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FOREWORD

At pressnt, more than half the waler supply of Sonthern
California’s south cozstal area comes from iis ground waler basins.
In general, extractions from this source exceed replenishments, re-
sulting in a decline of ground wabter level elevations. The Central
and West Basin Water Replenishment District and other wabter entlities
have contributed significanily in managing the basine effectively.

However, thers is a nsed for Information related to the
optimam conjunetive use of ground waber resources with other local
and imported water supplies.

The Deparitment of Waler Resources, recognizing this need,
has undertaken s comprehensive study of the plamed use of Southern
falifornia’s major ground wabter basins. The Cosstal Flain of Los
Angeles County was selecied as the first srea to be lnvestipgated,

Statutory authority for the Department to conduct invest-
igations of surface and subsurface wabter conditions is contained in
Section 226 of the California Water Code. Statutory suthority for
investigation of ground water conditions is conferred under the
Porter-Dolwig Ground Water Basin Protection Law, Wabter Code Section
12920 and those that follow, and Water Code Seetion 231,

In this investigation, comprehensive studles were made of
the geology, hydrology, and operabions-economics of the ground waber
basins in the Coastal Flain of Los Angeles County. Detailed inform-
ation issuing from these studies Was presented earlier in Appendixes
4, B, and © to Bulletin Ne. 10h. This bulletin is intended to serve

as a brief, bul comprehensive summary of the findings of these studies.
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William R. $lanelli, Drector
Department of Walter Rescurces
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Abstract

The watar demand of the Cosstal Flaln of Los idngeles County is approximately 880,000 scre~fest a year ab present and is
expected to grow to 1,200,000 acrs~feet by 1990, Water supply from variocus sources which include the Los dngeles
Agueduet, ths Colorade River dgueduct and soon the Stete Webter Project will be sdeguate at lsast wntil 1990, One of
these sourcss of supply is the ground water hasin in the Cosstel Flain., Approximstely 3% million asre~fset of Lresh
water is bslisved o be in storsgs abt present, In the report, four altsrnative plane of conjunciive use of groud

and swrdacs wabtsr resources to mest fulure water reguirements in the ssrvice ares were analyzed. From this enslysis
understanding svolved regerding the ssonmmie dmpact of pumping scheduls and pstiern, spreasding schedule of imported
water, and mothods of preventing sez-water intrusimm. It was found that the most significant sconamic factors ave

the price of imported water and the proportiesnate use of imporitsd water and ground water in storags.




CONCEPT UNDERLYING WATER PLANNING

Water is a commodity that meets baszic human
needs: without it, life cannot continue. This faot has
made us somewhat emolional about waler and we
have come 1o ireat waler differently from other com-
modities,

However, water is 8 most abundant commodity.

It cannot be destroved; it is used and then i1 re-
turns to be used agzin, Water Is arcund us in many
forms. By means of treatment and timely delivery,
which may be either expensive or inexpensive, this
waler can ba put to all uses 1o meet our needs any
place on earth. It is, then, not difficult to conclude
that all the water needs of any area, now and in the
future, can be met with proper planning,

ELEMENTS OF PLANNING. An analogy
between financial planning and water resources
planning will help 1o identify the elements to be
considerad,

Figure 1 represents the componenis that are
considersd in family financial planning. To ensure

Fig.
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sound financial planning, 8 complete inventory must
be taken of supply of money in terms of annual in-
come, assets, and borrowing capabilities, a5 well as
an inventory of financial obligations, For financially
advantageous decision-making, various alternative
ways of meeting financial obligations and of increas-
ing income must be considered very carefully. Only
after @ full evaluation of the advantages and limita-
tions of various alternatives should a plan be select-
sd and implemented.

Figure 2 represents the analogous components
of water resources planning. This process involves:

1. Inventory of needs, supplies and asso-
ciated facilities,

2. Formulation
mesting needs,

3. Evaluation of advantages and limitations
of alternatives.

4. Selection of a plan.

5. implementation of the selected plan.

of allemative schemes of
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The management of 1is waler resources
has been of vital concern to Scouthern
California from the time it was first
gettled. This has been sgpecially frue
in the Coastal Plain of Los ingeles
Sounty. The increasing demand for waber
in this area and the economic reallties
of oblaining that waler have made it
clear that local water managers muast
have available to them information re-
lated to comprehensive slternative

water supply plans in order fo make an
Informed selection of the most suliable
plan. A necessary prervequisite to the
formulatlion of such plans is the oolleg-
tlon and analysis of data pertinent o
the problems of water need and supply,
especially concerning the ground water
TESOUTCES,

& study nas been completed o furnish
information on alternative plans, Ibs
findings, in detail and in depth, were
published previocusly in Appendixes 4,
B, and ¢, to Bulletin Neo. 104, covering
the areas of geology, hydrology, and
operations and econowics. These Dinde-
ings are swmarized in this bulletin.

OBJECTIVE OF THE INVESTIGATION

The objective of the investigation is o
provide information on a wide rangs of
alternative plans to be used a3 a gulde
by local agencies for selecting a plan
for managing the ground water supplies
in the Coastal Flain in ceoordination
with surface water supplies and faclili-
ties.

INTRODUCTION

AREA OF INVESTIGATION

The region selected for this study lies
in the heart of the Los Angeles urban
complex. It covers approximately 600
sguare miles and contains all or pard
of L2 incorporated cliies, including
a largs part of the meiropolitan seo-
tion of the City of Los Angsles,

Physleally, the foastal Plain of Los
Angeles Jounty is an almost featureless,
semiarid filatiand thet slopss gently fo-
ward the sea {Figure 3). On the novih,
it is bounded by the Sants ¥Monlces
Mountaing, extending inland from Malibu,
n the noriheast, the plain is hemmed
in by ancther mouniainous ridge, though
not as sitesp, formed by the Elysian,
Repetto, Merced, and Puente Hills.
Through them slice the channels of the
Los Angeles and the San Gabriel Rivers
and the Blo Honde on their journey o
the ooean, To the south, the massive
hump of the Pelos Verdes Hills forms a
solid barrier bebwsen Janta Mondca Bay
and San Pedro Bay. The Coastal Plain
is bounded on the west by the Pacific,
while its eastern boundary is not a
physical, but rather a political, ongw-
the Line thal separates Los Angeles
County from Orangs County.

Annual precipitation for the study ares
averages aboub 1% lnches and varies
widely from year to year as shown on
Figure b.

At present, wore than L,000,000 persons
live within the los ingeles Counby



foastal Plain and current population
projections indicate that by 15590 there
may be considerably more than 5,000,000--
an increase of more than 25 percent,
Today, the ares needs and uses some
860,000 acre-feet of water a year.

