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With the ever increasing cost to Santa Monica for importedeater
from the State Water Project and the Colorado River water via H.W;D.
facilities (page_> ) and the apparent policy of the City to pump more
water from its natural resources within the limit (7) of the proposed
softening plant at Arcadia Pumping Station, there existe a potential
water supply at the Marine Street Park (Santa Monica Water Basin).

The finding or developing of future water producing wells has
a certain amount of investment risk. What degree of investment risk
could not be calculated because geology and ground water hydrology are
not an exact scilence ~ one might go s¢ far as to say, "Ground water
ie where you find it", However, in the interest of future savings to
the City by not importing as much water with the ever increasing rate
to the water consumer, it certainly should be worth some investment
risk. Therefore, in this interest we should like to report our find-
ings and recommendations concerning this subject, In order for a
policy determination to be made, we are of the opinion that the follow-
ing material should be presented, along with the U, 8. Geological Survey
map of the bay area showing drainage areas-known and guestionable, f{ault
lines, tentative location for a proposed water transmission line, etce,

1. Metropolitan Water District Imported Water Cost:

In 1960 the voters of California authorized the necessary bond
money for the State Water Project (Burus-Porter Act). As you know,
the population of the Metropolitan Water District of Southern
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California 18 now 9,500,00 (half the population of the state) and is
expected to double that number within 25 years. To meet the tremendous
new demand for weter, and taking into consideration the recent adverse
decislon of the Supreme Court ruling concerning water rights from the
Colorade River, the Metropolitan Water District found it necessary to
contract with the State of California for the delivery of 2,006,000
acre-feet of water a year, or 1,8 billion gallons a day from the State
Water Project.,

While the District is only one of some thirty coentractors for
3tate ProJject water, it 1s far the largest since it will bear approxi-
mately two-thirds of the total capital costs to be paid the state by
all contractors, In addition to this cost, the Distriet inds 1t
necessary to enlarge its system for the distribution of state water,
which will cost an estimated six billion dollars in the next 75 years.

The 2tate water delivered to the Scuth will cost approximately
$70-75 per acre-foot and while the Colorado River water only costs
$20 per acre-foot delivered via M.W.D. facilities {prior to the Supreme
Court action), the District has found it necessary to iacreace the
cost of water to its member agencies (118 cities in los Angeles,
Orange, Riverside, San Bernardino, San Diegc and Ventura Counties),
The District chose the composite rate plan rather than the separate
rate plan in selling water, and as a result the cost of water from

M. 7.2, 18 as follows:



Date Cost/Acre-foct Tax Rate/$10C Tax % Vote
§oﬁc HQWIDC
Prior to 1954 $20 25¢ $347,713.73 2.29%
July, 1957 22 18¢ 346,374.04 1.70%
July, 1958 23 18¢ 365,644,92 1.68%
July, 1961 25 15¢ 327,993.77 1.45%
1962 27 14¢ 299,854.30 1.35%
1963 29 14¢ 295,802.66 1.29%
1964 34 144 347,498.12 1.40%
1365 37 7 144 357,712.75 1.33%
1967 29
1366 40 1o _:gz
Y. =
1967 43 ,%g 5 5e
4
1968 ko /f?i %f
B 57— 5;25 fj {2 T
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2. Water wn of Santa Monlca: é &

The City of Santa Monica Water Division serves approximately
88,000 people through 15,500 water services. The water consumers
une.;pprogtuaggly 14,500 to 15,000 acre-feet of water ﬁef Year.

#rom 1351 (the year the City of Santa Monica Jjoined the Metro-
politan Water District) to 1958, it was the policy of the City to take
all imported water (MWD Colorado River water) for distribution to its

consumersa., The 1958 bond issue provided the necessary facllities for

taking well water from Charnock, and in the interest of assuring a

water right to the Charnock Water Basin and of economy of operation,
the Water Division started pumping well water from its wells at
Charniock.



