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With the ever increasing cost to Santa Monica ro~ imported 

trom the state Water ProJect and the Colorado River water via M.w.o. 
rae1lit1ea (page 3 ) and the apparent policy ot the City to PWIIP more -
water from ita natural resources within the l1m1t (?) or the proposed 

softening plant at Arcadia PUmping Station, there exiete a potential 

water a~pply at the Marine Street Park (Santa Monica Water Basin). 

!he finding or developing or fUture water producing wells has 

a certain amount ot investment riak. What degree of investment risk 

could not be calculated because geolo&J and ground water hydrology are 

not an exaot science • one might go so tar as to sa~, "around water 

is where you find it". However, in the interest or fUture savings to 

the City b7 not ~rtina as much water with the ever increasing rate 

to the water consumer, it certainly should be worth some investment 

risk. Thererore, in this interest we should like to report our r1nd­

inga and recommendat1ona concerning th1a eubJect. In order £or a 

policy deter.1nation to be made, we are at the opinion that the rollow-

1ng material should be presented, along with the u. s. Geolosical Survey 

map or the bay area showing drainage areas-known and questionable, fault 

linea, tentative location tor a proposed wa~er transmission line, etc. 

l. Metropolitan Water District Imported Water COst~ 

In 1960 the voters of California authorized the necessary bond 

money for the State Water ProJect (SUrua-Porter Act). As you kno~, 

the population or the Metropolitan Water District or Southern 

~ J.r~ ~ f8a, w lfid~ /' ~ ~ * f /~/?___, 
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california ie now 9,500,00 (half the population of the state) and ia 

expected to double that number within 25 years. To meet the tremendou5 

new demand f'or \~e.ter, and taking into aons1derat1on the recent adverse 

dec1B1on o£ the Supreme Court ruling concerning water rights from the 

Colorado River, the Metropolitan Water District found it necessary to 

contract with the State of california for tha deliver¥ or 2, 000,000 

acre-feet or water a year, or 1.8 billion gallons a day from the State 

Water Proje¢t. 

While the District is only one of some thirty contractors for 

State Project water, it is far the largest since it will bear approxi­

mately two-thirds or the total capital costs to be paid the state by 

all contractors. In addition to this cost, the District !'1nds it 

necessary to enlarge its system for the distribution ~£ state water, 

which will coet an eatimated six billion dollai'S in tne next 75 year3. 

The state water delivered to the South will cost approximately 

$70-75 per acre-root and wh.ila the Colorado River water only costs 

$20 per acre-root delivered via M.W.D. £ac111t1es (prior to the SUpreme 

Court action)., the District hao found it necessary to increaee the 

cost or water to its member agencies (118 cities in Los Angeles, 

Orange., R1vers14e, San Bernardino. San Diego and Ventura Counties). 

'!'he District chose the composite rate plan rather than the separate 

rate plan in selling water, and as a result the cost or water from 

M.W.D. is as rollows: 



Date Cost/AcN-f'oot Tax Rate/$100 '1'ax ~ Vote 
S.M. M.W.D. 

Prior to 1954 $20 25¢ $347,713.73 2.29:£ 

Ju.ly, 1957 22 18¢ 346,374. 04 1.7~ 

July, 1958 23 18~ 365,644.92 1.68-

July, 1961 25 15; 327,993.77 1.45,C 

1962 27 l4tf 299, 854.30 1.35~ 

1963 29 14; 295,802.66 1.2~ 

1964 34 14¢ 347, 498.12 1.4~ 

1965 37 14¢ 357,712.75 1.33~ 

1966 ~0 lfl-f ~~f 
1'/70 - ·>~ 

1967 43 lf71 -~S" 
lf7~- :s1? 

1963 46 
tf73 -$liP/ 

~o/th-) lf7r/ -~~rl ,,7S" ..Jr-'7 
~· -'!f1- -~ I fYS'" - to -/ 

1'/J'f ~ bl 
;9rr 'l-;ffP Js-e ~ (f~~ 2. Water consumption, City ot santa MOnica: 

'l'he City or Santa MUn1ea Water D1v1a1on eervee approx1matel7 

88, people throu&b 15,500 water eerv1cea. The •ater oonsumers 

use approxtmatel7 14,500 to 15~000 acre-feet or water per year • . t IPrOm 1951 (the year the C1ty of Santa Jlk>nica Joined the Metro­

~~ politan Water District) to 1958, it wa8 the policy ot the City to take 

~ l all imported water (MWD Colorado River water) £or d1str1but1on to its 

consumers. The 1958 bon4 issue provided the neceesary r a e111ti ee for 

taking well water from Charnock . and i n the interest ot assuring a 

to the Charnock Water Basin and or economy or operation, 

the ~ater Division started pumping well water ~rom ita well s at 

Charnock. 
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On Jul7 26, 1963, the City Attorney ruled "That the Cit y ot 

Santa Monica should pump trom the Charnock Baain the maximum eate 

limit of the baa1n, and that if a eo~tenina plant were required, we 

would be be~ter adv1ae4 to expend moniea therefor than to r1ak any 

love or our r1;hta 1n the Charnock Baa1n. 

