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Coemien) cheracter of Pasific (oooa waber end euloeled
voll weters dn the lover Soste Murgorits River bosin ee
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Creek systen mtbavatcrmsmi&
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This sumzary precenta briefly the gmlor'ic: fenturcs, Lo

quentitative hypdrologic estimates. end the suslity of weter
deta that pertain to the ground-vater bacine in the love
fanta Margarita Diver valley end in fan Moten, Bon Onofre.
Les flores. and Allso Creolk valleys, &1l on Carm Pendlehow,
These data are cutlinel below sccording to sublect rethor then

asin by baoin oo wao done in ths text. Iy e Gring. the owmmery
provides o crons Index of €he findlngs of the irvostigotion,
Dased on theno findingz, erwverel copslusicns ore Qram rogaxding

the edevuacy of the vobor resource:z of Cors Pendiehn,

)
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Lo Vaberebanwin Q2ponit s, wmhs prinzipsl mm—b&axing deposnits
&re the elluviyes o velley £1131, the San Yateo Tormation, end locally
the terrace doposite, In the lover Sontn Margerita River valley the
elluvive supnlies eszertiolly 211 the water to Carp muprly and rrigation
vells. In fon Moteo and Ean Onofre Creek valleys the elluvium end
Lon Meteo formation SODALY essenticdly a1l the water to wellg, In
Loe Fiorss gne Mlics Creciz valleys most of the water is spplied

fren the Sea Maten Tormatlon &s only & sroll rart {5 supplied from
the alluviueg,

“on paximun $hicknezs of the olluviua 4n the several valleys is
&L the coast whore 3t ranges fvon Bhout 200 feet in the Santg Yargarita
Rives villey to oy ehout 110 feot in Las Flores Creak valley, 1o
the Boauin Prruwrite Biver valley it yiclds water to wells ot yates
betves: 1,000 an2 o »CCO oo with drzvdowns betvean 10 and 20 feet,

In s ecller viat 75 tha yiclds exe considerahly legs,

Thz moxiee thickners o thy Ben Meteo Toreation is estimated to
be ehout 1,100 oot 2n the aren betuoen Son Onofre and San Meteo Cresk
valleyo.,  Th picids watsr to vills ot rates betweon 100 end 1,500 pon
with @ranicuns of 20 o 107 funti, _

T torrose Lot surnly no water to}w-.-lm far usne, wut locally
in Cozond Lmotin wrl in the constd port of cen Cnofre Cresk basin, the
SeT S CRAE PR el Ut ) torrozs deposit forvs o usnble proundewater etorage
Foomvelr thot turplies voter to the neooby rped B’a:llz.
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S¢  Durfece-wntor rescurces.--The verags aarmsl surfscewwater infleow

to the soverel valleys wag cmtéd for the peried 1523452, The ectie
pated long-terr sveras: amunl inflor 1s boced on the gversgae of two
representative poriods, 1923«kh pnd 1935-51, For the Santa Margarita
River valley ot De lus dan site the coopruted gveraze smwenl inflor is
37,600 sore<feet, which 1z for the natural streax roginen and in the
future wvould probobly be leas owing to the operetion of Xigrner Canyon
Don wpstreaz; for £an Mateo Creck volley, including Cristisnitos Creek,
the exguted ammnl 4xflov to the valley is 16,000 scre-fect; for
San Conofre Creck volley, 4,000 scre«fect; for Lez Flores Cresk volley,
ioluding Pledra ée Lushre end Las Pulgaz Crecks, 1,350 gore-fect; end
for Alieo Creek volley, 270 esresfect., Theot eorputed ioflovs are
subject to & possille error of 20 percest. Tue, basef ou the naturnl
strecn regimen, tho tolol longeterm mxfocc-valsy resourcss or supply
e Carp Pendletcon iv esti.mte.’l to be peoxly £0,000 ecre~fest & yeor.
ore erditienl from tl.:: staadpolint ¢ Carp cupply is the suface
weser aveilsdble during scube ehirt dry periods, mach &5 the G-year
pericl 1946=51.  For the Gamba Margscite Biver velley, the corputed
1nflow everaged cnly £,k00 aorcefest & year; for Sun Mateo Creck valley,
3,200 moresfeet; for S Opofre Crock walley, 720 acrceloct 3 and for
oo Figres Creek velley, L300 soro-fect & your, Toaz, Guring the eritical
Beyosr ¢ry pericd ths everno: enmisl surfossevates inflow to grounde
woter basing on Caop Penlloton toluled enly shout 12,900 kore-feot 2 &
&buet o0 poreent o the loopetors corasld Anllor, Tale o ghout k500

[l

vcre-foct more then $io dotal puxpogs fn 1557 oo 21 wser oo the Canp.



Tha wels pardats, oF course, rrovide en extremely large snmusl
inflos.  Por the Geyoar prrdied 1937-k2, the computed aversge enrusl
surfecoeswater fnfler for a3 theso streaxs on Carp Pendleton totaled
soouk 112,000 sxreofusts This 46 nearly twice the camputed long-tern
everage inflew nal svout nine times the ecute dryeperiod infloy.

3+ Croundewshor 200 =~TUmpaze for Cozp wpply, including the
Fedlbrook Kol Avmustsios Depot end the Baval Hospital, and frrigation

wIe An 1952 foialed abhor §,000 acre«fest; Camp pumpage wes 5,500 aoree
Test and frrlpstisn FIRLER wal 2,500 pore-foot, In the several velleys
he papasn in esrestoot Soo Carmp eupply and irrigaticn, rezpoatiively,
was ns follows!  Susbe Margisdtz, 5,350 and 1,%50; fan Mateo, 280 and
E30; Can Gaolre, 75 ask M las Flores, 370 mnd 1190; and Aliso, sbout
R% wvrre-fool for Caws wse, Tae totul puspege during the mreceding few
JeITE Wil eusaatially the swna,

It wan renortes by 33T Public Worke Qrffice that the pev Carps now
under comstrustion in Les ™lgas, San Coofre, and fan Mateo Creck
valleys eash will reguire sbost 2,000 moresfect o yoar, intludins the
razecs pumpage for the old tont Carps, In addition, it was reported
that ploomed ang exisiing Coos supplied from the Sents largarite River
basin vill require gheos 6 sO00 mereefect 8 year, This suggests that
the ool pumnse Por Cep Pendleton Supply will be roughly 12,000
arre-lfesl o yenr., IP tho 1932 rote of Lrrigetion pumpoge is continued,
tha tolel wvould ho beotirany 1!;,003 and 15,090 acre-fect g year,




Le Croundesoter ctorare empositv,.--Estizates of groamd-eater
storeze egpacity have becn made for the several groundewster basing

on Conp Pepdicicn by assipning values of a:pe:.ifm yicid to the materials
Jogred in vedls and epplying tho oversges obtalred to the vclzma of the
derosits.  For the lower Scota Margorite FBilver valley the stcmg dtj
tha threc bosins, which sre Ysidors, Cuspoe, aud Upper Beains, from

5 feet 1o 100 feet bolow land swrfece was estizated to be 4E,000
sore-foct. Poomioe Yelidors Bosin 4s mibject to seaewwnter dntrusion,

the uncdls storags capeelty i1s redused to the 0,000 ssreefect contained
in the tvo uneiress basinz. Therefore, in the fllering quantitative
gection of the sameary, the storsge in Yoidore Tesin io omitted,

Tor the rencining coasisd besins o the Cargy, the storogn copacity
was estimted from 5 feol bilor lond eurfose doum 40 BEG lewel, except
vhere the buse of the waterebanring deposits is sbhove gea level, The
estinateld storage eopacitics are as follorn:  Bsn Mabeo COresi: basin,
pearly 15,000 seree-fort) Sop Gnafre Crosk bosin, 6,000 sere-fest; and
Les Flores Greak basin, 6,00 amesfest, Tos, excluding Ysidoro Basin,
tie est ol pranriewster slorusy eapacity of the principsl basins
o Coxp Penldloton dotolds peorly To,030 eorc«fest,

Durins the eritiend Seyuar 8oy poricd 165051, water lovelsn and
goorayss Goecdined to the Ristoric lov, wilch was reochzd in due fall
G2 1071, Lo thot Sins 4o mhoromn Gopieticn in the basics totaled
£5,000 aorpelost, o shoaross van ohout 65 porecst of mrodrmn empuoity.
o Yorsesl Gorloticn, over 21,000 coovelouy, conurred In Son Malen
Cress basio, 4 ooldlerl, neorly 3,000 moresfeoct, ocznred in Leo Ilores

B
Creok Lasin.
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Fallosin: $he wel winter of 16952, e basing were loargely recharged,
ool the not depletion totuled anly ebori 5,000 acve-fect, or storage
wea et 93 poveent, of maxbmam capacity. The lergest storage recovery,
sbhout 10,000 seresfevt, cccurred 4n Ban Meteo Creck basin, end the
szxllest, shast TOO soeresfest, cccurred in Leog Flores Crech: basin,.

5. Pereonisl yleld.e-The perenniel yicld of the coastol grounds

water basins of Corp Pendleton 1c the emount of water thel can be puxped
yeur efter year withort dspleting stovnge o the polnt vhare o daosging
soount of seoe-vater intrusion otours. The yleld of the four principsl
oround-water basing ca the Cunp has been estimated by an anclysic of
thz rechorgs, dGischorg:, and graundevoter storage egpacity. The records
irdicato that pone of the basing W been overdrewn, slthouph canditiccs
of local overdralt hove developed nasr the esast in San Mateo Creck basin
&nd in Ysidoon Pasin.

Becmuse tho stornge czpacity 4in &1l the basins is relatively emsll
exd beemise rocharge Guring either the recent scute G-pear dry period o«
the lopzer less acute lhe to 1S-yoor &ry pericds is olse rclatively emcll,
the perennind yisld of 2ll the basips 1s linited to the suprly &uring
onc or the oiher of these exiticnl 4ry poriods. Tims, the poreonicd yleld
is cotusily o chorteterm yicld that {o lixited by tho svallolle waber
yosurees Guring Ary pericds. Accordingly, for ench baoin the perepnicl
yiedl vos esbisgted to bo the tobeld rechrrges loos dhe unrectvwerable
returol dischones plus the sborogss capacity divided by the muzber of
seare groamaing W pont eriticsd peried of drought. Tho tolsl rechorpe
inctudes estimabss of the scepare losp frow siresns end rednfoll infiltruiicy
the pobured éischerse intlufes echinates of evepotrmoepiraticn lozs and

proveis-ecter aildlor ond overficr to the sen,



Usirg the rethed cublined above, the estimstod chorbeterm or
mrodectol poremmial ylelds of the fonr priselipsl buasing are oo follovs:
Lover Cavdn kerporits River baoin, 10,000 scre-foul based en 4 15-year
dry period md o thecmoticsl mecpars lossy San Mateo Creck basdn,
2,500 sercefeet based on on eoube Geyoor dry perind (mumege by city
of Ban Clememte wells, ToO ecros-fest in 1952, woy redusoe sooevhnt the
excunt gvoilckle to the Kovy)p fan Onofre Creck bosin, 1,000 acre-feet
bossd on er erube Geyoar dry period) ond Los Flores Creel basin 500
pere-fert besed on @ lheysar doy poricd.  In eddition, the estimated
porernisl yiclds for Alioo Crook el the ecustil arez betveen Les Flores
Cresi: ant Cecideburr Canyom totul roushly 300 seresfect, Tiusg, the
totol estimated yicld of ¢the Carp Pendleton proundevebor basins is
elisly pove than 1k,000 eere-foct. To this tetad, er to the yicld of
exh becin, the sewags effluent returnad to pround woter In the barins
ghald bo sd2al, Moreover, excescive seweop roturn oy csusc & deberis
oration in the chemicsl quelity of ground water by the tmroiuction of
such emetitusts e nitrete, boron, exd ixzcm&sea chlorids,

Tos pivlds of the princdnsd baoins ewidd be incressed somswhat by

This ecudd e eocinplished b woriodis elearing of the wvaler-loving

troon snd pimsts olony the prineinzsd cbresm chonnols ard areas of high
vnter levels. T4 din estinnizl thot I dhe evopoivanpplretisn loos were
rodizsl by too-lndl; the yisld of fon Mabeo Crosk basiy em3d be dncreased
Ty e lessd 500 povaewfooty Can Coofre Cresk bioin, by sbout 200 oree

foct: wnd Lo Dloocs Cretls bacln, by ehwed 100 eore-feet; o o tobal

RN
inoreocs $n Fild of pearly 1,000 enre-fovh,
3T k]



€. Ralstimm of yizld to purness.--A comparison of the estiscted

suorb-torn or projected poveards) yield with the 1952 mupage indicates
that the yicdld wvaz nob cxcesdad in any of the basina, Heeever, cecluding
L popage for irrigation, the planned pumpage of shaut 2,000 acre«fect
for eazh of the nev Campo alamg will exeead the yicld during dry pericds
in Sxn Gastre and Ias Fores Creek basing by roughly 1,000 and 1,500
sore-fott & ysar respoctively. For the Sante Margorits River basin,

the plammed pupoge for Crpouse of aboub 6,000 acrcefect plus the 1952
rate of irrisstion puspegs of 1,450 porosfect would he chaut 2,000 acree
feet Leas than the projoctad yicld, Ik San Heteo Creck begin punpege
for e nov Cap plus eas-0tlf of the ecity of Saw Clemente pumpage et
the 1952 rate wald tobal mearly 2,400 scre-fect & yeor, or would be
esgextiddly equal to the estlmated yield of 2,500 ecro-feoct.

G the othor hand, arring wet pericds the yiald 1s preatly incrensed
-y Lhiat for dry poricds exd cccordingly more water could be muped
fram the bagsing, Insuflisisy dats are svnilable to estimate vith
reasontle soownsy the yisld during wetl paricdz; the yield even AT
deternined, hovewver, wosll bo of litile prosticsl waluz to the Kovy

mureh &S without sofacs-waber repmtlation, the short«tere yleld
Quring the @ry pexicds waild econtrel the smount evelleble for ploaning
ol uag. Tharelore, on tha hasis of the reported resuireconts of
2,020 acreqfest & yoar for the pev Cupe in Cun Onofre mod las Flores
Crocik vadleyn, 1% gooonrs Tessible to eonsidor the dopord of wabey

froz other sorrees o those Lasinc,



T Gulity of unhor.esThe cuslity of ground woabers in Upper Basin

end Chooos Bosin dn tho lovor Scots Vargerite River yolley, dn the
crecter part of S:n Mateo Creek zin, and in fan Gxdfre Cresk basin

in gntizfectory for Cars use, In Las Tlores aod Aliess CreeX basics

the Gon Mater fovmasion oupplics weicr of morginedl quality, havirg
ehlorids eosegntridions of betveen 150 end 200 prn.  In the lagoon

aren of the Bonta Horparits River and benssth Stuard Mess, the quolity
of wabur contained 4n the cdiluviun ond Son Mateo forwation is extremaly
poor and eppsarsd 0 e 8 connate sunewnbor typo.

Far the Ll-year peciod 1SU2.52, ebhout aaw-holf the total purpoge
for Carm and drvigation wse in the lovor Somte Haorparits River velley
wias purnlicd fras Yoidors Buasine This hoovy édrafi, vhich avereged
2,700 sore-Tost & yeor for the pericd, embipsd with lor recharpe in
the pericd 13851, cmsed wuter levels to be dram doun below soa
level with tho resili thot the naturel gemverd hydrsulic grodient was
reversed, sad sen water of modified character poved irland from the
lesmen oron throu: the lover pardt of tho elluvivn in ¥Yeidors Norrows
ronderivg eovaro)l vells in the bosin unfit for Cuap agpnly. Hell
11/5~2570, which was the dogpest pumped well 4n the bacin, storted
worairr vaksr eontoludn eiloride in excers of 250 ppa 4n 15hT. This
cordition fadiootern dooil evspdraft in Yoldors Bozin bt &oes not

frely erordrntt fn tie extive lowsy Sorda Moeoawita Biver becia.
FRL OV [ Wagnl



floag tie east eide of Bon Hubeo Creok baosin; there Is como
cugpestion of deonlised scoevstor intrusion in drrigation well §/7-1401,
witich, of soveral mecrby frrizstion walls, io closest to the coast,
The chloride content of weier in this well incronsed to 203 prm i 1951
compered to & chloride comtent of 0 to 89 ppm for native growsd veters
eampled in nezady wolls. Thie suzroested ssoevetsr Lmirusior s the
result of locelized exegssive dravdon in theso wolle ponr the eoast
end doeo not indicoie basinewide crerdraft,. Uhis condition could be
corrected by discordiring the paepsge fron frvigation welle Of7-141
_and o/ T-1%11,
8. Caments resarding the woter murply.=«Probebly the most eritiend

ground-veter pravlen on Cam Penfleton has boen the overdere® in and
remlting intrusicn of een wabeor of podificd charsober into Yuiduws Banin.
In gpite of the lavge memoff end rechorge in 1952, the eondition, althoush
batter, as of 1953 1s et11 sericus. The mowt feasible soladbion to the
rrovlen vould be to elinminste, excopt for emsrpsncy use, &ll popess

froa Yoidore Bosin and cbtain the mecessory replocencet suonply froo
Chuppo Busin and particulorly from Uprper Basin wvhere the purooes ie small.
By eo dolng, thr wvater levels in ¥asidorg Basin ¢old recover ond be
saintained ebove oot lovel, o substenticl someerd pndratic grodient
veeld be entellisheld, snd 4o the courss o' B ;o 10 woorn the vedecirehile
Intemuded woter vould beo lerpely expelied fram the bosine Tho witer lovols
eould be rolsoeld ond e convard hydeolic gredicet erbilficiodlis stosponnd
by ke sprending of trested eoynre effusst 4 $he river bed unstrooe

fron the eres of imtrucion between vells 10/5<2510 end 31/5-000,



kry ettespt to estchlish & borrier 0 seo-wnter intrusiom in

3
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result in the entrammant of poor quoliiy water on the indond (basin)
gide of the barrier. Chvicusly, the edvariage of bullding sach &
barrier vauld be particlly defexted if solins welers rergined indand
fros it, becmuse Ysidora Bosin eouid nrdt ¢han be flly wtilized,

After the inbrudsd scuswober of mxiifiel choracter has been lerpely
cupelled frem the basin, considerablon ¢culd thes Lo given 10 8 barrier
in ¥silora Norrovs. The barricr ewuild ¥e ono of soveral possible Sesigns.
For exarple, it migd:it be poscible to construst & eloy cut-off woll to
a depth of ohout 200 feet therely truncating tiz &lluvium vhich is the
contuit for the inlend povemsnl of poor grlity water. A bhoorier o
this type iz belns considered by the Californin Waler Folluticn Contral
Boord in pearby San lule Fey River valley, bkuf ths cost is reported
to be substarntisl, Consléeration pight Bz glven to drilling & bottery
¢ retharze walle in the parrevs to utilizs treated end flltered gsevsgs
effiuzrt. Thic would provide o froshevnier roumd thal would larpgely
if ot completely provepnt dnlsnd mmzm of wveter of undesirable quelity.
12 elther peilod were erployed succeesfally, Yzidora Basin eculd te
prmped for Comp tndfor irripotion use. The inclusion of this besin 4n
ho guantilative estismtes of uesshle storage eapoeliy valdd increass

gonesast the yvicld of the lover Sante Maoegzeite River basin.

2



In the constal eres o brlef study of $he groundwwoter conditions
bebieon Lag Fleres Crech basin and Ceellcpr Canyon sugpesis that the
sxos cowld be developsd for o smll muply which, incleding fliso Creck
borin, michb yield 800 to 300 aere-fost s yemr 40 £ epnld instolliotion 1
dosived. Hosever, cuing to the possibility of excountering water containing
ehloride in exsess of 250 ppe, explorabory wells should be &rilled Lircl,
To pedune the ponsibility of scawvnter intrusion end encorntering bederodk,
the surmly welles ohould be drilled not closer dom ghant & vile froo the
const por eloser thon 0.5 nile from the consolidoted rock cutcreps along
thn foot ¢of the Sen Onsfre Hills.

with rezond to the reportod plannad pwepess o 2,080 oere~fect flor
Comp oumply in eceh of fan Mebso, fan Quofye, end Loy Fiareos Creck basing
vhere the yields mre reletively mll, considecation ghadd be piven to
dirsomtiming the pooese for ireigatica. In the Eenta Yerroyita River
basin, however, the projected perennind yicld of Chagpo trd Upper Buslins
Grring dry pericdc wodd be safficlient to smpport o cbined Cap mnd
tyrigaticn parpage of sbout 10,000 asre-fegt--cbout k,000 pore~Tect pore
they 1n 1952, ebcut 3,000 acre<foet more than in Wl woter yoarc 19:8 a2
1645, end oxly ebamry 2,000 scre-fest mowe thes the reported plummed earmal

Tiean, for fan Cnofre axd Las Flares Crock baeling, 232t ional water wild
e required $o rot the reported demand of the nv Crimng.  Undopy fuure
doveloment thore rpears 10 bo oo fnculliclens murplus o oramd waber in

Sa Sombo, Morpmoihs Biver bosin €0 eoncléoy he expacd of wader t2 boih F

thene Cezoo wnless the puspope for deripuiicon is digpnatimed.  foccdinZly,
vith the promest of the proandwevater suprly bolng roedy fUlly wiilized
for Con ewrly, the oy obhor rotture., gxesst Lo tho edronotiton sgqueduct,

45 to develen tho earplus surfeceevaior rnoll noe waeting ‘o the otcan.