On July 26, 1963, the City Attorney ruled "That the City of
Santa Monica should pump from the Charnock Basin the maximum safe
1imit of the basin, and that if a softening plant were required, we
would be better advised to expend monies therefor than to risk any
loss of our rights in the Charnock Basin.
The foregoing, of course, applies with equal force to pmaping \%

operations at the Arcadis Pumping Plant.”
The following water production and imported water records are

submitted in order to show the percentage of well water pumped from

1958 to date.
WATER CORSUMPTION

IN ACRE~FEET
Total MWD Percent

Year  Consumption Imported Charnock Arcadia Well Water
1958 14,379 13,654 279 ka6 5%

P ¢3311f53 St fﬁé?{ngaw oo '233 e ulqwuy?wx/ cre 2
1960 14,335 10,887 2,998 450 2h% g*;’j;,f:
1961 14,339 11,002 3,100 237 23%

1962 14,176 10,626 3,546 & 25%

1963 14,368 10,591 3,777 o 26%

1964 14,994 10,914 3,734 349 27%

1965 15,164 10,484 3,720 960 31%

NOTE: 15,000 acre-feet/year = 4,888,000,000 gallons, or

approx. 41 acre~feet/day, or 13.39 million gallons/day. —
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3. Proposed Softening Plant at Arcadia:

The water softening plaqs gt the Arcadias Pumping Station will
rave 8 déslgn capacity of five and ﬁﬁe-half million gallonse per day
{16.8 A.P./day) with possible maximum operation capacity of approxi-
mately eight million galons per day (2&.5 A,P./day). The cost of
processing water through the softening plant will be approximately
$7.01/A.P. when operating at 4.5 million gallons/day; $6.18/A.F. when
operating at 5.5 million gallons/day; $5.64/A.F, when operating at
6.5 million gallons/day; $5.23/A.F. when operating at 7.5 million
gallona/day; and $4.92 when operating at 8.5 million gallons/day,
according to the depreciation table presented by James M., Montgomery
Consulting Engineers, Inc. {revised due to increased capacity).

The plant will be located at the Arcadia Pumping Station, 1228
South Bundy Drive, Los Angeles, since 1t is the operations center of
the Water Divislon Production Section. The operating and malintenance
employees spend approximately 90% of their time at thi:s site. The
Arcadia Pumping Station, which is centrally located, receives water
from the Arcadis and Charncck unl;q& terminus of the MWD-Santa Monica
Peeder, and cther wellz which may be developed. All of these 1tems
of consideration together will permit the Water Division to operate
the softening plant much more economically at the Arcadis site than

at any other loccation.

F A. "Charnccks The City of Santa Monica has pumped water from
am @ the Charnock Basin singe September; 1924.and was the original
party in the taking of water from thisz basgin (presumably based on
recommendation by Olmstead & Gillelen in 1923), The Southern



California Water Company-etarted pumping from the Charnock Basin in

Mardhge99T% The following tabulation illustratee the amount of waf.er

pumped {rom this basin by the two major parties (no record of the
amfunt of water produced by the City of Santa Monioca exists from the

year 1924 to 1931).

WATER PRODUCTION

~

in acre Ieet oy

CiTY OF SANTA MONICA AND SCUTHERN CALIF
. ,/,)
DA T A T T cndlk SANTA b“{
fca:“ ‘-:-"U—-IV“ £y ui't.\- s XTJ. 4 -.? ' m
nags O\ T [B JUELLS C, WELLS Ds.c.w.¢/ ’O\'J.CA/ TOPAL
@ s l/’[/ I i
31 853 3, 575 - g &, -2§ T 2,496 6,92%
_32 390 3,148 - 5 3,538 4,288 7,825
3T 549 2,643 - = 3,092 %, 283 75375
S3h 578 2,181 - &3 2,85 x, 959 7,828
935 =012 1,850 - 5% 2,862 f\ 5,036 5,898
936 438 1,825 . 2,637 i 5,456 5103
937 362 2,180 - 34 3,382 | 5,609 8,951
238 9%9 2: 395 = _r'r'? ':1_3 3: D;L_{% a 5: 909 9& 233
539 2.253 2,297 - E* H.55 a b5 10,107
540 ..898 e, 222 - ©¥ _.3,520 < 6,969 10,486
9&1 2,385 2,686 - BeE_S.0ll L BHM6. . T,257
Gh2 | 2,453 - =a 3,579 n 4T 3,625
9)"'4 - >530 §’ 718 > §\ 23_1 4 19 5,433
o45 J13 3,932 719 o A 55 —- 5,724
9125 —.'..‘. 34 4 2 B50 oiRe ke A\ 0-5"578 rn_;:l O ;‘BJB
oL7 1,22 3323 4,850 same | ,5T7c 1543 17,360 - 7,360
ous 1,800 scze 4,920 same | 2,481 2468 [8,607 G- S, 607
949 1,236 1255 4,310 4309 i 3,404 3388 [ 8,970 2= 8,970
950 1,425 sie 1,791 b792 | 2,534 374k [ 8,750 i~ 8,750
951 a7 9596 5,205 same \ 1,857 %560/ 8,113 S- 8,113
952 0 sue 2,307 same - 3,247 - 3.247
953 ) 3,233 3234 N - 3,034 1 same 3,635
954 %8 549 3,050 same = 3,608 54 3,669
953 320 209 3,001 " - 3,321 288 7 3,599
955 92 =01 3,23% " -~ 3,638 271 3,909
2k 308 sane 3,504 ! - L,012 319 * &,33
953 353 352 2,452 2451 - 2,805 279 " 3,084
359 13 saze sC4 503 - 517 _1,6931646 2,210
350 7 swae B3l same ~ 841 2,998 same 3,839
A
9 i " n 51 5 3 1 >
634 e sg8 - 698 3. 7TT3178 4,575
ie 02,979 R, 7
S 23,577 =9 a6l 13,411 132,239 éf—:’i&o 203,725
&= <53 2,826 1,916 %, 007 2,859 6,173
iE. Ffox ;
20TAL 775 2,826 406 4,007 2,166 6,173