The use of wabter in the Coastal Plain
has shifted from agricultural to uwrban-
suburban. In 1880, some 27,000 acres

of the Coastal Plain were belng drri-
gated for farming. Apout 9,000 acres
were elther urbsn or suburban, most of
it confined to ILos Angeles, Santa Monica,
and Wilmington.

Fifty years later, this condition was
completely reversed. By 1930, the agri-
cultural area had increased to 80,000
acres, whils the urban-suburban area
had grown to 160,000 ascres, During the
next three decades, uwrban expansion con-
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conversion plant on Bolsa Island in
Orange County has been considered for
many years by The Metropolitan Water
District of Southern Californdia (WD),
However, present indication is that the
plant will not be built,

Imported Water Supply

Present supplies of imporited water in-
clude Colorado River waber, Owens River-
Mono Basin water, ground water from the
San Fernando Valley, and ground water
and reclaimed waste walter from the San
Gabriel Valley. In the future, these
supplies will be augnmented by water from
the State Water Prodject.

Colorade Hiver watbter, which is distrib-
uted by MWD, is & major source of Imporied
water Lo the Coastal Plain, Softened,
filtered, and untreated waters are now
available for use from MWD, Softened and
filterad wabers are used for applied

water, filtersd water for applied water and

injection, and untreated waters for spreading.

Before 1972, the delivery of dmporied
water to the Coastal Plain by MWD would
be limited either by the capacity of the
delivery system to provide water ab
specified pressures or by the available
supply from the Colorado River. In the
svent of a walter shoritage, which cannot
pe anticipated before 1990, this watber
would be allocated awmong member agencies
of MAD by each agency’s preferential
rights and would be limited to the come
vined supply from the Colorade River and
the 3tate Water Project after 1972, The
preferential rights of the member spencles
are based on all payments mads by each
agency to MWD, excluslive of payments for
purchased water.

The State Water Project will begin deliv-
ering water to Southern Californis in
1971, AL that time, MWD will begin im-
porting a portion of this supply to the
Coastal Plain through a planned increase
in the delivery capacity of its distri-
bution gystem.

Water drmported by MWD is a supplemental
source of supply to the Los Angeles

Deparitmant of Water and Powsr, which
utilises two primacy scurces to supply
the Olfyis needs in the Crastal Flain:
imported walter from the Owens Riverw
Mono Basin and ground water from San
Fernando Valley,

In view of the anticipated rate of
development in the San Fernasndo Valley,
more waiter imported from Owens Rivepr-
Mono Bagin will be used in the valley
by the City of Los Angeles, However,
aexports of ground water from the valley
to the Coastel Flain will continue. Be-
cause addiblonal waltsr from the Cweng
River-Hono Basin will be required, ths
City of Los Angeles, in 198, initiated
congbruction of the Second Log Angeles
Agueduct, The estimabted importation
sohedules of ground water from San
Fernando Valley and the Owens River-Mone
Basin by the Los Angeles Department of
Water and Power to the loastal Plain are:

Quantity dn

Year Aore-Taat
1669 309,000
1970 300,000
1975 260,000
1980 221,000
1685 181,000
1590 1h1,000

The Los Angeles Deparitment of Wabter and
Powsyr has reporied that the foregoing
values should be reduced by 30,000 acre-
Test per year if the 19568 trial court
decision is upheld In the caze of City
of Los Angeles ve, Olby of San Fernando,
et al.

In addition to the wabter lmported into
the Coastal Plain by MWD and the Los
Mngeles Depariment of Water and Power,
approximately 23,000 acre-feet anmually
has been pumped from the ground water
basin or diverted from streams in the

San Gabriel Valley and delivered fo the
Coastal Plain during the hydrologlce study
periced of this investigation, Tt was
gsaumed for the purpose of this iovesti=-
gation that approximately the ssme amount
would be delivered from the San Gabrield
Yalley to the Coastal Plain in the fobure.



Appro srimately 16,000 acre-fest of re-
claimed waste water ig dmported Ifrom the
San Gabrdiel Valley and is spread in the
Montebello Forebay below Whittler Narrows.

Los Angeles County Sanitation Districts
now plan to double the capacity of this
plant to increase the amount of water
available for spreading.

Local Water Supply

Among the local supplies--gurface water,

ground water, and reclaimed water--ground
water iz the most irpordant rescurce.
Heoause of the intermitient nature of
runelf in streams, the direct use of sur-
face water 1s nﬁgliﬁib The los Angeles
Jounty Sanitation Districts are contem-
plating the construction af reclamation
plants in the Coastal Flaln., These planis
may in time play a vital role in meeting
the (oastal Plaints spreading and injec~
tion water demands,

DETAILED DISCUSSION OF
GROUND WATER SUPPLY

To estimate the supply potentlal of
pround water to mest the area's needs,

it 1g eszential to determine the amount
of fresh water currently in storage and
the long-term average replenishment by
deep percolatlon and subsurface inflow
in the ground water basins,

Currently Avaitable Water in Storage

The Ceastal Plain of Los Angeles County
consizsts meinly of weonsolidated gedie
ments oy allh”luﬂ underlain by and bounded

on the norih and sast bv bedraana On the
west and south, it 1 snded by the
Pacific Oesan., Ground Waiﬂr iz stored

uneonsoli-
ridted amount,
iﬂﬁ rocks

mﬁuh;ﬂ the Intsrsticss of thess
ted sedirments ﬂﬁd tooe 1
fractures of nonwalsr-bes
tﬁhw bournd the arsa,

=1 Ni:fi w-
geeTaglcaw
@, as shawn on Tugdra
e ground water basine

s nesn ol

1™ R
SULS DY

X
these £
are southwest and twoe sre northeast of

fii“ '"""Jiw Qf

the series of low hills formed by the up-
1ifts zlong the Newpori-Inglewocod fault.

The Santa Monlca Basin exbtends south from
the Santa Monica Mountains to the Ballona
escarpment befwesn the fault and the
Pacific Ocean. The West Coast Basin
extends southeast te the Palos Verdes
Hills, Sen Fedro Bay, and Orange County.
The Hollyweod Basin sxtends eastward io
the Elysian Hills and south to the La
Brea high, formed by the Newpori-
Imglewood fault. The Central Hasin
borders the Hollywood Basin on the south
and occuples the rest of the {eastal Plain
of Ios fngeles County east of the
Newport-Inglewood fauli.