Thz fencidility of constmacting & Gan on the lowar famto Marparila
Blvee et Do Lun €am elte $0 sah"ﬁaﬁ n mbetanticl part of the surface
wiater ner wasting 1o tha oceonn has bemn reported on by the U, 8, Arsy
Epgincers (A0h5). According to im repart the proposel dan would
luve & fire yicld of 20,000 pere-foct & yomre-ahout trice the projected
yicld estimcied for the grawmd-wntor basin domstrexs. Pecsuse as of
tiln wvriting the veters of the Sante Mwrgarite River ore unfsr litigstion,
By oot hove bem rode reparding the future supply to the Levy from
thlos souree,

With regard €0 the other principal streanc, the ecpated long-tern
average surfoce-yoder infior t6 Les Flores aud Sen Ontfre Creck volleys,
1,350 end §,000 acre-foet yespootivaly, ppears to be 00 semll to connidsr
for holdover storoge even thoush dar mites on each poy be feasible whers
the etrecus cut through the Bon QGeofre Hills, Hoeever, in fen Mub2o Creek
valley the long-term everss: Ixllov, escluling Cristimaitos Crect; 4o
gbars 12,500 movesfoct. 1P @ satisfactory dan plte con be looaield, it
izt be feasldble to eugment the swoply ¢ the new Cap in San Gxfre
Crech vidley from this sourcss. Until such tine gn the gtotus of the
pronozid Do Lus das end wvater righte eve setiled, it migit be feuzible to
erment the expply to ihe nes Coox dn Las Pulges Creel volloy by grounds
wober pupags froo the loser Sarte Margerite River bnsin |



TITTROUICT IO

PURPQED AND CUOPT OF THD IRVESTICATICS AXD REPORT

The investigation of the gooleny and vater resourcss of Cump
Pendleton, Californie, wvas storted by the United Stutes Geologzical
Emm' in 1950 ot the requert of the Departrent of the Ravy. Two
yreliminery yeports (Worts, 1951; ond Yorts, Boss, and Riley, 1952)
hove been relezce? to the luvvy cutlining esrtedrn plosan end findings
of the wori. The purpeze of thils repnort s to preszort he geology
end hydralogy of the lover Eunta Kargurits Elver valley; &n Moteo,

San Geofre, Las Fleres, end Aliso Creck valleys; end other minoe zreons,
21l on Carp Fexdleton, to provide the ¥ovy with infermution regarding
the edegquacy of the water surply cn these stresz pystess.

Epecificnlly, the ﬁavyquueﬁteﬁ th=t the report indicate the
vardous ooportunities within the Cuarp for developing o water &urly,
coezents on the present woter usepe and practices, advice &5 to the
coservntione te be made znd the records 4o be kept to perpetuste the
inventery of grouni-water reserves, estinstes of the amount thed con e
sufely vithdruwn fron esch cource urder different eonditions; cnd coments
as to the qulity of weter in the varicus eresg. I3 wog nleo requosted
thot statoeenis ve pade rerirdleg the afvisebility of sipplenenting the
yield of the Sonts orgarits RBiver cyolen by divercicn £rom one or move
of the other streoma on Curp Pendleton, wnd thet the wee f cotificind
rechayge end meturnel eoeegs efflusnt Le considerel., Pilucdly, 4t won
requested thot comeonto regardisg 2 cdequaey of Lhe supriy of the Folle
brook Lavel fmpundtion Deqot end e fnved BEoopdind Le dncinded in the

rencria

4f kelerencar Letler of 80 Jupe 1950 frou L. D. Bunter, Deputy Cnief
of Purezu, tov thn U, €. Cealepicsd Survey pertoining to the cdhjectives and
coct of the idnvestisition and renorts.



In crder to furnich the Havy with the noeded irformaticn for the
severcl arens, this repcrt: (1) Desceribes the geclogy of the Carp with
paurticular reference to the water<bearing deposits; (2) cocpmtes the
eversge ool surfoceesater dnflov 4o «and where possible the cutflow
from these valleys; (3) cutlines the oceurrence, source, snd movement
of groand watery (&) estimates the recharge to end distchurge fros
tie groundevater bosinsg (5) describes the waterelevel fluctustions
in vells largely wvith respect to eyclic storege éepleticr end repl
izhmerty (6) estimotes the groundewater storege copacity of the prineipsl
basins; (7) estimntes inecfur &s possible the perennicl yield of the
busins; end () Gescriber the chemical quzlity of weter for the basins
with particulcor respect to seuewater intrusion slong the cosst,

In zddition to the mzterisl cowteired in this repcrt, & separute
volure of appen&ixesyms been prepared. It includes a descripticn
¢l the wellr, the logs of wells, chemicnl snsldyses for well and river
voterz, records of water-level fluctustions in cbservation wells, and
severzl cross indexes of well rwbers. These dats ere referred to and
uead throughsut this rescort and vere used to comnile the gedlogic sectionc,
w.tarelevel profiles, waterelevel conpour maps, znd the hydrogrephs shown
on plotes 1 to B and 21 to 37 (ot end of report).

Ertent for o twoeronth pericd d&uring the construction ¢ the Pauba
Ranch exploratory wvell wnd for & nins-month paricd during the consiruction
ol test vells b the Twentynine Palms Mardne Corps Truining Center, both
conducted ot the requsst of the kavy, the werk on the Cars Pencleton invertie
grtion voe currled on contimously. Oving to the deluys imposed by the
work on these ciher projects, the completion of this repart, vith the oral

approvil of the DReventh Beval Distried, woe deloyed by chicet one veore -
3L » I\

i/ Appeniixes: Tubles of bacic dsta to meccompany report on gedloly
and ground-wrter recources ¢f Carp Pendleton, Cldifwrnis, by G, F. wWorts; Jr.
end cthers, 1954,



The geologie and groundevater phuses of the work have been carried
o under the direction of A. K, Soyre, geologist in chargs of the Cround
wWater Bronch; and under the general supervision of J., F. Polmnd, Gistrict
cecleogist dn churge of groundewater investipgstions in Culifornia. The
surface-water phases of the work hove bean carried on under the dfrestion
cf J. V. B. Helle, engineer in charge of the Surfoce Water Brunchy end
under the general mpervisiéa of R C, Brignz, district engineer in
charge of surfaceewcter investigations in California.

In eddition to the athors, F. &, Eiley end P, H., Qmsted, geologlsts,
espisted in the geologic mapping snd testewell drilling progrene. The
aguifersperformance tests,collection of water sanples, ani operztiom of
waterelevel recorders were largely conducted by W. J. Hiltzen.



LOCATION AND GZIERAL FLATURES COF THD ARDA

Curp Pendleton L& in the porthweest part of Cen Diego County,

Cz2if., bordering on the Pacific Ocezn, and is shout kO miles northe
west of Ban Diego and TC piles southezet of Los Apgeles. The spproxisstie
locotlon of the Cunp is chowvn on the inset map of Celifornie on plete 1.
The Cary occupies essenticlly the same eren e the old Spenich lend grant
known es Rancho Conta Moargarite y Las Flores, vaich wes purchased by the
Bavy in 1842, It covers cn orex of chout 210 ppuare riles snd hos &
northwert lessih of whout 20 wiles and an gveraga northesst width of ebout
40 milec,

The Caxp 1s traveresed in vhole or in part by five stream gysteos und
ont coastzl srec that ore discusced in this renort. In descending order
of grouniewster develomment these are: (1) The Bants Margarits River,
vhich {5 near the south end of the Carpe. In thls repert 1V is referrel
* 20 as the lover Sante Morgeritc River valley ang the groundewuter bugin
undariying it 1s called the lower fants Morgurite River basin; {2) &n

te0 end Cristianitos Creels which in thelr lower courses together ave

termed fan Kateo Creak valley. Shie wnlerlying graundewznter basin is

colled Bun Meteo Creek baein; (3) fun Guelre Creck which in fts lower

course s termned Son Onoire Crect valler. Ths wnliorlying groundevnier

bezin ie enllel San Cnoefre Cresh busing (8) Lo Flores, Pledrs de Lunbre,
2 lao Pulmes Crecis ere eallectively exlled Laz Ilores Creck vzlley.

tn the geowmuad olde of tio Lon Gnefre 51ds the groundwwaier bosin is

referred ©o ac Loe Fiores Creel vosing (B) 240 Creck, which s o

mincr strecm, eleo erocses the Snn Gouolre (3o, On the scuwverd side

of ¢he Rille % 1o e 0led Jlice Orec wvller ol tho underliying groaunds

riter basin fo culdled 23400 Creck bazing end (C) the coantll eves,



principzally Letweon Cockleburr Canyon end Las Flores Creck valley, 1is
verzed the ecostol intervilley area. Because it iz e minor ares, no
nang wat assigned to the underlying ground-wzter basin which ic coﬁtiguma
to thozz In Lae Flores snd Allso Creek valleys (pl. 28).

Except for the constal intervalley mres, 21l the groundswater besins
buve been dzveloped to vurying degrees for Camp supply. In wdditicn,
in the flrvat four arear listed obove there is concidorghle umpage for
irrigotion.

3/
In the 1952 water yesr the pumpage for cdl uses on Camy Pendleton

vos phout 8,000 zere-fect and vas supplied from o totel of shout kO wellges

20 Carpesupply znd 20 irrigmtion vells. Of this totel chout 5 ;500 wag
for Cap use, including the Follbrook Kaval Amsinition Depot and the
haveld Hospital, and chout 8,500 acre-feel wvue for irrigstion uee, The
Carp axd irrigition use, in acre-feet, by villeys was rezpectively &3
follovs: Eants Mergerits, 4,350 and 1,L50; San Moteo, 280 exd TOO;
fan Onofre, 70 end 15C; Las Flores, 370 and 1103 and Alieo,shout 50

for Camp use.

&/ water your ds from Colober 1 through Septenber 30, Tims, the
1252 wuter yeor i fram Cet. 1, 1951, throush Sept. 30, 1532.

3T
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ToETWWILY, DOTLLIES PROSRAM

As 5 part of this investigation 25 test wells and 1 test hole wore
ariiled o 3951 on Camp Pendleton by contract butveen the Movy and Veugh
Voymerd end Soms ot = ccct of whout $40,000. The drilling wes conducted
under the technicul supervisicn of the Geologieal Burvey. Cf these wells
1k wera @rilled 4n tho lover Donte Fargnrita River vollsy, 3 in &un Mateo,

L 4ir Con (uofre, 3 oot wells und 1 test hole in Lae Flores, snd 1 test
well 4n Alisc Creoh valleys. In edlition, onc test vell wiz drilled ot
tha porth of Horno Camyon. Logs, waterslevel records, choniesl ensldyses,
and well @ots sxo contalrel in the eppendixes accompenying this report.
Toble 10 shows the tectewell musters sed the finad U, &, Ceolozical
Curvey munbers.

The &ta chtained fron thess wells were involunble to dhe investigaticn,
The wells mrovided o mems of obtulaley essentlal records on guality of
wkar, tyeo of mterinl, end votereyielding chiracter in aTeas vbere
31ittie or no infarmtion was sveilshble. Therefore, the suthors ore
otefl for the imclusion of the tostewell &rilling program 82 o part
e? tho irvestipcticn., Turthermons, the dite obiained have benefited tho
Kovy dn thet the Pindinge of tbs reportd are consifer:bly pore complete;
el dndomebicn currordly bolng cbiaired frem the test welle will proviéa

eriiiesl €5 oo proviens of pesewber lodrusien, storsge Clnges, nnd

cvoersrait,



COTDUL EYIGCLOCIC INVENTORY OF CAYD PENILETON ,

In Moy 1902 ¢4 the reguest of the Exvy & program £or & contimuing
eroundswater and mrfocsevater inventory for the 1952 flscal year wos
sbibted by the CGeclogicn) Swvey. This progean wan ayproved and funds
were provided by the Navy for the executicn of &hip progrum. Sizilarly,
the Navy rewested that the progrum be contimnd in the 1954 fiseal yezr.
The cantimuing progmr 4o oo fellows:

"I, Ground Weter Beonch progsami.

o Contime poricdlc witer-level npasurenents in chuexvation
¥ells in Saoibe Bargarita River valley end i Gun Mateo,
fon Onofre, Las Flores, and Alise Creck vulleye.

D. Contlime periodiec woter sapling in key vells to chock
for sec~vnlber frtrusion iz the principal valleyz, -

C. Present & repost after the end of the fiscnl yesr,
including:

ie The findives of A end B.

2y Watorelevel contour mops for yearly “high”
end "low” levels for the principel V1EYS.

3. Vhare avallslle, o surmory of gromdewster
Purpuay by arezt.

Lo The stuius of sesewater imtrusion 2t wilier
scuths.

5+ Toe stotus of groundewater storupge in
rrinsipal valleys.

Do Costimas oo techniesd advisor on groundewater prohlens
cod weteresuprly development et Camp Pendletosm.

Ti. CSurfoce W.tor Brunch progranm.

As Comtinute operciion crd rointensnce of the ecven
Lavyeoused serest Giges on De Luz, Les Flores,
wrper ond loer Sun (nofre, uoper and lower
o dates, sol Crictionites Croois.

L. Freseat tie &oto obtedned froo the gaglng steticms

Lordly ufuer the end of the woter yeor (Septesher 30).

n

In vier @l the threst of stu-vutor intrusion into the prinsipel coastal

villeys vs cullined ir thic report, in order to ¥zep tho Kevy snd Morine
Covpn fnformecd of olbor wfavordle Mrdralogic dovelonmonts, to mointoin
thoe bydradoziz invortory of surfite wator and ground witer, snd to be

in o pozition to edvics on the mutters reluting 0 ertificizl rechorgs,

gaveloment of nov @iy wlls or redevolopment of old welle p and othor
reluted problems, 4t 4o urged that the continuing progran be curried an

bengeforih wotil eunch tins o5 conditionz warrant its consdusion.

59



PEIVIOUS DIVESTIGATINS

rincip.d pecdogle investigoticus ef the ¢1d Romohe Sards Marguxdts
wvere made by Woodferd (1925) and by severol teams of peologiste in
econxection with the sc-calles Paube Rench (i’aﬁ. )-Rancho Samta Morgorita
(C'h2123) tricl during the yeers 1920 to 1940, Yhe exhibits from the
tricd wvere mo00 avallsble, and somo wvere uscful in the work. A mll.
teule u*zm..liahn, geclogie mop of the Rancho prepered by V. £, T. OZth
el Be Ro Mewzs {efres 1930) vas alos of sooe help 4n the work. Eowever,
eazenticdly @11 the mapping ehoun on the geologic map (pl. 1) was dome
by the Gealogieal furvey in the course of the invectizztion. The pore
dutalled dezsriptions of the rocke herein clasced wo the busement coenlex
vere taken largsly from tbe work by larsen (29%5).
The only Juint hydrologic and geologic worl done earlier wag that
of I1lis and Lee (1932). Thic report covered the westers purt of fan
Diggn County exd dealt only briefly with ground-vater end goclogic
anditions on Carp Penfleton, which then wus Runcho Sante Margnritc.
Severcl brief hydrologic reports on the proundevcter conditions in
tan Eentn Korparitic Ilver volley and S.» Mateo, fan Onofre, and Las Flores
Creat villeys vere propared in 1936.45 by T, I, Green, hydroguphic
eoginter; Lhoos in 284345 wore prepared undser the direction of the
¢ry Cuxp Penlleton. Thess renorts are typewritien

,-,
’a‘k
[t
sy
v

Fehllio viorhn CF0
end cnly w limited distribution wur madc. The boeie Gota cantained in

Lhone et wore wvzoful in the preparotion of this report and the
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GEOLOGY
I‘,‘f G. F, 'G;QMQ; Jl‘a’ end R. F. Boss
PEXSTIOGRATHY

The erec ocoupied by Camp Pendleton In generul ic e brood dissected
sewvird-gleping lund mss. Fenneman (1931, p. 508 and 3. 1) hes pleced
the wrea lorgely in the Loser Californis Province of the Pacific Mountzin
systes:, althogh 4t doss erbrace the southern end of the fngeles fection
of the Pecific Border Province. Lowrever; oring to the existonce of the
rangeg newr and parellel to the cosst, it is believed to have o cloger
rhysicgrophic redationship with the Lover Californis Provines than with
the Angnles Sectien., Jenkins (A943, p. 8.) hus placed this wrec in the
Pexingular Penpes province,

Physiographicslly, the Camp Fendleton ares is mbdtvided irto oix
prouinent perts, as follovs: (1) The principsl streaum velleyz that are
entrenched in the murounding festures and érzin generally southuestvard
frozm the pourtednous inland eres end serons the general structural trend
to the Faclfic Ceean; (2) the coustel terrcees which farm bencher up to
& wiles in widih an?d vhick are clscantinmoucly oo mich as 20 siles long;
(3) the strear derraces clong the sldes of the principal valleys; (4) the
fan (nofre Hlle imwediately 4nlond from the cosstsd terrcze; (5) the
ragred Sunta Morgirits Momtoing or the kigklend crea se referred to by
Lls erd oo (1915, go. 35-35); end (§) the inmbervening ares of moderito
reliel botvern the Lon Cnafre Eills end the Sunts Mergnrits ¥Mountaine,

sert for the prineipsl strean velleys, the trend of the Oﬁhcr
Tenturze Lo nothiest or parddlel €0 the const line, whick in g&ne:'ssl
iz wleo o direct relflection of the maln structursl trend of the eren.
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Velley Areas

Tae prinsipadl strean valleys in descending order of mapgnituds are

the fapte Morgsrite River, Caun Mateo CUreck, Son Onofre Creeli, Las Flores

Crech ord Alico Crech. In large part, these streaws apd thelr major

tributories eut across the domincwt phyoiographic sand structural festurss

£ the eren ot right argles indicsting thot their ccurses vere largely
estenliched prior to uplift of the coustol block. Al) of these stresmms
cub threush the northetrending Son Cnofre Eille end its extensicums, tut
erly the Sonta Morgerita River systes s cut through the high mountain
maes southeast of the Rsinore fault,

In part, Son Feteo end San (nofre Creeks sre comssgusnt upon the
futervening wrea betveen the for Coofre Hills ané the Sants Margarita
¥oumtains vbhers ther have estzbliched ecurses on the relastively soft
beds in the Lz Jolle formatiom. In these reaches thelir former courses

are marked by terrssec aloms the porth sides and by stecp conyon walls

zlong the south eides indicoting that sortinrectward tilting of the eres

hoz ecourved.
farnte Moargorita River Volley

Tra Canba Hurgorits Piver villey, vhish 4s the sautherpmost of the
princin:l strecze on the Corp, is fowmed by the corfluence of the Temeouls
River (ico eclied Temeouls Crech) ard Farriets srxd Pechonge Creels sb
i herd of Tersouls Comvon (aloo colled Roilrosd Canyun) sprroxduutely
o0 river slles from the conot {pl. 17) exnd et en cdtituds of shoad
1,000 fext. Relor ¢he Junstion the etress flows 4n x southwecsterly
Civostion for shoul 5 riles throush Tememda Camyon vhose stoep walls

hove o relies of pere ther 1,000 fest, Dounstream the river flows in
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Caonly exirenthed poanders end 45 Joloed suaccessively Yy Rainbow Creek,
wndis Crealr, and Do luz Crechk, Approximetely 10 miles from 1ts origin
tha Sarka Morgarits River enters the Nevel Reserwation,

Dosgnabnace Seaen dhin T Yarer f‘m@
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whieh ¢ b nn edtitude of 137 feet snd 12 river miles frop the coast,
the river ecinuss in the mrror cawé'x for o Qlstunce of 1.7 miles,
Tua coprox his ebeep wolls vhich rise to eltitudes of over 600 feet on
the west cide ard to over 300 foot on the east side. In this resch is
the pite o the prosoced Do Luz 4w {pl. 1), The everags river gradlent
boteesn Do lug & gite spd the coust i sbout 11.5 fest per mile, For
the parpeses of this report the valley below De Lux dam eite hos been
termed tha lower Samta Margarits River walley, snd the relatively lorge
ground-wvater busin in thic lover valley has been onlled the lover Burta
Margarits River basin, For cooweniense of trestment this baslin hon been
divicded into severzl parts, which asre described below.

Fezr the north end of the Kovy hospitel srex the cupgon spresds
i to form an adlluvicl plodr sversging & litile over balf 2 mile in
wiath nrd exseriing sbhowt 2 riles downstresm to a patural consiriction
Just nemh of thaz Ensilone Road ford, The growmd-water busin banesth
this alluvinl pledin, ipsluding the coryon reach below De luz 4nn slte,
iz e-1ied Uyper Dazin rnd bas o surface srec of sbout 860 aerez, The
v:dley sides are sligitly lover und pove gentle thux those ir the upstreas
cunyen nred.

Iedlatoly domstreasn from the nsrrows bove Bisllors Rowl ford,
the valley Zisor aguin wideas o form soother olluvisl plain. Thls krond
£lzin sttoios o mudomrs width of sbout 2 nlles snd extends downstresnm
o o @lgtomes ©f 3.3 plles to enciker netural constriction 4o Lhx veller

ot well 10/5-2611.Y The sres of the ploin is sbout 2,180 neves, =nd the

Yer descripticn of wellemurhering systen ses p. v O\,



area of terracer nleong the northk side of the plain 16 cbout LGSO acres.
Ecucath these two is the largest ground-water basin in the lover Sonta
Vergorita River valley. This is ealled Choppe Basin snd hee & totzd
surfuce eren of shart 2,640 neres.

Below the porrove, wvhich forms the southern boundsry of Chappo Busin,
the alluviz) plain egain wiflens t9 form the murfuce of enother crounds
water basin noxed Ysidors Busin, which extends downstreskm to Ysidora
sging staticne-z distance of 2.7 miles (pl. 25). At the domstrenn
end of the brood part of the basin the villey enters & narroy canyon
culled Ysidora Karrows. Ysidora Basin is comsiderably muller then
Choppo Buedn exd has o purface erea of ehout 1,020 serez.

Downstresn from Ysidora Karrows, vhich is 1.3 miles in length, the
Santn Margsrite River valley broadans to form & lagoon area, wvhich 4s in
part tidal and vhich extends 1.5 miles to the Peeific Ocean, It hug 2
surfoce gree of sbout 600 acres. A sand bar has been formed, pripeip-lly
‘oy wava sction, coross the volley mouth. Thic bar separstes the legoon
fros the ocean except Suring times of fiood.