the Fox Ha.lle country club (Home mgs & I.o;n Aaaaciationj, snd it o »Q
iz estimated that they are producing approximately 400 acre-feet per ‘
year., It 1s also our understanding that they are presently subdividing
approximately cne=fourth of their country club ground area. It is
posaible thab the City of Santa Monica and the Southern California Water
Company c¢could acquire thias water right (if any has been legally estab-
l1ished) as they reduce thelr production (due to future rumcred sub-
division, 1if any).

It 1s probably obvious at this point that th Charnock Basin |
has not been legally adjudiceted, In fact, the City of Santa Monica
and the Southern California Water Company discussed g potential agree-
ment for the water basin management and the water rights each party
apparently had in the basin. Negotiations with Southern Califernia
Water Company were stopped when the City Attorney ruled, "---that 1t
is neither proper nor desirable to enter into this agreement or to
join in a report at this time",

The United States Department of Interior in its Geological
Survey Water Supply Paper #1461 made a study of the Charneck Ground
Water Baiin in 1959. 'In this study, they described the so-called
water barrier faults,to the east )it 1s the Overland Avenue Feult,

aqéi%gﬂ;;;§§§;;>it is the Charnock Pault (see attached map)., The

study indicatez that approximately two-thirds of the water supply

comes from the north drainage area and approximately one=third of the
water supply comes from the south drainage marea, The study further
indicates that the basin apparently has a safe yield of approximately g?é}
7,000 A.P,/year (2,280,880,000 gallons per year, or 6,248,986 gallons
per day, or 19.2 A.F,/day).

T



The southern drainage areéa as outlined in yellow on the /\fOi-{E%—

attached map has been bisected by the north boundary of the adjudi- i
cated West Basin (Superior Court of the State of Califcrnia No. S06806-
see Report of Referee dated June 1352).

The Overland Avenue Fault may possibly be receiving water from
the Beverly Hills Basin (see Page 163 Geological Survey ¥Water Supply ‘}i:*‘
Paper #1461), _———

The Southern California Water Company has limited its produc~

tion aince 1959 from the Charnock Basin, due tc the fact that Culver
City Joined the M.¥W.D. and forced the Southern California Water
Company to serve its consumers nothing but M.W.D. water, Socuthern
California Water Company has informed us that they plan to construct
& water softening plant at their Charnock wells, depending upon a
rate increase grant from the California Public Utilities Commission.
8. Santa Moniea Water Basih (includes the Arcadia Welle?):
The ;nly known water yield estimate 18 on Page 163 of the

e ————

@eclogicel Survey Water Supply Paper #1461.; It states:

"The coastal area apprently receives almost all its replenish~
ment from the Santa Monica upland to the nerth and by direct
infiltration of rainwater in Ballona @Gap. Through the thirties,
when water levels stood bDelow sea level, 1t also received
substantial recharge from the ocean., PFor the past two decades
ne replenishment has moved westward across the Charnock Fault,
In fact, qEEE the great differential in water levels that has
existed acrose the Charnock Fault since the late twenties, some

W bargy




water probably has moeved inland across the faulg,

“The draft in the cocastal area inm the forties 1s estimated

to have been between 2,000 and 3,000 acre-feet per year,".