Boeth granitic and conscolldated sedinmen-
tary rocks are considered nomwater
bearing because thelr specific yleld is
negligible. They form & base of the
Ooastal Plain's ground waler basin

when impermeable szediments, such as
clay and silty clay, are not found aghove
then, Where thick layers of these im-
permeable sediments are found gbove the
bedrock without significant gquantitles
of water-bsaring materials bebween them
and the bedrock, their surface 1s cone-
gidered a base of the subsurface
reservelr.

4 contour map {(Figure 9) was drawn cone
necting the points of equal slevailon

of the hase of the water-besring material,
Tha elevation of the base ranges from

ses level at the Santa Mondles Hills and
Palos Verdes Hills to more than 3,000
feat below sea level in the south-
central part of the Coastal Flain.

Mot all the water in the

s £
Z 'Lx.m@& b

Goastal Plain
can be exiracted. Iven when
an squifer iz supposediy purped vdryv,
s small amount of water rermains as a
thin filn coating the particles of sand
and gravael, The percentage of water
that 1z sidill retained by ﬁha sedimsnt
iz technically termed s pmw fie reten-
tdont, On the other hand, the ratlo of
the volure of water in satursted soil
that can be rermoved by gravity drelnage
to the tobtal veolume of satursted sedi-
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ment iz technieally termed Yspecific
yieldd, Hence, as employed by hydrolo-
glista, the word “storage® refers only
te the achual net amount of water that
can be vemoved from sediments.

In the Coastal Plain, the specific yield
of the waler-bearing materisls was esti-
mdted at from 3 percent for the finer
materials to 26 percent for the coarser.
To caleulate the tobal storage capacity,
the specific yisld of the area was mulbdi-
plied by the thickness of the aquifers
and the area.

Although the volume of fresh waler siored
in the ground water basins in the Coastal

HILL AND MOUNTAIN AREAS
BOUNDARY OF SEMIPERMEABLE AREA
BOUINDARY OF PERMEABLE AREA

(AT g

Flain was estimgbed to be 20 million acre-
feet in an sarlier study, s recent svaluation
indicated that about 35 million acre-iset

is stored ab pregent. OF this amount, about
29 miliion acre-feet is stored in the top
1,200 feet of sedimenis. However, the

gmount of ground water thal can be extracied
iz limited by physical and sconomic con-
siderations.

Beplonishment of Ground Water

The ground waber basins are replenished
by subsurface inflow, injection of water
for sea-water intrusion barriers, znd
desp percolation of water from various
gsources. ihese sources are preciplig-
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tion and resuliing runoff, applied water,
and imported and reclalmed waler in
streambeds and spreading grounds.

Deep percolation due to precipitation
opeurs both dnside and outside of streame
beds, Within the streambed and spreading
grounds, under mean precipitation condie
tions, about L8,000 acre-feet is estimabed
to percolate annually. OFf this amount,
10,000 acre-feet 1s derdved from storm
o, originating within the study area
and as flow from the San Gabriel Valley,
and 38,000 acre-fect from water seeping
into the strearbed in the San Gabriel
Yalley because of high water tables,

The LB,000 acre-feet of percolation
pneeurs in a portion of the San Gabriel
River streasbed located in the forebay
portion of the Central Basin, in the
axisting spreading grounds adjacent to
the Rio Hondo and the San Gabriel River
in the Montebello Forebay and in the
exieting spreading grounds adjacent to
the Tos Angeles River in the Dominguesz
Gap. Uubside the sireambed, the deep
pereolation from precipiltation averages
approximately 29,000 acre-feet per year.

Deep percolation from applled water
resulits from lrrigation of gardens and
other sreas and also from water discharged
into cesspools. Because of the dimin-
ishing sise of drrigated areas and the
decreasing mumber of cesspools,; the

deep percolation from applied water ls
axpected to decline in the future.

Significant amounbs of dmported watber
have deep perccelated In the past in a
portion of the San Gabriel River sirveame
bed in the Central Basin and in spread-
ing grounds. The amount of deep
pereolation from this source depends upe-
on the delivery capaclty of the pipeline
and the avallabilliy of replenishment
water Irom MWD.

£leo, ground waber basins will be
incldentally replenished by the injec-
tlon of fresh water to maintain barrier
projects o prevent sea-wabter Intrusion
along the coast. The amount injected

depends upon the wabter level slevations
that develop along the coast as a result
of ground water basin operaltion.

In addition to the runoff from storms
and water seeping oub from streambeds
in San Gabriel Valley because of high
water tebles, water reclaimed from
waste waber originating in the San
Gabrisl Valley is svailable for conser-
vation by spreading in the Coastal
Flain, The annual amount currently avail-
able for spreading is 16,200 acre-feet,
which is about egual to the exlsting
capacity of the Woittler Harrvows
Reclamation Plant,

Subsurface inflow also adds to the
ground water supply of the area.
gurface inflow of fresh water has
ocourred in the past and mey be assumed
to ogeur in the future at the los

fnpeles Narrvows and Whittler Narrows.

The average awmal subsurface inflow

was esbimated to be 200 acre-feet for
the Los angeles Narrows and 28,000 acrew
fest for Whitiler Narrows. With

regpsct to flow across the los fngsles-
Orange County boundary line, both sub-
gurface inflow and oubflow have occurred,
depending upon levels in adjoining
basing. The amounbts of Inflow in the
future at each location would vary with
sach plan of basin opergtion both within
and cubside the Coastal Flain.

Sub~

Reduction of Water from Ground
Water Basins

The amount of ground water in storage
is reduced by subsurface outflow and
pumping of ground water. Frior to

indtiation of the ilmvestigation, the
average suwosurface oulflow was small.

n 1963, about L0 percent, or about
300,000 acre-feet, of the demand of the
Coastal Flain for applied waber was metb
by water pumped from ground weter basins.,
In the fubiore, the amount to be taken
out of the basins by pusping will depend
upon bhe plan of basin operation to be
implemented,



Supply facilities within the Coastal

Plain are those reguired for transmission
and storage of surface and ground water

to meet the fluctuating demand for appiiled
water, spreading water, and fresh water
barrier projects.

& bighly developed network of both sur-
face and grouwnd wabter facilitles for
gtorvage, transmission, and extraction
exists within the Ceastsl Plain to meet
the applied water demand of residentiial,
industrial, and commercial entities, and
the very small water regquirement of
agriculbure,

GROUND WATER BASINS AS
DELIVERY FACILITIES

The ground water basins can be considered
as a pardt of this nebwork of facilities

as is illustrated by the analogy beltwesn
the physical characteristics of the ground
water basing and surface ddstribution
systems,

The rate of deep percolation and subsur-
face inflow into a ground water ressrvolr
is comparable to the rate of inflow into
a surface reservoir. The storags capaciily
of a ground water basin is comparable o
the gtorage capaclity of a surface
reservolr. The transmissive characteris-
tics of the aguifers of a ground water
bagin may be compared to the delivery
characteristics of a distribution syshem.
Finally, the plesometric pressurs and

ground water table in a basin are anslogous

to the hydraulic grade line slevations in
a surface distribution system.

