 non-detectable to 11.4 m
g/L, and in the W

est C
oast B

asin non-

detectable to 14 m
g/L.  C

oncentrations approaching or exceeding the 10 m
g/L M

C
L 

tend to be lim
ited to the upperm

ost zone at a particular nested w
ell and likely due to 

localized infiltration and leaching.  N
o concentrations above the M

C
L w

ere observed 

in the Silverado A
quifer.  D

H
S data indicated no C

W
C

B
 production w

ells tested for 

nitrate above the M
C

L from
 W

Y
s 1999-2002.   

TC
E w

as not detected in the Silverado A
quifer in the W

R
D

 w
ells sam

pled, w
ith the 

exception of South G
ate #1. D

uring this reporting period, concentrations in nested 

m
onitoring w

ells in the C
entral B

asin ranged from
 non-detectable to 22 µg/L, and in 

the W
est C

oast B
asin from

 non-detectable to 57 µg/L.  D
H

S data indicate that TC
E 

w
as detected in 44 production w

ells in the C
entral B

asin from
 W

Y
s 1999-2002.  Ten 

out of the 44 detections exceed the M
C

L for TC
E.  In the W

est C
oast B

asin, TC
E w

as 

detected below
 the M

C
L in one production w

ell.

PC
E w

as detected in six W
R

D
 nested m

onitoring w
ells in the C

entral B
asin and one 

w
ell in the W

est C
oast B

asin.  PC
E w

as detected in the Silverado A
quifer in three of 

the W
R

D
 w

ells sam
pled.  D

uring this reporting period, concentrations in the C
entral 

B
asin ranged from

 non-detectable to 10 µg/L, and in the W
est C

oast B
asin from

 non-

detectable to 9.7 µg/L.  D
H

S data indicate that PC
E w

as detected in 74 production 

w
ells in the C

entral B
asin from

 W
Y

s 1999-2002.  Eleven out of the 74 detections 



 
5-4 

exceeded the M
C

L for PC
E.  PC

E w
as not detected in any W

est C
oast B

asin 

production w
ells.

EPA
 has adopted a new

 arsenic standard for drinking w
ater, decreasing the form

er 

M
C

L of 50 µg/L to 10 µg/L.  Enforcem
ent of the pending M

C
L is scheduled to begin 

in 2006.  W
R

D
 nested m

onitoring w
ells indicated arsenic concentrations in the 

southeast portion of the C
entral B

asin exceed the pending M
C

L.  Eleven production 

w
ells, all in the southern portion of the C

entral B
asin, had arsenic concentrations 

exceeding the pending M
C

L of 10 µg/L.  A
rsenic w

as not detected above the M
C

L in 

any W
est C

oast B
asin production w

ells.   

C
hrom

ium
, including hexavalent chrom

ium
, has been detected above the M

C
L in 

groundw
ater sam

ples from
 one W

R
D

 nested m
onitoring w

ell and three production 

w
ells in or near the M

ontebello and Los A
ngeles Forebay areas.  A

dditional 

m
onitoring w

ells and production w
ells had detectable chrom

ium
 concentrations 

below
 the M

C
L.  Som

e of the detections are in the deep aquifers including the 

Silverado 
and 

Sunnyside 
aquifers. 

D
H

S 
data 

for 
hexavalent 

chrom
ium

 
in 

groundw
ater from

 production w
ells w

ere reasonably consistent w
ith data for nested 

m
onitoring w

ells.  W
R

D
 is currently conducting an investigation to identify potential 

sources of hexavalent chrom
ium

 in the South G
ate/C

udahy/B
ell G

ardens area of the 

C
entral B

asin.

M
TB

E has been detected, for the first tim
e, in one W

R
D

 nested m
onitoring w

ell and 

in tw
o C

entral B
asin production w

ells, both below
 the M

C
L.

Total organic carbon and apparent color are being m
onitored and studied in relation 

to the potential groundw
ater production from

 deeper portions of the C
W

C
B

 than have 

typically been utilized in the past.

Perchlorate has been detected in four W
R

D
 nested m

onitoring w
ells and three 

production w
ells in the C

entral B
asin, all below

 the SA
L.  Perchlorate w

as not 

detected in W
est C

oast B
asin w

ells. 

A
s represented by these data, groundw

ater in the C
W

C
B

 is of generally good quality 

and is suitable for continued use by the pum
pers in the D

istrict, the stakeholders, and 

the public.  Localized areas of m
arginal to poor w

ater quality are receiving or m
ay 

require treatm
ent prior to being used as a potable source.   
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W
R

D
 w

ill continue to update and augm
ent its R

egional G
roundw

ater M
onitoring 

Program
 to best serve the needs of the D

istrict, the pum
pers and the public.  Som

e of the 

activities planned under this program
 for the W

Y
 2002/2003 are listed below

.   

W
R

D
 w

ill continue to m
axim

ize recycled w
ater use at the M

ontebello Forebay 

spreading grounds w
ithout exceeding regulatory lim

its, because recycled w
ater is a 

relatively low
-cost replenishm

ent w
ater source.  O

ver the past three years, W
R

D
 has 

fully utilized this resource w
ithin regulatory lim

its.   

W
R

D
 w

ill continue to m
axim

ize recycled w
ater use at the W

est C
oast B

asin barrier, 

and intends to use recycled w
ater at the D

om
inguez G

ap and A
lam

itos barriers in the 

near future.

W
R

D
 w

ill continue to m
onitor the quality of replenishm

ent w
ater sources to ensure 

the C
W

C
B

 are being recharged w
ith high-quality w

ater.   

Total injection quantities at all three seaw
ater intrusion barriers are expected to 

increase over the next several years as additional barrier w
ells are constructed to 

further com
bat seaw

ater intrusion.  W
R

D
 w

ill w
ork w

ith the pum
pers over the next 

year to find solutions to reduce the injection w
ater dem

ands and/or high costs.  B
asin 

m
anagem

ent alternatives including A
quifer Storage and R

ecovery (A
SR

) projects, 

pipeline construction, and other conjunctive use projects and program
s w

ill be 

explored to help find these solutions.

W
R

D
 continues refining the regional understanding of groundw

ater occurrence, 

m
ovem

ent, and quality.  W
ater levels w

ill be recorded using autom
atic dataloggers to 

m
onitor groundw

ater elevation differences throughout the year. 

W
R

D
 and the U

SG
S have com

pleted construction of four new
 nested groundw

ater 

m
onitoring w

ells this past year w
hich w

ill be added to the regional groundw
ater 

m
onitoring program

.  These w
ells are located in G

ardena, C
om

pton, N
orw

alk, and 

Long B
each.



 
6-2 

W
R

D
 w

ill continue to sam
ple groundw

ater from
 nested m

onitoring w
ells, and 

analyze the sam
ples for general w

ater quality constituents.  In addition, W
R

D
 w

ill 

continue to focus on constituents of interest to W
R

D
 and the pum

pers such as TC
E, 

PC
E, arsenic, hexavalent chrom

ium
, M

TB
E, perchlorate, and apparent color.   

W
R

D
 w

ill continue to use the data generated by this R
egional G

roundw
ater 

M
onitoring Program

 along w
ith W

R
D

’s advanced G
IS capabilities to address current 

and upcom
ing issues related to w

ater quality and groundw
ater replenishm

ent in the 

C
entral and W

est C
oast B

asins.
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D
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W
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R
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(D
W

R
), 

Bulletin 
N

o. 
104: 
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U
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W
ell N

am
e

Z
one

W
R

D
 ID

 
N

um
ber

D
epth of 

W
ell (feet)

T
op of 

Perforation
(feet)

B
ottom

 of 
Perforation

(feet)

A
quifer

D
esignation

C
arson #1

1
100030

1010
990

1010
S

unnyside
2

100031
760

740
760

S
ilverado

3
100032

480
460

480
Lynw

ood
4

100033
270

250
270

G
age

C
arson #2

1
101787

1250
1230

1250
Low

er S
an P

edro
2

101788
870

850
870

S
ilverado

3
101789

620
600

620
S

ilverado
4

101790
470

450
470

Lynw
ood

5
101791

250
230

250
G

age
C

erritos #1
1

100870
1215

1155
1175

S
unnyside

2
100871

1020
1000

1020
S

unnyside
3

100872
630

610
630

S
ilverado

4
100873

290
270

290
H

ollydale
5

100874
200

180
200

G
age

6
100875

135
125

135
A

rtesia
C

erritos #2
1

101781
1370

1350
1370

S
unnyside

2
101782

935
915

935
S

ilverado
3

101783
760

740
760

S
ilverado

4
101784

510
490

510
Lynw

ood
5

101785
370

350
370

G
age

6
101786

170
150

170
G

aspur
C

handler #3b
1

100082
363

341
363

G
age/Lynw

ood/S
ilverado

C
handler #3a

2
100083

192
165

192
G

age/Lynw
ood/S

ilverado
C

om
m

erce #1
1

100881
1390

1330
1390

P
ico Form

ation
2

100882
960

940
960

S
unnyside

3
100883

780
760

780
S

unnyside
4

100884
590

570
590

S
ilverado

5
100885

345
325

345
H

ollydale
6

100886
225

205
225

E
xposition/G

age
D

ow
ney #1

1
100010

1190
1170

1190
S

unnyside
2

100011
960

940
960

S
ilverado

3
100012

600
580

600
S

ilverado
4

100013
390

370
390

H
ollydale/Jefferson

5
100014

270
250

270
E

xposition
6

100015
110

90
110

G
aspur

G
ardena #1

1
100020

990
970

990
S

unnyside
2

100021
465

445
465

S
ilverado

3
100022

365
345

365
Lynw

ood
4

100023
140

120
140

G
age

H
aw

thorne #1
1

100887
990

910
950

P
ico Form

ation
2

100888
730

710
730

Low
er S

an P
edro/S

unnyside
3

100889
540

520
540

Low
er S

an P
edro/S

unnyside
4

100890
420

400
420

S
ilverado

5
100891

260
240

260
Lynw

ood
6

100892
130

110
130

G
age

H
untington P

ark #1
1

100005
910

890
910

S
ilverado

2
100006

710
690

710
Jefferson

3
100007

440
420

440
G

age
4

100008
295

275
295

E
xposition

5
100009

134
114

134
G

aspur
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W
ell N

am
e

Z
one

W
R

D
 ID

 
N

um
ber

D
epth of 

W
ell (feet)

T
op of 

Perforation
(feet)

B
ottom

 of 
Perforation

(feet)