The forego.tna, of course. applies with equal .force to pt:Wtping J/ 
operations at the Arcadia Pwapins Plant-. " ~ 

The follovina water production and imported water recorda are 

submitted 1n order to show the peroentase or well water pumped from 

1958 to date. 

'l'otal 
Year OOnsu.pt1on 

1960 

1961 

1962 

1963 

1964 

1965 

14,339 

14,176 

14,368 

14#994 

15,16"' 

VA'l'ER COJISt7MP'1'IOJr 
lJ!ACftJt-:~ 

JIW1) 

Importee.\ 

10~591 

10.~14 

10.If84 

Charnock 

279 

3,100 

3,546 

3,777 

3,734 

3,720 

Percent 
Arcadia Well Water 

237 

4 

JIO'I'B: - 15,000 aere-teet/year : 4,888,000,000 gallons# or 
approx. 41 acre-t'ee~/cSa,y, or 13.39 million gallona/ctay.. ~ 1 

!110 
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3. Proposed Softening Plant at Arcadia: 

~ ter sorten1ng plant at the Arcadia Pumping Station will 

ha & a d&s1gn capacity or ~1ve and one-hal~ mill ion gallone per day 

(16.8 A.P./day) with possible max~ operation capacity of approxi­

mately eignt million ga1ons per day (24.5 A.F./day). The cost of 

processing water through the softening plant will be approximately 

$7.01/A.F. when operating at 4.5 million gallons/day; $6.18/A.F. when 

operating at 5.5 million gallons/day; .5.64/A.P. when operating at 

6.5 million gallons/day} $5.23/A.P. when operating at 7.5 million 

gallono/day; and $4.92 when operating at 8.5 million gallons/day, 

according to the depreciation table presented by James M. MOntgomery 

COnsulting Engineere, Inc. {revised due to increased capacity}. 

) The plant will be located at the Ar·cadia Pumping Station., 1228 

South Bundy Drive, Los Angeles, since it 1& the operatione center or 

the Water Division Production Section. The operating and maintenance 

employees spend approximately 9~ or their time at th1e a1te. 

Arcadia ~ping Station, which is centrally located~ receives W$ter 

~rom the Arcadia and Charnock well terminus or the ~Santa Monica 

Feeder, and other wells which may be developed. All of these 1t~a 

or consideration tosether will permit the Water Division to operate 

the ao.ftenins plant JDUCh more econo11ically at the Arcadia site than 

at any other location. 

A. The City of sant a Monica has pumped water from 

' the Charnock BB.s1n a.1.n. o:tept and. waa the original 

party in the taking or water .from th1a basin (presumably ba~ed on 

recommendation by Olmstead • 011lelen in 1923). The Southern 
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The rollowing tabula~1on 11lustratee the amount or water 

pugpe4 froa th1e 'bas1n b;r ttwt two IIII.Jor parties (no record ot th 

ot •ter pro<tuce4 by the Oi~y of' SanU MOnica exJ.ata trOll the 

7ear 1924 to 1931). 
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y 0 ce ;~ tb1e baa1n 1s 

t (le Fox Hille COuntry Club (Home savings & Loan a ..c1at1onl ~ nd it 

is estimated that they al'e producing approximate~ 49& .acre-:t~et. per 

year. It is also our understanding that they are pre8ently subdividing 

approxtmat•ly one-fourth or their oountry club ground a~ea. It is 

possible thatthe City of Santa Monica and the South~rn california Water 

Company could acquire this water right (if any has been legally estab­

lished) as they reduce their production (due to future rumored sub­

division, it any). 

It is probably obvious at this point that th Gh&rnoek Basin 

hae not been les&lly adjudicated. In fact, the City of Santa Monica 

and the Southern C&ltfornia Water Company discussed a potential agree­

ment for the water basin management and the water rights each party 

apparently had in the basin. Negotiations with SOuthern C&ltfornia 

Water Company were stopped when the City Attorney ruled, "---that it 

18 neither proper nor desirable to enter into this agreement or to 

Join in a report at this time". 

The United States Department of Interior 1n its Geological 

Survey Water Supply Paper #1461 made a study of t e Cbarnoek around 

Water Basin in 1959· n thin study, they deecribed the so-called 

water barr~er raulta~t 1a the Overland Avenue Fault, 

a~ ~it 1s _the ~k Pault (see attached map). The 

atudy indicates that approximately two-th1r<ia or the water supply 

comes frOM the north dr~ge area ana approximately one-th1rd or the 

water supply comes from the south drainage area. The etudy fur·ther 

indicates that the basin apparently has a aare yield or approximately 

7,000 A.P./year (2,280,880,000 gallons per year, or 61 248,986 gallons 

per day, or 19.2 A.F./day). 