INVENTORY OF FACILITIES

Using sguations that numericelly deseribe
the flow characteriatics of ground water
basing and surface distribution networks,
it i3 possible to caloulate the capabili-
ties of these waler delivery wmedis and to
determine the additional facilities
reguired. This determination makes it
posgible to estimate the cogt of waber
garvice under warions plens of basin
operation.,

To dntegrate the grownd water basins ine
to the delivery facility, a mathematical
model of & basin was developed, Flrst,
howaver, surveys were made of the arsal
extent, boundaries, thicknses, strucbures,
storage capacities, snd transmissibilities
of amquifers, Thiz information was then
consolidated To represent an "egoivalentd
aquifer', a composite combining the
sssential physical fealures of 11 major
Coastal Plain aguifers. Those features
furnished the coeflficients for a set of
egquations simulating storage and flow in
the eguivelent aguwifer. This seb of
souations, with proper values for the
coefficients, iz the ground water basin
mathematical model. The 82 eguations
required for this study were solved by

& general purpose analog compuler boocause
the manual simolbanecus solubtion of these
sguations would have been impossible.

The gromd water btasin mathematical modsl
wag nsed to estimate future ground water
level slevaitions al various paris of the
Coastal Plain uwnder various alternative
vians of basin operation.

When the ground water basinsg are regardsd
23 a bransmission facilily, streambeds



and man-made spreading grounds may be
considered as the initial point of the
delivery facility and wells may be con-
gidered as the terminal point. In
addition to the San Gsbriel River bed,
which is a nabural spreading facility
with an spproximate capacity of 120 cubilc
feet per second, four mem—made spreading
facilities exist in the area adjacent to
the Hio Hondo and San Gebriel River in the
Montebello Forebay, and adjacent to the
Los Angeles River in the Dominguez area.

The total infiltration capacity of the
spreading grounds in the forebay is about

£70 cubic feebt per second, which is equiva-
lent to about L0OC,000 acre-feet per year,
provided the infiltration rate is not re-
duced by a ground water mound that could
develop beneath the spreading site. Usable
capacity, however, is limited because of
the need to rotate the use of percolation
raging within the spreading grounds.

4 lsrge ramber of wells, the terminal poin
of & ground water delivery facility, are
seattered throughout the Ceastal Plain.
The distribution of these wells and the
approximate magnitude of ground water pump
age in various areas ave shown on Figure 10,
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EXISTING BARRIER FACILITIES OPERATED RBY
LOS ANGELES COUNTY FLOOD CONTROL DISTRICT

FROPOSED BARRIER FACILITIES BY LOS ANGELES
COUNTY FLOGT CONTROL DISTRICT

EACKH DOV REPRESENTS ANNUAL GROUND WATER
EXTRACTIONS OF 500 ACRE~FEET
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Because the water injecited in fresh water
barriers to prevent ses-waler intrusion
along the coast contributes to the supply
of water in ground water basins, these
barriers can be also considered as initdating
podnts of water dellvery facilibies, AL
present, there are two barrier projects
locabed in West Coast Basin along Santa
¥onica Bay and at plamitos Gap. A barvier
project will be constructed ab Dominguesn
Gap soon. The lengths of these exigbing
and plamned projects are about § miles,

2 miles, and L miles, respectively.

IMPORTED WATER DELIVERY FACILITIES

The distrivution systems owned and
operated by the City of los 4ngeles to
bring water from oubside the Coastal
Plain are adequate for the delivery of
the scheduled amounts of water to the
area. The existing and propossed facili-
ties of MWD and the State Water Project
are also adequate to meet the demand for
Imported water in the Coastal Plain at
least to 1990 under any economical plan
of basin operation. The primary pipeline
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network of MWD in the Cosstal Plain is
shown on Figure 11,

COMMON DELIVERY FACILITIES

Mamy of the water delivery facil-
ities would be required no mabier whatd
plan is adoptled for meeting the water

requirenent in the Coastal Plain., This
group of facilities would include small
pipelines beyond the conmection o the
MWD's pipelines. The distribution
syatems owned and operated by both pri-
vate and municipal agencies, such as the
plpeline networks of the City of Ios
Angeles and the Clty of Long Beach,
would also be in this category.
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The Cosstel Flain ground watsr man-
gers can best understand the changes
in their water service requirements
and the politiecal, legal, social, and
rganizational forces that influence
anagement decisions, These forces
may play a dominant role in the se-
ection of a management plan and often
verride cost and benefit considerations,
or these reasms, basin manapement
uet remain in local hands,

his investigation was restricted to the
hysical and sconomic aspects of basin
peration. In considering the costs and
enefits of altermative plans of opera~
ion, the measure of the benefits is
atisfying the spplied waler demands for
he study area. As these waler demands
benefits) are common to &1l plans, one
erely needs to estimate the costs of

he plans to determine thelr sconomic
dvantages.

There are two extremes in providing water
ervice., One is to rely exclusively on
round water basins as a sourcee of water
and the other is to use imporied water
arilities exclusively. Betbtween these

wo extremes lie a great range of pessible
Ttesrnatives, as may be surmised by refer-
ing to Flgure 12,

erational possibilities for utilizing
ne ground water In storage are also
umgrous. The amount of ground water in
torage could be increased to helt saline
ntrusion, or it could be left unchanged
r avern decreased from the present level
v maintaining freshwater barrier projects
slong the coast,

iV ECONOMIC EVALUATION

YARIABLES

The variables in the opesration of the
ground water basine are the timing, smounts,
and locations of both extrsction and
artificial replenishment. In addition,

the method of preventing saline water
intrusion also could be considered as

an operational variable. These factors

can be expressed in terms of s

1. Spresding schedule of imported waler
at the Montebello Forebay;

2. MNethods of prevenbting saline Intrusiom;
3, Pattern of ground water exitraction;

. Schedules of ground water extraction.