In the lover Santa Mergarite River vulley the river channnl Proably
is mozt typleal of those found in sexicrid regions. Durirg the lete soring,
smer, and full 1t is usually ary, but during winter floods 4t et tires
becares & browd strecmeny élacherping derpe enourtc of woter. Ellis end
Lee (1915, plo. IX and X) chov pietures taken in tha volleve-one before
the flood of Jomuzry 1536 =nd ane aftervards. The flood curcied out
form dand, builldings, the fantz Fe Rallrond, and reportedly flooded slii
three basirs in the lover river viller. The yrecont-foy chrecs: charms)
ropges io width from sbout €00 fest nt Do lus dom site o sbout 1,000

feet in Chappo Bacln,



Le

fan Meteo Cresk Valley

fun Matoo Cresk proper rises in the so-cealled Sands Rosz or
Murriets platemu in Cleyelsnd Hntlemsl Forest north of the Sunte
:’wgzr o Pourtadne end sogth of the Floipore Mauntains st 2 nxXe
Loam edltitude of ebout 3,500 feet end flovs socuthwest to the ocean
"for s dlstones of ebaut 22 piles {pl. 15). Its prineipsl tributery
g the COristianitos Creck ovoten which rises in the wertern end of
the fSupts Margirite Mounbolng' af an cltitude of 2,500 feet and flows
perers3ly scatbward for 8 rmiles befoe Joining San Muteo Creeck et a
point nesrly 3 miles from the cosst (p)l. 15). Within the reservnticn
the nape fan Mtee Creek villey includes the Cristisnitos Creek systen.

f.n Miteo Crezk cuts o precipitous canyon through the Lants
Forporito Mountalzns before deboneking on 0 & volley floor zbout at the
Yoved Rosarvation boundary. This point is sbout 10 river miles from

2 mouth of the ereek mmf ot an cltitude of LCO fesct. Dowmstrean for

shout 5 miles the wlley trends southrest as fer as the Basilone Road
ford. Thz villey eldes ramge dn eltitude from 800 o0 1,800 fect. At
Dasllens Poud ford the wlley turns and trends due vest for 2 miles.
flong thic reash the north eside {s bounded by o strles of step-like
terroccs; whorean tha asouth side of the walley dbubtso agrinst o gheor
eLifl that iz o 1ittle over €20 foet hish in the central pert. At its
dunctlion witlh Crlgtioniton Creel, Sun Moteo Crech chunpes 1tz course
simmantly fron o werl 1o southi-couthvest.

o Febeo Cresh valley is floored by o contimicus slluvisl plain
throushout $ts estent on the Roveld henervaticn, which is cpproxioately
10 niles i lemoibe. In 1t wnper reaches the plein everages nearly

1,000 feot in width ond dncresses to 2,000 Teet Just wpotrem: from



Cricticnitos Creck. Fere s & narroy polnt of land Jutting ocut from the
gouth widl desresces the width of the plain to §00 fezb, DEelow this
polnt the zlluvisl ploin resches & macirum width ef b,000 fect snd
evercges ebaxt 3,500 feet. In Cristinnitos Creek valley the alluviel
plein extends upstresn from the junction stross the reservition boundary.
#ithin the recervabion the plain sverages nbhout 1,000 fect in width and
is ehout 2 niles ir lesgih,.

The strean chonnels reseble the lover fants Margsrits River in thot
they are ccrupled by intermittent streams which, éuring perlods of flood,
curry lorge oramts of water. In the smumeer pozths the channsl uwsuslly
remains & &y wash. VWithin ths resem‘k;ica bourdsries the sirenn channels
of Ban Mateo and Cristianttos Crecks sttodn widths up t0 1,500 feet, but
average from S00 to 1,000 fest.

The cverage streas gradient of Ban Moteo Creck beolveon the coust
ard the upper end of the alluvicl plain is abhout &0 fest per mile. The
wverage stream grodient of Cristicritos Creek betwess the Junctions of

fan Mateo ent Toleg: Creeks 16 sbout &% foest per mile.
&.n Oncfre Crecr Valloy

gon Ouofre Cresk oand 1ts tribubaries rise In the Sants Margorits
Fourtadns sb wn Qdiisude of ower 3,100 fest and flow yzolestutheest to the
Fasific Oceupnws o Qistanze of chout 12 river siles. Thw principsl dribubore
ioe are Jarding Camyon ond €ho porth aal pouth foriz of fun nelre Creel.
Thoan cimoams Soin $o form tho maln oben nenr Teal Canp £ shout b river

llas froz the oo 2 ab oan aliitute of shomt 800 feot. fhout 2.3 rilezs

i
B

fren the oot the stroon enters o pawrpy throagh the north end of the Gan

Milck hos sldes ricins $o wltituder of mewe thon

o

Cnofre Hlldo. Tan garyn,
So0 fect, it ondy obouwl 0.4 nile long. Downstresn to the coust the valley

videns cnd han ,l volleGoeveloped torruses cdons both eldes.
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In the bhozdvater roglon S Onofre Creel wvalley hus no developed
wliuvisl pleing. Downstrenm dn Jardine Conyon and sleng the north fork
ere pinoe adluvindl plaine whoee average vidth is sbout 500 feel., The
sxuth forkz of Bun Ooofre Creek hog o rather extensive slliuvial plsin
unetrecn from Tent Carp 2 vhere its vidth fs about 1,000 feet and dto
lengih 1o cloost B mlles. Below Tent Carp 2 (pl. 28) the elluvisl plain
1g Suirly broad, aversging slighily less thaxn 1,000 fect in width wntil
it enters the gorpe vhere 1t o ondly eboet 500 fezt wide, enf coustward
tbe ploin egain widens to ebout 2,000 feet, BHewr and at the coest & low
terrese hos rectricted the ereeh o & norrow chanmsl zlcng the north edge
of the volley floor. Dowmstrean frozm Trnt Carp 2 the grouxdewater basin
benesth the alluvial plein and berezth o port of the sdjacent watere

beering depocits hus been cslled fon Gonofre Cresk busin,.

The presentedsy giream chunnels of San Onofre Creek wallcey fiow
throuch ravines in the upper creas, and upon reaching the slluvial ploing
thay dncrense {n width end decreanse in dspth. In the central and Goune
gEremn parts the chamnels gversge & 113tls over 200 fest in width and are
ineinsd frow b to 10 fect below the allovicl pleins. DBelow the gorge
£he ehnnnel s sooeuvhied brefded vith o few minor elluyind plains farming
¥iclamdc” in the chamnel, The sveruge stresn gradient fronm "‘a:xxt. Caxp 2
+0 Pho cmordt Ll {s shaat 37 fect per mile.

Leg ores Cresl: Yalley

tus iores Cresk 4o formsd ebout 0.8 mile fraa the ocenn by the functicn
& Lo priooinod trivwbory strecnoeslog Dulees Creek, whicsh is the lerger,
ant Fiofr. de luarbre Crezt (pl. 1)s This stresnm eystex is cnlled Lus Flores
Crecs villey wnd io eboud widny betwyeoon the ends of the reservetion. The
alluvicted gree egustverd £roo the San Opofre Eills esbrucee Las Flares
ox end tho lower resches ¢f Lug Pulges end Piedru de lurbre Creeks.



Ls Pulguo Crezh originates in the Santa lorgarits Moustaing
sppravinately 10 nlies from the ocean at an ndtitude of ebout 1,100 fest,
Bogioning ebeul £ miles upstresm from Basilens Raad, the stresm erocses
r relutively brood wulley floor £or o dlstancs of h.b miles than snters

a gorge cut thraugh the San Onofre Eills. The sides of the gorge are
vexy preeipitous, ricing to eltitudss of over 800 feel, or nearly 700 fect
above the cupyon floor. Dotuween the mouth of the gorge end the ocenn, &
dgistonce of 2.2 mlles; the walley flocr widens to en aversge of 2,500 fest.
wWithin thiz recoh, the cosstol terraces bordsring the valley rise from
€2 4o more than 200 fert chove the -'mlley £100T
Betueen the cozgt end the Son (nofre RHills the groundswater bosin
reneath the olluvicl rledn and beneath s part of the sdjacent wobere
‘beoring deposlts bas besn called Las Fleores Creck basin.
The strecz gridicnt of Las Flores Creek between the cosst and the
Juncticn of Las Pulges and Pledre de Laumbre Creoks is cbout 45 fest per
rilc. The grodients of Loz Pulges m& Pledrs d2 Lasbre Croghs betveen
thelr Junction cnd thelr gorges ave sboubt 34 end 63 fest per mile respectively.

£3i55 Creck Velley

fizo Creel 1s the mndlest of the stremme here considered mof has
s evaresll leuetl of enly shout © miles. It heads 4n the eouthesshera
feothills of fhe Soxds Hrgprlic Mmwmbaino adb oz altitads of 700 fect.
flrer doscending from the Toothills, the creek trende southrest and orosces
a gorily rolling sree for o &istoance of wbout 5 riles belfore entering o
narro, ciraus porges neoy the southern extrenity of the Son Onofre Eille.

Tie ddluvinted port of this strexn gysten is exlled Alizo Creel valley,



South of the gorgs the wvalley widens, his beeose entreached in the
constal terruce, ond extands for n Aletarce of naarly 2 xiles to the
Paclfic Ceean, The aversge width of ths alluvial plain & about SO0 fect,
snd the helght of the velley sides &3 between 20 and 60 feet. In this
reach the mhrean gradient fs cbout k5 feet per mile. The groundewster
basin beneath this part of the rlluvisal platn 48 ealled Aliso Creck bagin.

Terrsees

Couxstnl Terraces

Anong the most prominent rhysliogrsphic festures to be seen vhen eressing
the reservation on U, 6. Highwey 101 are the sosatsl terraces, Along the
sesward flsnis of the Sen Onofre Eille at ultitudes up to 1,300 feet are
myeroas benches marking positions of succensively older snd higher coagtinl
terraces, In lorpe part thase smurfaces sre wnderlzin by zecwmilstions of
mrine snd slluvisl maderial deposited on old wave-cut benehes whose inlend
extents are marked by zncient se: cliffs noy lorgely ohsoured by the over-
turden., In some pleces, such ae pexy Eorno Canyan, the overburden 4s os
rnch ws 120 fert thick, The gemtly rolling murfaces of more extensive
terraces sre couced by deposition of elluvial mnterinlis from ptreams
draining the ceaward alope of the San Onofre R{lls. Some etreams, such
ts Horuo Creel, have develepod funs on the ¢ld terrsce mprfuces.

Upeen (21951n) his asueniled ecnpidersble data regardisg the
terTases aud vave-cut benehes with particulsy reference to southern
Sapbe Lerbors County; Poland and Piper (____) =na Poland, Gurrett, and
Cirmots () hiave desoribed eertsin terraces between Lewport Beach
rrd Lonbe Honiecojand Wooldring, et o3 (AG45, po. 113-216) hove

fdentifield mueras torraces on the flanks of the Pules Verdes [Hills,



Upson (19914, p. 845) hos cupgssted that the terreces sd snd below sboub
125 fect reflect worldevide positions of sea level) wheress the terraces

et higher levels vers formed during halts and wplifts of the ricicg luond
gt vithin snd folloving the mid~Flelstocene oregeny. Along the coast

of Cupp Pendlaton, the savard surfaces of the principal cosstsl terrase
deposits sre found ot altitudes of 4O, €0, BO, 180-200, shaut 250, 350,
L50, 550, 620, and 720-T50 and remants are found ut higher altitudes.

The soecalled €0- and B0-foot terraces, which in large pard are buried by
21luvial fans deposited by winor streums, form the relobively broad eurface
upon which 1s U, 8, Highway 101, This terrace 1=z interrupted vhere cut

by major strear valleys. Accordingly, it bas becp culled the coustal
intervalley ares, Vhere extensive and undarlein by water-bearing deposites,
it forms a ground-wter unit that presents pocsivilities for limited grounds
water develomment.

Stream Terraces

Along the flanks of the prineipal htrea'm valleys are benches or
| terraces of varying extent and developament, During the sever:l stanés
of the se: already desceribel, the sirecnms had time to become stobllized
ard graded to theese anclent stands of seu level apd developed relatively
bread plains, Remnants of these former plains, pov terraces, remin os
evidence clong the valley sides, Oving to the suhseguent souihrestu-rd
tilting of the lsrd poee, the rernants of the hisher terreces are bes
cbserved eleng the rorth oldes of prineipdly westesrdefroining streans
euck s Sin Onofre and Sin Mateo Creek valleys (rl. 1).

éltmg:h mo8e of the elresm terraces cre of pinor extent; the g0~
ealled Lki-foot terrnce is the most prominent in the princip.d valleyo,

In the lower Bands Fargarits River volley, it is well developed ond



v

exbencive eraund th? north side of Choppo Basing and in the lower course
cf fun (aelfre Creck voalley, it ib well preserved near the cosst. Hers the
eaonll camunity of San Onofre and U. §. Highwey 101 are om the so-called

Loefoot terrace.

Jills cnd Mountalng

Inland from the coastzl terraces are the hills snd mountaing which
comprise three units as follovs: The Sarx Onofre Eflls, the Santa
Margarite Moauntaing, snd en uplund arex of low reliel betwesn the two. These
units are &1l parcllel to eath other ord to the coest. Thelr gener:l trend
iz in & northvest direction.

The northeastern or inland boundery of the main coastal terrace
terpinstes ebruplly ct the base of a fairly high and steep-cloped range
of hills referred to as the fun Onofre Hills which ars best developed
betwes San Cnofre cnd Lzs Flores Creeks, but extend southeastwerd sz
lov kills to chot the Sumba Pargsrita River, %hey rise from an sltitule
of LUD feet near Ysidory Karrovs to en altitude of 1,725 feet et Ban Onofre
Youmteine Tht Wille padntadr their expression north to San Mateo Creek
but zre not defimable to the north. Eetween Sen Onafre Creek and Hoeno
Ceryon the soxthwecstern face of the hills slopes relatively steeply tovard
the eozsh, ond on the northacetern or imdand side there is o steep eecarpe
ment, whish in pleces hoe the eppesrance of end may be & foult scarp.
vgndferd (1925, v. 103) cuotes Fairbonks (1823, pp. 98-93) as stating:

1§
-

Uifter o cureful stuly of the rapgze the concluslen was resched thot
ito fon Caofre Elis/ oripin wos due t0 & grect fault, represented by the
vory abrunt easterr glops, tilting the elevsted portion to the vest st e
bizh engle.”

2



foatkh of ©.n Oacfre Crech, nesr the buse of this eturp, there are.
yunercus laindslides -nd smee direct evidence of faulting and minor folding.

Detween Lerns Conpon and the Ssxdn Margarita River walley there is cansider-
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he Gon Opefre B{lls are underladn largely by the resistant Sen

P

Crofre brecsis vhich dips rather steeply to the southrect, sud the
toporesphy reflects this etructure. The falrly mgged relief of the hills
1g secertuzied by the deast vervtution §t supports, which is largely
chopsrrid end exgubrush. The seavard slide of the hﬁls hes been dlzescted
by ruzercus minor eamyons whose streaxs ave graded to the constel termace
clong the irland sids, bul have incised slotslike trenches 2CYOss the
coary:l terruce to the ccesn.

Tke ares bordering the Bar Onofre Hills on the northenst end extending
inland to the fapts Morgarit: Bmmisins has been referred do o8 an zyel
of old elevited terruces by Ilis sxd Les (1519, p. 31) who stutes

" .. tho Con Quofre D11l ... ore flacked on the enst by the
dissected terrace, 300 to 5C0 feeot high, vhich correspsmde to the
TLivd: Viets Mozt ... "

Trem Gun Cactre Cresk smabhe:nst ¢o the Ban Luis Rey River the
tepamrophy s foirvly pentle ord unddsdivg. The walleys have wide floors;
end the peaks of the ridges sere rounded =nd sre relstively farther spart.

thoery 1o marine ferrace dgposiis wvere found on the tops of the ridges,

iy

14 ves nociosd thot there 15 o resonably comstant ndtitude of the creal-
Yirves slosing frog cbout 800 o 900 feet Yetween Talegn Canyon snd Ban
Yoter Cozavron te SO0 fool betwesn the lowser Santa Hargurlts Rlver vulley

-

ard the Eun

4

wis Rey Hilver valley., Alss, it is posaidle thit the poorly

| el
»

presrvel murfuoe bere exposeld fr o segment of the gomcilled Fullbrook
Floin or sucleos, w peord ef which lies within the Falibrooh o

Aesition Depet (pl. 1)
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nocth of G

¢.lled the

b of the rescmvation east of the Santx Margarits River amd
teill Lakxe encuzies fhﬁ milie and oo (1019, p. 43) have
Fullbrosk Flain, The mloin is escmevhat mushroos shaped with

the tom of Fellibrook near the northecentral pard, rud is approxinately

T ellea wi
shout 500

Aljsin

the northasgd

«f S n Cnefce

de srd 10 wiles long. Tho elevation ¢f the plalin rises from

et on the pocth to TOU fest on the noril,.

nz this ares of gentle reliel on the north and extending to

7 boundary of the Eaval Reservaiion are the S.ata Margarita
which risoe to o meximm :ltitude of 2,107 feet in the headwuters

v Creek nesr the north-central part of the restrveiiom. In

gEneral, the mount.ins trend perthwest, are less prozmiperi nesr the Santa

Bargarita River, snd mrg;e: $0 the north with the Murriets platean, which

B o Evard

Fxoert

e 8led tufm o? betwesn 2,200 znd 2,500 feet,

for the Sads Murgorits River, o3l the princip:l ciresns

ercooing ths rescervetion rice in the Bants Hargurits Hountadns or €he

vilateu 2ren o the north, The southaesh-fooing flank of the renge 1s

Y,
Creelr., i3
excerticn.

L3S feet to

ritoas 4n the nce: northiest of the headvmbers of Las Pulg:e
he ues ond of fun Mateo Creck plain the smountsdns are
y steen, rising froo the veller flocr ot an wltitude of about

smre tha 1,000 feed inm less than w pile.

Sistely g0t of Lhe highest port of the mountuing, there is =

Crocne  Sou

oy 4 3
O hi‘\»;m

Ay he
TeTy,

rorblicadt-trenting Dantt seurp vhich iz glonz the west side of

ool and whick wrobokly extends into the headalers of Do Luxz
Lhoart of the seorp the wellef s considesily lese rugged, wnd

£opn places odbadas 1,300 feet Tt e coxmeonly less thewn 1,000
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CLOLLOTS FOMATIONS KD THRIR VATER.DDARING PRUFEFITES

The witer-benring proporsies of the varicus geclogie formmtions

- dhen mewevelap oF ey
TR S

within Capp Pendleton o eriticad witk respect 40 U &pRlF o &

weter sveilible for Carp wes. Those formtions thut ylsld vater resdily
to wells hive boon stulied in considesable detuil: whersas those that
viald littic or mo woter hove besn popped only enmugh to éoterming extent,
pocitlon, wnd strusture. Eased on the peologle wepplng, the results f
the test-vll &rilling, the yields of wells, ond relnted tects snd studies,
the formitioms hove been sepvez.ted into twd princip:d grovps: The
ureonsclidated witer-besring denosits and the ecnsolidnted and essenti-lly
notevater-bearing roehs,

Tor each gbrotisrophic wnit mapped snd ghom oo plzt“ 1, table X
ghows it8 ere, thickeess, and gepercl lithclegie churscter. In sddition,
a brie” description of its vater-bewring properties 45 gives. In the
follesian pagct, the Gepesits ond yoeks wre distussed in cemsidarsble

rtail and sre arranced in order fros youngest to cldest.
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Unconzalidated Deposits

The uneomeslidoted deponits econsist of boulders, gravel, sand, silt,
end elazy which, where ssturated, wield vater to walls ot rates up to
sovercl thousand gillons per minute, The meberisls ere generally locsely
coxpacted, end comtain interconnected pore cpices thraush whilch ground
wiber woves. Beoouse of tbe voids, the deposits are =lso eapuble of
stoving vpovecledle quantities of gromd water. These deposite sre tho
soures of eupply for o1 Carp, ifrrigatisn, domestic, and stock wells,

The unconsolidsted deposits, from youngsst to aldest, ere es follovs:
Paoch sund of ﬁecmt epz, the alluviur and chonnel deposits of Recent age,
the old Qune sand of probskle Fleistocene (%) age, the terruce deposits
of Fleistorene soe, on woaped depocit of probuble Plelstocene (2) ege,
ard the Gan Moteo Pormntion of Pliccens sge. They ore discuszed 4n the
gape order 1o the fcllowing sections of the repord,

Mo wlluvies end channel deposite sre concilered ae one ctratigraphic
unit becmvao the chonnel Goposits Aiffer froxm the alluvium enly in that
thoy represznt the netive pirt of the uppersost purt of the wlluvius,
Furthersore, iz 223 the valleys coucidzred, historicsl repords suzzest
tht epxentiolly the entire murface extent of the alluvium hes been
toundngeld Govins flood flows. For exwgple, in 1936 1t was reported that
the gunfuer vrene of Upner, Chopps, ond Yeldors Bxsing werc completely
wadey wotor Qurins the lurgs flools of thit year. Aecordingly, no
Girstsnnticn hio Lecn pads fn the test or oo $he geologic mmp (pi. 1)
Leboean the eurrentliy sotive chomnel nd the adjscent suxface of the
eliuvivs.  Tho piveosm couzvens on plate 1 ghow the present location of

ervinela 30 eneh of the pire.rs valleys on the Caxg.
¥

-



Becnuse the slluviun in ecch streun valley is ddstinet and different
from that in ths other streanm wvalleys, the eignificant fextures and watere
besring properties of the wlluvium in esch are discussed separstely.
However, these deposits were 1sid dovm ed ese&:rsiélly the paxe gotlogic
tize and therefore are all considered to be of ¢he eaxe age which is |
Recent., The order in which they ere discussed 1s sceording to the size
of stresm oyotes; that 1o, startirg with the lover Sunds Margsrita River
wvidley and ending with Alico Creek willey.