Bulletin No., 104, Appendix "B", Page 117, of the Department of
Peanin .

Resources, state of California, combines the Charnock Basin and what
we call the Santa Monica Basin and call it the Santa Monica Basin, It
states, "The actual amount of seasonsl ground water extraction that
occurred in 1957 in the Santa Monica Basin was about 6,100 acre/feet,
Assuming this extraction to have occurred durlng each year of the
baze periocd, the seasonal amount of ground water safe yield for the
Santa Monica Basin under the fixed 1957 conditione would have been
only 100 acre-reet"”,

The City of Santa Monica, as a result of the Water Resources

Bulletin No. 104 statement on Page 80, "The upper division or upper

and Dr. Thomas L. Bailey's statement (consulting geologist) of recom-

/ﬂ& ’K$E7member of the Plco formation as a potential source of ground water”,
/
—
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mendation "that a 1,000 foot test hole be drilled at Arcadia), drilled

& test hole at Arcadia to a depth of 596 feet in }3@3."Fnom a depth of
175 reet to 596 feet, blue clay and silt (probabl&'ﬁﬁrine deposits with

no water) were diseovered. Aes a result, Dr. Bailey stated, "The drilling
to date (the 596 ft. test hole) prowes that the San Pedro deeper sguifer

that produces in your Charnock wells is missing on the Arcadia Pumping

§ta=1un_pwapggfyynnd that it is unlikely that promising deeper aquifers
exist under.tﬁib part of Santa Monica or vicinity". Prom this obser=
vation plus the water levels reported from four wells {(two on the west
side of the Charnock fault and two on the east side of the Charnock
Pault (see attached map), it has been proved that:

=G



barrier; and
' {2) 'T™ere exiast two distinct separate water basine from
"ﬁ €he Overland Avenue Fault west - namely the Charnock Bazin
™\, and the Santa Monica Basin,
\&hls fairly well establishes the geological findings of the

Department of Interior Paper #1461, but in turn does not establish
mich weighted value to the Department of Water Resources Bulletin
No. 104 geological theory.

However, thia does not mean to imply that the forebay water
or return water from approximately Santa Monica Blvd. north and northe
west cannot travel to some degree to either the Charnock or Santa Monica
Basin, depending upon water levels in the respegtive bdasins, porosity,
depth of aquifaer, undiscivered faults or barriers, etc, These aspects
could only be established by expensive sample drillings and/or radio-
active 1sotope sampling and are valueless until such time that legal
proceedings involving water rights find 1t to be a regquirement for
fair and proper adjudication by the court,

The City of Santa Monica at one time had water wells at the
Marine Street Paric {rormerly called the Hatch Street Water na_\aa) %
and the City or private water companliee serving the City of 3anta /%;;9 '
Monica had water wells in the Santa Monica Canyon. ?éé

The Water Division has found a map apparently prepared by a
John A, Morton, City Engineer, showing a 3.47 acre tract in the Santa
Monica Canyon and showing thereon some water wells and also has



physical evidence of a transmissicn line at 7Tth Street and San

Vicente Place 2outh. Nﬁf?ecord can be found as to the amount of water

N4

tecame nontlninatoa with salt water and they were abandoned. A report

produetion from the Santa Monlca Canyon Flant.
The wells at Marine Street Park (Hatch Street Park)} produced
from date unknown to approximately 1937, at which time the wells

by Olmstead & Gillelen (of which we do not have a copy, but we have
Plate 7 of that report), shows that in Dotober, 1923 production was
in excess of 7 acre-feet per day (approximately 2.4 million gallons
of water per day), A map prepared by a P. C. Finkle, Consulting
Engineer, los Angeles, California, which we estimate was prepared
somewhare around 1924, shows approximately 60 wells which were in
production in the Santa Monica Basin.