-1-
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The southern drainage area as outlined ln yellow on the 

attaehed map has been bisected by the north bOundary of the adJud1· 

cated West Basin (Superior Court or the State ot California Ho. 5068o6-

see Report ot Re.t'erae dated June 1952). 

The Overland Avenue Fault may possibly be receiving water rrom 

the Beverly H1lls Basin (aee Paa• 163 Geological SUrve~ Water SUpply 

Paper #1.1661). 

The SOuthern California Water COm.P&ft1' has limited lts produc­

tion a1noe 1959 from the Charnock S&ain, due to the faot that Culver 

C1.t,y Joined the M.W.D. and .roroed the Southern C&lifornia Vater 

Com~ to serve its oonaWDers nothing bl.lt M.W • .D. water. Southern 

Cal1t'ornia Water COm~ has inrormed us that tbey plan to conetruct 

a water so£ten1na plant at their Charnock wells, depending upon a 

rate ~crease grant frOm the O&litorn1a ~blic Ut111.t1ea Com.isaion. 

~ · 1noludea the Area 1a Wells?)z 

'l'he onl7 known water yield eatlJiate ia on Pace 163 J?f the 

Geological Survey WAter SUpplJ' Pap~ It ~tatee: --
"The coaatal area apprently receives almost all ita reple~sh­

Jient troll the santa )t)n1ca. upland to the north and by direct 

1nt1ltrat1on o~ rainwater ~ Ballona Gap. Through the th1rt1es, 

when water levels atoocl below sea level~ it also received 

a~batant1al reebar&e t~ the ocean. PDr the past two decades 

no replen1ahaent na. moved westward across the Charnock Fault. 

~ ract, With the sreat 41r£erent1al in water level& that bae 

(\ _exto.te4 acrose the Charnock lat!l t oince the late t'""'tJ.e~ -• 

C9wb~ 
-8-
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water probably has moved inland ao1~ss the ~ault. 

"Th~ r;tra.rt 1n the coa.2tal ar¢a in the forties 1a estimated 

to nave been between 2,000 and ~,ooo ac1•e-.reet per year.". 

l?U.lletin No. 104, Appencl1x 11B'•, Page 117, of the Department of L 
Reaourcua, state or Oalirornia1 comb~es the Charnock Basin and what ('\ -

we call tne santa Monica Ba81n and call it the santa MOnica Basin. It 

states, "The actual amount of seasonal ground water extraet1on that 

occurred 1n 1957 in the santa Monioa Basin was about 6,100 acre/feet. 

Assum~ng tn1s extraction to have occurred during each year or the 

base per1oct, the seasonal amo~t or ground water uare yield ~or the 

Santa Monica Basin under the fixed 1957 conditions would have been 

only 100 acre-feet". 

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

Bulletin Jfo. lo4 statement on Page So, "The upper division or upper 

~f:J,..,..ber ot the P1oo t'o.-t1on as a pot.,nt1al. source of' ground water", 

;.,...--- and .or. Thomas L. Bailey's statement (consulting geologi&>t) ot recom­

~ mendation 11that a 1,000 .f'oot te~t hole be drilled at Arcadia), drilled 

a teat hole at Arcadia to a depth or 596 Cee~ ~ :f.~.3· - lr1rttnm a depth o.f' 

175 feet to 596 reet, blue clay and silt (probably marine deposits with 

no water) were <Usoovered. Ae a result, Or. Bai.ley stated, "'l'he dr1llins 

to date (the 596 .f't. test hole) 

!C'Mt produces 1n yo\lr Charnock wells 1& missing on the Arcadia Puaping 

tat1on prop&rt · and that 1t 1s unlikely that promising deeper aqu1.f'ers 

ttxlat under this part of Santa Mon1oa or v1o1n1 ty't. From this Qoser­

vation plue the water l{lwels reported from tour wella (two on the west 

side or the Obarnock .f'ault ana two on the Q&Bt side o.f' the Charnock 

Pault (see attached map), 1t h.as been proved that; 

-9-
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(1) 

barrier; and 

(2) There exist two d1et1not separate water bas1ne from 

~e OVerland Avenue Pault west - namely the Charnock Basin 

and the Banta Monica Baa~. 

This fairly well establishes the geological r1ndinge or the 

Department or Interior Paper #"1461 6 but in turn does not establish 

much weighted value to the Department or Water Resources BUlletin 

Mo. 104 geological theory. 