A
quifer

D
esignation

Inglew
ood #1

1
100091

1400
1380

1400
P

ico Form
ation

2
100092

3
100093

450
430

450
S

ilverado
4

100094
300

280
300

Lynw
ood

5
100095

170
150

170
G

age
Inglew

ood #2
1

100824
860

800
840

P
ico Form

ation
2

100825
470

450
470

P
ico Form

ation
3

100826
350

330
350

S
ilverado

4
100827

245
225

245
Lynw

ood
Lakew

ood #1
1

100024
1009

989
1009

S
unnyside

2
100025

660
640

660
S

ilverado
3

100026
470

450
470

Lynw
ood

4
100027

300
280

300
H

ollydale
5

100028
160

140
160

A
rtesia

6
100029

90
70

90
sem

i-perched
La M

irada #1
1

100876
1150

1130
1150

S
unnyside

2
100877

985
965

985
S

ilverado
3

100878
710

690
710

Lynw
ood

4
100879

490
470

490
Jefferson

5
100880

245
225

245
G

age
Lom

ita #1
1

100818
1340

1240
1260

Low
er S

an P
edro

2
100819

720
700

720
S

ilverado
3

100820
570

550
570

S
ilverado

4
100821

420
400

420
S

ilverado
5

100822
240

220
240

G
age

6
100823

120
100

120
G

age
Long B

each #1
1

100920
1470

1430
1450

S
unnyside

2
100921

1250
1230

1250
S

unnyside
3

100922
990

970
990

S
ilverado

4
100923

619
599

619
Lynw

ood
5

100924
420

400
420

G
age

6
100925

175
155

175
A

rtesia
Long B

each #2
1

101740
1090

970
990

P
ico Form

ation
2

101741
740

720
740

S
unnyside

3
101742

470
450

470
S

ilverado
4

101743
300

280
300

Lynw
ood

5
101744

180
160

180
G

age
6

101745
115

95
115

G
aspur

Long B
each #3

1
101751

1390
1350

1390
Low

er S
an P

edro
2

101752
1017

997
1017

S
ilverado

3
101753

690
670

690
S

ilverado
4

101754
550

530
550

S
ilverado

5
101755

430
410

430
Lynw

ood
Long B

each #4
1

101759
1380

1200
1220

P
ico Form

ation
2

101760
820

800
820

Low
er S

an P
edro

Long B
each #6

1
101792

1530
1490

1510
Low

er S
an P

edro
2

101793
950

930
950

S
unnyside

3
101794

760
740

760
S

unnyside
4

101795
500

480
500

S
ilverado

5
101796

400
380

400
Lynw

ood
6

101797
240

220
240

G
age

A
bandoned W

ell
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W
ell N

am
e

Z
one

W
R

D
 ID

 
N

um
ber

D
epth of 

W
ell (feet)

T
op of 

Perforation
(feet)

B
ottom

 of 
Perforation

(feet)

A
quifer

D
esignation

Los A
ngeles #1

1
100926

1370
1350

1370
P

ico Form
ation

2
100927

1100
1080

1100
S

unnyside
3

100928
940

920
940

S
ilverado

4
100929

660
640

660
Lynw

ood
5

100930
370

350
370

G
age

M
ontebello #1

1
101770

980
900

960
P

ico Form
ation

2
101771

710
690

710
S

unnyside
3

101772
520

500
520

S
ilverado

4
101773

390
370

390
Lynw

ood
5

101774
230

210
230

G
age

6
101775

110
90

110
E

xposition
N

orw
alk #1

1
101814

1420
1400

1420
Low

er S
an P

edro
2

101815
1010

990
1010

S
ilverado

3
101816

740
720

740
Lynw

ood
4

101817
450

430
450

Jefferson
5

101818
240

220
240

G
age

P
ico #1

1
100001

900
860

900
P

ico Form
ation

2
100002

480
460

480
S

ilverado
3

100003
400

380
400

S
ilverado

4
100004

190
170

190
Jefferson

P
ico #2

1
100085

1200
1180

1200
S

unnyside
2

100086
850

830
850

S
unnyside

3
100087

580
560

580
S

unnyside
4

100088
340

320
340

S
ilverado

5
100089

255
235

255
Lynw

ood
6

100090
120

100
120

G
aspur

P
M

-1 C
olum

bia
1

100042
600

555
595

Low
er S

an P
edro

2
100043

505
460

500
S

ilverado
3

100044
285

240
280

Lynw
ood

4
100045

205
160

200
G

age
P

M
-3 M

adrid
1

100034
685

640
680

Low
er S

an P
edro

2
100035

525
480

520
S

ilverado
3

100036
285

240
280

Lynw
ood

4
100037

190
145

185
G

age
P

M
-4 M

ariner
1

100038
715

670
710

Low
er S

an P
edro

2
100039

545
500

540
S

ilverado
3

100040
385

340
380

Lynw
ood

4
100041

245
200

240
G

age
R

io H
ondo #1

1
100064

1150
1110

1130
S

unnyside
2

100065
930

910
930

S
unnyside

3
100066

730
710

730
S

unnyside
4

100067
450

430
450

S
ilverado

5
100068

300
280

300
Lynw

ood
6

100069
160

140
160

G
ardena

S
anta Fe S

prings #1
1

100096
1410

1290
1310

P
ico Form

ation
2

100097
845

825
845

S
unnyside

3
100098

560
540

560
S

unnyside
4

100099
285

265
285

S
ilverado

5
100100

A
bandoned W

ell
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W
ell N

am
e

Z
one

W
R

D
 ID

 
N

um
ber

D
epth of 

W
ell (feet)

T
op of 

Perforation
(feet)

B
ottom

 of 
Perforation

(feet)

A
quifer

D
esignation

S
outh G

ate #1
1

100893
1460

1440
1460

S
unnyside

2
100894

1340
1320

1340
S

unnyside
3

100895
930

910
930

S
unnyside

4
100896

585
565

585
Lynw

ood/S
ilverado

5
100897

250
220

240
E

xposition
W

estchester #1
1

101776
860

740
760

P
ico Form

ation
2

101777
580

560
580

Low
er S

an P
edro

3
101778

475
455

475
S

ilverado
4

10179
330

310
330

Lynw
ood

5
101780

235
215

235
G

age
W

hittier #1
1

101735
1298

1180
1200

P
ico Form

ation
2

101736
940

920
940

S
unnyside

3
101737

620
600

620
S

ilverado
4

101738
470

450
470

Jefferson
5

101739
220

200
220

G
age

W
illow

brook #1
1

100016
905

885
905

P
ico Form

ation
2

100017
520

500
520

S
ilverado

3
100018

380
360

380
Lynw

ood
4

100019
220

200
220

G
age

W
ilm

ington #1
1

100070
1040

915
935

Low
er S

an P
edro

2
100071

800
780

800
S

ilverado
3

100072
570

550
570

S
ilverado

4
100073

245
225

245
Lynw

ood
5

100074
140

120
140

G
age

W
ilm

ington #2
1

100075
1030

950
970

Low
er S

an P
edro

2
100076

775
755

775
S

ilverado
3

100077
560

540
560

S
ilverado

4
100078

410
390

410
Lynw

ood
5

100079
140

120
140

G
age



T
A

B
L

E
 2.1

SU
M

M
A

R
Y

 O
F SPR

E
A

D
IN

G
 O

PE
R

A
T

IO
N

S A
T

 M
O

N
T

E
B

E
L

L
O

 FO
R

E
B

A
Y

(A
cre-feet)

R
io H

ondo
San G

abriel
T

otal R
echarge

W
ater

Y
ear

(includes Spreading G
rounds &

 W
hittier 

N
arrow

s R
eservoir)