The only known water welld 19\?ggggction in the Santa Moniocs
Bazin at this time are the frcadia wélis,)approxinately 3 acre-feet
per day) and a well owned by a armef‘i;/the Venice area which we

presume would not produce over one acre-foot per day. In the latter

case, we think it safe to assume that the subject preoperty has become

/l(L

too expensive for famming and that production from this well will stop

when the farm land is subdivided,

The following shows the production from the Hatch Street Plant

{Marine Street Park) of record:
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PRODUCTION RECORD
Water level
from Ground
Year MG/Year MG/Day Level Source
1917 2404 0,664 22 Plate 6,
Olmstead &
Gillelen
1918 2204 0.6+ 23 3
1919 250+ 0.67+ 30 d
1920 4004 1.1+ 40 "
1921 420+ 1.15+ 45 *
1922 420 1.15¢ 42 "
1923, J0ct. 25 2.32+ Plate 7,
Olmstead &
Gillelen
NGO RECORD
1933 272 0.75+ Pumpage Record:
1334 246 0,68+ o d
[
1935 253 OeTH o =
1936 279 0.76% » :
1937 275 0.754 - <
1939 314 0.86+ = .
1940 307 0.844 o
1941 Water used on the golf course (M, B. Gentillon indicated
the water got too hard to use).
NOTE: Caspar Winiger indicates that up to 13940-41 the area south

of Santa Monica to Ballona Creek was all farms and that
the Japanese farmers all had wells for irrigation., {
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In checking with Mr. Bugene C. Rametedt, Asslstant Civil
Engineer, Engineer Planning Branch, Southern District, Department of
Water Resources, we find their sampling of water wells (none producing)
indicates that salt water contamination in the Santa Monica Basin has
receded to the pcint of approximately Lincoln and Culver Blvds, west
to the accan“(;;;—;;E;Eg;g\Ei57:/\\‘"//—\“—”//—\‘_—’“—’—\

In the Water Division's attempt to find salt water under
the beach, nothing but fresh water was encountered from & peint oppo-
site California Avenue to the north and to a point opposite Pacific
St. to the south. Apparently 4th St., hill ia partially atopping the
ground water movement to the ccean. When the City Council authorized
the five exploratory holes throughout Santa Monica, it was found that
at the Marine Street Park (Batch Street Pumping Plant) the salt water
had spparently been flushed out of this area, from a sample of the water
produced. Also, this program revealed that sand and gravel strata
are avallable at 26th and LaMesa, 19th and San Vicente, Palisades Ave,
approximately 160 ft, south of Tth St., 7Tth and 3San Vicente, and
Cloverfield and Olympic, The water obtained from these test holes
varied from 240 to 514 parts per million hardness, 0,02 to 0,17 parts
per million in iromn, 8.1 to 8.55 in pH, and the results are tabulated
bvelow:



CHEMICAL
WATER SAMPLE
RESULTS

WATER TEST HOLE PROGRAM

Approv,
Depth Static
Hole Number, Iocation Ground Iron HBardness Water
and Depth Elevation Blc FH PPN PPM Level
Ho. 1 = 19th & no
San Vicente 350! 315! sample 20«22
No, 2 -~ 26th &
La Mesa 300! 370! 165 8.55 »02 814 10=-12
!ID. 3 e Tth &
San Vicente 400! 2101 120' mud- 10-15%
no water
recovered
No. 4 = Palisades
Ave, near Tth 400! 162! 105! np water
300! 8.5 o 240 20
No, 5 - Marine
St. & 16th 4001 20! 120* 8,1 <Oh 463 14-18
No, &6 -« Cloverfield
& Olympic 8001 150¢ 220" 8,5 « Ol 360 60

As & result of the exploratory

‘holes, Dr. Baillsy recommended

that the City drill a well at 19th 8t. and San Vicente Blvd., and
26th St, and 1La Mesa Drive, and that the City redrill wells at the

Marine Street Park,

In the fiscal year 1965-56, the Council authorized a well at

19th and San 71cente, and with Council's authority drilling will start

approximsatel

February, 1966.

_The reason the Water Division wants to

drill this well at thia versus a probably more abundant supply from

Marine Street Park is:

=Ll



(1) An attempt to build up a preseriptive right on the

water which 1s availahle in the Santa Monica Canyon; and

(2) To determine water levele under continucus pumping

conditions in an attempt to learn more about what we have

called the Santa Monica Basin and 1te relation to existing
and future Santa Monica City wells within the Santa Monica

Basin.