However. this does not mean to imply that the rorebay water 
I 

or return water .from approx1l:Dately Santa Monica Blvd. north and north-

we8t cannot travel to some degree to either the Charnock or Santa Monica 

Bae1n6 depend~ upon water levels in the reepeot1ve basins, porosity, 

depth or aquitar~ undiac1vered faults or barr1era, eta. These aspects 

could onl7 be established by expensive sample drilling~ and/or radio­

active isotope sampling and are valueless until such time that legal 

prooeed1ngB involving water rights ~1nd it to be a requirement for 

ta1r and proper a4Ju41cat1on by the court. 

e C1ty or Santa MOnica at one time had water well& at the 

1ne Stree~ ~(~ormerly called the Hatch Street Water Plaa 

and the City or private water companies aerv1ng the City or santa 

Monica had water well• in the Santa Mon1oa canJon. 

The Water Ddv1a1on has round a map apparently prepared by a 

_ John A. Morton- a1ty Eng1neer1 ehow1ng a 3.47 acre tract 1n the Santa 

Monica Canyon and. shOWing thereon some water wells and also has 

-10-
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phys1c&l ev1denoe o-r a transm1sa1on line at 7th Street and San 

Vicente Plaoe south. record can be ~ound aa to the amount ot water 

~et~oo from the santa Men1ea C&nyon Plant. 

The Welle at. l1ari.ne Street Park (Hatch Street Park) proauoea 

rroa date unknown to ~proximately 1937. at which time the wells 

became oon~am1nated with aalt wate~ and they were abandoned. A report~ ! 

by Olms~ead A a1llelen (o~ which we do not nave a copy. but we have 

Plate 7 or that report). shows that in Ootober, 1923 production was 

1n excess o~ 7 aore-feet per day (approximately 2.4 million gallo~ 

or water per dlq). A map prepared by a 'P. c. Finkle, Coneultin& 

Engineer# Los Angeles, california, which we estimate waa prepared 

somewhere aroWld 1924, shows approximately 60 wells which were in 

production in the Santa Monica Basin. 

'rlle only knOwn water wel.ls 1n production in the oanta Mon1oa 

Basin at this time are the cad1a ~approximately 3 acre-feet 

per day) an4 a well owned 'by a area Which we 

presume would not produce over one aore-.f'oot per day. In the latter 

case6 we th1nk 1t safe to aaaume that the subJect property hae became 

too expensive for f~ins and that production from this well will stop 

when th~t .ra.rm land iS subdivided. 

The tollowins ahows the pro~ct1on trom the Hatch Street Plant 

(Marine Str&et Park) o.f' records 

-11-
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MARllill S'lRI!Ir1' * :::::---' 
PRODfiC'l'IOlj MgORD 

Water Level 
from Ground 

Y••r . MOJY•ar Ill/DaY Level Source 

1917 240.. o.66t, 22 Plate 6. - Olmateaa & 
01llelen 

1918 220:t, o.6t_ 23 It 

1919 2~ o.67t. 30 " 
1920 400t. 1.1±. 40 " 
1921 420!, 1.15±, 45 " 
1922 420 1.1~ 42 II 

1923# Oct. 25 2.32± Plate 7, 
Olmatead & 
01lle1en 

) 
tiO RECORD 

1933 272 0.75± - PUmpage Record1 

1934 246 o.68;t. Q " 
&II: 

1935 253 0.7t, 0 " 
1936 279 0.76+ 

Q n - Ja1 

1937 275 0.75±, II: " 
1938 266 0.74+ " - 0 

1939 314 o.86t, :a= " 
1940 307 o.s~tt, It 

1941 Water ~eel on the golt co\lrae (ll. B. 
the water got too hard to uae). 

Gent1llon incUoated 

E~: aa.par W1n1ger 1nd1oatee that up to 1940-41 the area south 

* ot Santa Monica to Ballona creek was all taraa and that 
the Japanese farmers all had wells ror irrigation. 
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In checking with Mr. Eugene c. Rametedt, Aaaiatant Civil 

Eng1neer6 Engineer Planning Branch, Southern District, Department or 
Water Resources, we find their sampling ot water wells (none producing) 

1n4icatea that salt water ~ntam1nat1on in the santa MOnica Saa1n has 

receded to the point or approximately Lincoln and CUlver ~vda. west 

to the ocean (see attached map • 

In the Water D1v1s1on•s attempt to find salt water under 

the beach,. nothins but fresh water was encountered t'rom a point oppo· 

site C&lifo~ Avenue to the north and to a point opposite Pacific 

St. to the aouth. ApparentlT 4th st. hill 1a partially stopping the 

ground water movement to the ocean. When the City Council authorized 

the five exploratory holes throughout Santa Mbn1ea, it waa found that 

at the Marine Street Park (Batch Street ~Pin& Plant) the salt water 

had apparently been flushed out or th1e area, tram a eample or the water 

pro4uo.a. Also, this prosram revealed that sand and gravel strata 

are available at 26th L~ LaMeea. 19th and san Vieente~ Palisades Ave. 