(Recent )

Deposits of besch eand extend the full length of the ecast line,
Tae tond hue been end is being 1aid down largely by weve ection, but
in part has been Blown into the lagoons where 1t resis unconfornadly
upon the clluriur et the mouths of streum valleys. (See geclogic sections
TeE? ard LeL' %o O-0', pls. & and € to §.) Iisevhere slong the ccast it
rests upconforz:bly on odder rocks, largely ox the San Muteo farmation.

S5 exbert ic chown on the geclogie map (pl. 1). VWhere ths sez cliffs
cre undercoing sobive wave motion, the sund depasit is too murrow to
shaw on the wn.

Asross the mouths of stresrs wave wrd wind setion hove Wailt besch
ridges ool dumes thit locclly sttain e thicke2ss of as muzh es 15 feet.
Tha sand 48 porous aod eapulle of tronmitting wader. AL Plmes the
sand roy cowbain eome ceofporched water ot the Lioo whem I rests upon
elay or tight motericl, However, the quuntity of contuined woter s
lorgely erhemoral oo well s neslipidler enld thorelore presludes the

possfbility of iis dewclopment for o proumiesator surnly.

G0



€1

2uvivn in ¢he Lovor &mm Margarita River Volley

{hocent)

In the loser Sante Muasgorits River volley the alluvium ic the
principal source of ground-vater supply. Tt susplies a1l the water for
Carp mipply and irrig:tion wes ot the scuth end of the resarvation.
Becnune «ll taut the uppermest part of the slduviun 4s concesled, its
ehornoier hog beon doterminegd almost vhally from & study of over 0
loge of Curp supply, frrigeticn, sioek, and test wells thot plerce
or exter it to vuricus dapths (apperdixz 2).

o Stratirrantre«eThe genercl churacter and 1lithology of the alluvium
2 shom greghicelly fn peclogic ssctions E«DY through XK-X' (pls. b and §),
srd the Grisiled desoriptions of the muterizls penetrated sre ghown in

the loge of wells (eppexdix 2). Section EeE' ghows that the buse of the
elluvive rests wneonformebly on the oldeyr rocks underlyinz the basin,
The everspe gradlent wicng the bose of the alluvium between De Lus dam
site ond the cozet is cbout 16 feet per mile compared to the gredient

i $%s prasent curface of enly sbout 11,5 feet per mile.

The geslogic sections show that chout the lowver half of the deposit
io coarse grained, vheress cbout the upper hnlf is fine grained. The
Eivtinction borbwoon the ©v0 45 1dentifisble as fur upsireznm as Upper
Z.cin vhore the dafinidicn becomes poor, apd the entire secticn s
lorpoly ecures gand end grevel. Feom this busin towrd the coest 1
veoomze Inereaninsly more apporenvy the woper half cantuines progressively
leze eevel enl sené snd progressively more sand snd e£ilt. The best
definition bobwsen the tvo is on the eust side of Yoldora Basin where
the woer BAD 1o Isepddy Yelay™ and :ﬁi}.t.. esr the coazt eviderce of
rarine invasion frto the valley 16 indicated by mumercss fossil shells



encourtered in &rillinz. Their presence indicates that some of the

and sxd cloyey £llt rear the coest gre of marine origin. The lower
mezber £leo bocomes somevhat fine grained toward the coast, but still
retains & high percentsage of coorse graovel and sand.

The two parts in genernl sppear to be ecanformuble with one another
end huve besn ealled the upper and lover mpexbers of the wlluviur. In
sppendix 2, vhich contains the well logs, the upper rezber hos been
identifisd by the eymbol nlu, end the lower meober by the syrkol Gell.
¥here ne dlotinction bas been made, the sysbol Gol wae used,

In Chappo and Ysidore Basins the lower merder is the princip=l
source of ground-water supply. In other major coastal veldleys of
California the lower part of the slluvium is also the principel source
of groundewster supply. Polend ard Piper () designated the lower
porber of the clluvium 4n the Sunts Ana River coasizl ares the Talbert
mter-besxiné; gone and in the Los Anpeles River ccasisl ares the Casiwur
w.ter-beariné zong. Yurther north slong the coset, Upscn and Thomasson
(1551) end Worts (1951) @istinguiched the two merbsrz of the slluvium
i~ the Sorntu Yrer ond Santo Maris River vslleys respestively. They ere
82go iBentifiskle in other major cosstol barine farther north and in
the Ean Diego County river busins to the south (Ellis and Leo, 1919).

Trxtent and thickness.--The orenl ertent of the upper maxber of the

c3luvius is represented by ite limits ws shom on the geslogic map. Iis
thickness muges froz sbout 65 fest in test well 10/5-T to o muximun
of sbost 110 fect in Yoidora Dosin end thirve sowowhst towvard the coact
whore {t i1p only wbout TU feet thick. |

The exztent of the lover moxheor is sozowint less than that of the
wiper nevber oving 4n port to the dnsand gloping sides of the valley

w:11s, Ceclogic sechion I-I(pl. 5) showe that the lover mesder is



rissing rlong the weoct side of Chappo Buzin, Wells 10/9-1301, 1LkFL, k31,
snd 2302 endsuntered rolotively thin deposite of the lower merher of the
slluvium. Tius, for thut part of Chippo Bazin west of the river and north

N . S ey P LR aW L Lo b 2 | A 8 s e
Lk DERLW Wil &V W Dial ) WK LUWEY P
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ther i thin., Pricr o the constructticn
of rupply well 10/5-23%2 (ubundoned) 4n 1932 the thinpess of the productive
lowsr parber nt that locstion woi net suspected.

In the centrul part of Yeidors Busim, well 11/5.282 reportedly
ercourtered "h11l Poreoticn™ of 104 fest (fsble 24), Co the basic of
thiz well log snd the log for well 11/5-242, geologic mection E-H' shows
tvo interpretutiona: (1) Asouning the log datas to be correct, » bedrock
bigh is chown in the center of the bosing erxd (2) sesusming the log dsta
to be incorrect, the full postulsted thickness of the lower merber of
the alluviun is showr.

Secticn E-I* ghovs thot the totul thickness of the slluviur incresses
dovnsire:n frem 120 fect wt Do Iuz dum site €0 sboult 200 feest at the egusl.
Ceoplyste.l wothols fovalving the uss of pelemic refraction and resistivity
eguinmont wore used in ar stterpt to sccertain the thickest part of the
mlluvivn nenr dast wells 10/5«2001, 11/5-21%, end 11/5-1081. The dats
chisined vers in.ccur:te g 1o the thickness of the alluvine, Wl were in
larpe purd scournte wo to the location ©f the $hickest part. On the busls
el the 8ote obtained Ireon thle wordl, the abéve-mentioned tenst welle vere
conshrueted, Wolls 313/5T0% wnd 11/5-1001 ere believed to penzbrote the
thickery part of the «lluviuz, hut on the buels of the profile estoklished

P
on the bise of the clluviun bty wells unctroiz and @swmstress, well 10/5.8013

&id pot (71. &)



valaredenring vropertien.~-In Chappo and Yzidora Basine the lower

rarucr of the alluvium supplies #ater to Carp supply and irrigation welle
&t roetes of betveen 1,000 and 1,500 gpm. When the wells were developed
bty test puping they ylelded water at rates up to 2,600 gom.  In Upper
Basln, vhere both members of the elluviun yicld water to welle, Capp
surply welle hesve been tested st rates up to 2,000 gpz. The specific
capaeity?:/cf edsustely conaimcted wells tspping the elluviue in Ysidera
Busin is chout 80 gpm per foot of drawdoun for irrigetion well 10/5-351
and supply well 11/5-8A1; in Choppo Basin between 100 to 150 gom per
foot of draciowm for supply wvells 10/L-18&2, 10/5-2371, end 10/5-241;
and in Upper Bzasin edout 200 gpm por foot of drav@owm for hoepital well
10/k.5D1. ‘Tz, there 4s & substantiel increase in specific capacity
upstrean vhichk s due to a corresponding incresse in coarseness and
vater-yiclding chareacter of the uppar and lover merbers of the alluvium,
t crulde entimate of permezbility can be made by use of the gpecific
eapacity times o constant of about 2,000 dividel by the smteﬁ vaters
yielding thicknese of the alluviuz. In ¥sidorz Besin, these dots sugpect
e permechility of 2,500 to 3,000 gollons s dey per squmsre foobt; in Cheppo
Bagin, of 2,500 to 3,500 gallons & day per sjpuare foot; snd nesy the
wetress end of Upper Basin, of chout k,000 to k,500 galloms & day per

sunre foot.

1, Dpecific eapusity 46 defined es the ylold in gpn €ividsd by the
érnsdom in feet, or grlions por mimate por foot of drasdown.




In order to deterrine the cce-fficf}znw of transmisglibility,
1
poreeuility, wrd storage coefficlents of the slluviuz more sccurstely,

souifer-roting teorts vere run on Corpe-sipply vells 10/4-TR1, in Upper

2

zeing 10/5.237, in Chizpo Baging ard 1175281, n Yaidors Basin, an

cn trrig:tion well 10/5-39K1, in Ysidors Besin. The data collected
during the tests were useld to cbtadn these coefficlents Yy the Thels
nou-equilibriun graphical method s refined by lerriz (1943, pp. $-12).
fls, the Quts were used o obtain the coefficients by using the recovery
reilhod 1n the rurped well (Wenzel, 1942, pp. 123%-123).

For Upper Dusiz, the results chtalned froo the test fndicate s
range in tranenissibility from 610,000 4o 730,000 g:llons o dxy per foot,
When these values are divided by the thicknese of the ssturcted wutere
vielding deposits, wdues of permesbility can be chtained, Ab well 1C/L.Trd
the thiciness wus 130 feet., Therefore, the interpreted reage in permesbility
is fren b,500 1o 5,400 gallens o day per sguare foot., In ordsr to be
ecaservative in deriving quantitative estimates of underiliow {n the sestion
on recharge, o permeshility of §,500 gllens & day per squore foot hes
veon upsd,

Per Chuppo Eosin the results cbtained from tie aguiferer:ting tests
on two wells indlcete o range in trunesoissibility of 167,000 wrd 170,003
gallans « oy por feod, ond an ioterpreted runge in permebility of 3,000
to 3,k00 gulloms o diy per gquare foot.  The voluss ef percekility obiointd

suzsest o decrence in permecbility of aboult 1,500 pallens & duy per spuive

o s

1/ Definitione: (1) Coeflicient of tranomiseibild ity moy Le defined
£8 the rote of flov of woIos in CAicra 1er duy Torchon o vert 3,.,,1 etrin
of the cquiler 1 foot wide end externding the L0l suturste? heleht under
o hydsoulic grodient ef 100 percent; and (2) Corfficiernt of wornen
pay be defixse:i 8 the rate of ﬁon in grllons of watelr oGy BhTouR 4
eros-getiioni) ares of 1 squure foct o dhe eguiler widor o boflr alic
gredlent of 102 poreents end {3) Coslfficiont c“ Storsen ey bo 8olined o
the valume of water that s undd decline o head m.emc.u froo, phorane L
& ve*'*im prien of ke cquifer of urit crozo section) wnder wileret ble

anditions (unconfined woter) it is escentinlly e*;uiv..le 1 €0 the

necific yield,




foot Letusen 1lo rumsed wells 10 5~TRl ard 10/5-2370we « distuince of
2.6 miles, In thic bosin the vilues chtuined spply only 4o the lover
merber of the alluviun.

Fer Ysidors Basin, the resdils obliained from the tesis on twe
purped wells end froo nine obgervation wells irndleste o runge in trm-
ciceibility from 100,000 to 250,000 gillens u dny per foob for the
lowver pesber of the clluviun, The wids range chbsined 45 due in part
t2 the wide runge in thickn of the viter-yielding deposits topped
Yy the chservuiicn and purped wllo, VWhen the transmissibility ie
divided by the thickness of the squifer tapped, the interpreted ronge
in perpe:bility is frem 1,500 to 3,400 gillons o dsy per squure foot,

&rd the svercge for ]l cbeervition vells used snd for the purped wells

vas shout 2,520 gllons & 4zy per sguare foot., This vilue is used in the
section on groundewster Qisclnrge to derive guantitutive estimates of
groundeveter cutflow thrauch Yeidoms Rorross.  In Ysidors Bioin the
values obtiined spply lorgely to the lower rezher of the olluvium,

Toe ayilfer-rating test &.t. were anslyzed to Qerive the ccefficiente
ol ptoraps 4n the three bisins. The ruage in volues obtained was o
foliove:  Usper Bepin, 013 to 0.50; Choppo Basls, 0.000% to 0.0C123
ard Yefdors Baging, €.C002 to G.09, The averzge of chout €.3 for Upper
T rin, vhere whieretuile conditionz exict, may be on the eorrect ordexr
c? poonitule; bub beesuse the ronge s &0 grest, the valuss wore not used

o relice the nesirred specificeyicld values uced in the esction on ground -
woter thorams eopasity.  The smeoller valuse of storage ecoefflicient for
Chirpo und Yoidors Dusin are withie the runpe umully found where pestly
nerfest eoninerant exists, Horever, the roappe in vulues chtalnsd is

tou lor for tho poor eonfinemert thet exiete i these bagins. The



rrineip:l reascn the voluss sre &0 low is due to the shortness of ths
ruen tests, wldch vere only kO hours. 23 o result, the finer materiala
e not have cufficient tice to drsin.

in Yoidore Basin o eorparison of the storupe coefTiclents obtained
&t the beginning and end of the tests shoveld thet the storige coefficlents
vere inoressing with time. AL the Veglmning cf the tert the values
everaged sbout C.C005 und neur the end of the tect the values avernged
about 0.C3, The lntter vilue suggests o specific yield of nesrly 3
rercent, which 1in still too 1ov for the urrer marbher g o vhale,

The range in voldues of permeckility of the slluviun are of the
gz order of mzrmitude no those ohtained 4n other relatively large conctal
v:lleye of Cilifornis. Polend and Piper () obtained permecbilities
of 3,000 to 5,000 gillons u duy per squire f‘oc:t for the lower wemder of
the «Iluviur in the Los Angeles conctal nrea; Upson apd Thoresson (1951,
Pe T0) cbtoired wilues of 1,220 to 5,100 gllons a fxy per equare foot for
the rlluviuz in the Sunbs Yoes River willey; and Worts (1951, Fp. 38-32)

chixdned vilues of 1,500 to 4,500 gilleons o 4>y per square foct for the
vlluvius in the Sants Maris Volley zres. 4 range in permesbility Gf
2,500 to §,500 pllons a @uy per squire foot for the alluviun in the
lover Corde Forgirits River valley wpre.rs vessonsble,

Findly, the chorocter snd suter-bering properties of the slluviun
indicate th 4 Upper Brocin offers very geof pessibilities for edditions}
groudevter development for Curn eunply. Properly constructed wells should
¥ICld were thm 1,000 gom. The Davy Hospitod well 10/L-SI0, which is pesr
the upstrean end of the baoln, when Qov celoped by tect mupins, yielded

Ith o Cravdom of @ldy 2 feet, The squil rereting test

bLout 2,000 oo

”

5'

I.
run onocarly w1l 10/5-T indie.ted that the well bis & high gereer leoas,
whick dunduced on odpormnlly lorge ds iravdom, end it not representative of

noproporly sonriructed well,



Aluvive in fan Mateo Creel Valley

{Rezent)

1 thy

The sllwvium In Cin Miten Cresk willey, whieh imeln in beth

hal* I 4

l”l

wu

San Mateo and Crictianites Creelis, ic the prineipal source of gramde-watcer
spply; hovever, in the coastward 2,7 miles of the villey, some vater is
supplied loeully frop the underlying S:n leteo formoticn. The cub:mrﬁ:#m
extert =nd chramcter of the clluvium was obtalred frox » shudy of 22 logs
of welle Arilled irto end through the =1luvium, In sdlition, the muximin
thickness of the slivviuw pesr the mouth of the valley vug eotineted by
selecie peoohyiiesl methods (pl. &, section 0-0').

Ixtent, chhracter, and thickness.-«The generul charatter of the

slluviuc 45 shown graphicslly in geclegic sections C-0' =nd F-P* (pl. §),
end the det:iled descriptlions of the miteri.le peretrated sre shown in
the lops of wells {uppepdix 2). Sectionc G0 erd PoT' ghow that the
olluvive rests with exrled uncenforzity worn the older formitions.
Mmerous faults cut theee older formtions tut, s0 far s eld be deter-
pired, do net cut the olluvivn, Accordingly, the hase of the alluviun
hus o falxly velledefined profile. The average gradient clong the bage
of the slluvium betveen well 8/6-3311 cnd the const is ebout LT feet per
vile cormorved to the prodlent on Its sorfice of sbout 35 foot por rile.
On section 0-C' the bise of fhe olluvius upstrew froc suprly well §/7-1107
is sprronizately comirclled by plotting well lepgo excountering the greatest
thlckness of wllueium coaztynrd the pradient hos boen projecied,

The lops ehov 4hot the clluvive is eomponsd ©f balders, groavel, eusnd,
wand pore )t and elsy. In lurge purt the =lluviun Is vozy conres.  lewr
the eonst, tue wrrormoct 10 €0 25 fext f the cdluviie 4o eoomucad 20

sandy gilt to siliy cloy. This poorly deflned {inegegrainsd wsnit ooy



errrespond Lo the wollefelined wrpere pestor of the slliuvium in the

lower Cards Morgaeits Rivey v&lq,. Hoeever, becsuse ef Its lizmited
extent and thickness, It 1s not considered o separste unit in the Sun
Moteo Creer willey, Thuz, the extent of the slluviun az » single 5&&#&-
grophic wnit is defined by the surfuce 1limits shom on the geclogic

rep (pl. 1),

The thicknese of the oliuviuw ranges from cboud 35 fect ob wald
€/6-2270 st the wper end of San Mubeo Cresk volley and froz sbout 60
Teet nt well §/7-3810 in Cristisnitos Creek to & postulated maxinm
of cbeut 130 feszt «t und near the cosst. Hovever, test well §/7-1411,
shaet 1,700 fert from the coart, penetrated anly &0 feet of alluvium
before entering the fen Mateo formition; end therefore, it is believed
thizt the woll wos not drilled through the thickest port of the clluviuc,

Weter-beiring oropertles.e«Bxcert £or two wells 4n Cristinnttos

Creek valley ond tve in fin Motes Cree: villey chout & rile sbove the
Jquneticn with C'z'istianitcs Creck, =211 the lerpe murping wells, including
res Carp supply welle §/7-1112 enmd §/7-11011, sre dovnstrecw froc the
Junctlion, Most wolls in thie ores €©op both the slluvive erd ¢he undore
ying San Mateo formtion and derive wuter ©rom both., Hovevor, the

ot dndizote thol oot of the weter 1z Zroe the alluvius.

The yigdds of e wollz rune from sbowt 600 to over 1,000 ron with
Qroanioms botuwen 27 orf 7 fesb.,  The epeeific eonolty ranpes fron 20
o 37 pras opor fect of drovdom whick, eovcidorinsg the charscter and
toiclmess of the wvatorabe.ring pateriils tapucd, sppeors o be sooovhot
lov and ralacs pove guertion ur to the grener esnastroction wnd éeveloment

<

¢ the wello,



Tie relodively conrseegrained slluviue is receptive to rapid
rechorge fron tie ereel asyater, particidurly in the reaches cbhove
Cristinnitos Creck junction. Fowever, oving to the relatively rapid
rate of depletion by naturs) drzinopge Aowmstrens. it 1 met comsidered
sdvisitle to develop large supply and n'rigsat‘ien wells upstrean from the

wtion.

Aluviur in £:n Cnofre Croak Valley

(Recent

In fan nofre Creek villey the slluviur 4s the rrincipel mource of
groundevater wrupply; borever, in the coistward 1.5 riles of the valley,
water 1s suprlied loodly end in considerctle quomtity from the underlying
end wdjicent San Moteo formstion., The sudsurfuce charscter and extent
€l the zlluvium wag chiadned from 2 study of 12 lors of wells drilled
turoush the ~lluviun. To seferie refrocticn or resistivity troverses wers
pode in Sun Onofre Creel valley.