(includes unlined river and Spreading 
G

rounds)
Im

ported
R

ecycled
L

ocal
T

otal
Im

ported
R

ecycled
L

ocal
T

otal
Im

ported
R

ecycled
L

ocal
T

otal
1963/64

44,366
     

4,758
        

6,013
     

55,137
     

40,150
      

4,145
        

3,979
      

48,274
      

84,516
       

8,903
         

9,992
         

103,411
      

1964/65
64,344

     
2,501

        
8,616

     
75,461

     
69,995

      
4,867

        
4,481

      
79,343

      
134,339

      
7,368

         
13,097

       
154,804

      
1965/66

62,067
     

9,984
        

31,317
   

103,368
   

32,125
      

3,129
        

14,433
    

49,687
      

94,192
       

13,113
       

45,750
       

153,055
      

1966/67
46,322

     
14,117

      
37,428

   
97,867

     
20,813

      
2,106

        
22,392

    
45,311

      
67,135

       
16,223

       
59,820

       
143,178

      
1967/68

65,925
     

16,299
      

27,885
   

110,109
   

12,402
      

1,975
        

11,875
    

26,252
      

78,327
       

18,274
       

39,760
       

136,361
      

1968/69
13,018

     
6,105

        
69,055

   
88,178

     
4,895

        
7,772

        
50,106

    
62,773

      
17,913

       
13,877

       
119,161

      
150,951

      
1969/70

25,474
     

13,475
      

24,669
   

63,618
     

35,164
      

3,683
        

28,247
    

67,094
      

60,638
       

17,158
       

52,916
       

130,712
      

1970/71
41,913

     
11,112

      
24,384

   
77,409

     
21,211

      
8,367

        
21,735

    
51,313

      
63,124

       
19,479

       
46,119

       
128,722

      
1971/72

15,413
     

12,584
      

10,962
   

38,959
     

14,077
      

4,959
        

6,218
      

25,254
      

29,490
       

17,543
       

17,180
       

64,213
       

1972/73
47,712

     
12,238

      
33,061

   
93,011

     
32,823

      
9,767

        
12,016

    
54,606

      
80,535

       
22,005

       
45,077

       
147,617

      
1973/74

40,593
     

9,574
        

18,421
   

68,588
     

34,271
      

10,516
      

8,544
      

53,331
      

74,864
       

20,090
       

26,965
       

121,919
      

1974/75
29,173

     
11,359

      
16,542

   
57,075

     
32,974

      
8,084

        
10,360

    
51,418

      
62,147

       
19,443

       
26,902

       
108,493

      
1975/76

14,783
     

8,371
        

10,503
   

33,657
     

19,611
      

10,297
      

7,763
      

37,671
      

34,394
       

18,668
       

18,266
       

71,328
       

1976/77
11,349

     
3,195

        
7,753

     
22,297

     
2,548

        
15,707

      
5,165

      
23,420

      
13,897

       
18,902

       
12,918

       
45,717

       
1977/78

19,112
     

7,424
        

53,086
   

79,622
     

11,249
      

9,938
        

74,967
    

96,154
      

30,361
       

17,362
       

128,053
      

175,776
      

1978/79
27,486

     
6,233

        
36,659

   
70,377

     
15,143

      
14,367

      
17,250

    
46,760

      
42,629

       
20,600

       
53,909

       
117,137

      
1979/80

11,229
     

8,082
        

54,416
   

73,726
     

6,602
        

14,549
      

39,753
    

60,904
      

17,831
       

22,631
       

94,169
       

134,630
      

1980/81
43,040

     
9,177

        
38,363

   
90,581

     
13,823

      
16,283

      
8,860

      
38,966

      
56,863

       
25,460

       
47,223

       
129,547

      
1981/82

19,299
     

9,667
        

37,730
   

66,696
     

11,239
      

19,143
      

8,283
      

38,665
      

30,538
       

28,810
       

46,013
       

105,361
      

1982/83
3,203

       
7,512

        
89,153

   
99,868

     
5,975

        
9,419

        
36,893

    
52,287

      
9,178

         
16,931

       
126,046

      
152,155

      
1983/84

18,815
     

9,647
        

38,395
   

66,857
     

912
           

17,371
      

18,667
    

36,950
      

19,727
       

27,018
       

57,062
       

103,807
      

1984/85
33,364

     
7,848

        
23,614

   
64,826

     
3,879

        
12,930

      
10,620

    
27,429

      
37,243

       
20,778

       
34,234

       
92,255

       
1985/86

8,128
       

9,234
        

51,913
   

69,275
     

10,927
      

16,806
      

13,045
    

40,778
      

19,055
       

26,040
       

64,958
       

110,053
      

1986/87
-

              
12,234

      
64,575

      
87,921

      
64,575

       
100,155

      
16,700

       
181,431

      
1987/88

16,105
     

12,560
      

22,508
   

51,173
     

6,529
        

24,678
      

22,125
    

53,332
      

22,634
       

37,238
       

44,633
       

104,505
      

1988/89
-

              
26,568

      
63,216

      
25,981

      
63,216

       
52,548

       
24,200

       
139,964

      
1989/90

7,079
       

25,629
      

72,196
      

24,560
      

79,275
       

50,188
       

26,400
       

155,864
      

1990/91
33,320

     
20,927

      
34,215

      
33,045

      
67,536

       
53,972

       
18,300

       
139,808

      
1991/92

28,695
     

19,156
      

58,381
      

28,679
      

87,077
       

47,835
       

71,000
       

205,911
      

1992/93
4,306

       
18,526

      
26,596

      
32,041

      
30,902

       
50,567

       
107,700

      
189,169

      
1993/94

7,599
       

26,654
      

25,893
      

27,361
      

33,492
       

54,015
       

36,800
       

124,307
      

1994/95
3,827

       
16,397

      
25,227

      
22,861

      
29,054

       
39,258

       
92,100

       
160,411

      
1995/96

12,304
     

24,154
      

41,514
   

77,972
     

3,899
        

26,502
      

13,709
    

44,110
      

16,203
       

50,656
       

55,223
       

122,082
      

1996/97
12,652

     
17,899

      
33,658

   
64,209

     
4,732

        
28,085

      
17,715

    
50,532

      
17,384

       
45,984

       
51,373

       
114,741

      
1997/98

889
          

14,984
      

52,958
   

68,831
     

-
               

19,594
      

32,580
    

52,174
      

889
            

34,578
       

85,538
       

121,005
      

1998/99
-

              
23,102

      
14,840

   
37,942

     
-

               
18,099

      
11,990

    
30,089

      
-

                 
41,201

       
26,830

       
68,031

       
1999/00

43,441
     

16,093
      

5,700
     

65,234
     

1,596
        

27,049
      

15,036
    

43,681
      

45,037
       

43,142
       

20,736
       

108,915
      

2000/01
23,451

       
43,778

       
42,290

       
109,519

      
2001/02

72,874
     

47,597
      

41,268
       

60,596
       

18,607
       

120,471
      

N
otes:

1)  These am
ounts m

ay differ from
 those show

n in W
R

D
's A

nnual E
ngineering S

urvey and R
eport.  The E

S
R

 reflects only w
ater that W

R
D

 purchased for replenishm
ent.  H

ow
ever, 

som
e of this w

ater m
ay percolate or evaporate in S

an G
abriel V

alley before it reaches the spreading grounds.  O
ther entities such as LA

C
D

P
W

 or the M
ain S

an G
abriel B

asin 
W

aterm
aster m

ay also purchase replenishm
ent w

ater that is spread and accounted for in the above table.  R
eclaim

ed w
ater is also provided by the P

om
ona treatm

ent plant and is no
paid for by W

R
D

.  This table reflects w
ater w

hich w
as actually conserved in the spreading grounds as reported by LA

C
D

P
W

.  The R
io H

ondo S
ystem

 includes the R
io H

ondo 
spreading grounds and w

ater conserved behind the W
hittier N

arrow
s R

eservoir.

2)  D
ata from

 shaded areas w
ere not available from

 LA
C

D
P

W
 detailing the relative am

ounts of w
ater spread in the R

io H
ondo and S

an G
abriel R

iver S
preading G

rounds, only total 
central basin recharge volum

es could be reported  (S
ource: A

nnual R
eports on R

esults of W
ater Q

uality M
onitoring).  C

orresponding local w
ater rechage volum

es w
ere calculated  by 

subtracting corresponding im
ported and reclaim

ed w
ater from

 the total volum
e.
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ST
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A
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A

R
R
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R

A
L

A
M

IT
O

S B
A

R
R

IE
R

 (a)

Im
ported

R
ecycled

T
otal

W
R

D
O

C
W

D
T

otal
1952/53

1,140
1,140

1,140
1953/54

3,290
3,290

3,290
1954/55

2,740
2,740

2,740
1955/56

2,840
2,840

2,840
1956/57

3,590
3,590

3,590
1957/58

4,330
4,330

4,330
1958/59

3,700
3,700

3,700
1959/60

3,800
3,800

3,800
1960/61

4,480
4,480

4,480
1961/62

4,510
4,510

4,510
1962/63

4,200
4,200

4,200
1963/64

10,450
10,450

10,450
1964/65

33,020
33,020

2,760
200

2,960
35,980

1965/66
44,390

44,390
3,370

350
3,720

48,110
1966/67

43,060
43,060

3,390
490

3,880
46,940

1967/68
39,580

39,580
4,210

740
4,950

44,530
1968/69

36,420
36,420

4,310
950

5,260
41,680

1969/70
29,460

29,460
3,760

720
4,480

33,940
1970/71

29,870
29,870

2,200
3,310

820
4,130

36,200
1971/72

26,490
26,490

9,550
4,060

930
4,990

41,030
1972/73

28,150
28,150

8,470
4,300

880
5,180

41,800
1973/74

27,540
27,540

7,830
6,140

1,150
7,290

42,660
1974/75

26,430
26,430

5,160
4,440

720
5,160

36,750
1975/76

35,220
35,220

4,940
4,090

570
4,660

44,820
1976/77

34,260
34,260

9,280
4,890

880
5,770

49,310
1977/78

29,640
29,640

5,740
4,020

830
4,850

40,230
1978/79

23,720
23,720

5,660
4,220

900
5,120

34,500
1979/80

28,630
28,630

4,470
3,560

580
4,140

37,240
1980/81

26,350
26,350

3,550
3,940

530
4,470

34,370
1981/82

24,640
24,640

4,720
4,540

390
4,930

34,290
1982/83

33,950
33,950

6,020
3,270

1,940
5,210

45,180
1983/84

28,000
28,000

7,640
2,440

1,400
3,840

39,480
1984/85

25,210
25,210

7,470
3,400

1,450
4,850

37,530
1985/86

20,260
20,260

6,160
3,410

1,860
5,270

31,690
1986/87

26,030
26,030

6,230
4,170

2,750
6,920

39,180
1987/88

24,270
24,270

7,050
3,990

2,170
6,160

37,480
1988/89

22,740
22,740

5,220
3,900

1,680
5,580

33,540
1989/90

20,279
20,279

5,736
4,110

2,000
6,110

32,125
1990/91

16,039
16,039

7,756
4,096

1,818
5,914

29,709
1991/92

22,180
22,180

6,894
4,172

1,553
5,725

34,799
1992/93

21,516
21,516

4,910
3,350

1,567
4,917

31,343
1993/94

15,482
15,482

5,524
2,794

1,309
4,103

25,109
1994/95

14,237
1,480

15,717
4,989

2,883
889

3,772
24,478

1995/96
12,426

4,170
16,596

5,107
3,760

2,010
5,770

27,473
1996/97

11,372
6,241

17,613
5,886

3,854
1,751

5,605
29,103

1997/98
8,173

8,306
16,479

3,771
3,677

1,503
5,180

25,430
1998/99

10,125
6,973

17,098
4,483

4,012
1,689

5,701
27,282

1999/00
11,172

7,460
18,632

6,010
4,028

1,709
5,737

30,379
2000/01

13,988
6,838

20,826
3,923

3,710
1,923

5,633
30,382

2001/02
12,724

7,276
20,000

5,459
3,961

2,232
6,193

31,652

(a) A
lam

itos B
arrier W

ater is purchased by W
R

D
 on the Los A

ngeles C
ounty side of the barriers, and by O

range C
ounty W

ater D
istrict on the O

range C
ounty side. T

O
T

A
L

D
O

M
IN

G
U

E
Z

 G
A

P 
B

A
R

R
IE

R
W

A
T

E
R

Y
E

A
R



TABLE 2.3
WATER QUALITY OF REPLENISHMENT WATER, WATER YEAR 2001-2002

Treated
Colorado

River/State
Project Watera

Untreated
Colorado

River
Waterb

Untreated
State Project 

Waterb
West Basin 

MWD WRPc

Whittier
Narrows

WRPb

San Jose 
Creek East 

WRPb

San Jose 
Creek West 

WRPb
Pomona
WRPb Stormwaterg

Constituent Units 2001d 2001d 2001d 2001e 2001f 2001f 2001f 2001f 2001-2002

Total Dissolved Solids (TDS) mg/L 500/293 564 296 116 548 600 550 543 369
Hardness mg/L 234/123 283 113 46 197 215 207 216 175
Sulfate mg/L 175/56 223 41 3.7 85 113 99 69 82
Chloride mg/L 79/70 70 86 31 98 134 113 141 62
Nitrogen (Nitrate as N) mg/L ND/0.54 ND ND 0.8 6.9 3.7 1.2 1 0.74
Iron mg/L ND/ND ND 0.12 ND <0.05 0.09 0.02 <0.03 0.1
Manganese ug/L ND/ND ND ND ND 6 30 7 9 ND
Trichloroethylene (TCE) ug/L ND/ND ND ND ND <0.7 <1 <0.7 <0.7 NA
Tetrachloroethylene (PCE) ug/L ND/ND ND ND ND <0.7 <0.8 <0.7 <0.7 NA
Total Organic Carbon (TOC) ppm 2.75/2.40 3.34 3.74 0.7 7 8.6 10 11 NA
Perchlorate ug/L 4/ND 5 ND NA NA NA NA NA NA

Notes:
a = Used at the seawater intrusion barriers
b = Used at the Montebello Forebay spreading grounds
c = Used at the West Coast Basin Barrier
d = Average concentration data from Metropolitan Water District of Southern California (MWD), for 2001
e = Average concentration data from West Basin Municipal Water District (West Basin MWD), for calendar year 2001
f = Average concentration data from County Sanitation Districts of Los Angeles County (CSDLAC), for callendar year 2001.
g = Average concentration data from LACDPW, for samples collected from San Gabriel River WY 2001-2002

Sources of data:
2001 Wqter Quality Report to MWD Member Agencies
Montebello Forebay Groundwater Recharge annual report (CSDLAC, 2000)
West Basin Water Recycling Facility Annual Report (West Basin MWD, 2001)
Los Angeles County Stormwater Monitoring Reports (LACDPW Web Site)
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A
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SIN

W
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ST
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O
A
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B

A
SIN

T
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T
A

L
1960/61

292,500
61,900

354,400
1961/62

275,800
59,100

334,900
1962/63

225,400
59,100

284,500
1963/64

219,100
61,300

280,400
1964/65

211,600
59,800

271,400
1965/66

222,800
60,800

283,600
1966/67

206,700
62,300

269,000
1967/68

220,100
61,600

281,700
1968/69

213,800
61,600

275,400
1969/70

222,200
62,600

284,800
1970/71

211,600
60,900

272,500
1971/72

216,100
64,800

280,900
1972/73

205,600
60,300

265,900
1973/74

211,300
55,000

266,300
1974/75

213,100
56,700

269,800
1975/76

215,300
59,400

274,700
1976/77

211,500
59,800

271,300
1977/78

196,600
58,300

254,900
1978/79

207,000
58,000

265,000
1979/80

209,500
57,100

266,600
1980/81

211,915
57,711

269,626
1981/82

202,587
61,874

264,461
1982/83

194,548
57,542

252,090
1983/84

196,660
51,930

248,590
1984/85

193,085
52,746

245,831
1985/86

195,889
52,762

248,650
1986/87

196,587
48,026

244,613
1987/88

194,561
43,833

238,394
1988/89

200,105
44,162

244,267
1989/90

197,811
47,904

245,715
1990/91

186,977
53,075

240,052
1991/92

196,382
55,964

252,346
1992/93

150,386
40,058

190,444
1993/94

156,930
41,768

198,697
1994/95

181,164
41,396

222,560
1995/96

182,067
52,759

234,826
1996/97

187,452
52,581

240,033
1997/98

188,988
51,841

240,829
1998/99

204,418
51,331

255,749
1999/00

197,946
53,579

251,525
2000/01

195,255
53,842

249,047
2001/02

199,900
50,066

249,966



TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 2001-2002

Page 1 of 10

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Carson #1 Reference Point Elevation:  24.16