At this point, reference is made to the attached map, on
which 1%t 1is noted that Area 1 equals approximately 9,19C acres and
Area 2 equalsz approximately 6,640 acres, for a total of 15,830 acres.
Note on Page T of thls report that the U, 3. @, S. Survey Water Paper
#1461 makes an estim:?g)of 7,000 A.P./year as an approximate safe

)
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In our preliminary investigations of the Charncock Basin with

the Southern Californis Water Company, only Area 1 was considered to
be supplying water to the Charnock Basin. (Since Scuthern California
Water Company 4is a party of the West Coast Basin adjudication, the
reazon why Area 1 wag the only area of consideration 1g obvious.)

3ix different studies were made of Area 1 based on the historle
vield, and 8 rinal weighted average annual yield of 6,841 acre-feet
was obtained., PFurther studies, based strictly en rainfall and area
(method of determining permiseible pumping by calculating rainfall
and area on & year to year basia), indicate a variation of from
14 inches of rain for 5,500 acre~feet permissible pumping for the

year to 22 inches of rain for 8,750 acre-feet permissible pumping

for the year,



The two preceding studies ignored so-called direct return water
(irrigation water, i.e, sprinkling of lawns, all of which add to the
percolation of water to the underground aguifers) and this water 1is
adding considerable to our ground water resources, It might also be
interesting to note that the courts have ruled oan diverted return water
but the author knows of no court decisions concerning direct return
water to a forebay feeding a water dasin or to the water basin under-
lying direct preturn water,

Notice Area 3, which contains approximately 15,000 acres, is
ebout equal to the acreage contained in fress 1 and 2, The rainfall 1is
about equal, Would it not then be logical to conclude that the two
areas should produce sbout the same amount of water if underground
water eculd bve produced for beneficial use prior to reaching the
ocean! Thie, of course, does not imply that the capaclty or zigze
of the underground basin is equal., The questionable faults 1in the
Santa Monica Basin apparently &id not adversely affect the pumping
from Marine Street Park in previous years,

The Southern California Water Company at one time pumped from

the Santa Monica Basin, but apparently discontinued this practice
when Venice bhecame a part ¢f Los Angeles Clty and was then served

by the Los Angeles Department of Water & Power, No contact has been
made with Southern Californla Water Company concerning their wells
in the Santa Monica Basin for apparent reasons,

Based on ecconomic considerations let us assume, for the sake
of argument and pending future findings, that the Santa Monica Bazin
-safe yield iz approximately two million gallons per day (see page 8),
that zince the City has a water softening plant (under construction?),
that the basic policy of the City Councll is to treat and zoften

~16-



all well water produced, and that the City does not desire to install
additional water facilities which would create more positions within
the Water Divizion. From these bgsic assumptions, 1f they are correct,
we can then compute the price of well water from Marine Street Park
to and through the Arcadia water softening plant and thence to the
reservoirs and distribution system in the 350' pressure zone (it is
necessary to pump the assumed amount of water from Marine Street Park
wells to the 350' presaure zone sinee the present production from
Charnock and Arcadia will satisfy the average consumer demand in the
250! pressure zone).

Under the above asswsptions, the cost of Marine Street well
water is:

a. Electrical energy cost/acre foot from wells to
Arcadia Pumping Station $ 6.00

b, Water wells (2 each) depreciation cost per
acre-foot - 1life expectancy 27.8 years 1.48

c, Pumps & Misc. Ecuipment Depreciation cost
per acre-foot ~ 1life expectancy 10 yrs. 2.90

d., Twelve (12) ineh diameter transmission line
from Marine Street wells to Arcadia Seftening
Plant (approx. 18,800 1lin. f%¢.)
depreciation rate/acre-foot - life

expectancy 64 years (City Controller's rate) 4,47
€. Maintenance of wells - Clty forcea and
contract, estimated & 0.25
'+ Softening plant costs/A,F, 3
6'5 ll.ﬂ./day 5-6&
g« Chlorine gas cost per A,F, O 44
h. Electrical energy cost from Arcadia to
the 350' pressure zone 2.50
Total cost per acre-~foot $23.68



I the above estimated cost of Santa Monica Basin water taken
from Marine Street Park i1s compared with the presant and future cost

of imported water, we have:

Amount Pumped

Imported Cost of from Marine
Water Marine St./yr.-acre-feet Approx.