Ixteut, char-cter, and thickness,--Tho genersl ehuracter of the

clluviue de shom grorhieddly 4n geclegle sections HeM* epd TaI' (pl. 7),
£nd the detriled duscripiions of the materisls ponetr:ted are showr in
the legs of welle (uppendlz 2). Scotions MeM' und LB ghor that the
alluvion rertn with merked unconformity upen the Lo Jolls Pormation, the
fan Ontfre Yreoels, fhe Bin ihteo form:tion, and the MOefoot tersoce
demoiit ot he const.  The o faults ghom cutting the dlder formticns,
80 for sr eodd be deterrined; o not cut the alluviuzm. AeeorlinRy, the
bapn of the vlluviar ks o 210y welledafined profile, The cverage

gudlent clong the Liee of e elluviun betveen wells §/6-1671 on@ the



cosot 1s akoud 50 fest por mlle corpared to {he gradient on ita &:urfwe
of shout b4 fect per mile., On secticns MeM' znd Feoi* tha base of the
elluvive upstresn from teet well §/7-13PL e contralled by well-log dstes
sonstvard the grediemt of the buse hag been prejected,

The lops ghor thut the «1luviun is composed of boulders, gravel,
sand, srd some clay cnd pllt. In lurpge prrt the slluviux is very coarse.
pownstrecn fror irrigtion well $/6-1900 there is sore irndication thot
ths upoer purt of the cliuvius 48 fine.grained compred to the lover part.

e logs of Ewpply cnd frrigation vells §/6-19M-h and test well §/7-1371

ghios conciderible silt axd clxy leng with coarser elerents in the upper
LG to 50 feet of the slluviur. Iowever, rsither the physies)l charscter
nor the hyirclogic properties of the upper ord loser parts are distinet
emcurh to warrant thelr seperation imbo two mexbers us wis done in the
lover Sorta Mergarite Piver valley. Timg, the extent of the alluvium as
o eingle strotigruphic unit s defined by the eurisce limditz ehovn on the
geclogic msp (xl. 1).

m™ie thickmens of the sliuvium renges frox cbout k0 fest ot the Juncticn
of the rorih srd south feris of Sun (nofre Crech o = postuluted pusimus
of zbout 100 feet pi the coost.

atersbenring proverties.--Kelle wpstrenn frem the Crlstinnitos

fault outalin theli» supply whelly fros the elluvins., Downstrenn fron

that foult, moot wells ebtairn thely eupnly largely frow the olluviun bud
in part from the welerlying Lo Moteo formaticn. 5 Carpesupply well
G/E-1901, which wis €rilled about on the troce of the Oristianites fuull,
derives w11 4tz suznly fron the salluviir; nes Cespecurply vell §76-107%
erd eld mursly well §/0-1000 ehtuin thalr oupply lergsly from ghe ciluvias

vut iz port froo the Ban Mateo formobian.
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he yiclds of rerer wells tapping only the alluvius range e
€00 to £00 gum with @rwedovns between 15 and 38 fect., The specifie
capeelty ruges feon 20 to kO poo por foob of drivdovn. The plelds of
wells topping both the slluviun and S:n Mites forrations range from
900 to 1,100 pon with dravdoens botweon 10 and 20 feet, The rpecific
capaelty ronges from 30 to 100 gpo per Poot of drawdovn., Irrigstion
well 9/6-1902 hus the high yield of 1,100 gon and the high epecific
eupicity of 100 gom per fool of droedown, which is mtteibutsble in part
to ite second develonment, folloving perdis) follure due to nding ard
cxving of the surrcanding forzation:l gapd and shsoqueamt rejuvenstion
by sond-pwrplng oxd installing OO toms of gruvel paehing cuteide the
eusing,

Wells 961903 and 9/7-1331 were érilled 4o 1952 for Camp cupply,
but hud yields of erdy 20 ond 800 gou vith dravdowns of 105 and 18D Pest
respectively. The reseon for these poar ylelds in an uren where good
wells have beon developed is not known, Yut 4t ray bive been due in
larpe part to foulty technisus in well construction.

The ralotively coarse-griined chorzoter of the elluvius is ecnducive
to foirly repid recharpe frew the ereeh, particularly upstresn from the
Cristisnites fault trase. Fovever, oving to the relatively rapid rate
¢of depletion by patcl Gradosry of peoun? soter Grmstrean, it is
not conclidered edvisoble to develop large mmprly srd ireimtion wells
upstrexsn fror the fmult. Corperupply welle 0/£21071 =pd ©/6.1T712 have
baen and wre on unreli tle smres of eurnly for ihic wesssn,  The wells
have mederite yiels in ye ro of lurge rechorge, but hove pocs ylolés
after o operied of eovercl connemlive &y wonrs afler tle doposits hove

L YU R . . = PN Y VN v 5 Ay e
been depleted by putur .l domstronr Erdnire oF pround wnder.



RAluviun 4o Los Floxes Cresk Velley

(recent)
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znd po Cirp-supsly o fxrigition vells ¢htain thelr sopply from Lhis
source. A1) these welles cbutain thelr supply from the underlying Dep Haled
forration. The mubmurfuace charecter snd extent of the sliuvies was
cubsired from v study of 1B logs of wells drilled throngh the wlluviue,
The selewic refrectlon and resistivity troverses mufe neross the valley
paliel to end north of U, 8. Highoy 101 418 not furnieh dnformation
on the position of the conta.ét botyeern the olluviug and the Son ateo
Porration., Tims, the buse of the clluviuz calld not be dstermived by
thess metheds.

Irtert, chirorcter, and thickress.e-The gengx:dl chapacter of the

slluviur £s shom graghiesdly in geclagic ssction L-L' (pl. €), and the
fetniled deseriptions of the materisle penctrated sye showm in the logs
of wells {appondix 2). Section L-L' shovs thet the alluvium rests with
rarked wmeonformity on the La Jolls formaticn, the Sn Opofre breeein,
exd the Sun Mdes formiticon. Do faults ere knovn do oub the olluviun,
Srooniingly, the bese of the depasit, dlthourh shom to be soxevhat
iypomiior, ot o £4rly vell-dnfingd profile. The everzge gradlont
wlong base botesen wmsed woll §/5-3305 and the const is sbout 50 fept
per pile ctepaed to the pradient on 1ts surface of shoud k1 feos per
rite, On seection I-L' the busz ef the clluviur in inbterpolated betweon
- Gagtroyed well 9/ £E-3303 sxd tent well 10/5.2800; eonpiward fron drrimtlon

well 10/5-2871 the buse Lo projecisd.



The lege chos thit in the upstrews purt of the villey the «lluvium
i ccxposed of bauldsrs, grovel, sand, sil%, aod clay. In moct instances,
the coerser elements are in o mutrix of silt and/or clny. In the main

Fmﬁ ei; tha Ayrwium 4z eormoned 1s
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clzyey s:rd with s fev lenses of poovly sorted grevel end sxnd. In teet
wvell 10/5-1801, frugments of wellepreszrved "seaveed 1Y were encountered
in @ bas:l gravel betwesn 90 and 100 feet, In tent well 10/6-2401, frug-
rerts of decomposed wood, rughes, and postibly seawesd ware encountered

in the slluviuz between 55 «nd 61 fert. The ocourrence of the "seivecd 7
suggests that » part of the adluvius is of murine origin, There appears
to be no serhlsnce of reccgnizable upper 2nd lowver upite in the cdluviux
of lag Flores Creek valley, Thus, the extent of the clluvium as o single
stratigraphic unit &5 defined by the suriece limits ¢hovm on the geolegic
z:p (pi. 1).

The thisknsss of the clluvium ranges from about €0 feet in velle
U/5=33705, to wbout 100 feet in test well 10/5-1801 urd in irripgation
well 10/5-182, to o postulited muximus of choud 120 fect poor the coast,
snd to sbaut 100 feet b the conct.

Anterebenring promertles, «oThs mlwtwnly lurge percectage of fine-

grafned muterinle in ¢he alluvium moke 14 o poor watersyleldivg éeposit.
Velle 6/3«33735 end 16/5.851, vhich tap only the «lluvise in Les Palgas
Creck, w2 reportsd 4o have hald very poor ylelde. Tae s:3e iz true for
the fes derestiec and gtock wells deriving wuter fron the clluviun in
Piledr: dc Larbre cnl Lag Tlores Creelg. SAcocordingly, the Los Tleres
Creck groundewnter baclin is limitel €0 that part of the v.lley vhere
the elluvius 4c underlazin Yy the f.n tatoo formitisn, which Ip the
prineird gource of puprply. Unotrvesm fron this booin woile giving

sdequzte yields for Caop supnly or irvigetion sppelrs very unliksly.



The gensrilly flreesridsed charictor of the alluwium proafbits repld
reabaros e Log Ilores Oscen pysiin even during perleds of large runoff
with the result that the baaltn is slov ba recharpe, HBowgver, the depesiis
as conbaln . relatively substuntial groundegater storags capssity. Storage
i gtep olovly deavinrd $o $he underlying Sun Meteo Pormabicn und th erety

sucmert the ground-wvater supoly.

Alluvivn In Allso Cresik Valloy

{Revsat)

e slluviwe In Aldso Creek wulley i3 of relatively minor extent
hlckness,  Its extent 1s shom on the geclegle wap (pl. 1), and its
tolelness Ls shova by the logs of supply well 10/5-2301 wrnd test well
10/3-72050 (apvexdix 2).  In vell 2511 the thicknecs 13 sbout 22 feet and
tow Loy dndlestes thad anly the loser 6 foet of gravel and smoll boaylders
. In test wall 10/5.31AL the thickress is abeut 54 fest
Siidoths log indiestes thet only tho lover 5 to 12 feob is wuter yielding;
Tonoeonrers alenents vbhove eovbin eonsider:dle 811t exnd cls el wadd

hurefars piodd little wvter $o wells. 74 is belloved that the Con Msteo
formntics, which umizrllos the 21luviun with mederste unecnforeity, yields
cer 1o the tve wells. The unnmaned deposit of Floistocena (7)

~
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tie elluviv excert laterally nlarz its sides,

6f wells which $o2 both the «dluviun crpd S n Miteo formation,

WG L3 e owity drowdeema ef 12 and 2% feet respectively.

Aaile ewmeitios w3 oand 0.5 resneetively, which are wueite lovw.

Tt fs Lelfoved tind properly escatructed wolly weudd ywld sufficiery

rrher to gty wn additden.) ol dnatillotion,



QAld Dune Sund

(Pleistocens

Festing urconformably upen the tarruce depcaits at altitudes of
100 to 300 feet above ser level are deposits of old dun2 sand or bewch
rideges ranging in thickness frea a feather edze %0 50 fest or pore
(pls. 1 ard 2). These descsits ure ccmposed of poorly consclidsted,
1ight yellow t0 brichered sond with o 2. to 3efoct bed cf ferrugincuc
tenonted g2nd ot tha basgs, They undarlie thres gemerally porallel ridges
trending serthecst betueen the S.n Luls Rey Iidver snd Cockleburr Canyen.
Fecouse the snd rests upcn the rmoders ely ¢1d terrace dencuita of
Flelstocene age and bec.uss of their relatively high topezraphic poziticn
with resnect to younge: sund depesits and alluviwe, the cld dune sad is
tenttively sesigned to the Plelstocera aga,

These deposits resenbles whit Ellis ard Lee (1519, pp. 39 and 63)
refer €0 a8 bauch ridges on the Linds Vista Mesa. L. G, Hertlein and
Ue & Crunt (1944, pp. 18-19) in discussing the bBaach ridses of the
~an Tiegs ores sh:to:

“These ridzes mey be dus to the scowrlatlicn of bexch reterdal
Just beyond tha reach of the waves during = terperary halt ¢? thae
regreacing se:, or sanz of then vy have been formed in the sune
mmrner ss offuhere burs."

They 183 wention the controlling erfoet the ridges have cn tho
driinage pattern and poizd to o resuliing trellis drudnigs of zoze
euryons Just exct of the fom of La Jolla., Thig contrelling efizet o
Lthe ridzes ea the dralnaze Eay acctunt Tor the trellis-tyre drainpe ¢f

Fewton Canyon, which drafna into the Sunty Faaarits River,



The old dure &.nd, slibourn for the moest part ultoc porous nd
eunable of tronmmitting witer, 18 far sbove the zanz of groundewater
gobwrntlon. lLogally, where ths a.nd rects on the terzuos depasits
which in turn rest on the Sin Cnolre brecsla, somg ground wale

from rain moy be condiined in the lover part. Hovever, the cld dune

a.nd 13 not eonsidered o be = seurce of groundewstesr EPly.

Terrnoe Depoglts

(“lesstocens)

Extent, choracter, apd thickness,--Taoe terrace deposits occur

priveipilly slong the ccast =nd the aidec of zrineipud stream vulleys.
Plate 1 shoss nn extenslya dencslt slong the coasd and higher isclated

rernants alongy the soverd flank of the Sn Orofre Hills, 2long the
north gides €f fan ¥Mateos nnd San Cnefre Creehs, and $n Chappo Iasin.
Treso denozits nre of Flelstecene oge =nd are largely of fluvisl
(strexs) but partly of morire originc. The parins terrace depoaits are
lirited prineirally to o Fer feel of vollercundzsd gravel and sand resiing
vneoniornably won the Sin Matso Tormaticn or upen the unnoned depesit
of Melstocere (7) age slong the cozsnt, and overlaln Wy, or lcecally

{nterbedlad with, thick sechlons of strgime-terrace deposits. Test well

- 2y al g i
Gf 128", on the torrace gouth of Own Gnefro Creek, penetrated b feet of

mowins terrace desonits contilning wellercundsd, uff to yellow ccbbles,
rrsgel, sonmd, and 14g%le clay, Along the ccami, thora roterl:ls are
crusgebatdad, white o ikt yelles, srd sve poosly eorgolidatad, Ilzee
where, the desssiis vest with conalder ble wremnforzity on <1l oldac

formations in tho rre:.



The gireus-lsid terruce doposits clong the eoust resch o maxicun
¥nown thickeess ot the mouth of Eorro Caryen. Fere test well 10/6.371
(zl. 3, section C-C') penetrated 120 feot of pourly sorted gravel snd
gard with » Loirly $ight clzy binder., To the scuth the derosits ore
thinner, corminin less gravel, and include scme cross-beddsd cunds. To
tha nortl the deposits ulso are thinver, and grade laterclly into morine
torrace Genposits,

The higher coast:l terrsce depcsits nre largely pommorine; {they exd
the higher giresm terrmoe depogits sre composed of mubraunded, poorly
sorteld, bulf to lisht brom gravel, sand, ond sone cley. They rapge e
thickness from 2 feather edge o 80 or 5C foet. A fes ¢f the lowver terraces

s the pouths of the princionl pitrewms contuin reur tmzz' bages welle
proserved fossll ghells, mestly pecteé.s apd gastrepods.

Cne gtrean terrace Qeponld s of significonce to the cccuwrrence of
groand woter. This 15 the go-colled LG-foob terrsce deposit 60 naed
besruse its surfsee ot the const is sbout kO fect ebove sea lowel, and
clor the sides o poverd prinsip:d strewms its surface is D ¢o 50 fest
ebove $he eurface of dhe clluviun, Frincipul arezs underlsis by the L0
foot terrace Geposit wre b the mouth ¢f San Onofre Cresk ard on the moartha
west edde of Chippo Tosin (pd. 1).

Tz tert wells wvere drilled to defernine the churseter end watere
besring properties of the hlefont terruce deposit. Test well 10/5-1301
wvin drllled dn the portdhwest port of Chappo Busic arnd penetrated T3 fet
of pasrly sorted sudroundsd bull coblblesn, pravel, sund, and scxe elsy., The
well bottmnd it 85 feet in the La Jolla formoticn. Test woll 9/ TS5 wis
&rillcd nea the moulb of Bun Oncfre Cregh sl penctrated 113 feet of poorly
vorted Yon o gruy grovel, enrnd, sild, and cloy. Jomt welilepreserved

Tragrente of refwocd and rushes were encountered in the bucal gravel.



(¥

ber-benvine nroverties.--lnst of the terrace deposits chovn on

Plate L erw shove the zone of pround-wnuder saturation and therefore do

not yleld water to woells. However, where resting on consclidated rocks,
they myy eontalo n:im;* exaarde of water neaxr thelr bases. The coasbal
torraces and in parl same of the stvezn tarreces adjscent to the eluviue
sre sulliciently pormecble to trunscit rafn dovmwurd to cramde-water bhodies
in the underlyling or adlecent unconsalidated furmmtions end deposits.

The sowsilled 40-foct terrace doposit containg ground water principally
in the rortireest part of Chuppo Buodn and near the mouth of San Onofre
Crech. Hinor wywonic of ground vater sre contuirxed in resmants adjecent
to the alluviun, but the cnmunt of water conteined is relotively nezligible,
Deposite along the north 2iGe of San Motas Creck shove the Sunctiom with
Cristiznites Crosk end in Ban Onofre Creck sre belleved to be quite thin
ord ti'mi.“am »RO4 contndn 1ittle prount wesler. In Chepoo Rusln, test
well 10/5-1301 4ups chout 20 feat of woter in the lower part of the LGe
foot terraze depocll; and on Geveloprent test by the air-lift method yielded
orly & fav pullens par rlvcte.  The lov yield 4o believed Gue in purt to
o dhlaness of s swturcted water-Laaring depozits, bub luovgely to the
In:bility to cloan eut the {rflling raud that had invuded the deposits,

At the poath of San Oocive Creel, test well 9/7-24I tups chbout &

Lert of wvuter in the kdefori terrmos deposit, and thout 37 fest of srfureted
fnn Bileon fommilan, ¥Woen dovelopel by the cir=lift methol ths well yleldsd
whowt £07 prem will on untnom deawdoen, Mt estimated by the driller to bo
Loteoen §7 and 30 fret.  Unuved well ‘,?/ T=235), formerly o pitlicemupply
wvill for dha Lun Gulfroe Cele, éorived its supply entirely froc the terrzce
Geragivs,  Nowever, no dischurge or Groedowm dota sre svailable for the

wolt, Yut the eerer revorted that 44 had o Vool yieldl.®



Tima, the yield of the ho-foot terrmes deposit locally iz prdbably
relstively hirh. However, in Coepo Busin the deposits sre too thin for
developmerdt, ond in Sun mofrs Creek valley the deposits are too close
to the ceemn 4o risk develomsert. Yeverthslese, the deposit in both valleys
eorbaing o modernte swount of ground weter in storage.

Unnared Deposit

(FPleintecene )

Ixtent and chirncter.--Overlying the £in Mateo farmetiom with miner

to moderate uz:’.::cmfomity and unlerlying the terrasce deposits with zinor
unconferoity is on umnared deposit presumed to be of Pleistocene age. Il
charcetar angd e:'ctez:t surrest that 1t muy be o terrsce deposit elther undere
lyirs or forring the base of the so-colled €0-foct terruce deposit. The
unnared deposit consists of unconsolidzted, interbedded, and crossebedded
bo:ﬂdﬁrs, gravel, sand, £11t, and ¢ley chiefly of muripe origin. IExposures
of toe depcsit zlong the beuch ¢liff vere traced froo the scutheast side

¢ fan Cnefrme Urell. viller to 'just souih of Coskleburr Conpom (3. 1),

Do imdand outerons wore fournd teteseen Sun Cmofre Conyen srd Lug Slores

Caryen, but rlong both sides of Lug Tleres and Aliso Cresk valleys and

ranizur of about 00 fest in Los Floves wnd Aliso Creek volleys, Along the
conss rorth ¢f Laz Tlores Craeak volley, the depesit thins rapifly to only
g Derr Pret.  Poonuts of ito thivness in tils reoch, it iz rot shoun on
the grolegic pop. Sipdlorly, the depeclit fhing rapidly south ef Cockleburr
Cumysen snd 2o rkeord slongs thi cifes of the Supts Margirita River willey

nesr the eo oh. onoe, 4t fo ghoon we plrohing out Just south of Cockleburr



Cinyon. In Lag flores srd Aliso Creel velleyr, the unnired Fleistocene (7)
deposit e tracesble inland for whout 1} riles where i’t Pinthes cut
between the San Mateo formation and the overlying terrace deposits.

Falts observed in exposures ulong the coast revesl of'faéta in the
older formations, but not in the unnired deposit. Except for o slight
zse;w:wd‘gup, there cypeirs to be essentinlly no deformition of the
dezmsii. Lovever, the buse ao exposed wlong the ecast dsecends frow a
helght of 30 to bO fest vhove sen level north of Les Flores Creex walley
te 10 to 15 fect shove ee: level st the ereek moath., flight downwarping
rxy have ceeurred in the central part of the coustal area uhgre the
thichest soction of the depssit is exposed.,

£5 16 inlieated by plute 1 the deposit wus 1uid dovn upon the varped
end ercded surface of the San Mateo formition. Betveen Ban Oncfre Canyen
snd Les Plores Canyon thére is an anguler unconfornity between the ’
Sun Muter formstion and the wmared depocit, |

Yater-beirins proporties.--Becuuse the wmnmed depopit of Flelstocens (1)

age is lurgoly above the zone of ground-vater saturation ard beecsuse no
noen welle derive witer from the dsposit s its wnter<bearing properties
are not kmown. In the cooptzd intervilley srea, the deposit i significant
in thit it i35 eapuble of tronsmitting redn t¢hst inftrates through the
ocveriying terrace depozite dowmamrd to ground water in the underlying

tan Foteo formitiom.,



fan Kateo Formation

(Fliccens)

Extent and character.-«The lorgest exposed wrea of the Sen Mateo

forration is between Bun (mofre Creck amd San Kateo Creek on the west
cide of the Cristisniton fnult., Here it underlies the low hills betvesn
the tvo creels end extends inland fram the ocezn abegt 2 miles (pl. 1).
A small exposure wis obgerved Must south of San Onofre Creck near the
base of the Eon Onofre Hills, «lsc on tha ‘ﬁg of the fauait. The beuch
cliff reveuls very good exposures extending, with minor interruptions,
from Can Mateo Creck to the Sumbs Murgerits Piver., The formation underlies
& laxrge part of the coastul terruce, snd in the vicinity of Las Fulgss
Canyon, cuterops were found o little over 2 riles frlend from the eoust.
In the lagoom cres of the Santu Margarita River valley both sides revecl
exporures of probeble San Miteo formutics underlying the cozstsl terrzee.
Tee formation was nawed by Woodfard (1925) from its devclopment in
the vicinity of Son Mateo Cresk end wus eonsidersd s.- dudbitful correlative
of the S Dleco Iliccenc. Tis end Lee (1919, pp.59-00) erxtendsd the
San Dilegs formalien os for porth ss the sre: considered in this report,
bus Eormz (1928, p. 217) h:s demcmstrated thait in the sres south of the
Cuxp some ¢f the raterizl conzidered t0 be Pliccerns bty Fllis and Lee wag

of Focene aga. Hertlein wnd Grant (19%k, p. G3) coeign s tentziive wes

&

of mifddle Fliccene to the fon Diego formiticn. s Dn Foteo formation
is correletive with the fon Dlesn forpation ther dis are ©f geurse would
also be nlddle ¥liccera,

]
.

Thickness, -« pvessured section of the Son lutes Pormtics pads i

+

A

the arcs betueen fon uefre and fen Mteo Ored’o foosel €hoi 11 concioic
ol cowrse, poorly eorted yoellos-brownm pebily £.nd thet fs ecmesh 4 erosse

bedded near the const. To the exst =nd hiphor irn the sectlon the sand
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i3 very poasive fulrly soft Cowrse-mralined, und his & very dietinctive
orngesLufl color.  CGravel beds are cozposed of poorly sorted very welle
rounded ignecus peubles, cobbles, upd bouldere in gray-brown eonrse
sundy patrix.