EVALUATION OF VARIABLES BY
APPLICATION TO ALTERNATIVE PLANS

Tn all, more than 50 plans of operation
were evaluated durdng this investigation,
and comprehensive operstional-economic
information was developad,

It was found that it is dmpracticable Lo
form a seaward freshwater gradlent by
filling the Coastal Plaln aguifers as
rapidly as reguired to forestell further
sea~water intrusion slong the coast,
Furthermore, economic evaluabion of many
plans indicated that 1% 1s much more
expensive to £ill the basins then main-
tain freshwater barriesrs to stop ssa-waler
intrusion. Conseguently, analysis can be
confined to thoses plans that involve
freshwalter barrviers.
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It has been generally belisved that loca-
tion of pumping is a significant factor
in the management of ground water basins.
However, 1t was found that location of
pumping caused a comparatively negligible
gconomic dmpact in the Central Basin of
the Coastal Plain,

Fven though the pumping pattern was
varied substantially in the Central
Bagin, cost difference was found to be
minor. However, a shift in pumping
pabbern from the coastal area to the
inland portion of the West Coast Basin
was found to have g bensficial sffsch on
the cost of maintsining the freshwater
barriers,

Five plans that cover the range of signif-
ivant variables were selected for detailed
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Figure 12 —~ WATER DEMANDS AND SUPPLIES

analysas, An exbensive volume of infor-
mation relating to them was published in
Appendix ©  to this bulletdin. OF those
five, four were chosen to be offersd hers
for consideration.

Plan & (Plan 117-11 in Appendix C) - pro-
vides for the use by 1990 of
11,000,000 of the 35,000,000 acre-~
feat of ground water in storage,
{Ground water levels would be
stabilized after 1890, at which
time a safe-yield operatlion would
be initiated, The basin would
not be filled to its initial=--1963-
level. )

Plan B (Plan 117-5 in Appendix C) ~ pro-

vides for a median use of stored

ground wabter, 1,000,000 acre-feel.



{Ground water Yevels would be In Tables 1~L, columns %, 6, 7, 8, and

stabilized after 1990, at which 12 {import by los Angeles Department of

time a safe-yield operation would Water and Power, import from San Gabriel
be initiated, The basin would not Yalley, filtered import by MWD for dom-

be filled to its initial--1563=~- satlc use, and ground water extraction)

level.) are related to the amount of water

directly used for consumption, and col-
Plan ¢ (Plan 117-k in Appendix C) - pro- wns 9, 10, and 11 {filtered injection
vides for the maintenance of ground water, raw spread water, and reclaimed

water storage under average precip~ waste water) indicate the amount of water
itation at present levels (immediate ysed for replenishment of ground water

safe-yield operation), hasins.

(Flan 318-5 in Appendix C) - same COST OF WATER SERVICE

ags Plan C except it includes spread-

ing a large amount of imported In the computation of the cost of each

water, plan of operation, facilities that are

reguired for service of water regard-
Information concerning water demand and less of source, such as existing storage
supply in the Coastal Flain during the reservoirs, were excluded from economic
period of detailed economic study is consideration because the cost associated
presented in Tables 1, 2, 3, and i, with those facilities would be the same
Table S swmmarizes this information. under each albernative,
TABLE 1

OPERATIONASL PLAN A7

ESTIMATED ANNUAL AMOUNTS OF WATER DEMAND AND WATER SUPPLY
IN THE COASTAL PLAIN OF LOS ANGELES COUNTY FROM 1883 THROUGH 1880

IN 1.000 ACRE-FEET PER YEAR

1 2 3 4 5 8 7 8 3 10 11 12 13
Appliad . —_ ai Totel watar  Import®  import tmport By Metro, Water Digy, Reciaimed  Ground  Taead water
YEAR wirtar Injection SRTRAANG 4o s by from L e FITRY Tilter TaW . Wasle watEy supply
demang demand  demand 1,2,3  LADWE S0, domes. domis. injgct, sprard  water  eRUACtn.  § i 12

163 852 8 53 218 197 il 37 ful g 48 13 etk 849
1884 i 18 35 Q2% 187 10 287 ] 1% 23 13 gy 923
1885 892 22 18 832 178 10 247 e 22 5 13 408 833
1888 812 54 W a88 1088 i 318 1 54 7 13 418 a8
867 832 88 18 1,017 158 0 308 33 &8 ] 13 434 § 08
1268 an2 5 i8 1,056 148 15 288 85 88 & 138 432 ¥ .57
1988 Q72 77 17 1,068 138 10 288 a7 i3 4 13 439 1,088
3870 982 23] 18 1,088 128 16 283 128 81 3 13 447 1,088
1971 1,008 85 15 1,108 128 G 230 145 g5 2 13 L3214 1,108
1§72 1,024 283 17 1,130 128 0 W2 168 89 4 13 457 1838
1872 1,040 23 18 1,181 127 il 3853 19814 23 5 13 458 1,151
1974 1,087 25 19 1,171 127 0 244 218 8% [ i3 4583 1470
1878 1.073 ] 18 1,181 127 ke 236 241 8% 8 13 453 1,081
1978 1,089 102 20 1,291 127 1 228 2648 102 ¥ 13 458 1,288
1837 1,105 104 2% 1,829 127 w0 332 287 104 ? i3 158 1,228
1578 1,120 107 20 1,248 126 il 214 KER] 107 ? 13 459 1,247
18579 1,137 ER N ied 1,268 126 0 207 338 113 ? 13X 488 1,268
1980 1,183 113 ig 1,285 128 0 ant 387 113 £ 13 488 1,285
1981 1,158 118 19 1,283 128 10 154 368 g & 13 455 1,283
1882 1.184 {18 1% 1,301 126 {}4] 188 381 118 8 13 454 1,301
583 1,188 12 18 1,300 126 G 182 343 121 [ 3 {58 fciee]
1584 §,194 12% 18 1.315 126 106 178 L:5eh] 122 3 13 454 13458
1588 1,380 136 18 1,334 127 w0 175 41 128 8 13 454 1,328
1888 1,18% 128 17 1,330 127 13 1688 433 128 4 i $5% §,%31
1887 1,181 130 18 1,337 127 10 144 431 1302 3 13 158 1,337
1988 1,196 132 16 1,344 127 i 1583 A4 132 ki 13 455 1,344
1988 1201 135 15 1,354 127 HS 157 448 138 2 13 459 103582
1980 1,207 137 14 1,358 127 10 154 457 137 1 ¥ 458 1,358
JOTAL 30,008 2,873 61 33,242 3,837 80 & 414 8,887 2872 187 364 32,486 33,248

Friom Bulistin No. 104=C, Second Los Angeies Agqueduct not considerad 83 its construction schedule was not definite 2t time of study.
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TABLE 2
DPERATIONAL PLAN ‘B
ESTIMATED ANMUAL AMOUNTS OF WATER DEMAND AND WATER SUPPLY
M THE COASTAL PLAIN OF LOS ANGELES COUNTY FROM 1863 THROUGH 1380