appr-oximately 100 .rt. south of 7th St., 7th and san Vicente, and 

Clovertield and Olympic. The water obtained troa these teat holes 

varied rrom 240 to 514 ~a per million bardneas, 0.02 to 0.17 parts 

per N1ll1on in 1ron, 8.1 to 8.55 in pH, and the results ar~ tabulated 

belOW I 
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CHEMICAL 
WA'l'ER SAMPLE 

RESULTS 
VA'l'ER 'l'ES'1' HOLE PROORJ\JII 

Depth 
lfl)le Jfwlber. Location Qround or Iron 

Pf! and Dteth Jlevat&on &uaple pH 

Ho. 1 - 19th • 
San Vicente 350' 

Jlo. 2 - 26th & 
La Mesa 300' 

Mo. 3 - 7th. 
San Vicente 

.10. • - Pal1aaclea 
Ave. near 7th 4oo• 

lfO. 5 • Marine 
St. & 16th 400• 

10. 6 • Cloverr1el4 
• Olympic 40o• 

315' 

210' 

20' 

150' 

no 
eup1e 

165 1 8.55 .02 

120• mud-
no water 
recovered 

105' Jp water 
300 1 8.5 .17 

120 1 8.1 .o4 

220' 8,.5 .04 

Approv. 
Static 

Barclneaa Yater 
PPJI Level 

20•22 1 

514 lQ-12 

10-15 

20 

14-18 

360 60 

Aa a reault or the exploratoq bole•, Dr. Bailey recoaended 

that the C1t;7 clr11l a well at 19th St. anct san Vicente Blvcl., and 

26th .St, and La Neea Drive. al\4 t-hat tbe C1t7. re4r111 wells at the 

IIanne Street Par k. -~---

In the r1acal year 1965-661 the council authorized a well at 

19th anc1 San Vicente.!_ and w-1t·h ~~oil •a au.thor1ty clr1111n& will etart 

approxtmatel Pebruary, ~~!be reason the Water Division ~ts to 

dr11l th1• well at th1a versus a probably more abUndant supply from 

Marine Street Park is: 

-14-



(1) An attempt to build \.tp n prescriptive right on the 

water which 1s available in the r.anta M:miea Canyon; and 

(2) To determine water levels under cont1nuoutJ pumping 

conditions in an attempt to learn more about what we have 

ealled the santa Monica Baain and 1ts relation to existing 

and future Banta Monica City wells within the santa MOniea 

Baa in. 

At thie point, r~rerence is made to the attached map, on 

which it 1s noted that Area l equals approximately 9,190 acres and 

A:t·ea 2 equalfl approxiutely 6,640 acres, ror a total of 15,830 acree. 

Note on Page 7 of tl'I1s report that the u. s. a. s. Survey Water Paper 

#1461 makes an estima~\r 7,000 A. F./year as an approximate sate 

yield. ~ SatBL? J 

In our preliminary investigations or the Charnock Basin with 

the Southern Cal1torn1a Water Company, only Area 1 was considered to 

be supplying water to the Charnock Basin. (Since Southern Cal1~ornia 

Water Company is a party or the West Coast Basin a~Jud1cat1on~ the 

reason Why Area 1 was the only area or consideration is obvious.) 

~1x d1frerent stud1ea were made o~ Area 1 based on the h13tor1c 

yield, and a ~inal weighted average annual yield ot 6~841 acre-feet 

wa5 obtained. Further stud1ee. baaed etr1ctly on rainfall and area 

(method of determining permisaibl~ pumping by ealculat1ng rainFall 

and area on a year to year bas1a), indicate a variation or from 

14 inches o~ rain for 51 500 acre-feet pe~ssible pumping for the 

year to 22 inches or rain .ror 8,750 acre-reet pernt1s sible pumping 

~or the year. 
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The two preceding studies ignored ao-oalled direct return water 

(irrigation water, i.e. spr1nltl1ng or lawns, all of which add to the 

percolation or water to the underground aqu1.fere) and this water is 

adding considerable to ~ur ground water resources. It might also be 

interesting to note that the courts have ruled on diverted return water 

bUt the author knows of no court dee1a1ons concerning direct return 

water to a rorebay reeding a water basin or to the water basin under­

lying direct return water. 

Mot1oe A.t·ea 3, which contain~ approx.tJRately 15,000 acres, is 

about equal to the acreage contained in .11.reas 1 and 2. The rainfall 1s 

about equal. Vould 1t not then be logical to conclude that the two 

areas should produce about the eame amount of water if underground 

water oould be produced for beneficial use prior to reaching the 

ocean£ This, of course, does not imply that the capacity or s ize 

or the ~ndergroun4 basin is equal. The queet1on&Ple fault~ 1n the 

Santa Monica Ba&in apparently did not adveruely affect the pumping 

from Marine Street Park in previous years. 