Hrasured pection of ubout the upser tvoethirds (?7) of the

Lan Molen forratiosn, exposen alenn the norih eide oF

£.n Unofre Creek in the i gis gee, 16, T, O K,, A, 6 W,

{Mesemured frew too to botton of exposura )

. Thickness
Materinl (feet l

End, coaree, some Pine; gravel, 30 t0 100 ma, well~raméed;

srd e intorgtitiol fire sand npd s8i1t; muscive, poorly

sorted, loosely eomsolidated, parcus, arkesic, light yellow-

vrom. (Ircsion hus removed upper part of forpaticn, ) eewsesccs 310+
“Gand, ccarse, some fine; gravel (potbles), very coarse, fever

thin i top wnid; end o wery white fine Bzndy to sllty mutrix;

thin fermuzinousesiained zones eorzeon newr top; maszive,

yoorly sorted, loesoly consolidsted, poraus, srkosic, light

Yellovezr:y t2 neurly while emememcccocimicei e e e ———— 290
Cand, very ewuree, sore fine; grovel (pebbles), 30 to kO mm

foroing sbout 25 percepnt of deposit; axd silty to Pive sandy

ratring poorly soried, leosoly conzalidoted, perous, arkosie,

PRintinadly of Dincegesined lirnt Vrovnegrey 25lty &l
(Baee dmweied beventh elluvd L B NSRS, | 11 7Y

‘TC}’t:Ll»“--—- - o %0’}

1/ fnosfliltlen 3 4niekners of theut 350 feet s muzpested by the
©i € drrigiilon well §/8-1500, which tups o port of the E.n Moteo

ferzuticn conecenled beuzexth the alluviuvn in Swm Onofre Creek valley
and enters the underlying fan Cmeofre breccis (tuble 24).




Geclegle sectiong A-A' and D-B' sugrest thrxf the thickness of Gun
Vateo formition meoay the Saxta Irh}e;trit:z River valley my be on the
order of 1,000 feet (pl. 2). Eowover, the basal contset s shown is
inferred and 15 based on the asmumption that the baze iz purnllel to
the Qips expoced asbove ut 1and surface.

fouth of fan (nofre Creek sleng the beach the expomires of the San
Miteo formition consiet of gray and orange Ling-grulred bedded sundetone
cnd il with osoee gray midstome irterbedded, Thic gredes laterally drto
a mussive relitively loose poorly sorted pond with o pz‘m orange
color. Exposmures in the vieinity of leston O anyon revesl the upper part
of the formation €5 be fine-grained. The moterizl is cozpoaed of relatively
6CI% proy to buf? ricaceous sand end sorn Petlly ssnd ecutalining edundant
velidets of gypow.,

Pizte 1 chows thot the San kates formetion has been orly slightly
ceformed. Incerd mear faults, the &ips range froo 3 to T demrees., Lear
foults the dipc are oo much os 15 to 25 degrecs.,

The legs of welle gher thad the Son Moteo formation 4s net evaryasre
lorgely oopmsoive sand deponit (table 24). Sumply wells 10/5-18:%, in
as Fieres Creel busing $/6-19D3 (abundened), 9/6-10%, and 5/ T-1311

td

(abndemed) in Sin Onolre Creck boein; end o/ 7111 (wbandoned ), 9/7.31H2,

o

rd §/7-2110 &n i Moten Creek bacin £33 encountered substartinl pedticun
of fimg-gruined patoricle, These materisls vere largely sand und cl..;;’,
but eone ehds belt were wleo entzuntered.  Coviously, the existince cf\‘-‘
Fivgepriined deposits 4n the Lun Miteo fometion 1s eritiesl wvith z*;-z;,mc?:

to the yields ¢ wells ord 4o the etorans eupacity of the deposit,

(’)

i Piteo formtion overlics uneont am,b«m,y th&
Coplotrans formlion ond L4 Lon (uofee recsin,  In seversd 311%?;"‘»50 t,.z
forminticn cithur in expozel or inferred folt comtect with nld.a; msi’cs.

i

v
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In the cres fust scutheunt of the Crletiznitos Creel and San Moteo Creek
Junction the San Mateo Formatien appesrs 0 be in part in dspositiond
contaet with the underlylng Copistrane formation, This sles sppears to
be true on the northrest gide of Crictisnitos Creek. The contact frowm
Just ecuth of the hille sepurcting Sin Mateo Creek and Sin Onofre Creek
te Daollone Road 46 in fault comtuct in pirt againet Ban Onofre breccie
end Tezblor (7) form:tion epd in port with the © ristrapo formtion.
This fault combact exterds scuthesstsard scrogs the buse of the San Onolre
Eills to tha sen cliff ot the beseh. The sea=ClifY exposure of the fault
thoue the Gon Miteo sands in norpd Txult contzet with thin-bedded s2rdy
to 211ty shiles apperently of the Capistrone formstion. From this foult
contect for a distaree of sbaut 3 riles to the pouthexst the sea cliff
hig undergone extenzive pluzmping and landeliding as o result of wave sction
underrining the sex el42f (pl, 1), The =rez i covered with « hesvy grovth
ef veget<ticn ard the relationsitp of the Cepietrine to the fan Mateo
Tormiticn 15 indetermimble. Similavly, in the vicirity of Forno Canyan
the ¢3if? ks underpone rinor slurning thet hag masked the relstionghisn,
The inlrnzd side of the segment of Sian Mateo formition underlying the
conntrl terruce st the fook of the S Cnofre Ellle is very possibly in
Pault eontuel with the fon (mofre breceis. Teet well 10/6-3P1 wee @rilled
ir the viclnily ¢ Uarno Canyon nomth of U, £, Fighwoy 101 to a depth of
170 feot,  The vell penetrated 120 fest of terroce deposits nnd entered
the Uon Gnolfre breesi: for o distince of 50 feet without pascing thraugh
sy el the oo Modeo form.tion yhich 4g exposed In the se: cliff enly
1,500 feect vu.y., In the vielnlty of Laun Pulges Car.;«rm\ pexy {he base of

the Cn Cuofre Bille, the O Motes formition is foulted ag-inst the



Hstersbearing proverties,-«The Sa loteo formetion yields witer ot

relativaly hiph rates exd of mti&fmtmy Quulity in the lower reschoes
¢ Sun Madeo Creek, Sen Goofre Creck, ond Los Pulgss Canmyon (tubles 14
epd nppenadix L), The finer phuses of the formticn are poorly witer
bauring, but the coarser sonds and gravels sre very productive. Test
vells drilled in Son Onofre Creek valley szhow thit the formition yields
concidershle quantities of ground vater. Test well 0/7-13P1, which teps
the alluviue and tlwe San Miteo formation, when developed by afr 1ift
profuced sbout 100 gom with n dravdovn of only chout 13 feet; nnd temt
well 9/7-14R3, which slso taps both deposits, yielded cbout 150 gom with
& Grawdowm of shout € feet., Beth of these vells penctroted comsiderable
thicknesses of the corrse ssnd in the S Mutseo formution. A4 suTDly
well 9/7-24A1 derives 1ts vater entirely froo the fan Mstes formtion
wnd yields sbout 300 oo |

In Les Pulgas Creck test well 10/S-183, which tzps wzter enly in
the Sin Moteo formaticn, profuced sbout 100 gom with & very elight drsw-
gnm. Thle well was @rilled to a depth of 350 fectk. Cumeaiply well
10/5-183 wus @rille2 cbout 15 foet aszy from thie well to & depth of
202 feet. IDuring the MO-hour development test, the well yroduced 1,600
gz with o drowdovn of 21 fect. On the othor hond, susply well 10/5-182,
¥hick fopped o smbet-otisd esction ¢f finc-grained beds in the Sun Mie
forzzntion, ylclded sbout £00 gm with & drovdovn of 118 feet {2:3le 1AM

In Ban Mekeo Crech, surply wells §/7-11E2 sed ©/7-1110, érilicd
through 100 to 120 feot of :lluvive and into the San Mates forsatiosn fow
sbout 100 fest, ensocuntered relztively poor weter-yicléinge deposite in
the Pan MHideo formaticn. Moot of the wnter yiclded o the valls & fwon

the Ldluvium, AMocordingly, the yislds of theso welln, whleh vers tested



et 1,600 823 1,570 gom with drwidowms of 75 ard k8 fest respectively, eun
be expected to docrease a6 the water levels in the alluviux decline during
gry reriods wnd increase &ag‘am. thﬁ*ing weld pericds.

hear vhe mowih of the Ssnba Mergarits FRiver wvulley, the yields of test
wells 11/5-110 and 11/5.671 were ralatively low, Hers the Gwn Miteo
fermation ie corposed of light gray finsegruingd "renning” sond, and the
uality 15 extrermly poor.

The datz eollested during the consbrucstion of the sev Cup.sueply wells
in 1952 and 1953 show thut ths specific capacity of it weslis grilled in
the fan Hiteo formatlion yonges from T gom per foot of Arawdom in well
10/5-18% to 75 in well 10/5-20:3, vhich is only 1,000 feet oway. For the
irrig:tion ard supply wells Qeriving the Bulk of thelr spnly frow the
Bun Mxted formadion, the sverage specific cupacity is on the order of 27 gox
per foot of druvdnam.

In Eon dotes Creel valley, onz briel aguifer-raoting test was run on

irrigeiion vell ©/7-1171 to determing the coefficiente of tranemissibility

wnd permeatility of the San iadeo formoblion at thot rluce, The d=ts obtaired

Irce the teet indleate that the trmsmlecibility ie asbout 25,000 gollione
& doy per Toot cnll thot dhe permecbility is sbhout 200 gellons o day per
exunre Lol

Corngalidted Fooks

The eomullid ded rocls coneist of the rock types thst sre comented,
£azh as sondetone; Tive grolned and corpacted, such o shole; wmebsyerphoscd
o bnled, mush oo clude end Qurdzite; and orysialline sust ne granite,
tanslite, srd pdire.  Oring $9 the extroemsly firseproined chorzcter, or
zhosree oF Intoretiiizl velds 4o theze rook types, essontindly no water can
Lo withderan: fron i, Bosover, where they hove besors fructured by
dofarreticn o foitine or decorpoced throaugh lony exposure to the clementc,

Idmitel or nivee unirtitics of viter oxr be withdrnen from them.



“he consoliduted rocks, from youngest to cldest, carprise the
folloving: The Coplstrann forms d:icn ef wroer Kiccens t0 lover Pliocens
sge, the Sun (nelfre breceia znd Terblor (1) forzztion of niddle Miocene
sge, the Lo Jalls formpdion of Eocene oge, on unoaned consiomarate and
the Chico formtion of Cretaccous npe, surd the baserent cooplex of Trisssic
to Cretaceous (7) sge. Theze formedions sre shown oo plste 1 mnd are
discuszed in descending oxder or froam youngest to cldest on the following

STEE
PoLEh.

Copletrann Form:tion

(Fliocene to Miccane)

Tbe Caplstriro Tormation is erposed ir the extrems northvestern purd

L the Coxp on the vestern sids of Cristianites Caryon sod in fon Mites
Cemyon {pl. 1). It is ndpo dowbifully expozed rlong the ccast in & few
slurped snd duseured myess.  Wosdfomd (1925, p. 21G) describes the conpoe
siticn of the formatinn as thinebedded dark gray rmleucecus shile with
forrminifera end ethor fozcil orpanisrs. There sre sleo oftasionsl limse
gtone noldules nnd fine endstone bods. Need (1933, p. 238) reports the
forrotion e duwing o tolal thickness ¢f sbout 1,200 feet. white (1952)
bz deseribed the strolipronhy of the formaition botwesn Dans Polnt snd
fon Qemordie. £ coneludes tht thore nre $wo litholozic unitz. The
urper one is o ;;'ﬁ:*.lc%é-‘-bm ciitrtone separated by e disconformity from

the Jorer one, which o u €k hrown eindotons with lizesione beds nnd

¢r7~=,1 e g
ATV A TG

Do pwlerlll exouoeld i the DGO clons 4 west Bide oF Bon Mateo
Crogl 2o thinly laplonded siltstons ondl thin bofle of finc to rediune
gredncl pamlouans with uwn oo slnnd O« t0 Gefneh boed of esis roous ghale.

Somp ool the slltctone io black ond ormnic. Ieds of gypous v 40 %-.inch
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thick ars exmin nnd o yellow pordery sulphmr (7) riversl (Jarosite ?)
16 dowully wbundont. f%he thickness of the forstion was nob reamred,
but oo the Carp 1s probotly no move than 1,000 feot.

On the west zide of Crictisnites Cinyon the Capliotrzno form:tlon
appeors o be dn foult eonbuet with £he Ls Jollr fPormition. Woodford
(1925, p. &C) states thet 1t is nesrly or quite conformodle with the
underlying Muoterey gholes and thet it muy properly beleons to the
lamterey formatlan, Lec:lly, however, it is overlaln unconfarmbly by
the Sun Mates formatlion end 1s bolieved o rest uncanform:bly upon the
E:n Onolre breceis,

The uge of the formction bus been in doubi. White {1652) states
that the upnar unit has o "faune of upper-lover Fliccere uge eorrelstive
with upper Repetio bels," ard that the lower unit hes wpper Miocene founa
ef Delmotinn sgo.  He slgo \balimsz the lower unit resexdles the Malagn
rulstones of the Palos Verdes Eills, '

Bzezuse no informaiior s aveilshble from well ioge, the wuterdearing
epmraeiirictios are not kncen.  The cpparerst abundanee of ch:lo erd silte

ciome wld dnddeste that it is essentislly non-wsier-beuring.

Cn mofre Proceds and Terbleor (§) Fermstion

(¥160e Miocens )

Gie Do Conlre breccin wis dewerfbed In consiSoroble dotofl by
30 whkh has Qeseribed 1t as o Locles of the Tedlor foramtion,

b e RPN
Uondiord {36
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poe It s bolioved thot the Terdlor fermetiom
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whieh 1o nidlle Hiocoone
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The fan Coofre breccla wsderlies the greater pard of of the San Oncofve

TAds ond is meppoble froo the Sen Luls ey Biver necyly to San Mateo

reck, = distance of sbout 17 ziles {31, 1). The manirun wids th of expotwre
is about 2 rlles just northsest of fun Coofre Mowstein, To the geutheast,
in the vicinity of 8:n luls Fey River, the exposed widih diminishes to
shout u mile,

voodford (1925, p. 182) states that the breccis ray extend from fon
Fedso to Lo Coromados Islands near Sun Tiege. On the broie of lithaloery,
aresl contimilty, end sbrutigraphic pocition, Woodford considersz the malr
srex betveen Iewport Buy =nd Oceanside to be approsinately contexporanecus.
The largest eingle expomed portion of the facies is th:t part underlying
Carp Ferdleton,

The 8 Onofre breccis, as the nome irplien, ig coeposed essenticlly
of mppaidur rock frogants or blocks contiined in n Bard matriv. It 4s
ivterbedded vith thin beds of gray, groyes » and brown sundstons, gris,
slltsiins, wul some pehble and cobble canglamerates, The Eost noticesble
constituont of the brecciz 4s « biue or green arphibade schigt, Nunercus
othor prtaamrsile roel typos, such wo gusrtz-sspnibole schict, «nd ssussurite
&abbro ere alese ingiuded. The rock frogrente vary in size fron amdl pebbles
tt;w:'y lorge boulders. A little over o mile porthwest of & wrepe Cinyen,
Just north of the «ld highvry, @ very lerge boulder wog found thit meocured
15 ¥ 20 vy 35 feel and probbly weighs over 507 tanz, There is & poncity
of boulders this eize, but ones rearmur s S fect on o side ore ysther common
in the Sep Onofre Kourtoin regicon bul ocour with diz minishing Ireguaney ¢
the southeast.,

The dreecls has tvo types of metyices: Eaxthy znl sandr.  Wooldford
(¢35, 1o, 825, 235) etates it the twe comre Sing rdrices drnlies
camiraaling conditions of dopoazition; the ewrtlky type 1o poglly comtinentsy
ard is prebadly o fapmlomerate in vhish no Poscile were found. The bulk



of the breccis mitrix corposing Sun Onofre Mawntzin iz of this type.
The oindy type 1s of paring origin snd wip found enly in the centrnl
miss ol breceizn overlying the exrthy type in the Sin Qnofre H{lle; 4t is
poedht more oovmon 40 the %’&t’z&a’: Forall oyster fragminte vere noted
=t one loeulity along the old highesy spproximately 2 niles northeest }at
Herno Caryon, Some foscil nolde were famd 1n the gonds and vere inter-
preted ws being wolrus tusk molds, |

Strotigraphic:lly, the 8:in Cnofre breceln overlies uneorformlily the
la Jalla Sorpmation. Tesr the Sund. Mog:rite River the dazree of uncone
formity io elight, wnd in gener.l the degrec of unconforwity becomes
pore anjular o the northsect. In sever:l sreas, priceip=lly wesr Ban
Cnofre Creck, the brecein is in foult comtact with the Capletrano and
San Mutes formitione. .

The thicimess of the Sin Onolre breccin wes determined indirectly
by plotting cirefully reesured strikes ond dips slong four lines of section.
Theee date hove beer used in purt to conplle peslogic sections A-A* through
D-D* (ple. & an? 3). Vo seuth to morth the thickpess in general incresses
a8 followa:  YTeor tho Ot Fargarite River, obout 1,500 fest; & half efle
sth € Alize Creek, xboub £,300 fect: in Rormo Cunyon over 3,000 feel;

ol

and in Can Oaolve Crecd, clowt 2,500 feet.
In genord, ke sirike of the breceia chongon from shout Y. 35° 4.
seur the Lot borgorit. Biver o Tl k5% W, noor Son Onafre Mourduin,

5 o & ae b A - s pare, " - 4 4 N . ‘e 7. o -
The &lp Lmerveasss fron wn sverage of whiet 150 £, near the Sonts Fargarits

T omour Dov (oolre Mouastodn.  Posever, &3 it shom on plote 1,

tes
*
p
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g
ﬁ
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both tho abrike onl din viry lecdddy orins to minor fisures ond Tanlts.
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“wo test wells were drilled irto the breceia. One of these, test
well 11/5-871, wao @rilled %o o depih of 300 feet entirely in the Bin
Canfre brecein 0 test the weter-be:ring properties and the quality of
water, Becuuse the beds popetrated by this well, woughly the lover caee~
quorter of the formition, Qip sbaut 11° to the southwest, the actusl
thiclkoeze of the breceis penetroted 1 rhout 990 fest. OF this sbout
0 percent wag logred me cluy and geovel, 7 percent ss sand sod gravel,
o 57 pereent ue clsy, sand, end grovel. The particles of gravel and
sand size are eocposed lurgely of schist frogments. (See toble 2A.)
shen develeoped by eir 1186 the well produced e very zmall Gischarge, less
thie § o with o &ravdown ¢f ot Yeast 200 feet.

The other test well, 10/6-3?1\, wzs -illed to & depth of 170 feet,
the botton 50 feel of which was in Breccis, An spprocginate pareentzge
carpanision of the breccls oo logged in this well is clay =nd gravel, 10;
sind and grovel, 295 sud ¢lay, Band, wnd gravel, 62, (See toble 24.) The
witer level in the woll ic wbaut 120 feet below land surfuce or sbout =t
the cantuet Letwesn the brescic end the overlying terrace deposits. The
well ylelded no wotsr when developed ond purgped by the air-lift method,

nogtmaral, the woter-ylelding propertics of the San Onolre breccis
wre very panr.  The culelite cement snd foterstitisl clsy remder it too

rrnclicakad o yicld witer to wells. The earthy varlety lseling cemeet
dooro poorly sorded thit $he porosity =nd permecbility sre very lov. It
iz contluded diot the San Cnolre breccis is ensentiiclly romewater besring.

Petrepn Son Opofre arl .z tates Cresks, passive beds of finsegmraived,
30 paot eddfuremes, ey bicbite pundstone wnd banded siltetone of mevine
eriphn dnborfingar witlh e beds of breceis ou the exst gide o the
Crictfonfeos Pt (32, 1), The relotionship between tie teo unitc waut

woraed out in gome detall, o 4t vor found thnt ¢ very ropid facics change



€3
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occurs, In o dietance of several hundred feet, the Eon (nofre brecclsa
chanzes froc its typicad chamcte& to the mrasive gray sandstone end
clltstone beds, Isolsted beds of breccla vere found at seversl horizons
interbeddnd with the sxndstone and percicted for distances of from 300 to
’&bcmt 3,000 feei,

Becauge there 1111 remadns 2 guestion ae to the geclogic nare
to nesign to this formstion that fo interbedded with the breccis and
becuuse the unit 45 of no consejusnue to the ground-wster b;sr&rology, for
the purposes of this report the unit has been tentutively assigned to the
Terbler (7) fermation, which Veodford (1625) hes inficnted is equivalemt
in stratipgraphic position to the Sen Onofre brecels.

ia Jolla Formstion

(Eocene)

Extent ard choracter.--The ures betueen the San Cmofre E{lls end
the Eants Margerits Mountsins, consisting rosily of & rallingehill type
ef topogxaphy, 4s underlsin by rocke of Decene sga.  wooldford (1625, p. 177)
spolgned these rocks to the Telon form:tion, elthoush he stotes thit the
evidepce was inconclusive ss to vhether they should be seaigned to¢ the
Tejon or the Veminos formitions, but surreeteld the former. Wilmarth

1538, p. 2,124) uzes the restricted defiviticn of the Teton formation

-,

Y

whieh gives it en uprer Lovere spz. Faans (1825, pp. 807-213), while
papping the geddony of the Lo Jolle quudrangle, San Diege Ciundy, osoigned
the nare La Jollo fermation to the lower throe marbers of the Dogens in

thzt ares. Siritirrarhleslly, from cldest to younpesh, the meobers aret

W

.