M 1,000 ACRE-FEET PER YEAR

1 2 3 4 5 G 7 8 S 10 11 12 13
Appiies Injection Spemating Total water  importz  lmport opnrt By {R":sztrc@, W;mr Diste.. Reciaimed Oround  Total water

YEAR weatar demand By feorn sosftan filter filtar r v WRETE woater supply
demand  demsnd 1, 2,2 LADWP  5.0.V.  domes,  domas, inject., spread  walef  eXUACUON 5 g 12

1883 BH ¥ 58 G417 187 10 282 38 7 45 13 317 @17
1988 872 14 37 S22 187 14 Ay 88 14 4 13 301 223
13685 282 i 8 877 178 140 327 44 17 g 13 284 228
1968 312 42 22 8§78 1648 0 318 134 43 k] 13 288 ey
1087 833 45 41 4o8 158 16 308 e d] 4% 8 13 287 593
1988 D[2 &2 0 1.034 148 i 288 08 83 7 13 288 1,034
TRES D72 54 13 1.041 138 18 piits 287 84 ] 13 280 1,042
1370 252 &0 i8 1.080 138 143 83 280 80 g t3 281 1060
187 R i3] 17 1.378 128 193 22¢ g 80 & 13 282 1,078
1872 1.0234 52 17 1,083 128 143 B2 as8 53 & 13 287 1,064
18R 1,044 g1 i7 1,108 1237 i 253 368 B1 4 T3 283 1,108
1874 1,087 83 17 1,134 127 143 244 383 5G 4 13 282 1,123
1875 1,073 &4 7 1,143 127 13 23 417 8G 4 13 282 1,138
1,088 %1 7 1,187 137 10 233 448 g1 & 13 282 1,188

1,108 81 7 3,173 327 10 R 464 g1 & 13 282 1,173

H LS 52 37 1,180 128 13 2id 488 g2 4 13 282 1,188

1,137 a2 18 1,205 138 10 w7 511 g2 3 13 282 1,284

pE3 53 8 1222 126 11 283 533 B3 3 33 282 1,821

T,ER8 &3 1,227 138 3 184 545 853 3 13 82 3,237

1,184 83 1,233 1AG H 188 5587 B3 3 13 282 1,232

1,189 54 1,238 138 H 182 G588 o2 3 13 282 1,238

1,878 54 1,344 126 1903 178 &78 g4 3 13 282 1,244

1,580 54 1,248 127 10 178 G885 ha P 13 B2 1,248

1,188 S4 1,254 137 iy 1868 548 Hd 2 1% 282 1,254

1.191 &5 1,281 137 ¢ 184 /08 8 3 13 282 1,281

1,156 33 1,268 Y37 0 188 817 85 2 13 282 1,288

1,281 B& 1,271 137 3¢ 187 835 & 2 13 282 1,87%

1207 BN 1,281 127 s 15 633 &7 4 13 282 1,280

TOTAL 38,008 1,343 31,388 3,887 2B 8,480 19,408 1,343 173 364 7,998 31,884

® . feen P : . . . . Lo .
From Bulietin Mo, W80, Becond Loz Angeles Agquedust not considerad 8s its construclion schaedule was not definite at tirs of study.

TABLE 3
OFERATIONAL PLAN 'C7
ESTIMATED ANMUAL AMOUNTS OF WATER DEMAND, AND WATER SUPPLY
N THE COABTAL PLAIN OF LOS ANGELES COUNTY FROM 1863 THROUGH 1980
N 1,000 ACRE-FEET PER YEAR

1 2 3 4 5 G 7 8 5 10 t 12 13
apotied  (riserion Sprasding TO130 water impont gt Lonpery By Metro,  Waier Dist,  Rectsimed Ground Totw) wate

¥ EAR water semend  demsnd demand by frovmn sofien filter fitter ¥ A wante water Bupply
semand o 3, 2.3 LADWE S50, domas, domes,  inisctl, spresd  water  extraction 5 a2

1983 fR2 7 &7 I8 187 143 82 5§ 7 44 13 283 218
1884 832 §8 41 837 1687 16 . 308 102 14 28 13 254 926
1888 B8y2 13 25 G300 178 14 327 143 13 12 13 236 $3%
148G 312 3E 28 475 188 14 318 175 38 13 13 237 978
1887 B33 38 22 484 188 10 30& 218 38 10 3 238 595
2GR anz 5% 24 1.831% 148 0 a8 251 885 11 13 245 1.3
1888 8472 43 28 1.4338 138 393 B8 288 $2 t1 13 253 1,038
EREREH {53 42 23 1,087 128 14 283 337 42 14} 13 REE 1,058
(RS 1,008 432 23 HIRE NI 138 1% 23 343 43 143 i 258 1,008
1872 1,044 43 23 1,080 128 & 282 373 43 14 13 247 ¥ 880
1873 3.048 12 23 1,105 127 13 283 413 &2 10 13 237 1,108
1874 1,087 it 2 $, 138 127 0 244 443 41 2 13 233 1,118
18¥% $LOEY 803 32 1,135 127 by 238 472 A3 &4 i 228 1,138
1878 3% 2% 1.14% 127 183 F4% 4885 32 £ 13 228 1,148
18¥7 38 20 1,164 127 143 232 B8 38 7 13 238 1,154
1898 a8 2 1,178 128 10 2id 543 28 7 13 228 3.178
FRENEA] 2@ 2 1,188 138 10 207 §6886 28 & 13 228 1,184
R 38 ' 3 1,210 125 13 W 588 38 51 13 2128 1240
38 18 1,218 138 143 154 BOG A& & 13 238 $,218

37 18 1,238 138 14 188 Fi2 &7 5 13 228 t.R19

3% 18 1. 234 128 143 182 823 37 & 13 Pt 1,224

37 18 1,228 128 393 178 832 a7 & 13 228 1,228

37 17 1,238 127 14 175 841 37 4 13 228 teR3E

@ 37 17 3,238 $27 0 188 G653 37 4 13 238 %,280
1487 37 17 1,245 12% 14 184 582 &7 4 13 28 1,345
JHHE 3% 1% 1,350 127 10 168 872 37 4 13 228 1,288
R 37 37 1.35858 127 16 FEY B8 37 4 13 228 156
1880 a7 148 1,268 27 10 154 g&g8 37 3 13 238 1,280
TTal HR Ve §3& 31,868 3,837 IRG 5,480 12,798 1,021 WE 1T §.843 31,685

£
From Sultetie Mo, 104~C, Seoond Los &ngeles Agusduct not considerad o3 s construction schedole was not definiie a8l time of study,
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" TABLE 4