1be Southern C&11torn1a Water Company at one time pumped from 
' 

santa Monica Baain, but apparently discontinued this practice 

when Venice became a part or Los Angeles City and wa2 then served 

the Los Angeles Department ot Water & Power. NO contact has been 

made with Southern C&litomia Water Company concerning their wella 

in the Banta MOnica Basin for apparent reasons. 

Based on econo•ic considerations let as assume, for the sake 

of argument and pending future findings, that the santa MOnica Basin 

ate yield is approximately two million gallone per day (see paae 8), 

) that since tne City has a water aofiening plant (W'lder conetruction? ), 

that the basio policy ot the City Council 1a to treat and sotten 
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all well water produced, and that the City does not desire to install 

additional water rac111t1es which would create more positions within 

the Water Division. Pr~ these basic aa8umpt1ons. lt t hey are correct. 

we can then compute the price or well water from Marine Street Park 

to and through the Aroad~a water so£tening plant and thence to the 

reservoirs and distribution system in the 350 1 pressure zone (it 1a 

necessary to pump the assumed amount ot water f~ Marine Street Park 

wells to the 350' pressure zone sinee the present production trom 

Charnock and Arcadia will aat1afy the average conau.er demand in the 

250' pressure zone). 

Under the above aasu.pt1one, the coat ot Marine Street well 

water 1a' 

a. Electrical energy coa~/acre foot from wells to 
~rcadla Pumping Station 

b. Water wells (2 each) depreciation coat per 
acre-toot - lite expectancy 27.8 years 

c. PuMps • Miac. EqUiPMent Depreciation cost 
per acre-root • lire expectancy lO yrs. 

a. Twelve (12) 1noh diameter tranam1ea1on line 
r~ Marine street wells to Arcadia Sortening 
Plant (approx. 18.8oo lin. ft.) 
depreciation ratelacre-root • lite 
expectancy 64 years (City Oontroller•a rate) 

e. Maintenance or wells - 01ty toreea ana 
cont~ot, estt.ated 8 

£. Soi"tening plant ~sta/A,.F. $ 
6.5 M.G.7day 

g. Chlorine gaa ooet per A.F. 

h. Electrical •nergy ooa~ from Arcadia to 
the 3SO • preesure zone 

~tal eost per acre-roQt 

-17-
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0.25 
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If the abOve estimated cost o~ Santa Monica Basin water taken 

£rom Marine Street Park 1s eompared with the present and tuture cost 

of imported water, we have: 

Amount Pumped 
Imported Cost of 1'rom Marine 

Water Jlar1ne st./yr.-acre-reet Approx. 
Ooet per street minus ~ savings 

Date Acre-toot Water lli!'ferenoe ror ahutdowna 2!r Year 

1965 .37 t23.68 .13.50 2131 •28,ooo.oo 
1966 40 N 16.50 35,000.00 

1967 43 " 1.9.50 41,000.00 

1968 46 " 22.50 47,000.00 

19_?Eist. 57 " 33·50 71,000.00 

!btal estimated (1966) oost tor Marine Street water wells with 

water tranem1sa1on line to the Arcadia ao.tten1ns plant, asawaing a 

two million sallo~4ay pro4uot1on, ie: 

a. Wells and Pumps 

b. 12-ineh water trans~aa1on line 

Eattmated ~tal Coat 

•7o,ooo.oo 
282,000.00 

.352,000.00 

FOr 1nro~t1on, the preaent 3aV~ on well water produced in 

the cale.ndal~ year 1965 1a a.pprox1ma.telya 

a. Power coat (£leotr1eal lp!ra,y)' 

S1tA -
Charnock: 

Arcadia: 
Well a 

Boosters 

Amo~ Well Water Produaed 
. @iona lore-teet Coat/A, P, 

1,201~373,000 3688 • 5.20 

298,034,448 

935,636,000 

-18-
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Water OheJUat & Chaioal Laboratory 
8 .121 000 X ~ 

aauat1o Soda & Chlorine $-3800 
e. Depreciation Remedial Treat .. nt Plant r 

$35,000 - 20 yrs. 

Appro.x. Total Cost to PI'oou4e 46'13 A.F. 
or approx. $7.75/acre-foot 

d. COat £or M.w.n. Imported Water (1965) 
4603 A.P. X $37.00/A.P. 