Cost per Street minus 5% Savings
Date _ Acre-foot Water Difference for shutdowns _per Year
1965 $37 $23.68 $13.50 2131 $26, 000,00
1966 40 e 16.50 35, 000,00
1967 43 " 19.50 41,000,900
1968 46 " 22,50 47,000,000
19___?Est. 57 " 33.50 71, 000,00

Total estimated (1966) cost for Marine Street water wells with
water transmission line to the Arcadia softening plant, assuming a

two million gallon/day production, 1is:

a. Wells and Pumps $70, 000,00
b, 12-inch water transmission line 282,000,00
Estimated Total Cost $352, 000,00

For ianformation, the present zaving on well water produced in

the calendar year 1965 1s approximgtely:

8. Power Cost (Electrical Energy):
Amoa%t Well Water Produced Power
Site ons cre-fee ggntZA,r, Cost

Charnock: 1,201,373,000 3688 $ 5.20 $19,165.00
Arcadia:
Wells 298,034,448 915
2,31 8,761.00
Boosters 935,636,000 2872

- 18-



bs Chemical Treatmenti:
Water Chemist & Chemical Laboratory
@ $12,000 x 508 $ 6,000,00
Caustic Soda & Chlorine $3800
e. Depreciation Remedial Treatment Plant:
$35,000 - 20 yra, 1,750.00

Approx, Total Cost to Procude 4603 A,F. $ 35,676.00
or approx. $7.75/acre-foot

d. Cont for M,W.D, Imported wWater (1965)

“603 AP, = *37000/A0F- il]o,}ll.OO
Savings without softening $134,635.00

¢. When the water softening plant is=s
conatructed, the cost of Aroadia and
Charnceck well water for the same

quantity of water will be increased by $ 32,267.00
Savings with softening $102,368.00
RECOMMENDATION:

If the final decision (policy) of the City is not to take more
underground water from the Charnock Basin than we are presently pro-
ducing, then based on the summary presented, we propcae that the City
budget in the 1966-67 fiscal year the drilling of two water wells
at Marine Street Park (formerly Water Division Hatch Street Plant)
and one observation well at Ozone Park near Tth St,

The observation well (8 to 12 diameter) water would be analyzed
periocdically, at least once 8 month during the summer and fall month=s.,
If the chloride content should rise signifieantly, the pumping at
Marine Street Park would be reduced so 85 to prevent sea water
intrusion - providing the sea water moves in from the west. Iome~
diately to the scuth and southwest 18 the City of leos Angeles and
it is not considered feasible nor politically possible to construct

an observation well in this direction.



In the search for more natural water raesources withian the City
af Santa Monica, we visualize the {ollowing basic program:

1, The 1966-67 budget would grant the Water Division funds
for the drilling of the recommended wells. The Water Division would
then program the drilling of these wells and prepara the specifica~
tions with a cancellation clause should any of the following phasss

of construction or testing prove that the wells were not going te be

a Buccess,
CONSTRUCTION PRASES:
Estimated Cost
a. The Water well contractor would
drill a rotary 12 or 14 inch hole $1800.,00

approximately 400 feet in depth

and an alectric log would again

be taken to assure us to the best
abiiity of the machine that little

or no salt water existed. The
electiric log would be read by two
different-qualiified geologists, i

be After this determination, if
favorable, the contractor would $16, 440,00
then construct the 16" diameter
casing rotary gravel packed well,
and develop, swab and test pump.

Ge If no salt water was encountered
during the test pump or within $ 1,000.00
the 250 ppm permitted by Y. 8.

Public Health, then the contractor
would set a pump and electric motor.
The Cilty weuld have the EBdison Company
install a tewporary electrical power
service and the Clty would :hen pump
at the maximum yleld of the well for
a minimum of 20 to 30 days or longer
as required.

d. If no further encounter of salt existed
(within the 250 ppm) and ne increase $ 600,00
in the salt water content from start
to stop of pumping, then the City would
hire an expert @Ground Water uydrelagint_l?é,,
to evaluate and determine the amount of
water available from the Santa Monica
Basin, At this time, the Ground Water
Hydrologiet would have the well at
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19th and S8an Vicente, the Arcadia wells, the farmer's
well in Venice (ir st1ll active), and the Marine 8t.
well to make his sstimate.