Depth of Well 990-1010 740-760 460-480 250-270
Aquifer Name Sunnyside Silverado Lynwood Gage

12/27/2001 -59.31 -58.28 -24.69 -22.66
3/25/2002 -67.06 -65.22 -24.63 -22.54
6/28/2002 -62.59 -61.62 -25.52 -23.37
7/7/2002 -60.18 -25.2
9/30/2002 -62.22 -61.25 -24.8 -22.66

Carson #2 Estimated Reference Point Elevation (From USGS Topographic Quadrangle):  36
Depth of Well 1230-1250 850-870 600-620 450-470 230-250
Aquifer Name Lower San Pedro Silverado Silverado Lynwood Gage

8/16/2002 -51 -49 -48 -43 -40
8/19/2002 -51 -49 -48 -43 -40
8/22/2002 -51 -49 -48 -43 -40
8/23/2002 -51 -49 -48 -43 -40
8/30/2002 -51 -45 -45 -42 -39
9/29/2002 -51 -50 -49 -44 -40

Cerritos #1 Reference Point Elevation:  40.72
Depth of Well 1155-1175 1000-1020 610-630 270-290 180-200 125-135
Aquifer Name Sunnyside Sunnyside Silverado Hollydale Gage Artesia

11/12/2001 -37.01 -36.85 -43.88 10.54 16.07 16.1
12/26/2001 -27.02 -27.02 -32.88 12.95 18.12 18.19
2/15/2002 -25.41 -25.99 -29.93 14.85 18.81 18.86
3/27/2002 -26.99 -24.77 -30.8 14.55 18.79 18.79
6/26/2002 -52.25 -61.24 -56.93 7.94 14.05 14.17
9/23/2002 -56.74 -65.45 -56.87 6.34 12.65 12.79



TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 2001-2002

Page 2 of 10

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Cerritos #2 Estimated Reference Point Elevation (From USGS Topographic Quadrangle):  67

Depth of Well 1350-1370 915-935 740-760 490-510 350-370 150-170
Aquifer Name Sunnyside Silverado Silverado Lynwood Gage Gaspur

12/26/2001 -95 -70 -54 -10 12 24
2/19/2002 -81 -68 -53 -1 13 25
3/29/2002 -7 -12 -20 -5 19 25
6/28/2002 -21 -35 -35 -14 16 24
9/25/2002 -30 -42 -37 -16 14 23

Commerce #1 Reference Point Elevation:  170.09
Depth of Well 1330-1390 940-960 760-780 570-590 325-345 205-225
Aquifer Name Pico Sunnyside Sunnyside Silverado Hollydale Exposition/Gage

12/26/2001 59.69 63.61 60.49 38.2 48.12 62.19
2/19/2002 58.5 66.06 63.12 36.43 35.07 61.17
3/7/2002 66.26 63.3 34.36 33.59 61.21
3/27/2002 59.62 66.18 63.16 35.15 38.53 61.46
6/26/2002 58.78 60.42 56.84 26.86 33.42 60.3
9/25/2002 58.94 56.64 52.2 19.41 29.06 59.2

Downey #1 Reference Point Elevation:  97.21
Depth of Well 1170-1190 940-960 580-600 370-390 250-270 90-110
Aquifer Name Sunnyside Silverado Silverado Hollydale/Jefferson Exposition Gaspur

1/9/2002 17.82 20.04 23.09 21.6 44.22 47.31
3/27/2002 18.88 19.22 22.64 21.43 44.13 47.28
5/8/2002 18.26 18.25 19.3 18.59 43.56 47.1
6/5/2002 13.04 13.86 15.83 16.85 43.4 46.98
6/6/2002 12.88 13.74 15.65 16.64 43.39 47
6/26/2002 9.23 10.43 13.49 16.11 42.9 46.7
9/25/2002 -0.52 3.01 9.33 13.45 41.68 45.76

Gardena #1 Reference Point Elevation:  79.9
Depth of Well 970-990 445-465 345-365 120-140
Aquifer Name Sunnyside Silverado Lynwood Gage

3/29/2002 -58.28 -121.63 -85.68 -16.76
9/25/2002 -59.82 -127.03 -82.97 -17.66



TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 2001-2002

Page 3 of 10

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Hawthorne #1 Reference Point Elevation:  86.35

Depth of Well 910-950 710-730 520-540 400-420 240-260 110-130
Aquifer Name Pico Lower San Pedro Lower San Pedro Silverado Lynwood Gage

12/27/2001 -109.07 -17.52 -16.35 -16.16 -11.81 -1.94
2/26/2002 -105.89 -17.36 -16.13 -15.93 -11.54 -1.75
3/26/2002 -104.11 -17.21 -16 -15.8 -11.43 -1.69
5/1/2002 -109.25 -18.16 -16.91 -16.68 -11.98 -1.68
6/27/2002 -110.82 -24.22 -23.01 -22.79 -16.36 -2.53
9/23/2002 -100.61 -18.08 -19.86 -19.66 -14.64 -2.8

Huntington Park #1 Reference Point Elevation:  177.08
Depth of Well 890-910 690-710 420-440 275-295
Aquifer Name Silverado Jefferson Gage Exposition

12/26/2001 -27.33 -31.04 -22.56 17.21
1/22/2002 -21.08 16.89
3/27/2002 -27.59 -35.26 -24.47 16.67
6/6/2002 -31.94 -39.88 -29.92 16.16
6/27/2002 -32.63 -40.29 -30.24 15.7
9/25/2002 -36.29 -42.66 -32.9 15.22

Inglewood #1 Reference Point Elevation:  110.56
Depth of Well 1380-1400 430-450 280-300 150-170
Aquifer Name Pico Silverado Lynwood Gage

12/28/2001 -35.14 -49.89 -5.41 0.55
3/5/2002 -35.12 -49.9 -5.46 0.37
3/26/2002 -35.12 -49.59 -5.31 0.63
6/27/2002 -35.03 -51.82 -5.83 1.5
9/30/2002 -35.45 -49.9 -5.42 0.49



TABLE 3.2
GROUNDWATER ELEVATIONS, WATER YEAR 2001-2002

Page 4 of 10

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Inglewood #2 Reference Point Elevation:  217.33

Depth of Well 800-840 450-470 330-350 225-245
Aquifer Name Pico Pico Silverado Lynwood

12/28/2001 -22.7 -20.05 -10.03 -4.43
3/26/2002 -22.65 -19.65 -9.82 -4.29
6/27/2002 -22.36 -19.24 -9.67 -4.11
8/21/2002 -22.58 -19.38 -9.82 -4.32
9/25/2002 -22.43 -19.16 -9.49 -4.4

Lakewood #1 Reference Point Elevation:  37.91
Depth of Well 989-1009 640-660 450-470 280-300 140-160 70-90
Aquifer Name Sunnyside Silverado Lynwood Hollydale Artesia Semi-Perched

12/26/2001 -53.5 -46.76 -44.47 -21.43 -8.88 13.1
2/26/2002 -65.96 -53.32 -50.89 -19.11 -7.75 13.29
3/28/2002 -59.41 -49.79 -47.86 -19.99 -8.18 13.09
6/27/2002 -94.66 -72.03 -70.3 -26.83 -12.93 12.26
9/26/2002 -101.77 -77.33 -75.13 -30.18 -15.08 11.2

La Mirada #1 Reference Point Elevation:  75.85
Depth of Well 1130-1150 965-985 690-710 470-490 225-245
Aquifer Name Sunnyside Silverado Lynwood Jefferson Gage

11/12/2001 -32.24 -33.14 -46.18 -43.08 -29.89
12/26/2001 -16.51 -16.2 -25.58 -31.35 -21.94
3/26/2002 -5.7 -6.55 -26.86 -37.67 -21.42
5/2/2002 -14.7 -17.19 -29.57 -40.15 -22.41
6/26/2002 -32.48 -32.7 -45.31 -53.8 -30.78
9/23/2002 -34.03 -35.58 -51.02 -56.04 -34.99
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Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Lomita #1 Reference Point Elevation:  76.91

Depth of Well 1240-1260 700-720 550-570 400-420 220-240 100-120
Aquifer Name Lower San Pedro Silverado Silverado Silverado Gage Gage

12/26/2001 -27.69 -26.81 -25.86 -26.78 -23.59 -26.15
3/25/2002 -26.15 -25.57 -24.73 -25.96 -22.65 -24.87
6/27/2002 -39.78 -29.11 -26.47 -27.58 -22.84 -26.94
8/22/2002 -35.85 -27.19 -25.35 -26.46 -22.72 -25.61
8/23/2002 -35.82 -27.29 -25.48 -26.71 -22.66 -25.66
8/30/2002 -35.66 -27.04 -25.32 -26.51 -22.64 -25.5
9/25/2002 -35.21 -26.86 -25.21 -26.53 -22.41 -25.2

Long Beach #1 Reference Point Elevation:  28.69
Depth of Well 1430-1450 1230-1250 970-990 599-619 400-420 155-175
Aquifer Name Sunnyside Sunnyside Silverado Lynwood Gage Artesia

11/12/2001 -33.66 -35.06 -55.76 -38.95 -34.46 -20.79
12/26/2001 -21.35 -22.52 -45.29 -29.2 -25.11 -12.84

4/2/2002 -7.47 -8.5 -26.08 -22.42 -21.01 -13.13
5/7/2002 -8.03 -10.26 -50.14 -29.77 -29.71 -16.93
6/27/2002 -29.47 -32.66 -84.81 -54.98 -53.18 -25.71
9/29/2002 -46.5 -49.7 -87.37 -57.84 -55.23 -26.7

Long Beach #2 Estimated Reference Point Elevation (From USGS Topographic Quadrangle):  42
Depth of Well 970-990 720-740 450-470 280-300 160-180 95-115
Aquifer Name Pico Sunnyside Silverado Lynwood Gage Gaspur

11/10/2001 -53 -43 -47 -13 -3 -1
12/26/2001 -44 -38 -45 -11 -2 -1
2/13/2002 -38 -36 -44 -11 -2 0
3/13/2002 -33 -36 -43 -11 -2 0
5/28/2002 -74 -42 -44 -12 -3 -1
6/26/2002 -87 -48 -45 -13 -3 -1
7/7/2002 -90 -50 -45 -14 -3 -1
9/29/2002 -100 -54 -44 -16 -5 -2
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Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Long Beach #3 Estimated Reference Point Elevation (From USGS Topographic Quadrangle):  25

Depth of Well 1350-1390 997-1017 670-690 530-550 410-430
Aquifer Name Lower San Pedro Silverado Silverado Silverado Lynwood