The Delror eand, the Torrey sond, ond the Dose Camyon shole.  The Deloar
gand 15 coopozel ¢f coursv-grained 40 finsarroined pundstcone thed prodes

imto brom ani green urenccecus ghsles. The Torroy &sind is coarpe porous



unecneelidated white to light-browm, usu.lly crosg.-beddsd, sand, The Rose
Canyon slale ip corpesed of rudstone » thale, fine sung, conglomerate, und
riner beds of lizcstone.

Froma etntes that the La Jolle Poremtion is overledn by the Powuy
corglozmernte vhich is constdered to be of Tejor apge. Yossil evidence
frem the Powcy ccoglomerute correlates vith the type Telon, tut the frunms
of the La Jalla forzmtion does not geperally oscur in either the Tejon

* Heganos.,  Hanns (1929, p. 235) ecnsludes:

¥The L» Jolls formationm e considered, therefore, as ctraticraphically
between the Fagonos and Tejon forr-tions or sprroximitely equivalent to :
the Dopengine,”

flthough the three perbers of the La Jollu forprtion were not traced
into the ure: covered Lty this report, curscry fleld exspination of both
sTeck Bugpests « probable sinilar sequence and correlation, Furtherrore,
beciuce the Tejon 1t restricted to the upper Escene, 1% wis decided to
assign the Eocene sedirents of the reserviiion ¢o the Ls Jolla formation
ruather then te the Yejon. Accordingly, the Iocene rocks on the reservation
huve been desimnted the Lo Jolla fornaticn,

Tlite 1 ghovz tht the La Joll: formitics exverds in & band from the
couthe ot end of the reservation to the nortlueet end=ez dictance of 20
riles. Ite grectest width, chout b olles, is soutbesct of the Panta
Forgarids River. Yo the rorthvest betoeen FPledr: ée Lunbre Curyon mnd
Ean Onelre Crech: $he width nuaTows to srprontmtely 1} miles, cnd morth
werrrd Lot boundiry dto width dzeressor to chout 3 miles.

I the southoasiern pard of tho Cazp the La Jolla formation rests
uptenlornolly on the wansrel consloserste ¢f Cretaceous (%) =ga, the Chico
fermaticn, anld the Vasomort carnlex.  In the ares couthsnct of Las Pulges
Creel #U resis 1igoly on the baserent corpdex but locally on the unnamed
conglonercte, Uorbhrsct of Loo Pulgis Creek 1t overliec the Chies

< -

foransien (z2, 2),



The boned mart of the ferosiian ig oldwoct everywhere reprepoected
by 4 serles of luteritic cluys snd sandatenes, variegited in color (red
to yellosish-luvender), vhich Swith and Morse (1930) refer to as the
"Tierru Coloruda.® Zbove this bas:) unit the formtion consirstes of poorly
scried crossebedded lipht-gray sedinmerts mnging frox fire sandztone to
pebble conglomerste, passive soft £rey to oecasionally fermgincisestiined
corrpe-gradned sandstone, snd pome greenishegray sandy shale,

fear the ridfle the formtion is charxetarized by soft to exderately
hard vell-bedded green 4o brovn ¢ardstone beda, The grean beds are uewdly
thick end course-grained snd wre eeparnted by the latinsted, thin fire~
grained browm ewndstone bede. Also included mre o fer pocrly sorted wnd
poorly consclidated light-grey to brom eiltstone and siltstone eantaining
sore gremies; and oled & fos crossebedded conglocerstic M;ﬁfgw
the top.

The upper part of the form.ticn 4s composed of fine to coarse, ersy
and oore broewn, soft to eoderately bard, loczlly crose-bedded sandstane
cantuining zones of medivcegrained sandstone alternating with lzyers of
wore finely lordnited fine sandstone snd slltstons,

The prineipsl rirerals cazprising the sundstone beds are quards,
Teldomrs, »rd eooe pafice, In gererzl the feldspar content 4 high, in
Floces as puch ~z S0 percent of the totul minercls present. Tims, the
sandsiones can te elzscified ms arkosic, and were probably derived frow
the granitic pogses t0 the east,

The thickness of the La Jolle formmtion wae cerefully deterrined
indirecily aloeng thres sections on the reservation by obiaining mmerons
eirikes ard dips for contral. Taese dits were ured for the preparation
in port of geclegic eecticns 44" throuph D.DY {rie. 2 2nd 3). Feir the
Eante Murgzarite River, section Bep! sugmests thit the thicknasr of the
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Le Jolls formation 15 en the order of 5,200 feet, le.r Horns Creck
section C-C' zugzests thit thae thickness e mesxly 4,000 fest, und
section D-D' sugrestes that the thickress is in excens of 2,500 feet,
Minor faulting ond loval warplng eay cescunt for a psrt of the indiested
thickness at the south end and for the epnurent thinning to the northeest,
but it is believed that the thicikwess ot the north end of the rescrvation
is scmedhit less thun ot the eeuth end.

The dip of the beds iz gexer:z1ly to the southwest, ronging from 8°
to 249 MHowever, the strite chinges progressively fram an aversge of
Y. 307 W. ot the swth end of the Camp to &, k5% ¥, =t the morth (pl, 2).

VW ter-baring properties.--Field exz=min.tion of the La Jolla Pormation

inldicated thit & fev of the sandstone beds vere poorly or loosely cemerted;
aceordingly, where maturcted, those beds might yield water to vells., In
cddition, it was kmown that mupply well 10/5-1471, whlch wos &rilled in
Chippe Busin to o depth of 320 fect, entered the Le Jclle formation =t s
depth of 122 feot and, based on the woter quility, derives scue of its
suprly from thls formution. Eovever, this well prob:bly derives post of
its woter from the overlying ~lluviun.

in erder to detewmine the woter-bearing rroperties ond the quality
of water in the La Jolls formaticon, tect welle 10/5-8301 wnd 11/5-2%2 were

*

and 300 feeb recpectively entirely in the formaticn.

(&

&rillel to depihs of 2%
The meteriile penelrated were viricclored shales with interbedded zanly
grd efity shiles; fine~ to mediun-zrained zondzstonss of vurying degress
e hardreos, epd some light-colored Litey ownistone bade., To test vells
£330 axd 212 there were oy shout 01 onl 17 fect remsostively of soft

mundstone (table 25). This Bugresss thet only sbout 6 percert of the

forpation would yleld witer,
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These two test wells, when irst develcped by air 118, had discharges
of sbout 60 grm with drevdoms of crudely 150 fect. adsequently, when
the vells were tested with o portable pump, the yields vere less than
2 gra vith dravdoms of 20 to 25 feet. The large diserepancy in yields
1o probadly due to the "wash® water {ntroduced into the wells during
their development, The tests with the parteble memp indicate that the
La Jolls beds pencirsted by these wells are essentislly nonewater bearing.
Ac is indlecated in the eection on quality of water in the Ls Jolls
formtion, 1t 45 possible thit ground water is euprliicd through jointe and
fractures rother thun throush the fer daubtfully permrestle soft sandstone
beds, Even the fer soft sundotone beds erccuntered in the test-vell &rilling
contained fer voids between the surd grains. The decarposition profucts
of the feldspurs lurgely £illed the irterstitial pores. Timis, the Le Jalla
formatlon, where s:turnted, yields only very ninor quartities of waoter to
vells but under o favorcble hydraulle gradient, 45 ezpable of tronsmitting

ecre waiter €0 the clluvium over = long period of time,

Unnred Conplomerate
(Creteceous 7)

Three rino cress of ccn@cmimte were found on the rescrvaticn, the
rost exbenzlve of vhich is neir the hesdvters of Filgrie Creck (pl. 1).
The o0 other leclitles occur (1) Just exct of Pacilooe Nond eboud 1
rlles porth-northaect of the St Margirits River, in gecs. 1 wnd 6,
T. 10 S,, . 5 ¥W.; and (2) sbaut & e scutlacat of Horno Swodt in seeo.
@5 end 30, T, 9 &,, R & ¥W. The conglomerate is eorpossd of motazorphic
rocks end granodicorite baulders in o comrse to very coarse ronitic eand
matris; this dotrit il cosollape is suprevtive of o e.storn suroe nres

for the corjlomerite. Ite moximgn cbserved thickness is wbout 200 feet,

snd 4ts5 inferred thickness =z shown on geclogle sectiom I-T* {7, O
_on the order of 500 feet.
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The expozure ne.r the hesderfors o? Pilerin Creock 48 about a squwm
nile In wresd extent ord rests up® the bapemort rocls; that north of
the Suntn Mirgirit: Biver ig about half s large end aleo rests upon
the basement roeks; end the expomure southrest of Hornoe Surzit rests
with clisht wanlormity upen the Chico Pormtion snd is overlafin with
congiderable wnconformity Ly the La Jolls form:tion of Decene ege. The
relstionship at this letter loc:lity yresents the key to its Probable age,
The strotiseiphic position suggeste thut this conglomerate 18 an srclent
stresrmchinnel depcalt developed vpon the poct-Chico erosion mufece. In
tarn, it has been largely reroved by ercsion pricr to the deposition of
the Lo Jalia farmaticn. The, the conplonorate s ;awbabiy af late
Creticemus or Puleocens ngc. Tor the purposes of this report it is
tentstively aasigred o Cretscecus (1) spe.

Becxure the eonglomerzte 35 beszs exponsd in Pllgriu Creek, 4he noye
YPilgrin Creel® congluneraie is sugsested. However, for the purposes of
this report, further consideraticn of this mppatle unit e8 « rev formstion
is not unfovioken, fwrtharmere, owins to 1to lirites externt ond substanti-l
cextniotion, the conglomercie fn econpidered o be esgsenti-dly nonewnter

Tenrin-.,

Chizo Tormtion

{Crevacenus

The Chieco formsition, which s of lote Cretacecus pge, ie exposed 4r o

2 the weslorn flank of the Sants Yargarlts Fountains
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Letweon the heaxdriters of Pledr. de Tarbre Creek end the northeest boundary
of ihe recervidion.  (fac 2l 1 und soctiens CaC* and D-D', pl. %) The
poullhe iors extrenisy iz in faxlt contnet with the Toeere., Ileevhore it

recte with @ major uncenformity upon the baserent rocks.



vosarord (1525, p. 175) pessured o section northeast of £.n Juwmn
Gepiotrano ard found the Chico to have o thickuess of wbaut 3,200 feet,
of which tuc lower two-thirds was slmost entirely conglomerute und breceia
with & lithalegy zomevhot comparctle to the Trubuco formation. Xexth of
this orex on the scuthvest side of the Senbn Ana Mountainms, Eckis (193,
pe 42) found o mussive red conglomsrete naped the Trobueo formotion
wnconforrebly overlying the basement complex end in turn overlaln conformbly
by » cection of conlomercte, sundstone spd shile containing Chico fossils.
He concludes $hat, orlpg to the spporent luck of an erosicn pericd betueen
the tue, the Trobuss ig poxt of the Chico formation, Therefore, it is
poscible tint the 3,200«foot section morthesst of San Jusn Capletruno
ircludes the Tresbuce formtion and f8 of Chico ape rather thun entirely
of the Chico Pforrebicn. This 46 cpparently & ord's (1923, p. 173)
conzlusicn fur he etotes:

e the top ¢f the conglomerate merber and perluaps ot the buse
ef the true Chico ere boeds wilh s strikingly Qifferent mtrix.”

In encther section of Chico mesr the scuth fork of San Onolre Creek,
vosdrerd {1077) found the congliormrste to be missing snd only grit, sande
shome, ond shole precent.  Accordingly, the sscbion on the regervation
15 ruch thiprer than thet porthesst of Son Juin Capdstruno, snd i
belsevel $9 Lo apnromimately 1,500 4o 2,000 feet thick.

In exmocures pbudicd during the Lrvestipition, the Chico formstion
won frand o conzict m.inly of massive coarse brove sendstons wilh groy
eiltotone onl £hole.  Doese boddlder snd covble conglopmrates were found
peor the Loon,  Theoo bels wre well comonmied and compactsd and wye reglstant
to werthsring,  fecoréingly, oging to ite infuration end corpaetiness, the
Chicy Porrticn 0.6 &xmoons on the Cump s ceneidered 40 be eszontially

nomewster-tensrins.
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Ragexent Corplox

(Crevacecus (7) to Trisssic)

Extent wnd chrozcter, «-The portheastern part of Carp Pendleton 4o
underlsin by the western edge of the batholith of southern Cilifornis
apd the older rocks that {3 has irdruded. It is in this cre: thet the

cléest rocke on the Carp ere found, and for the purpozes of this report
they ore collectively called the basaoont corples, Cring to their
insccessivility ol to artillery firing, the rocks were noted but
Getadled stulles vere rot rade. Larsen (1948) zede o Getofled stufy of
the brzement complex in this sres, and the informtion used hereln is
prineipilly from his vork,

The pre-bitholith rocks are of probible Yrisssic end Juressic (7)
epu ond wre zleag wnd within the vestern border of the batholith. The
Bedford Caryon forpation of Triassic sge, widch contains the cldest rocks
ol the ares, iz nildly retomorphosed glate, srgillite, and quartzsite,
These rocks underlie s fuirly large aves exet of De Luz Creck, o szllier

ered junt o the west, and another ares clong the sauthern foothills of
the Suarbs Muagaeits Fourtzine,

The Santlsgo Pesk volesnies of Jursssic sge ore cltemsting tuffls,
brectins, and floss corposed prineiplly of andscite, quurts ztite,

riyolite, wnd poosibly sooe basalt. They overlic uneomforrnbly the

Bedford Caryrow formmtion wd ere exposcsd $0 De Luz Creel and slany the

eouth 1 it of the Sambte Morgorlts Mountifns 4n o strip obout © riles
long erd 3 riles wi It 1z bolieved by Lorsen (1942) that these volesnie

rocke wers irvruded by the batholith when they forred the vesters flank

¢l o Ioln Jumassic or ogn oewly Cretacenus mountoin rnngs,
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The rocke intruding the ,wmiwo el veleanies urg largely fine.
Tuined griediorite.  In texture the e pronodiorite resemhles gaterlsl
4 dn volewnic plugs end ciher neuresurface intrusive rogis. The
buckbone of Sunts Murgirita Mourdadns snd an srea north of the De Lus
dor #ite s corpozed of this fing-gradred gransdiorite. The rock ic
gletint 10 weithering which remilts in €he hich ridges und steep slepes
of the Sart. Murp.rit: Mountetus.
Lorsen believed that the generil ennlicerord of the buthalith
cacurred e:rly in lote Cretaccous tine, but thet 1% v formesd by puny
ecprrate injections involving o virlety of rook types. CF the different
rock tyres, six are found on the rescrvi.tion but rost exe rother
restricted in surfoce are.. Patshes of the fon ¥oreos gadbbro, the cldecst
rocl of the bathelitk, are found ot the head ¢l Lez Pulg.e Caryon and
along the Sanb: bargirite River cunyor Juct ewst of the tom of Fellbrock,
The Green Velley tonilite e met o cldeet and flonks the western bord e 3in o
of the Santinpo Peuk woleurics betveen the north and the sauth forke of
Ser Onofre Crech.  Vithic the reservstion the bl of the budholith is
camposzed of the Dong.l tonilite whieh is exposed in €00 mijor srens
(1) vetseen Lun Fulg.s Conyon ond the southecntern border ©f the reservatiorn,
intermurted ordy Vv the Burte Purp.rit. Diver ond (2) elosp the boundory
1ine betyeen Morro U211 and the towm of S:1lbrovie The Voodeon ot dn

>

grouodicrites, wnd some other Feoncdioriten, which vore not correl:ted
with wrmy of the noe? forcotions ord yof ‘errsd to an miscell rocus
granodisrites by Loroen, ceruny waall srees in Do Lus Creel,  Tre Deldos

- . s \ P ey
lencogr.nite, yawsest unit of the betholith coourrlns in the nres .

Wy wnderlics the boelhore of the Sams Fomeoriss it o,

s
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Ll insluded with the rocka of the basexnent corplex nre the Tertinry
volounies which are represerted by « spall anﬂaai‘oe: or quartz latite stock
letwted ot the he.d of the souih fork of Swn (nofre Cresk and by the tridy.
mite dielte wlewnte reck vhich forms Morro Hi11 slemp the eust edge of
the reservation (pl. 1).

Upan westherirg the elites yield o clayey 5041, 4be schistn nnd
cuirtzites = soll vith rere gund, the andgcitic rocko v dark clsyey acil,

he gbbre o erat red e9il, snd the tonsldtes snd grerodicrites usw . 1l
& thin ecil wnderlain by dieintepratod or decorposed rock., IDieept for
tha descorroged rools, pext @iscussed, the basement ecrplex is conzidered
2 be esrentially nonernter-bearing.

Dreceoosed gronitie rochz.--Underlying the enclent erosion:l surfuces,

il 28 the mllbroch plodn, the grenitic rocks huve become decomposed to
koown deptis ©f from severil to more thun 100 feet, The process of Go0Gne
peeitice er disintepratlon is brought sbout by the doouy or trancsformation
¢f the feldrpar eryotals to kaolin-tyre clzy., Under cooditionz of long
ermozure o rednlill, these soft eloys e pordiclly leqched out leovins
o regiton ruch 1ihn et fron o clowey Yo elightly elsyey, sngal-ny, ooft
Traesice snndstong,

Fodnl AL ond runald froeo ninogr strers e&ep.a dosmmrmrd and 1111 the
ruics dn the Geeminocnsd pronitls socke to varicus levelco Sependines upon
logad toporrmanty, rtrusture, ard stowmirfoce droinsge. [lis and le=

(2822, rr. 161229500 et+te thit 4n ihe hiphland arveue ¢ smuthorn Sun Tleso

Sk

Courty, wells terning these deposits Love minoe t2 g0l yiolds ceeucicnilly

ol ruificient elze to frrigite pavernl ¢ens of acres of cropn reguirins
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Severcl wells hove besu drilled in the decomposed prandtic rotks on
the MAdbreol Fevel Amrunition Doevot. E;écific:;lly, wells §/4«2671 nnd
¢/h-2510 penctroted 10 und 63 fect respectively of decaposcd granitic
rock. Hell 2001 mupplied s part of the neells of the Depst, and reportedly
hid o yield of 1,000 o for o pericd of less thar 30 pisutes before
bresking sustion., In the ecurce of ite errotic performarce, it eventunlly
devatered the surrounding depczits to the point wvhere no depend:ble yield
cculd be cbind

Cwing to thelr wnfivor.bly high topoze-zhic positican, the decomposed
gritie rocks forn pocr proundevstor storaze reservolrs. The wter
cuilected theroln during o cerlex of wveb years elther drains dowmnslope to
pointa of xoturd dischuwres or ic depleted ropidly during prolonged éry
yerrs by mucping., Tiws, iU is rpot considered dependuble for 2 permanent

supply for the Folibrook havadl Armuniticon Dempot,
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GEOLOZIC ETRUCTIRG

Otrasture ¢f tho Conselid ted Rocls

Genersl regional uplift aleng the northwest-trending bithalith of
sarthern Cd4ifornis has produced relstively gontle ronoclinal structure
in the sediments coastwurd fros the botholith. She Chieo awvd Le Jelle
formations cod the S:n Onofre brecein roflect the wplift in thet the
strike of the beds {5 betvoen M. 307 V. apd I h5? W, axnd the &ips sre
betveen €% opd B0° southirest.

Paults anmd & fev minor folds cre evident ir eeveral areis ghom on
the geologle map (pl. 1). In the lover Swnta Hargorits River valley, =
series of smll northeest-trending block faults cecur in the Lo Jollxn
formition and Bin (pofre breccis along the west esidzes of Chappo and
Ysidor« Bgsirns, Aong the vest gide of Ugper Bastn a rorth-trending f;jmlt
his relsed the rocks forming the bussment complex. Geologic section
7~ (31, 5) muggests thut beneith the busin the busement complex is
in fault combuct with the 1o Jolls Formaticn,

A mjer rorthenste-irendicy £ault with 2 well developed soarp coours
along the vest side of Los Pulgee Cumyon north of Tert Cazp L. Kere the
Chico formution hns been unlifted on the vest gide wrd 1o in foplt contoet
with the Lz Jolle form:ticon. In Zan Mabed Creck valley, the Cr sliurmitas
faudt enters the reszervation pe.x Tent Capp 3 and trends southeast Lo
the Ppeific (e, In Cristicnitas Creer it enlits Into savermd bronchao s
tut the p:in troce can be obhpewv 1 in culerops woress the mourt ing Lnpd

35 cleirly exosed dn the besch clif? ix cems R0, T, O V., B, G, The

elative roverent evlops the pain tr.es is Wh oz fhe easy slde and Evm oen

3
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the vest; clons its esctern Yronch, the roresess
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Fsults cre belleved to cecur in other nrews thit eculd not be exsmired
cring to pilitury operstion and té;ix:ing. for the rost part, 1ight weapors
firing ronges =nd ortillery frpoct urecs were pot exumined. Alt:rng the
north £ide of the fan Qnofre ills south of San Onefre Creelk, mmerous.

8.7 pands end eprings su&gest»'hmt 2 west-northrest«trending funit way exist.
sere the effect of gerzard tiit & Or compressing of the scdimentary wocks
oy hove produced rincr thrust Taulting slong the inl.nd ecntict of the
capetent . Cnofre breccl. or in the less compotent L. Jolla forpation
underlyins 4t, lone of the gener.l structurs) fextures of the conacl idsted

rocks wfrests dirvectly the ground-water bisine an the Carp.