Savings without eo~ten1ng 

e. \then the water eo.rtening plant ie 
conatructed1 the coat or Aroa41a and 
Charnock well water ~or the ea.e 
quantitT or water w111 be 1noreaae4 by 

savirap w1tn ao.ttening 

MC0!911Q!pA!JOJh 

• 6,ooo.oo 

1,yso.oo 
• 35,676. 00 

$170,311.00 

$134,635.00 

t 32,267.00 

fl02,;368.oo 

U the r1na1 decision (policy) or the Cit7 1a not to take more 

under&round waMr 1"rom the Charnock Baain than we are preeently pro-

4uo1D&, then baaed on the su.mary preaented, we propoae that the Clty 

bu4&et 1R the 1966-67 r1soal ~ear the drilling Of tWO w&~er Welle 

at Marine Street Park (formerly Water Division Hatcn Street Plant) 

and one ooaervat1on well at OZone lark near 7th St. 

'l'be observat.t.on well (6 to l2 d.ta.et.er) water wou14 be analyzed 

periodically, at leaat once a month ~ring the auamer and rall months. 

I~ the chloride content ahoul~ r1ee aigni£1cantly, the pumping at 

Marine Street Park woul4 be reduced so ae to prevent sea water 

1ntrue1on - providing the mea water .ovea 1n trom the weet. Dame­

d1ately to the south an4 southwest 1a the Cit7 of Loa Angel•• and 

it 1s not cona1dere4 feaa1Qle nor pol1t1oally poaa~ble to construct 

an obaervation well 1n this direction. 
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) 

1n the search tor more rmtural water rosourcea within the City 

of" santa Jbn1ea, we visualize the foll<»flng basic program: 

1. The 1966-67 budget would grant the Water D1v1a1on funds 

ror the drilling or the recomaen4ed wells. The water 01v1a1on would 

then program the drilling or these wells and prepare the specifica­

tions with a cancellation clause shOuld any or the rollowing phasGs 

of construction or teating prove that the wells were not so1ns to be 

a aucoeas. 

COE'lRt1CnOJf PllaaJS: 

a. The Water well contractor wottld 
drill a rotary 12 or 14 incb hole 
approx~tely 4oO teet in depth 
and an alectr1c log wo\ll<l again 
be taken to aeeure us to the beat 
ab111t7 or the ~~&chine that little 
or no eal t water e.xteted. 'fbe .f,­
elec;rio los woul4 be read by two 
d1trereDU~~lLt1e4 seologiets. 

b. ~fter this 4eterminat1on. it 
ravoraDle, the co.ntraot.or WO\ll.f.il 
then cons truet the 16 • 41 ... ter 
casing r-.>~cy gravel packed well, 
and develop# swab and teet pump. 

c. If no salt water wao enoou.ntered 
d~Lng the teat pump or within 
the 250 P.PI pemitted b7 u. s. 
Public Health, then the contractor 
WOtllc:l set a .PUJDP aDd electrio JIOtol'. 
The City would have the Bdioon co.pany 
install a te.porary electrical power 
aerv ice an4 the Ci.t~ wO\&ld c;l;eo pwap 
at the .axi.u. yield o~ the well tor 
a •int.um ot ao to 30 days or longer 
as required. 

d. It no ~her encounter of ealt existed 

Esti.JDated Coat 

• 1,.000.0\) 

(Within the 250 ppm) and no incrn&e 4 60Q.oo 
in the salt water oontent tram start 
to stop ot pump1ng1 then tne City would* 
hire an expert Qround Water _,dr0log1at 
to evaluate and determine the a.ount or 
water available rrom the Santa Monica 
Basin, At this time, the Groun4 W&ter 
ftydrologiet would have the well at 



19th and 8&n Vicente, the Aroadia wells, the tarmer•e 
well 1n Venice (1r a~111 active), an4 the ll(arUe st. 
well to .ake h1a eat~te. 

CW.ent 1 'lbe Orowaci Water Jfydroloaist might well 
recommend additional wella at Marine Street Park, 
and/or additional wells along 7th st. tram san 
Vicente Blvd. to Pico m.vd. to eapture treeh water 
that 1a apparently waatinl to •b• ooean. 

•• Pendi.n& the ~•ul ta o£ the tirat ftll, reeo-ft4at1on 
ot the Ground V&'-~ IJ4rolos1at, and approval •191940.~ 
ot the Clt71 tbe well OODtractor woul4 then con• 
etNot the second well aDd the o})aervation well. 

Total COat or tlater Welle 

SUbJen ooet clOea not 1nolu4e papa, water tr&D8-
m•a1.on line,. etc. 'fbe pu.pa,. nc. could be a 
bUdseted ita. the rollowtn& f1aoal year. 