11/14/2001 -49 -63 -63 -58 -13
12/26/2001 -48 -58 -58 -53 -12
3/29/2002 -44 -67 -67 -67 -13
6/26/2002 -47 -62 -62 -61 -13
9/29/2002 -45 -60 -60 -61 -12

Long Beach #6 Estimated Reference Point Elevation (From USGS Topographic Quadrangle): 35
Depth of Well 1490-1510 930-950 740-760 480-500 380-400 220-240
Aquifer Name Lower San Pedro Sunnyside Sunnyside Silverado Lynwood Gage

9/23/2002 -81 -83 -125 -125 -41
9/26/2002 -50 -81 -83 -126 -125 -41

Los Angeles #1 Reference Point Elevation:  173.34
Depth of Well 1350-1370 1080-1100 920-940 640-660 350-370
Aquifer Name Pico Sunnyside Silverado Lynwood Gage

12/26/2001 -18.21 -21.14 -22.83 -27.41
3/27/2002 -12.21 -19.24 -21.13 -27.11 -20.5
6/13/2002 -12.39 -21.64 -21.66 -28.76 -20.47
6/27/2002 -13.96 -22.12 -24.23 -28.78 -20.42
9/25/2002 -20.14 -25.39 -26.96 -31.19 -21.85

Montebello #1 Estimated Reference Point Elevation (From USGS Topographic Quadrangle):  190
Depth of Well 960-980 690-710 500-520 370-390 210-230 90-110
Aquifer Name Pico Sunnyside Silverado Lynwood Gage Exposition

11/6/2001 93 88 87 84 87 Dry
11/16/2001 94 89 88 85 87 Dry
12/26/2001 98 97 95 92 90 Dry
3/27/2002 101 100 98 95 93 Dry
5/7/2002 101 98 98 94 94 Dry
5/15/2002 101 98 98 94 94 Dry
6/26/2002 99 96 95 92 94 Dry
9/30/2002 92 86 85 82 88 Dry
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Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Pico #1 Reference Point Elevation:  181.06

Depth of Well 860-900 460-480 380-400 170-190
Aquifer Name Pico Silverado Silverado Jefferson

12/26/2001 139.63 130.31 128.6 134.86
1/9/2002 141.44 135.93 136.48 139.35
1/11/2002 138.02 137.91
3/27/2002 145.12 133.42 131.73 137.63
4/29/2002 138.1 137.85 136.87
6/26/2002 142.07 121.87 121.29 129.76
9/30/2002 135.53 114.44 113.13 119.8

Pico #2 Reference Point Elevation:  149.6
Depth of Well 1180-1200 830-850 560-580 320-340 235-255 100-120
Aquifer Name Sunnyside Sunnyside Sunnyside Silverado Lynwood Gaspur

1/2/2002 86.94 91.9 97.52 112.85 113.58 118.82
3/27/2002 87.12 91.74 95.93 110.45 111.3 116.55
6/18/2002 79.02 80.62 89.43 101.38 98.7 108.97
6/27/2002 79.25 79.82 88.63 102.87 103.77 108.37
9/30/2002 68.26 69.47 78.13 98.31 99.62 107.54

PM-1 Columbia Reference Point Elevation:  78.42
Depth of Well 555-595 460-500
Aquifer Name Lower San Pedro Silverado

3/25/2002 -11.32 -10.55
8/22/2002 -12.93 -12.3
8/26/2002 -12.23
8/30/2002 -12.09
9/23/2002 -12.64 -11.73
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Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
PM-3 Madrid Reference Point Elevation:  70.68

Depth of Well 640-680 480-520 240-280 145-185
Aquifer Name Lower San Pedro Silverado Lynwood Gage

12/27/2001 -16.49 -13.12 -13.04 -13
2/28/2002 -15.96 -12.89 -12.78 -11.87
3/25/2002 -16.3 -12.95 -12.89 -12.82
6/28/2002 -17.69 -13.98 -13.77 -13.71
8/16/2002 -17.51 -14.02 -13.96 -13.92
8/19/2002 -17.51 -13.92 -13.85 -13.82
8/22/2002 -17.6 -14.08 -14.01 -13.98
8/26/2002 -17.68 -14.05 -13.97 -13.92
8/30/2002 -17.52 -14.06 -13.94 -13.9
9/23/2002 -17.56 -13.87 -13.77 -13.68

PM-4 Mariner Reference Point Elevation:  97.7
Depth of Well 670-710 500-540 340-380 200-240
Aquifer Name Lower San Pedro Silverado Lynwood Gage

12/27/2001 -9.67 -5.22 -2.77 -2.67
3/25/2002 -9.65 -5.41 -2.98 -2.91
5/5/2002 -10.09 -3.12 -5.61 -3.12
6/26/2002 -11.36 -7.35 -4.83 -4.34
9/23/2002 -11.46 -6.64 -4.2 -4.1

Rio Hondo #1 Reference Point Elevation:  144.36
Depth of Well 1110-1130 910-930 710-730 430-450 280-300 140-160
Aquifer Name Sunnyside Sunnyside Sunnyside Silverado Lynwood Gardena

12/20/2001 75.43 76.53 75.85 69.81 78.14 81.39
1/2/2002 78.19 80.03 79.31 74.48 81.9 84.7
2/4/2002 80.69 81.35 80.67 76.05 83.29 86.17
3/26/2002 79.39 80.27 79.71 73.55 81.13 84.22
6/26/2002 74.42 73.3 72.49 65.61 76.07 79.39
8/5/2002 71.73 69.74 68.82 62.53 75.01 78.71
9/26/2002 65.14 61.13 60.29 55.43 68.71 73.01
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Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Santa Fe Springs #1 Reference Point Elevation:  168.83

Depth of Well 1290-1310 825-845 540-560 265-285
Aquifer Name Pico Sunnyside Sunnyside Silverado

12/27/2001 89.85 81.73 58.22 45.23
4/2/2002 98.49 86.62 64.24 52.42
6/27/2002 86.51 62.87 50.68
9/29/2002 83.21 57.88 43.91

South Gate #1 Reference Point Elevation:  90.96
Depth of Well 1440-1460 1320-1340 910-930 565-585 220-240
Aquifer Name Sunnyside Sunnyside Sunnyside Lynwood/Silverado Exposition

10/10/2001 -9.05 -5.64 0.86 -4.72 36.25
1/2/2002 2.14 4.44 9.45 4.29 37.37
3/27/2002 0.58 1.94 6.09 -0.2 37.1
6/7/2002 -4.29 -3.27 1.54 -5.46 36.41
9/25/2002 -14.27 -12 -4.72 -9.55 35.1

Westchester #1 Estimated Reference Point Elevation (From USGS Topographic Quadrangle): 95
Depth of Well 740-760 560-580 455-475 310-330 215-235
Aquifer Name Pico Lower San Pedro Silverado Lynwood Gage

12/27/2001 6 17 18 18 18
3/26/2002 7 17 18 18 18
6/27/2002 6 17 18 18 18
7/11/2002 5 17 17 18 18
7/15/2002 5 17 17 18 18
9/25/2002 7 17 17 18 18

Whittier #1 Estimated Reference Point Elevation (From USGS Topographic Quadrangle):  210
Depth of Well 1180-1200 920-940 600-620 450-470 200-220
Aquifer Name Pico Sunnyside Silverado Jefferson Gage

11/12/2001 108 108 102 100 191
12/26/2001 108 108 102 100 191
3/29/2002 109 109 103 102 191
7/2/2002 109 109 103 102 190
9/30/2002 109 109 103 101 190
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Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 Zone 6
Willowbrook #1 Reference Point Elevation:  96.21

Depth of Well 885-905 500-520 360-380 200-220
Aquifer Name Pico Silverado Lynwood Gage

12/26/2001 -31.2 -29 -22.83 -22.7
3/18/2002 -28.52 -29.06 -23.39 -23.04
3/28/2002 -27.52 -29.01 -23.43 -23.1
6/27/2002 -33.67 -30.47 -25.23 -24.8
9/25/2002 -41.53 -33.1 -26.89 -26.45

Wilmington #1 Reference Point Elevation:  37.96
Depth of Well 915-935 780-800 550-570 225-245 120-140
Aquifer Name Lower San Pedro Silverado Silverado Lynwood Gage

12/26/2001 -57.86 -58.09 -58.28 -28.14 -24.96
3/29/2002 -63.89 -64.09 -64.21 -28.81
5/13/2002 -65.97 -66.17 -66.24 -29.46 -25.64
6/26/2002 -60.52 -60.72 -60.77 -28.56 -25.12
9/25/2002 -59.12 -59.35 -59.38 -26.9 -23.54

Wilmington #2 Reference Point Elevation:  29.78
Depth of Well 950-970 755-775 540-560 390-410 120-140
Aquifer Name Lower San Pedro Silverado Silverado Lynwood Gage

12/26/2001 -43.34 -38.58 -34.18 -33.4 -11.07
2/19/2002 -41.65 -38.18 -32.45 -31.6 -11.2
4/2/2002 -45.89 -40.12 -34.79 -33.86 -11.04
6/26/2002 -45.66 -40.51 -35.49 -34.53 -15.77
9/25/2002 -43.72 -38.43 -32.95 -31.85 -10.45



TABLE 4.1
MAJOR MINERAL WATER QUALITY GROUPS

GROUP A GROUP B GROUP C OTHER
Generally Calcium Bicarbonate or 

Calcium Bicarbonate/Sulfate Dominant

Generally Calcium-Sodium-
Bicarbonate or Sodium-Bicarbonate 

Dominant
Generally Sodium-Chloride 

Dominant
Generally Different Than Groups 

A, B, and C

Cerritos #1 Zones 1, 2, 3, 4, 5, 6 Downey #1 Zone 1 Inglewood #2 Zone 2 La Mirada #1 Zone 5
Commerce #1 Zones 2,3,4,5,6 Inglewood #2 Zones 1,3 Pico #1 Zone 1
Downey #1 Zones 2, 3, 4, 5, 6 Lakewood #1 Zones 1,2, 3, 4, 5 Santa Fe Springs #1 Zones 1,2,4

Huntington Park #1 Zones 1, 2, 3, 4 La Mirada #1 Zones 1, 2, 3, 4
Lakewood #1 Zone 6 Willowbrook #1 Zone 1

Long Beach #1 Zones 5,6 Long Beach #1 Zones 1,2,3,4
Long Beach #2 Zones 4,5,6 Long Beach #2 Zones 1,2,3

Rio Hondo #1 Zones 1, 2, 3, 4, 5, 6, Santa Fe Springs #1 Zone 3
Pico #1 Zones 2, 3, 4 Long Beach #6 Zones 1,2 ,3 ,4 ,5 ,6

Pico #2 Zones 1, 2, 3, 4, 5, 6 Montebello #1 Zone 2
South Gate #1 Zones 1, 2, 3, 4, 5 Carson #2 Zones 1, 2, 3, 4, 5

Whittier #1 Zones 1,2,3,4,5 Westchester #1 Zones 1, 2, 3, 4, 5
Willowbrook #1 Zones 2, 3, 4