/ Compent: The &Ground Water Hydrologist might well
\\<v recommend additionsl wells at Marine Street Park,
and/or additional wells along Tth St, from San
Vicente Blvd. to Pico Blvd. to capture fresh water
that 18 apparently wasting to the ocean,

@, Pending the results of the first well, recommendation

A eof the Ground Water Mydrologist, and approval $19,9480,0(
of the City, the well contractor would then con~
gstruct the second well and the cbservation well,

Total Cost of Water Wells $39, 780,
Subject cost does not include pumps, water trans-

mission line, ete. The pumps, etc. could he a
budgeted item the following fiscal year.

At this time the City would evaluate all results and poseibly
recommend the constructien of a water trsnsmission line to the Arcadia
softening plant, and the purchase of all necessary equipment for the
wells at Marine Street Park. With the actual wells, pumping results,
qualify of water results, and the Ground Water Hydrologist's estimate,
the City would be in a better position to recommend the size of the
water transmission line, route of the line, snd the related equipment
for the wells (HP requirement and cther misc. equipment).

Fioancing of the water transmission line Wouid.be the largest
single expense, The appreach to the problem may be:

1, If the water transaission lins is not larger than
12 inches in sixze, the Water Division force acocount crew could con-
struat the water transmission main, using those funds which would
normally be used for the replacement of water distribution mains
in the system. This would probably require a two year or more cone
struction period wince the Water Division foree acesount would have
0 answer emergency calls, replace water mains due to street improve-
ment or sewers Or sterm drains, and nt_or Qiucribut__ion main construction
where peor pressure (quantity) or maintenance requires such immediate
censtruction,



2. We visualize that the Manager would recommend to the
Council, upon the successlful completion of the HMarine Street wells
or have been given prior authorization, $to divert the funds in the
Water Division Account 671-924 "Diastribution” toward the construction
of the subject Marine water well transmiseion line to the Arcadia

softening plant.

If the City policy becomes one of pumping approximately
6 million gaBons per day from Charnock, the 1 MG/D presently being
pumped from Arcadia and the posaibility of a potential 1 MG/D from
19th and San Vicente (total 8 MU/D), the above recommendation may
not be az degirable since the total capascity of the softening plant
will in all probability not exceed 8 to 8.5 MG/D. The producticn
from the Marine Street wells would then have to be introduced
directly into the 250' pressure zone and/or the 350' pressure zone,
causing a harder water than City policy might want to authorlize.
Under this circumstance, it might be possible to mix Marine Strest

well water with softened water at Arcadia or some other authorized

connection within the water system. ;é? :

The referenced material is entirely tooc velumincus to repro-
duce and enclese in the budget; however, they are available in the
Water Division office for information of interested individuals.

Geologlcal and Other References:

(1) Water Superintendent's letter dated March 21, 1961,
subject: "Comparison cf the Composite Water Rate Plan vs., the
Separate Water Rate Plan and Recommendation”.
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(2) United States Department of Interior Geological Survey

Water Supply Paper #1461 entitled, "Geology, Rydrology, and

Chemical Character of Ground Waters in the Torrance-Santa ¥Monica

Area, Califcornia”,

(3) Report of Referee by Department of Publie Warks, State
of California, Referee Published 1952, Superior Court in and for
the County of Los Angeles, State of California, Wo, 506806,

(4) State of California Department of Water Resources Bulletin
Ko, 63 “"Sea Water Intrusion in California’.

(5) 83tate of California Department of Water Resources Bulletin
No. 104, Appendix A & B, "Planned Utilization of the Ground Water

Basins of the Coastal Plain of los Angeles County”. i 7
(6) Tentative, “Joint Report on the Ground Water Supply in 7
Charnock Basin® by City of Santa Monica and Southern California ‘
Water Company
(7) "A Water Exploration as Outlined by the City of Santa 7 7
Monica", May, 1965<Q1 United Geophysical Gorporatic:n. |
(8) "Supplementary Report on Ground Water Geology of the
City of Santa Monice and Proposed EBxploratien Driliing Program”,

by Thomas L. Bailey, Consulting Geologist.
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{9) Letter, "Review of United Geophysical Corporation Report
and Recommendations on New Well Sites” by Themas L. Bailey, Consulting
Geologist.

(10) Plates 1 through 11 ineclusive from the report apparently
prepared in 1923 or 1924 by Olmetead & Qillelen for the City of Santa
Monica.

(11)"City of Santa Monica Water Division Report on Softening
Iocal Well Water Supply”, dated March, 1963, by James N, Montgomery
Consulting Engineers, Inc,
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