At th1a ttae the 01t7 ~4 evalua-. all reautue an4 possibly 
re~R4 the COMtNOUen ot a aHl- ti'8DIIIdea1on liae to the Arcadia 
eGtten1ns plant,. and the .purebaae oE all necesear,J equ1paent tor the 
wella at Iarine Street Park. With the actual wella, pumping reaulta, 
qualifY ot water reaulta, and the Ground V&ter Jf1dr0logiet •a eat1Jiate, 
the C1t7 would 'be 1n a better poa1tion to reoe~•encS the sin ot the 
water traua1aa1on 11ae, route or the liu, and the relatect equipaent 
t•r the walla (BP requ1it ... nt &ll4 otber aiao. ecaw.~t). 

nnanoi.nc 0~ the water t1"8BSSD1•a10A line aouw~ be the l&r&eat 
eingle ex.peruse. '!be approach to the pro'-1• ~ Del 

1. U the water traaaid•e1on l1rae 1e not :!f\rser than 

12 1nohee 1n eJ.se~ tbe Water D1v1eion t"eroe aoOO\mt crew c0\tl4 oon­

atruGt tbe water trantR~1aa1on •tn, \&eiaa tJloee t'un4e wh1oh woulcl 

no~ll7 0. ued tor the repl.••••t e>t water 4utrioution •1nB 

in the a7n... 'fb1a wulcl pN'babl)t require a two year or sre con­

struction period wince the wa•er D1v1a1oa toroe aceount would have 

to answer -.rgency calla • rep.l.ue water a&1JY due to street 111prove• 

aent or sewers or aton~ 4raina~ ~ ater 41atr1~t1on •in oonatruot1on 
. . ' 

~re poor preae..-. (quantity) or •tQtenanoe Pequi.Ha such ~1ate 

ccmatrM-ot1on. 
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2. We visualize that the Manager would recommend to the 

Council• ~pon the succeesrul completion ot th• Marine Street wells 

or have been given prior author1zation1 to divert the runae in the 

Water Division J\coount 671-924 "l>1atr1bution" toward the construction 

of the subJect Marine water well transmission line to the Arcadia 

softening plant. 

It the City policy becomes one ot pumping appro~imately 

6 million gaJons per day from Charnock, the 1 NG/D presently being 

pumped from Arcadia and the ponaibility of a potential 1 MG/D rrom 

19th and san Vicente (total 8 MOjn), the above recommendation may 

not be aa deeirable since the total capacity or the softening plant 

will in all probability not exceed 8 to 8.5 M0/0. The production 

rrom the Marine Street wells would then have to be introduced 

directly into the 250' pressure ~one and/or the 350' presoure zone, 

causing a harder water than City policy might want to authorize. 

Under tl:cia circumstance, it might be possible to mix ~rine Street 

well water with sortened water at Arcadia or eome other authorized 

connection within the water system. 

The referenced material is entirely too voluminous to repro­

duce and enclose in the bUdget; however, they are available in the 

Water Division orr1ce for information or interested individuals. 

Geological and Other Referencest 

( 1) Water Superintendent 1 s letter dated March 211 1961, 

aubject: "COmparison or the Composite Water Rate Plan vs. the 

separate Water Rate Plan and Recommendation". 



(a) t7n1te4 State• Departaent o~ Interior Geological SUrvey 

Chemtoal Character or Ground Waters 1n the TOrrance-santa Mon1oa 

(3) Report ot Re.teree 'b¥ Depart•nt ot PUbl1o Works, State 

of Clll1forn1a1 Re.feree P\abl1sbed 1952. Superior aourt 1n and tor 

the Count~ ot Los An&elee, State ot C&l1torn1a. *'• 506806. 

(4) State ot C&l1torn1a Department ot Water Resources Bulletin 

) lfo. 63 "Sea Water Intrusion 1n C&l1.f'orn1a ". 

(5) State ot Cal1torn1a Depart.ent ot Vater Resource• Bulletin 

Ho. 104, Appen~ix A • B. "Planned Ut1li&at1on or the Ground Water 

Basins or the Ooaatal Plain ot Loa Angeles COWDty". 

( 6) 'fentat1 va, "Joint Report on the Oround Vater S\lpply 

Charnock Baa1n" 'by City ot Santa Monica and Southern C&litomia 

Water Company 

?7 
I 

(7) ?7 

) 

Monica", May, 1965, On1 ted Oeophpioal Corporation. 
- --

(8) "SUppl-..ntaey Report o~ Ground Vater Geoloay ot tha 

City ot santa Monica and Propoae4 Exploration Drilling Program"• 

by 'lhoaas L. Bailey, Consult1ns Geologist. 
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) 

(9) Letter, "Review of uni~ed Geophysical Corporation RepOrt 

and Recomaendatione on Mew Well Sites" by Thomas L. Ba1le1, Consulting 

Oeolo&iat. 

(10) Plates 1 through 11 1nclue1ve from the report apparently 

prepared in 1923 or 1924 by Olme~ea~ • 01llelen tor the City ot santa 

Monica. 

(ll)"C1ty or Santa ND~ca Water Division Report on Sotten1ng 

Local Well Water SUpply" • dated. Jlarcll. 1963. by James M. Montgomery 

Consul tin& Engineers. Inc. 