Los Angeles #1 Zones 1, 2, 3, 4, 5
Montebello #1 Zones 3, 4, 5

Cerritos #2 Zones 1, 2, 3, 4, 5, 6

Carson #1 Zones 3, 4 Carson #1 Zones 1, 2 PM-4 Mariner Zones 2,3,4 Gardena #1 Zone 1
Gardena #1 Zones 2, 3, 4 Hawthorne #1 Zones 1,2,3,4 Wilmington #1 Zones 1, 2, 3, 4, 5 Inglewood #1 Zone 1
Hawthorne #1 Zones 5,6 PM-Madrid Zone 2 Wilmington #2 Zones 4, 5 Lomita #1 Zones 1, 2, 3, 4, 5, 6

Inglewood #1 Zones 3, 4, 5 Wilmington #2 Zone 3 Long Beach #3 Zones 4,  5 PM-3 Madrid Zone 1
PM-3 Madrid Zones 3,4 Long Beach #3 Zones 1, 2, 3 PM-4 Mariner Zone 1

Wilmington #2 Zone 1,2

CENTRAL BASIN

WEST COAST BASIN
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0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
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D
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5/8/02

5/8/02
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410
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3.79

8.66
9.33

7.02
14.3

8.11
3.59

8.11
9.23
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14.1

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D
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0.051
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0.074
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0.832
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0.33
0.32

0.34
0.4
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0.3
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0.009
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0.7
0.53

0.62
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D
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D
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D
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D
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D
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N
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N
D

N
D

N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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N
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g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
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D
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D
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D
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D
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D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M
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ary M
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L      (s): Secondary M
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D
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ot D

etected
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O

3, C
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alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
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p
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ium

, Total, IC
A

P/M
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p
H

exavalent C
hrom

ium
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r V
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m
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adm

ium
, Total, IC
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ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l
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s

Lead, Total, IC
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P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
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p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l
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p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l
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utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
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enzene
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1
p

Toluene
ug/l
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p

m
,p-X

ylenes
ug/l
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p
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ylene

ug/l
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p
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ug/l
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p
M
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E

ug/l
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MCL Type
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ater Q

uality C
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ood #2
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ood #2
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9/26/02
9/26/02
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1470
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5.2

29.4
26.3

5.07
0.61

0.56
0.11

38
67

46
1420

1280
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3.8
3.2

0.2
1720

1560
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18
14
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22.3

16.1
2.83
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33
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0.53
0.3

0.23
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N
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N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected



T
A

B
L

E
 4.2

C
E

N
T

R
A

L
 B

A
SIN

 W
A

T
E

R
 Q

U
A

L
IT

Y
 R

E
SU

L
T

S
R

E
G

IO
N

A
L

 G
R

O
U

N
D

W
A

T
E

R
 M

O
N

IT
O

R
IN

G
, W

A
T

E
R

 Y
E

A
R

 2001/2002
Page 7 of 19

G
eneral M
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A
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2
p

N
itrate-N
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Total O
rganic C

arbon
m

g/l
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ioxide

m
g/l
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A
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S
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S
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Trichloroethylene (TC
E)
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6
p

C
hloroform
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ichloroethane
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p
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ater Q
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4.3
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0.5
s

Total N
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2/26/02
2/26/02
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D
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A
P/M

S
ug/ l
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A

P/M
S

ug/l
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p
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A

P/M
S

ug/l
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p
B
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A
P/M

S
ug/l
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eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C
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ium
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A

P/M
S

ug/l
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p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
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ium
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A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l
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s
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A

P/M
S

ug/l
N
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A

P/M
S

ug/l
100

p
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A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
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s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

Long B
each #6

Long B
each #6

Long B
each #6

Long B
each #6

Long B
each #6

Long B
each #6

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
Zone 6

7/16/02
7/16/02

7/17/02
8/21/02

8/22/02
7/17/02

690
360

260
270

210
260

11.5
5.54

3.99
3.7

3.24
4.57

11.6
5.55

3.79
3.6

3.14
3.98

N
D

N
D

N
D

N
D

N
D

0.12
15

21
8.2

29
12

32
552

249
165

149
123

138
1.1

0.41
0.25

0.14
0.08

0.051
669

301
200

181
149

168
8.2

4.7
3.6

3.8
12

40
10.9

6.19
4.11

2.35
3.06

1.37
27.1

14.5
11

11.5
34.1

157
18

19
16

14
15

30
0.72

0.71
0.67

0.6
0.47

0.28
0.04

0.05
0.05

0.03
0.05

0.02
0.69

0.21
-0.079

-0.3
0.31

0.61
1.6

0.67
0.5

0.5
1

4.1
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
2

1.3
1.3

1.5
1.3

2.4
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79
58
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N

D
N

D
N

D
9.3

11
17

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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12.6

7.3
5.4

1.5
0.7

5.33
1.9

1.26
1.81

0.942
2.67

300
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5

8.4
8.5

8.5
8.3

8.5
8.1
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8

4
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4
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2.6
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1.4
7.1
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110
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N
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D
N

D
31

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D
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N
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N
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N
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N
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N
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N
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N
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D
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D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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N

D
N

D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D
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D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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Total D

issolved Solid (TD
S)
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s
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P/M
S

ug/l
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lkalinity
m

g/l
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m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O
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alculated

m
g/l

H
ardness (Total, as C

aC
O
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m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
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p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
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A
P

m
g/l

Sulfate
m

g/l
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s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l
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p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium
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A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

Los A
ngeles #1

Los A
ngeles #1

Los A
ngeles #1

Los A
ngeles #1

Los A
ngeles #1

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
6/13/02

6/13/02
6/13/02

6/13/02
6/13/02

350
370

380
570

620
5.81

6.4
6.29

9.78
11.1

5.56
5.92

6.07
9.59

10.6
N

D
0.22

N
D

N
D

N
D

47
52

26
4.2

N
D

176
182

183
214

225
0.14

0.13
0.15

0.18
0.19

214
222

223
261

274
56

54
61

100
120

1.75
0.456

0.577
0.536

0.563
189

188
214

357
423

21
21

22
67

82
0.28

0.39
0.37

0.42
0.41

0.02
0.005

0.007
0.005

0.005
0.73

0.13
0.29

0.47
0.57

12
13

15
26

30
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
6.7

12
N

D
N

D
N

D
0.59

N
D

4.3
4.2

3.6
4.5

4.5
44

58
44

58
58

69
80

85
140

140
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
7.29

12
N

D
N

D
0.8

0.6
0.6

3.4
14

11.2
16.5

17.3

3
3

N
D

3
10

8.1
7.5

7.6
7.5

7.5
2

1
1

2
1

532
574

571
885

981
N

D
0.85

3.3
1.7

1.5

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

2.1
1.2

1.3
29

50
52

120
150

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

17
350

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

0.55
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

N
D

N
D

N
D

14
22

N
D

N
D

N
D

N
D

0.7
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
0.6

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l
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P
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g/l
0.3

s
M

anganese, Total, IC
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P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l
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p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C
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ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

M
ontebello #1

M
ontebello #1

M
ontebello #1

M
ontebello #1

Zone 2
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8/29/02
8/29/02

8/29/02
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500
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9.62
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8.29

15.3
9.59
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N
D
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N

D
N

D
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N
D

583
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169

2.2
0.29

0.25
0.24
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257
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5.8
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0.34
0.2

0.2
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0.01
0.007
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N
D

N
D

N
D

N
D

N
D

N
D

N
D
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N

D
N

D
N

D
N

D
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4.2
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D

N
D
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D
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D
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D
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2
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D
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N
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N
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D
N

D
N

D
N
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N
D
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D
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D
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D

N
D
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D

N
D

N
D

N
D

N
D
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D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
6.5

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D
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D
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D
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D
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D
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N
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
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M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l

1000
s

C
ation Sum

m
eq/l

A
nion Su m

m
eq/l

Iron, Total, IC
A

P
m

g/l
0.3

s
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l

1000
p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

Pico #1
Pico #1

Pico #1
Zone 2

Zone 3
Zone 4

4/29/02
4/29/02

4/29/02

300
560

630
5.36

9.6
10.8

5.11
9.61

10.7
0.25

0.39
N

D
37

22
2.3

164
175

203
0.062

0.2
0.18

200
213

247
66

91
120

1.03
0.348

0.639
214

305
386

17
98

88
0.33

0.25
0.29

0.01
0.004

0.007
0.58

0.24
0.63

12
19

21
N

D
N

D
N

D
N

D
N

D
1.9

N
D

N
D

N
D

3
5.4

5.4
23

77
68

64
160

190
N

D
N

D
N

D
N

D
N

D
1.9

N
D

0.6
0.6

5.04
17

12.4

5
5

3
7.9

7.4
7.6

1
1

1
476

875
945

1.9
2.7

0.1

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

3.2
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53
67

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D
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D

N
D
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D
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D
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D
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D
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D
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D

N
D
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D
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D

N
D
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D
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D
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D
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D
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D
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D

N
D
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N
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N
D
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D

N
D

N
D
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D
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D
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D
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D
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D
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D
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D
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D
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D

N
D

N
D

N
D
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D

N
D
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D
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D
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D

N
D
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D

N
D
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D
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D

N
D

N
D
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D
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D

N
D
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D
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D

N
D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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G
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ineral
Total D

issolved Solid (TD
S)
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ation Sum

m
eq/l

A
nion Su m

m
eq/l

Iron, Total, IC
A

P
m

g/l
0.3

s
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l

1000
p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

Pico #2
Pico #2

Pico #2
Pico #2

Pico #2
Pico #2

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
Zone 6

6/18/02
6/18/02

6/18/02
6/18/02

6/18/02
6/18/02

510
550

510
530

500
490

8.55
9.37

8.36
8.94

8.06
8.16

8.42
9.25

8.16
8.48

8.28
8.1

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

8.2
N

D
23

760
197

228
153

195
137

129
0.11

0.097
0.22

0.11
0.21

0.16
240

278
187

238
167

157
95

120
69

110
64

58
0.493

0.571
0.384

0.775
0.273

0.204
328

398
238

361
230

215
52

62
86

58
95

94
0.31

0.28
0.33

0.33
0.34

0.37
0.005

0.005
0.005

0.009
0.004

0.003
0.41

0.58
0.17

0.67
-0.009

-0.09
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16
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17
N

D
N

D
N

D
N

D
N

D
N

D
4

3.1
2.2

3.1
1.9

2
N

D
N

D
N

D
N

D
N

D
N

D
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3.7
4.3

4.1
4.5

6.6
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N

D
N

D
N

D
N

D
N

D
N

D
4

3.1
2.2

3.1
1.9

2
0.5

N
D

1
N

D
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1.4
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9.5
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3
N

D
3

3
3

5
7.5

7.5
7.5

7.7
7.4
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1

1
2

1
1

1
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792
0.5
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1
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0.3
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N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D
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D
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D
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61
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N
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N
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N
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N
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N

D
N
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N
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D

2.6
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

2.8
N

D
10

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected



T
A

B
L

E
 4.2

C
E

N
T

R
A

L
 B

A
SIN

 W
A

T
E

R
 Q

U
A

L
IT

Y
 R

E
SU

L
T

S
R

E
G

IO
N

A
L

 G
R

O
U

N
D

W
A

T
E

R
 M

O
N

IT
O

R
IN

G
, W

A
T

E
R

 Y
E

A
R

 2001/2002
Page 16 of 19

G
eneral M

ineral
Total D
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s
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50
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B

icarbonate as H
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C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l