OFERATIONAL PLAN "D

ESTIMATED ANNUAL AMOUNTS OF WATER DEMAND AND WATER SUPPLY
N THE COASTAL PLAIN OF LOS ANGELES COUNTY FROM 1863 THROUGH 1880
M g} , 000 ACREFEEET?PEF@ YEAR

8 g 10 i1 12 13

Appliad

. -
Injeation Spresding T0tal water dmport ™ impore
YEAR  water pamtran S8 ©

tmport By Metropoliten Waeter Districy  Recisimed  Ground  Torast weter

demand 3% frov Fitte % WEHTIR WHler supnly

demand damand  demand 1, 2,3 L ATHEPR &.G.%, ﬁ?}?fw;&:‘j d:;:::&“ ér:;f::r‘(, .r,i‘;?e:zd watar  entraction St i3

1883 852 7 53 917 187 $43 292 48 7 45 13 e 837
18964 872 14 84 850 187 1 el 78 14 51 t3 281 850
1988 892 13 86 871 178 10 327 100 13 53 13 78 823
1986 8132 ek B4 1,015 168 30 318 137 28 X 13 2B 1318
1887 83z 44 &2 1,034 158 G 308 178 A3 &% 13 281 1035
1468 852 88 81 1,068 148 HE 288 235 56 48 13 283 1,070
19689 a2 43 80 1,075 138 1 288 B3 43 a7 13 283 TR
1870 882 43 58 1,084 $28 30 283 288 43 48 13 B3 §,.084
18713 3,008 43 58 1.108 128 10 270 317 43 45 13 84 HR 1]
1872 1,024 43 -3 3,124 $28 $¢ 82 344 43 44 3 281 $.125
1673 1,040 42 58 1,138 37 10 283 3z a2 &3 13 28 1.138
1974 1,087 42 &8 1,158 127 4G 244 397 42 43 13 278 1,184
18978 1.073 4% 55 1,168 127 0 238 431 43 43 13 78 1,168
1878 1,088 41 54 1,184 27¥ 103 228 444 41 &1 13 278 1,183
19477 1,108 &1 54 1,200 127 30 232 458 a1 4% 13 38 $,200
1978 1.12% &1 53 1,218 126 10 214 482 41 40 13 278 1,214
1878 1,137 41 53 1,231% 128 18 207 515 41 45 13 278 1,230
1980 1,183 41 53 1,247 126 18 203 537 4% 45 13 78 1,248
1981 1,188 43 52 1,351 126 16 134 550 41 39 13 378 1,251
1882 1,184 41 g2 1,257 128 30 188 B8 Y 41 39 $3 78 1,258
1883 1,168 41 83 1,282 126 33 182 572 41 38 13 ik 1,281
1684 1,174 &1 52 1,287 § 26 ¢ 178 582 4% 39 3 278 1,887
1985 1,180 4% 52 1,.3%3 1237 30 175 580 41 38 3 278 §,E93
1886 1,185 &1 51 1,277 P27 18 168 236 43 38 3 298 1,277
1887 1,181 41 51 1,283 Y37 3¢ H22 812 41 28 13 278 1,283
§688 1,188 41 53 1,388 127 10 160 621 a1 38 13 78 1,288
198¢ 3,201 41 51 1,289 127 1a 187 828 41 ] 13 278 $,283
1880 1,207 4% 81 1,288 127 ¢ 154 837 4% 38 13 e 1,288

nnnnnnnge 9POR00g000
TOTAL 30,008 1,081 3.558 32,847 3,837 280 £ .,480 11,857 1,081 1,184 384 7851 32,844

From Buiistin No. 104~

In addition, other fixed ocost items, such
as opsration cost, profits of water pur-

veyors, and costs related to water righis,

were excluded becguse they would be the
same under all plans.,

It was also found in Appendix € that
water guality degradation and land sub-~
gidence from ground water level decline
do not reguire consideration in the cost
comparison of alternatives.

Those items that were considered in the
computation of cost of esach plan are
exigting and additional facilities, such
as pumps and wells, whose associabed
costs would be different uwnder different
alternatives. They were grouped into
four categories: surface water facili-
ties, ground water facilities, elsctrical
energy requiremsnts, and imported wabter
supply. For convenience, the costs

Second Los Angeles Agquedunt not considersd gs s construction schadule was not definite at time of study,

of storage facilities were included in
those of surface waber facilities, and
both the energy cost and the commscled
load charge for well pumps and boosters
were included in the costs of electricsl
energy. The unit costs of these facili~
ties were based on interest rates of

bl percent for MWD and 4.5 percent for
smaller water agencles and on representa-
tive life-spans of facilities in the
Coastal Plain, and were adjusted to the
1963 cost level by using the Engineering
News-Record construction cost index,
Costs of imported water suppliss to the
Cosstal Plain were predicated on the
cost of delivery, which includes the
capital, maintenance, and operation
costs for the water imported by ths City
of Los Angeles {from the Cwens River-
Mono Basin) and by the City of Whittier
from Sgn Gabriel Valley, and also on

the prices that mavy be charged by MWD

to water agencies for the various types
of raw and ftreated water sold by it.




TABLE 5

TOTAL AMOUNTS OF COMPONENTS OF WATER DEMAND AND SUPPLY IN THE

COASTAL PLAIN OF LOS ANGELES COUNTY FOR THE STUDY PERIOD
i963 THROUGH 1990 FOR SELECTED PLANS OF OPERATION

IN THOUSANDS OF ACRE-FEET®

Plan number
COMPONENT
Plan ‘A" Plan 'B°  Plan 'C" Plan 'D’
WATER DEMAND
Applied water demand 30,010 30,010 30,010 30,010
Injection demand 2,670 1,340 1,020 1,080
Spreading demand 5680 B840 830 1,860
TOTAL WATER DEMAND 33,240 31,890 31,660 32,650
WATER SUPPLY
Import by Los Angeles Department of Water & Power 3,840 3,840 3,840 3,840
import from San Gabriel Valley 280 280 280 280
import by Metropolitan Water District
Softened industrial and domestic 6,410 §,480 §.,480 5,480
Filterad indusirial and domestic £.,880 11.420 12,770 11,560
Filtersd injection water 2,670 1,340 1,020 1,080
Raw spread water 200 170 270 1,190
Reclaimed waste water 360 360 360 360
Ground water extraction 12,480 8,000 §,840 7,850
TOTAL WATER SUPPLY 33,240 31,880 31,680 32,650

®
From Bulletin No. 104~C. Second Los Angeles Agueduct not considersd as its

construction schedule was not definite at time of study.