1000
p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

R
io H

ondo #1
R

io H
ondo #1

R
io H

ondo #1
R

io H
ondo #1

R
io H

ondo #1
R

io H
ondo #1

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
Zone 6

3/26/02
3/26/02

3/26/02
3/26/02

3/26/02
3/26/02

280
470

430
450

400
400

4.65
7.76

7.3
7.45

6.76
6.45

4.37
7.72

6.83
7.27

6.42
6.23

N
D

N
D

N
D

N
D

N
D

N
D

34
54

3.1
N

D
7.8

8.9
146

166
153

145
132

119
0.054

N
D

0.14
0.18

0.14
0.17

178
202

186
177

161
145

42
100

80
68

64
56

1.46
0.828

0.763
0.576

0.417
0.237

139
324

257
223

213
201

17
52

53
66

59
60

0.27
0.22

0.32
0.42

0.34
0.3

0.02
0.01

0.01
0.009

0.007
0.004

0.53
0.66

0.53
0.34

0.17
-0.1

8.3
18

14
13

13
15

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

2.4
2.7

2.5
2.9

N
D

N
D

N
D

N
D

N
D

N
D

3.2
3.9

4
4.2

4
4.4

41
27

47
66

55
53

46
140

100
110

92
93

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

2.4
2.7

2.5
2.9

N
D

N
D

N
D

0.6
0.6

0.6
2.83

6.4
5.9

7.06
8.09

11.5

3
3

3
3

3
3

8.1
7.8

7.8
7.7

7.6
7.4

1
1

2
2

3
2

418
689

645
664

633
621

1
0.45

0.1
0.2

1.4
0.2

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

1.2
N

D
3.1

2
1.5

17
54

110
57

55
76

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected



T
A

B
L

E
 4.2

C
E

N
T

R
A

L
 B

A
SIN

 W
A

T
E

R
 Q

U
A

L
IT

Y
 R

E
SU

L
T

S
R

E
G

IO
N

A
L

 G
R

O
U

N
D

W
A

T
E

R
 M

O
N

IT
O

R
IN

G
, W

A
T

E
R

 Y
E

A
R

 2001/2002
Page 17 of 19

G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l

1000
s

C
ation Sum

m
eq/l

A
nion Su m

m
eq/l

Iron, Total, IC
A

P
m

g/l
0.3

s
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l

1000
p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

South G
ate #1

South G
ate #1

South G
ate #1

South G
ate #1

South G
ate #1

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
6/10/02

6/10/02
6/10/02

6/10/02
6/10/02

320
430

450
480

510
5.46

7
7.09

7.83
8.17

5.12
6.59

6.98
7.86

8.05
N

D
N

D
N

D
N

D
N

D
76

N
D

N
D

2
130

166
146

161
176

191
0.1

0.13
0.11

0.16
0.12

202
178

196
214

233
52

77
79

86
83

1.65
0.73

0.804
0.697

0.759
163

250
263

281
294

21
49

45
53

82
0.3

0.31
0.37

0.36
0.43

0.02
0.01

0.01
0.009

0.009
0.68

0.49
0.54

0.52
0.54

8.1
14

16
16

21
N

D
N

D
N

D
N

D
N

D
N

D
2.6

2.5
1.6

N
D

N
D

N
D

N
D

N
D

N
D

2.5
3.5

3.1
3.3

2.9
49

44
40

49
51

57
100

110
130

91
N

D
N

D
N

D
N

D
N

D
N

D
2.6

2.5
1.6

N
D

N
D

0.5
N

D
0.7

0.5
3.21

5.64
6.21

8.54
9.3

3
3

3
3

3
8.1

7.8
7.8

7.7
7.7

1
1

1
2

1
489

631
668

727
783

0.1
0.25

1.1
0.3

0.3

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

2.8
N

D
N

D
N

D
110

92
150

76
200

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

1.3
N

D
N

D
N

D
0.9

10
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l

1000
s

C
ation Sum

m
eq/l

A
nion Su m

m
eq/l

Iron, Total, IC
A

P
m

g/l
0.3

s
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l

1000
p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

W
hittier #1

W
hittier #1

W
hittier #1

W
hittier #1

W
hittier #1

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
7/2/02

7/2/02
7/2/02

7/2/02
7/2/02

2720
2540

1630
660

690
40.5

38.3
24.8

11
11.2

42.8
39.7

26
11.2

10.9
0.56

0.41
0.25

N
D

N
D

110
150

150
19

19
270

292
294

260
235

0.83
0.92

0.6
0.18

0.15
329

356
358

317
286

200
190

140
76

81
0.676

1.46
1.47

1.03
0.74

1030
1010

687
325

363
290

240
180

76
80

0.29
0.3

0.51
0.2

0.32
0.005

0.01
0.01

0.009
0.007

0.87
1.2

1.1
0.64

0.52
130

130
82

33
39

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

4
5

N
D

N
D

N
D

N
D

N
D

11
10

6.8
4.2

3.7
450

410
250

100
89

1400
1300

720
170

170
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
4

5
2.1

2.4
1.2

N
D

N
D

20.8
11.3

11.3
12.6

14.4

10
10

5
N

D
N

D
7.5

7.8
7.8

7.7
7.6

2
1

2
1

1
3340

3170
2150

1030
1000

4.1
2.8

1.6
0.15

1.2

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

1.9
1.1

1.7
1.2

19
20

23
29

26
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
2

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

13
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l

1000
s

C
ation Sum

m
eq/l

A
nion Su m

m
eq/l

Iron, Total, IC
A

P
m

g/l
0.3

s
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

Lab pH
U

nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
1600

s
Turbidit y

N
TU

5
s

R
adon

pC
i/l

M
etals

A
lum

inum
, Total, IC

A
P/M

S
ug/ l

200
s

A
ntim

ony, Total, IC
A

P/M
S

ug/l
6

p
A

rsenic, Total, IC
A

P/M
S

ug/l
50

p
B

arium
, Total, IC

A
P/M

S
ug/l

1000
p

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
C

hrom
ium

, Total, IC
A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

W
illow

brook #1
W

illow
brook #1

W
illow

brook #1
W

illow
brook #1

Zone 1
Zone 2

Zone 3
Zone 4

3/28/02
3/28/02

3/28/02
3/28/02

360
330

330
340

6.35
5.72

5.91
5.92

6.12
5.4

5.67
5.72

N
D

N
D

N
D

N
D

43
48

30
82

244
165

178
180

0.19
0.12

0.12
0.12

297
201

217
219

47
60

61
62

1.93
1.64

1.12
1.79

156
191

206
196

16
20

20
22

0.31
0.32

0.43
0.39

0.02
0.02

0.01
0.02

0.7
0.74

0.58
0.79

9.5
10

13
10

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

5.1
2.9

3.6
3.1

71
42

39
44

37
73

73
71

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

1.8
N

D
N

D
N

D
5.94

3.19
5.46

3.48

15
5

5
3

8
8.1

7.9
8.1

3
2

1
1

552
496

512
526

0.25
0.2

0.3
17

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

7.3
N

D
N

D
5.6

58
45

66
120

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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Page 1 of 12

C
arson #1

C
arson #1

C
arson #1

C
arson #1

Zone 1
Zone 2

Zone 3
Zone 4

2/13/02
2/13/02

2/13/02
2/13/02

G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l

1000
s

200
230

320
470

C
ation Sum

m
eq/l

3.58
4.18

5.54
8.17

A
nion Su m

m
eq/l

3.45
3.96

5.11
7.63

Iron, Total, IC
A

P
m

g/l
0.3

s
N

D
N

D
N

D
N

D
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
31

22
34

100
A

lkalinity
m

g/l
145

169
166

211
B

oron
m

g/l
0.096

0.1
0.1

0.12
B

icarbonate as H
C

O
3,calculated

m
g/l

176
205

202
257

C
alcium

, Total, IC
A

P
m

g/l
21

34
48

75
C

arbonate as C
O

3, C
alculated

m
g/l

2.28
2.66

2.08
1.67

H
ardness (Total, as C

aC
O

3)
m

g/l
70.9

114
173

261
C

hloride
m

g/l
500

s
19

20
20

55
Fluoride

m
g/l

2
p

0.26
0.21

0.3
0.41

H
ydroxide as O

H
, C

alculate d
m

g/l
0.03

0.03
0.03

0.02
Langelier Index - 25 degree

N
one

0.42
0.7

0.74
0.84

M
agnesium

, Total, IC
A

P
m

g/l
4.5

7.2
13

18
M

ercur y
ug/l

2
p

N
D

N
D

N
D

N
D

N
itrate-N

 by I C
m

g/l
10

p
N

D
N

D
N

D
N

D
N

itrite, N
itrogen by IC

m
g/l

1
p

N
D

N
D

N
D

N
D

Potassium
, Total, IC

A
P

m
g/l

2.8
2.4

2.9
4.5

Sodium
, Total, IC

A
P

m
g/l

48
42

46
65

Sulfate
m

g/l
500

s
N

D
N

D
58

88
Surfactants

m
g/l

0.5
s

N
D

N
D

N
D

N
D

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

N
D

N
D

N
D

N
D

Total O
rganic C

arbon
m

g/l
0.8

1
N

D
N

D
C

arbon D
ioxide

m
g/l

1.76
2.05

2.55
5.14

G
eneral Physical

A
pparent C

olo r
A

C
U

15
s

10
5

5
5

Lab pH
U

nits
8.3

8.3
8.2

8
O

do r
TO

N
3

s
3

2
1

2
Specific C

onductance
um

ho/cm
1600

s
329

373
488

732
Turbidit y

N
TU

5
s

0.4
0.1

N
D

1.6
R

adon
pC

i/l
M

etals
A

lum
inum

, Total, IC
A

P/M
S

ug/ l
200

s
N

D
N

D
N

D
N

D
A

ntim
ony, Total, IC

A
P/M

S
ug/l

6
p

N
D

N
D

N
D

N
D

A
rsenic, Total, IC

A
P/M

S
ug/l

50
p

1.3
N

D
N

D
N

D
B

arium
, Total, IC

A
P/M

S
ug/ l

1000
p

19
37

67
230

B
eryllium

, Total, IC
A

P/M
S

ug/l
4

p
N

D
N

D
N

D
N

D
C

hrom
ium

, Total, IC
A

P/M
S

ug/ l
50

p
N

D
N

D
N

D
N

D
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

N
D

N
D

N
D

N
D

C
opper, Total, IC

A
P/M

S
ug/l

1000
s

N
D

N
D

N
D

N
D

Lead, Total, IC
A

P/M
S

ug/l
N

D
N

D
N

D
N

D
N

ickel, Total, IC
A

P/M
S

ug/ l
100

p
N

D
N

D
N

D
N

D
Selenium

, Total, IC
A

P/M
S

ug/ l
50

p
N

D
N

D
N

D
N

D
Silver, Total, IC

A
P/M

S
ug/l

100
s

N
D

N
D

N
D

N
D

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

N
D

N
D

N
D

N
D

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
N

D
N

D
N

D
N

D
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
N

D
N

D
N

D
N

D
Tetrachloroethylene (PC

E)
ug/l

5
p

N
D

N
D

N
D

N
D

1,1-D
ichloroethylene

ug/l
6

p
N

D
N

D
N

D
N

D
cis-1,2-D

ichloroethylene
ug/l

6
p

N
D

N
D

N
D

N
D

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
N

D
N

D
N

D
N

D
1,1-D

ichloroethane
ug/l

5
p

N
D

N
D

N
D

N
D

1,2-D
ichloroethane

ug/l
0.5

p
N

D
N

D
N

D
N

D
C

arbon Tetrachloride
ug/ l

0.5
p

N
D

N
D

N
D

N
D

D
i-Isopropyl Ether

ug/l
N

D
N

D
N

D
N

D
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

N
D

N
D

N
D

N
D

Isopropylbenzene
ug/l

N
D

N
D

N
D

N
D

n-Propylbenzen e
ug/l

N
D

N
D

N
D

N
D

sec-B
utylbenzene

ug/l
N

D
N

D
N

D
N

D
1,1,1-Trichloroethane

ug/ l
200

p
N

D
N

D
N

D
N

D
B

enzene
ug/l

1
p

N
D

N
D

N
D

N
D

Toluene
ug/ l

150
p

N
D

N
D

N
D

N
D

m
,p-X

ylenes
ug/l

1750
p

N
D

N
D

N
D

N
D

o-X
ylen e

ug/l
1750

p
N

D
N

D
N

D
N

D
Ethyl benzene

ug/l
700

p
N

D
N

D
N

D
N

D
M

TB
E

ug/ l
13

p
N

D
N

D
N

D
N

D
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

M
C

L:  M
axim

um
 C

ontam
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H
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N
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N
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N
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N
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N
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D
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D
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D
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N
D

N
D

6.8

N
D

N
D

N
D

N
D

N
D

22
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
1.1

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

8.2
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
0.5

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

9.1
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
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D
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g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
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0.6
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
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D
N

D
N

D
N

D
N

D
N

D
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N
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L:  M
axim

um
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ontam
inant Level, bold value indicates concentration exceeds M
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L.       (p): Prim

ary M
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L      (s): Secondary M
C
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D

):  N
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etected
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p
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D
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D
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N
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N
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A
P/M

S
ug/l
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A

P/M
S
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N
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A

P/M
S

ug/l
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p
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A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p
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A

P/M
S

ug/l
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s
V

olatile O
rganic C

om
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Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p
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ichloroethylene

ug/l
6

p
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ichloroethylene
ug/l

6
p

C
hloroform
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ethane)

ug/l
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p
1,1-D

ichloroethane
ug/l

5
p
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ichloroethane

ug/l
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p
C
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p

D
i-Isopropyl Ether
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ethane-Freon11
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p

Isopropylbenzene
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n-Propylbenzene
ug/l
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utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
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p
B

enzene
ug/l

1
p

Toluene
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p

m
,p-X

ylenes
ug/l
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p

o-X
ylene

ug/l
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p
Ethyl benzene

ug/l
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p
M

TB
E

ug/l
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p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent
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-4 M
ariner
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ariner
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N
D

N
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0.15

N
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0.33
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0.317
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140
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0.26
0.28

0.02
0.004

0.02
0.02

0.58
1.4

0.87
0.96

12
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N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D
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D
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6.5
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N
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D
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D
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D
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D
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0.4

0.6
0.8
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D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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N
D

N
D

N
D

N
D

N
D

N
D

N
D
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N
D
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D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D
N

D
N

D
N

D
N

D
N

D
N
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N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D
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D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D
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D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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S)
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g/l
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s
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A

P/M
S
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50
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lkalinity
m

g/l
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oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O
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alculated

m
g/l

H
ardness (Total, as C

aC
O
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m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l
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p

H
ydroxide as O

H
, C

alculated
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g/l
Langelier Index - 25 degree
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one
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agnesium

, Total, IC
A
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g/l
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ug/l
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p

N
itrate-N
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m

g/l
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itrite, N
itrogen by IC

m
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m
g/l
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m
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g/l
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m
g/l

0.5
s
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itrate, N

itrite-N
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A
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m
g/l
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rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical
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pparent C
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A

C
U
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s

Lab pH
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nits
O

do r
TO

N
3

s
Specific C

onductance
um

ho/cm
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N
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etals
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A
P/M

S
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200
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P/M
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P/M
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p
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A
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S
ug/l
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p

B
eryllium
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P/M
S

ug/l
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p
C
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ium
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A

P/M
S

ug/l
50

p
H

exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l
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s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

W
estchester #1

W
estchester #1

W
estchester #1

W
estchester #1

W
estchester #1

Zone 1
Zone 2

Zone 3
Zone 4

Zone 5
5/22/02

5/22/02
5/20/02

5/21/02
5/21/02

1360
780

590
550

530
14.2

13
11.5

10.6
10.6

23.1
13.6

11.2
10.3

10
0.11

0.29
0.25

0.15
0.19

61
36

150
130

210
971

580
447

352
328

0.93
2.3

0.46
0.24

0.23
1.18E+03

706
544

429
400

25
17

41
70

67
7.67

3.64
2.23

1.4
1.03

124
104

189
298

282
130

71
66

61
64

0.27
0.29

0.32
0.27

0.33
0.02

0.01
0.01

0.009
0.007

1
0.53

0.7
0.73

0.58
15

15
21

30
28

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

15
19

13
9.6

8.1
260
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170

100
110

N
D

N
D

19
74

79
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
11

46
2

1.6
1.4

23.6
17.8

17.2
17.1

20.1
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100
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10

5
8

7.9
7.8

7.7
7.6

4
4

4
2

3
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1270
990
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920

1.8
2.3

0.65
0.3

0.85
72

110
120
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94

N
D

N
D

N
D

N
D

N
D

N
D

5.5
N

D
N

D
N

D
1.2

N
D

1.9
N

D
2.6
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65
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N

D
N

D
N

D
N

D
N

D
5.1

N
D

N
D

2.9
2.3

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

10
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

M
C

L:  M
axim

um
 C

ontam
inant Level, bold value indicates concentration exceeds M

C
L.       (p): Prim

ary M
C

L      (s): Secondary M
C

L       (N
D

):  N
ot D

etected
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G
eneral M

ineral
Total D

issolved Solid (TD
S)

m
g/l
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s

C
ation Sum

m
eq/l

A
nion Su m

m
eq/l

Iron, Total, IC
A

P
m

g/l
0.3

s
M

anganese, Total, IC
A

P/M
S

ug/l
50

s
A

lkalinity
m

g/l
B

oron
m

g/l
B

icarbonate as H
C

O
3,calculated

m
g/l

C
alcium

, Total, IC
A

P
m

g/l
C

arbonate as C
O

3, C
alculated

m
g/l

H
ardness (Total, as C

aC
O

3)
m

g/l
C

hloride
m

g/l
500

s
Fluoride

m
g/l

2
p

H
ydroxide as O

H
, C

alculated
m

g/l
Langelier Index - 25 degree

N
one

M
agnesium

, Total, IC
A

P
m

g/l
M

ercur y
ug/l

2
p

N
itrate-N

 by IC
m

g/l
10

p
N

itrite, N
itrogen by IC

m
g/l

1
p

Potassium
, Total, IC

A
P

m
g/l

Sodium
, Total, IC

A
P

m
g/l

Sulfate
m

g/l
500

s
Surfactants

m
g/l

0.5
s

Total N
itrate, N

itrite-N
, C

A
LC

m
g/l

Total O
rganic C

arbon
m

g/l
C

arbon D
ioxide

m
g/l

G
eneral Physical

A
pparent C
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A

C
U
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s

Lab pH
U
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O
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TO

N
3

s
Specific C

onductance
um

ho/cm
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N
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etals

A
lum

inum
, Total, IC

A
P/M
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ug/ l

200
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A
ntim

ony, Total, IC
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P/M
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p
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p
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A
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p

B
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P/M
S

ug/l
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p
C
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ium
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P/M
S

ug/l
50

p
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exavalent C
hrom

ium
 (C

r V
I)

m
g/l

C
adm

ium
, Total, IC

A
P/M

S
ug/ l

5
p

C
opper, Total, IC

A
P/M

S
ug/l
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s

Lead, Total, IC
A

P/M
S

ug/l
N

ickel, Total, IC
A

P/M
S

ug/l
100

p
Selenium

, Total, IC
A

P/M
S

ug/l
50

p
Silver, Total, IC

A
P/M

S
ug/l

100
s

Thallium
, Total, IC

A
P/M

S
ug/l

2
p

Zinc, Total, IC
A

P/M
S

ug/l
5000

s
V

olatile O
rganic C

om
pounds

Trichloroethylene (TC
E)

ug/l
5

p
Tetrachloroethylene (PC

E)
ug/l

5
p

1,1-D
ichloroethylene

ug/l
6

p
cis-1,2-D

ichloroethylene
ug/l

6
p

C
hloroform

 (Trichlorom
ethane)

ug/l
100

p
1,1-D

ichloroethane
ug/l

5
p

1,2-D
ichloroethane

ug/l
0.5

p
C

arbon Tetrachloride
ug/l

0.5
p

D
i-Isopropyl Ether

ug/l
Fluorotrichlorom

ethane-Freon11
ug/l

150
p

Isopropylbenzene
ug/l

n-Propylbenzene
ug/l

sec-B
utylbenzene

ug/l
1,1,1-Trichloroethane

ug/l
200

p
B

enzene
ug/l

1
p

Toluene
ug/l

150
p

m
,p-X

ylenes
ug/l

1750
p

o-X
ylene

ug/l
1750

p
Ethyl benzene

ug/l
700

p
M

TB
E

ug/l
13

p
Perchlorate

ug/l

MCL Type

MCL

Units

W
ater Q

uality C
onstituent

W
ilm

ington #1
W

ilm
ington #1

W
ilm

ington #1
W

ilm
ington #1

W
ilm

ington #1
Zone 1

Zone 2
Zone 3

Zone 4
Zone 5

5/13/02
5/13/02

5/13/02
5/13/02

5/13/02

580
1210

1750
2340

920
9.79

19
26.8

36.9
15.5

9.64
20.1

25.5
39.7

15.6
N

D
N

D
N

D
N

D
0.36

22
18

7.5
36

100
129

136
142

154
221

0.11
0.19

0.22
0.19

0.2
157

166
173

188
269

58
150

170
220

100
1.28

0.857
0.356

0.612
0.876

219
506

589
853

394
250

560
780

1100
300

0.17
0.1

0.08
0.08

0.12
0.02

0.01
0.005

0.009
0.009

0.61
0.85

0.52
0.87

0.69
18

32
40

74
35

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

7.6
7

9.1
11

7.5
120

200
340

450
170

N
D

74
32

270
130

0.186
0.303

0.267
0.255

0.764
N

D
N

D
N

D
N

D
N

D
2.8

4.1
5.6

3.9
12.4

2.49
4.18

10.9
7.5

10.7

5
5

10
5

10
8.1

7.9
7.5

7.7
7.7

67
40

200
67

200
985

2040
2820

3860
1510

0.35
0.1

0.4
0.2

21

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

1.3
1.5

1.8
N

D
1.3

11
11

24
92

110
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D
N

D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
D

N
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Generalized Cross Section Modified
from DWR (1961), Plate 6B

Production wells are typically perforated across multiple
aquifers producing an average water quality. Nested

monitoring wells are screened in a portion of a
specific aquifer, providing water quality and water level

information for the specific zone.

Nested
Monitoring

Wells
Production
Well

NESTED WELLS versus PRODUCTION WELLS
FOR AQUIFER-SPECIFIC DATA
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Monthly Groundwater Production
Water Year 2001-2002
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TOTAL PRODUCTION FOR
THE YEAR =  249,996AF
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