The cost of each facility was summed

to obtain the total cost of wabter ser-
vice, which includes the cost of ground
water, imported water, replenishment

of pround waler basins, and preventlon
of sea~waler intrusion., The cost of
imported water includes ad valorem taxes
pald by property owners In the Coastal
Plain,

The total of these costs constitutes

the cost of water service for the
Cosstal Flain. These costs would be
incurred at different times under dif-
ferent plans of operation. The sconomic
gffect of incurring the same fotal
amount of expenditure at different times
would vary with the plan, To establish
& viable economlc comparison of all
alternatives, it ls necessary to convert
all costs--regardless of the difference
in time of expenditure~-to the common
denominator of present worth.

Present Worth

Present worth of the total cost of waler
gservice under each plan of operation may
e considered as the amount of money that
is needed today to meet future financial
cbligations assoclated with the waler
service, Thus, a comparison of present
worth of the four plans would provide a
comparative measure of the extent of
financial cobligatlons that would be

imposed on the decision-mskers and the
water users they serve.

Economic Bvaluation

The cost of imported water was shown o
be the biggest cost item in each of the
four alternative plans. The cost depends
chiefly on the future pricing policies

of MWD from which the Coastal Flain pur-
chases imported water.

To understand the importance of the MWD
pricing peolicy on the foastal Flain water
geonomics, an analysis of the policy is
NeCesSSaAryY .

Conceptually, various mesns can be
smployved to pay for water ssyvice:
Users of imported waber can pay the com
plete cost for carrying it from source
to point of delivery; propsriy owners
can pay the complete cost through taxes
{ad valorem taxes); and users and tax-
pavers can divide the cost, This last
means is the one MWD has employed to
date~~some 50 percent of its capital
gost of constructing facilities is now
borne by an ad valorem tax.

In addition, the present pricing policy
rrovides different prices for waler used
for agricultural and ground water replen-
ishment purposes and for wabter used for
domestic and industrial purposes.

TABLE &

PRESENT WORTH OF FUTURE TOTAL COSTS
OF WATER SERVICE IN THE COASTAL PLAIN OF
L.DS ANGELES COUNTY

Category Plan A

Present worth of costs  § 902,000,000

from 1863 10 1990

Present worth of costs 412,008,000

from 1991 to perpeluily

Plan B
% 058,000,000

400,000,000

Plan C Plan D
$ 972,000,000 % 936,000,000

405,000,000 397,000,000

TOTAL $1,314,000,000

$1,358,000,000  $1,377,000,000

$1,353,000,000

xR
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USE OF THE HOMOGRAPH
1. Belect plan of operation.

2. Connect appmopriate poinis on
tay scale and differential
scale, Mark intersection of
this line with luming line.

4. Connect point of turning line
with ensrgy oost point. Where
this line inlersecte present
worth line, rend the present
worth of total cost of water
service for the selected plan.
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DEFIITIONS

Tax, % of financial ohligation for
Melropoiitan Water Disteict
facilities borne by property tax.
Bitferential, Differsnce in price
hetween domestic~industrial and
agricuftural-replenishment water
imported to the Coastal Plain
Energy Cost, Energy charge {including
operation, mainienance, replacement,
and power costy) for State Water
Project water deliversd to Southern
Califormnia.
Progent Worth. Fresent worth of total cost
of water service, 19687 through 1990,

¥
Bzaed on the assumplion that the indicsted ad valorem tax rale will be continued to the yvear 2039,

Figure 13~ HOMOGRAPH YO DETERMING PRESENT WORTH OF TOVAL £OST oF
HATER CERVIGE I THE GOASTAL BLAIY UNDER YARIABLE CONDITIONS AFFEQTING
THE PRIGE OF INPORTED WATER ~ 1383 THROUGH 1330



wever, MWD has not announced a2 long~
nge policy; therefore, to get s long-
bnge economic evaluation of altermatives,
soumptions were made regarding MWD pricing
W fferentials and ad valorem taxes.

ather significant factor affecting the

> price of MWD water is the energy

a1t of pumping water from the State

ter Project over the Tehachapl
ountains. In recent years, the estimabed
st of energy for pumping imported water
g decreaszed. To facilitate the evalua-

L on of the economics of the aliernative
ans under changing conditions with respect
pricing policies and energy costs, nomo-

aphs were developed and presented in
pendix C. One of them is given hers as
example. (See Figure 13.)

ving the nomograph, the present worth of
%a%‘mf water service for Flans 4, B, ¢,

nd D owas determined undsr the assumption
b the present MWD pricing policy would
followed in the future. Table & shows
g result of this determination. The ad

evaluating this table, it must be ra-
mbered that the table is for the entire
astal Plain of Los Angeles County. To
tain the economic information for indi-
dual water apencies such as Cenbral

d West Basin Water Replenishment
Lstrict, supplemental analyses will be
%quireda

r Flan I, if sarplus water from the State
ter Project could be purchased from MWD

y smaller price than indicated in the
Dts pricing schedule, proper adjustment
ould be made to the present worth of the
st of water service under the plan.,

evaluating these curves, a question may
ise as bo the differences in the values
ground water remaining in storage in

90 under Plans &, B, C, and D.

der all plans, the ground water basin will
ovide the same gquanitity of water from 1991

to perpetuliy, although from different depths,
Therefore, the comparative valuss of ground
waler in storage for the aliermatbtive plans
would be the differences between the present
worth of tobal future coste for these plans
from 1991 to perpetuity. These differences
have already been included in the cosis to
perpetulty in Table 6.

In melking & long-range waler mansgement
plan in the Csasbal Flain, the timing of
the consiruction of the next water project
iz also of vital concern to local agencies,

The economically desirable timing would be
the time when the total cost of the next
imported water project eguals the tobal
cost of the least expensive alternabive
supply ~~ ground water, converted sali
water, and reclaimed wasbte water, In
agtiting this timing, consideration should
be given o ascertaining that an adequatbe
local emergency supply is available., For
exact timing, however, a more detailed
study should be made by svaluating the
present worth of boltal cost of waler sep-
vice with allermative times of construction.

CONCLUDING REMARKS

&n dmportant finding that has evolved from
this investigation is that the most eco-
nemically significant factors in the
Coastal Plain's waler service cosit are the
price of imported water snd the propor-
biomate use of imporited wabter and ground
water in storage, It was alse found that
changes in assumed conditions substane
tially affect the comparison of the water
service costs under altsmative plans,

Beeause the investigation was based on
numerows uwnaveidable assumpitlons and these
aasumed conditions coniinually change,

the walter asgencles in the COpastal Flain
must consider the impaet of these changes
on the cost of wabter service before &
management decision is made. Appendixes A,
B, and ¢ to this bulletin provide data and
procedures for such considerations,
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