Structure of tha Unconenlid-ted Dencsite

The San Modeo formition {o the only unsaonsclidzted wvzier-bearing
€eposit thit hue wndergore substonti:l structurs] deformation. In gemersl
the etructure of the formation ccaformz to that of the older roske in

ot It refieots the rezionid geuvard tting ef the coagtxd sedimentory
bloci, The strike of thes beds ip wbout rortheect or pursllel to the

eoasl, snd the dips ranze fro- 3 to 10 degrees southrest, Leealdly, the
strike srd dip ef the form:ticn reflects minor warpirg and does not conforn
tu the region:l trend (z1, 1),

wulting of the formtion hos oceurred in severz] places, privcivalyy

5y

on the veurard gide of the Con Cnefre Iills in Les Palgie ~nd Pledra 8o
Luwsrre Creche und sleony the Crictisnites fodt dn Gun Onofre wnd San Mites
feens,  Cezlosie mectiona LeLf, Kant, wni gont (#1e. € to £) shos thet
the Sun Fateo formticn Lengith these villeys i in foult contaet with
the Con CGnoire breszi. or cthep ponevnier-be rivg form:tions, Decause
thoos L0200 ove cdon~ L couniet betreon wvater-beuring oot nosevstore

toaricg units, they &o not sifect the oeLurrence of grourd weler in the
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several basine. The reison for the epring z2ons nesr the mouth of Lss |
Jlores Creek valley 1s not known, but mey be due to strustural deformation
of the fon Mateo formstion. The hylrologle evidence For the postulated
structursl feature is discussed in the section on groundewster outflow
end overflow in Los Fiorss Creek basin.

The higher terrcce deposits along the seavard flazk of the £:n Cnolre
Hills show evidence of tilting, Uplift of the mxin body of the hills
near Sen Opofre Mountuin has resulted in e rise in sltitude of the terrace-
depoait rezmante from scutheast to northwest clong the hille, So for s
could be determined there has been mo uplift, deformuticn, or fsulting
of the main ccarstal terrace or of the lover strean tersaces in the prin-
eipal walleys; end further, there has dbeen no uplift, deformition, or
fzulting of the nlluvium,



CREOLOCIC RIETORY

Exrly Histery

The cldest kot rocks in the vezion belons to the Bedford Conyon
formetlon of Trixscic apge end the overlying Sarmtisgs Peak voleunics of
Jurscsic sge. Lorsen (1988, p. 23) telleves that the Santlsgn Peuk
veleanics formed the vestern flank of an enrly Credzeocus mountain yenpe
irto wiich the bathclith of scuthern Califarnie wvas irtreded. Accorpunying
the intrusion, which Larszn (1948, p. 138) has contluded 0 be of Cretacecus
&pe, wun o generul elevotion of the region. As the slevation insreased,
ercsion becape pore active sod wltimtely refucsd the region to a penerlsin
(s relatively festurcless plzin). Tho saterirl removed by this erosion
remilted in the depozition of 4he Chico formmticn ¢f lsle Crestaceous ago.

Lear the close of the Cretuceons or b the begimning of the Tertisry
the cres wag uplifte& ezxin end we suwdlect o erosion and pubsequent subs.
mergence. Empmi (1925, pp. 225-223) stades thnt the character of the Dalmr
gand of the exrly Focene inlicxtse $int estuarins eonditicn:s existed =%
the tim: Cf thelr doposition, wiieh was 01wl in tumn by $he dopozition
of the Torzey eand and Roso Coyyor ghilea-tho three unlis corprising the
La Jolls forrmmtion.

The emiree of the Chleo farmaticz and o waaed conglamorate of

Cretacscue (1) age snd the Lo Jalls formtios wag & 1ond taes o the et

and porthsast.  Woodford (1075, p. £00) slatrr ot einz anciyess of the
Eoeere materdsl sugoost dopoaltion poscikldy crourred oloeo to $he strond

w0 e
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tho comtritutor of ¢he San Caelre brecelc, In distussing the conditicns
of dupssition for the exrthy phage of the breccis, Weodfard (1925, p. 235)
econclules €htt 4t is probutle the £an Oncfre esrthy brecciz is & Tanglomerate,
deposited under conditions pore erid thun those prevailing in the some
reglen todwy, by eire.ms that approacked wud flove 4n thickness of the
transporting pedinm.  The gondy phise i considered to ke of marine origin,
The conelucion of o western land-mass origin for the brecels fs sttributed
windly to the einilerity of itz miperel coemosition o the Catoling feolen
of the Ironsiscar of Sapte Cutalina Itl=and and to the isck: of any such
Einerdo In the land sres to the exet.

Towurd the end of the Miocens there tegin o pericd of general subsidence

formation wes deposited. Later in the Pliocere there coourred encugh peneral
subsidents 5 ellow deposition of the Eun Buteo formation. Xartlein ond
Grant (19%%, p. 23) euggert thst the Pliocene gedirents in the vieinity

ol fan Dleps wvere deposited in o rather etill-stanitng eea thet my have
tesz 2 rueh ve $00 fazt ebove itn present level, mnl thst 1t 12 elso
yozslile the Foony terruce wus developed €uring this $ime by cuboertsl
erosicm.  The gonsrcl finterraired potuve of the San Diego formticn

{rice Tliocens) m:v also be attriduted $0 the lov inlend relief ond the
ioz exxrrying powes of Lhe rivers. Thie bauence could very well be simflar
to wiot eooturred en the Ceen Penldleten nrez. The ypresond corface of the
Losene ond Creltiserusn yooks tive sore inliesticn ¢f hoving been =n extensive
pruaepledn o0 onn Sivo.  Erpewsr, the fan Fabes formation hor some muterisl
in 35 th % g 0o conree 4o have been surplicd fron we extensive penopls

el lov yelicl,  Tric wode sagmct thed penercl wplifs oocurred to the

gerlor norel 40 gunlr ko ecoarse phuse ©F the S Yorbeo formation.

o



Mllew (1935, p. 1,559) stotes that generel upliftt in tho highlzmd
region sad movemsyt on the Reinore fault started in the eurly Quatern:vy.
But Eertleln ond Gramt (9%, pp. £95430) sugoest thet sore timg after the
deposition of the Sun Diegs farmition there begsn o elow uplift end west«
vard t4ting of the region. Accoepanylng this willift vas = regression of
the gos and exposure to erosion ©f £he previcusly deposited San Vateo
formetion. There sre no exposures or indiestions of ihis Torantion inmland
Trom the Sin Quofre P{lle., Bowewver, 1t surfoce Sy have been relsted to
the fozcil surfoce now expoced on the Morriete plotess,

Reglonl unlift of the basoremt cornlex and consequerd seaward $1lting
of the cozst:l seldiments probudly cortimed to mid-Fleistocens time, It
is poseible thut at this tize the fun Onofre Uills were forosd, The seawayde
$04ting process vus probibly slow and intermittent ond gove the gen & chance
o forn the terraces on the southuestern slope of the hills end dmdand
sreaz. That these high terraces, extenlirg from altituses of 200 %o 300
feet to 1,300 feet, nre rpore favarskly uttributed ¢o tectonic sction rather

ther eustatic eranzoe inose: level 4s ehosn by Upson (1951h, 1. kLS),
Durinz this peric? of eplift the irenzs in the ores werc adyasting

thenzelves ¢o their precant draincze potiern, It it boldevasd that ody
the aneestrzl Eombs Mhrparits River ariedstes 1he ve Slomnt valift. The
othor mjor strewns rromrm uly vere conteyarnt weon thy rliciss Lol mose.
The terruce deposits thet rosuin ne fbepalile banthers tlons the north gides
of fan Ealeo and San Oonfroe Crechr oro ptellin oo deficotiens ¢f the fnbcre
Eittenily aclive repional $40%54n7 o the emiti ool pouthrcst. I8 is
telleved thut the mafn poried ¢ wilifl terulin ded shod oo he enl ef

mid-Tleictonene tisc,
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Tre provfuent Dalts discussed in the progeding section wers formed
er resctlvated during the period of reglonud tilting, tut it is believed
thit 1fttle o no feulting his covurred since wid~-Plelstocens tire, This
is indiceted by ths fact that none of %he cmwt&.l terrace deposits show
evidenca of falting. The coustil end of the Cristisnitos foult exposed
im the se= elIlfl hos not ddeploced the overlying coastal terrace depoeits.
Thesz terrace deposits ere considerudly cldsr thun the so-called hO.foot
terrece depoalt and the alluvium, dbut considerakly youngsr than the high
terrace Geposits along the sexvard s8ids of the San Onofre Fills which
hive been tilted,

The old Cuzne eand wae probsbly deposited on the terrsce deposits by
vind end wave sction during mid-Fleistocens time, These deposits are
yamger then the terrscs deposits uponm wvhich they rest hut are dcubtlessly
eldar than ths terrace deposits that cocur 2% considersdly lover sltitudes.

Figtory ¢f the Ground~Water Busius

It is believed that the San Hateo formzticn, which is the oldest
wubaretesring depousit on the Canp, ki not undergoee any mjicr dafermstion
cr fauwdiiny sinte mid-Tleistocene time &z was pointed out in the preceding
perugrazhs. A minor and loczl depression of the cowstal Lloek may have
cecurred near the end of mid-Fleistocene time with the comsequent deposition
ef the urmnuzed éeporit of Flelstocene (%) sge.

Cince rid«Tleictocerne time most of the ercaicn and Gepogiiien has
betn poverned bty eusbotic chunges 4o sen lewel, which mescs thot so. level
heg riszn wnd fullen, wheress the land muss boas rexcdped relstively gitoile.
The fucthw.tion: of goz lowsml mxszbly cre correlative with weoo of

1=%rr placial epccha.  Dardng perisds vhern larpe pooses of ence nod oo



were formed in the poler regicons end extended leterilly tonand and into
the temperatle sopes of the enrth, the oceins wore depleted smbmbtarticdly
in supplylng the necessary water. Consequently, the giresms becare
entrenched in trying ¢o grode thelr ehummele to the lover base levels
craztel by the Llowersd ses level., Conversely, during imbergiecisl periolds
g the snov apnd ice mrlted and the glaciers recelded, tho gtored water so
raleaged esused s mibstantial rise in ee: level. The cbreazs then began
buekfilling thelr treaches we thelr base levels were raised by the rising
level of the gex. The seversl cycles of rlternately roiecd mnd lowered
sen level ere believed to have left behin2 =t lasst the hO-fool and the
€0~ to 80=foot £errace depesite.

Pricr ¢to the deposition of the kD.foot terrsce depesii the streams
wvere gradel €o en snelent se: level nt le:st £0 feet lover than st present.
Teis rinlmre Gepth 45 muggasted st the mouth of S Goofre Creek valley
where the bace of the KD-foot terrace deposit was encountered in test well
0/7-24I0 ot sboxt this depth {pl. 7, cestion K-M'). Subseguenily, oe ses
level rese, the sireams baekfi{lled their trenches or eamyous 0 en wltitude
of shaurt RO feet chove presont een levile-on overe2il met rize of choud
180 feet,

Following the Geponiticn of the WC-forb terrace Guposit, 1% is bolieved
thxt ser level bogo to lomr aspudn iv reopouce to the form-ticrn of another
zeidl fes sheet. TP Ris been eugzected by Upson (951z, 4sdle 1), Upton

1971k, rr. 29-30), Upson nnd Thomsaszon (195), w. 5%), wnd werie (2671,
rr. EELT7) €hot the declinme nccompanied the sdvinse of
ghact. Too decline of ses Xevel reschad o levyd ot lesoh 200 fazt below

the present. Thls minfwar depth &2 dndicoted Lo the bose of the e3luvius



ot the pouths of wmost widor river valleys clong the Culiferals const,
ng 1o peotionsd In the above references snd g6 1s ghowe in the lower
Sinbe Margovite River villey by cross-scction E.E' (pil. L),

Eun Mateo, Con Omofre, Las Flores, snd other smller ereck valleys
do net eppaur to huve been graded to on znclent ses lewel 830 feet or
rere below the present level. (Sce sections LeL', E-H', ond 0-0'; ple.

& to £.) Althoush this sppears ¢o be the cuse, 1t 1s believed thad the
streans vers graded 6 sex level tut probobly either ot o polint considerclly
ferther sewwvard than the present eoastline or else their gradients were
very etesp ot or neor the anclient seashare,

It 45 probable that the enclent me: level resched ite mpaxicus lov
ceincldent vith the moxirum volume and sdvance of the Viscengin ice shweet.
This point in geolozic time msrks the end of the FPlelstocene epock. It
h.s been suzpested by Schuckert and Dunbar (1933, p. BT9) thot this may
hive been aepproximetely 27,000 years sge. Bovever, rpore recent dats
cbtained frow etudies of earbon 1k found in orgsnic materisl in the alluviux
suzrest that the tive way be conslderubly less. With the retreat of the
ice sbect, ths reltiuys of the snges end ice roturned waler to the oceuns
snd the rise in sc. level started. This wos the davn of the Recent epoch.

The firct deponite loid dovn by the streaws were ctarce-rrained and
in the lewer Sondo Morgorits River villey they now form the lower porber
cf the sluviun. The coargeness of the lover port of the alluviun in
the coagt.d baeins cun be sttriduted to vigorous ercsioncd anclivity 1o
the hes&riber sress esusezd by exceedingly webl ¢limstic conditicns and
larpe strecm dischorge and earryiny poser on initial peadients stesper

th:n those noe exieting.



Felloring the deposition o2 the conrser materinl, drler climitic |
eonditions spparesily devoloped and finer-grained roterinls were @zpocited.
In the leower Serta Mirparita River willey, the fige-graired deposgits fornm
the upper member of the wlluvien. Fipe-grained materizls clso are found
rowr the eoazt In the othor valleys., The prescnce of marine sond and |
eluy eantalning fousil ehells and sewend {7) drdlcxtes that et tires
the rute of rice in se: level wio wore ropid than o1luvt:dl deposition
with the result that the ee. {ntormittently dnmvadnd the lover courses of
the present walleys.

O'lieill Lake, prior to the eonstruction of the lov earth dun o
incrense 1ts volure, snd the geveral sx:ll ponds st the mruths of minor
trivutery walleys in the lowver Santa Margirits River valley ove thelr
existence to the rore rapid depssition of rlluvius by the river than by
the rinor tributaries. Az = result, the river hos built notursl dams
¢f slluviun across thé mouths ¢f the minor tributartes tharelyy ereating

the pounds,



SURTACE-YATER RESOURCES

By . €, Troxell snd Wolter Hofmamn
CLIATE

Clirzte 18 the reamlt of the worldewide circulation of the earth's
gtroephore, ond is governed by = carplex irterralstionship wsons such
retecrolegical phencmens z¢ precipltation, terperature, busidity, sunshing,
cloudiness, and wind. This coxplex interrel:ticuship governs the types
und charssler of the vegetative cover snd creates en enviramment which
».y, or mxy not, be suitshle for human cccupstiaon. Historie:zlly, the
coast:l pladns and willeyz of southern Coliforzia bhave been clsseified
se "Mediterrons:n® becance of the mild winters of limited preciritsiilon
end the vy worm summers.

the monihly precipitation distributicn for = few key stations slong
n crogs-section extending from Ocexnside on the const through the Polomer
Formtodns o & poind sbout 100 miles inland is shown grophicclly on plade §.
The precipitntion distridution showm hore for Ccearside and Iollhrooh i3
typlecal of the entire Carp Pendleton arex. Toe firsl port of Feorwnry
i pgenzradly the iddle of the roiny pewson with the perled of (Thoher
thraush April contuining «bout §5 percent of the enrd precipitaticn,

O murerocus ootafions the tot d precipit ilion &urling the exitire susrer
poried of Yoy threush Septerdber will bo less $hon bl of on dnskh.

In the poumtainous hoesdenter creas of the Sonits wp.aorlic Hiver
yetoen the srmeld preciplidicn ixcressce concideradly slibowrh the
worthly dictribation rexidos «bout the gime, on Indientsd Ty Ly rvesued
obtodned o Tellic. AL Araangs, dx the woor vwldoy of tho ook Hursarloo

River gystern north ¢ the Ploazms Moustazing, there s o canciderchle



eoreass in prosipltation, so indicrtel on plate 9. Therz 1t +1E0 BEES
chan s in modily dlstrivubtion, with rers than 10 percent ef 1t cccurring

in the sumer pericd of My through fepiecber, due 4o eomvestiomal stomue

f
!
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)
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The rogthly tespercture dletrDntion iz also given uleng this same
erosn-sectio on plate 10. 45 4ndicated by the Cteanside tnd Roecndids
reccrds, the tespsrature in the Carp Penfleton ares i eootlimicuzly Worn,
vesoniny alighily bot In pidemuzer. The corplete range In roztily
temparnture of abaut 157 $o 2097 reflecte the woldifying 1nflvence of the
Pacific Ooesn. In the coawtol moumialn ond platewy aress the termeratures
nre somotast eooler, nws dndiested by the record obtained 2t Hellle in
the Palomor Houmbaines,

inother exiresely fzportart climstic foctor affecting both the
eorfort of the Moo body and the water reguirements of the vegetative
cover 1s tho relotive humidity. Ploxt 1ife, 1ike the kewan boly, trans.
pires to rodacs the sdlscent wir tegperatures. Conseguzcily the oppore
tunity for ev.potrunspirasion 1o lurgely centrolled by the smout of
poioture 4n the oir. Flote 13 gives the pormilly relnlive idity slong
the Bipn Crofc-genticn ss ohowa on plutes § snd 10, The records avbnined
st Son Diese irdiesde thnt the average montily relative mumidity would
runge frem shout €0 te 70 pereeat in the Capp Fendleton vies, In the
trivutzry poezindin eren the reletive mmidity is cenpifor:33y lens,
propoily oo tha orésr «f 32 4o €0 porcent chovn for M. WILTON The
relokive domidity 4n ths Solnnd vulley of Temsculn Croer sd Aounge i
phout ef tho Bt orlor. Lo o result, ths weter losoed 4v, the rouniuin
erd fnlanf wollerys ore preniter than dn the coustol aren for {femtiesl
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PRECIPITATION

Cyelic Distrivution

The only source of rechorge to the locsl wabor supplics of the
Sznta Mavgerive River basing and Carp Pendleton 4n the presipitation
thet £.1ls on the ares. Congeguently, its mugmitude end varishbility
are of purumouct deportsnce in the effeciive utilizstion of these water
¥eserves.  The snmid precipitsticn distrivution s distinguiched by
extenicd pequerces in whick most ©f the yeors cre wet and olher equally
long sequences in which rost of the years ore dry.

She longest Mienmdt&scnemmwwm ar dry years
iz to be faund in the growth of the awenl tree rings of carefully selected
trees, Scludmin (1947) 4in his rescureh §n the Sen Gabriel, S2n Bermordino,
fun Jucinte, ond Pelomar Nounbairs weg sble to develoy u record of ammand
trec-ring groab for the least 560 yearc. In this 550 yesrs of record,
beginning in 1335, there vere 19 &y periods rarging in lergih frem 6 to
b5 yezro. Cnothe tugic of this Tecord, the mect probutle length of the
Qry pericds will rarge fras § to &0 yeors for SU percent of the perieds,
vith & medlon vidue of shaus 1k yeurs, The vet rericds were geperilly
somsfivd shorter, runsing fros 7 to 10 yenrs for 50 pereent of the pericds,
vith o mediis vQue of about 12 yeurs. Thess twoe nedisn values indicase
un sverngs “oyolic” pericd of abas 27 years,

Lils opcdic«lile trend con be desonsirated Yy rletthe tbe resn
araand precipitat io,::;}'/fcr exch 10eyour perisd, much oo sham on rhate 12,

Lok plotted podrt oo this grapl represenis the mean amme) precipltation

2/ fowsed Rrousiicat this diszussicn, the cmmed precinitstias ic
fox Lo Vesther EBirewu's elimitic yeor, July 1 to Juns 3G,
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for ¢ A0«year perisd et the Log fngeles, E:wmbs Barbarz, snd G Diego |
stations. T wertiesl sosle givén the rutic of the poun sevmal
precipitation for the 10.year pericd to the rean ewwisl yrocipitstion
for the extire pericd of recosd.

Thess graphs ghos three extendes wet rericds centered arcund the
10-year means of 163393, 190414, an2 193544, indicating eyclic-1ike
periods cf 21 and 30 yewrs. %The graphs &lso show two copleted dry
periols coentered arcund the 10-yesr reans of 1853~1903 and 192333, and
et LA uncarpleted sepuence of dry yuars certered sraund the 10-year
period 16kl.51,

This demcmstrstion of cytlic tenlencles ahown an ylate 12, wlthough
exlightening, does not offer the opportunity to sclect the setual beginning
and ending cf these extonded wet apd dry pericde, This mare sxieting
scgregation is penerclly developed by plotting the cumidstive departures
Cf the individucl srrmizl values froe the mean for the pericd of recoxd.

O the k7 wvesther stations in or pesr the Sants Meorgarite River basin
or Carp Pendleton, the ane located st Fellbrock seems to be ths most
representative,  For that reason, the cuatstive Gopartures from the moon
enraiil preciplitution for the T5-yexr peried 1876 to 1951 it ghown i
grepnissl form en plite 13.  From the reconds veginnins in 1875 through
the elirmtelepienl yeor 180-02, the anmnl precipitztion vas Yurgely
belos the menn,  In fact, enly € of the 7 years in thisc sejquence of years
bod on osrmcd precipitstion 4n excese of the To~yesr wezn. At the en‘,é. of
i rathor short porisd, the cumlotive deprriures smourteld to mi:m:%';l;']’
percent of the moan,  Durins thisz sequence of &ry yeros, the Foyour moan

tovion omoundeld to 14,39 4nches or £1 percent less then
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With the advert of the wit yeor 1833-8% thls neg.tive trend ves
ccapletely reverscd €or reavons st present unknown. This new tresd,
caused by e sejuence of wet years, conbimied until the elicatclogiend
yesr 1850-91. IDuring this B-year pericd, the average emmel precipitaticn
wvas 2L percent grester than the TSeyeur zean, with only 2 years having
lese thair this mean. The cumilstive departures in this O.yenr sequence
urounted to plus 154 percent vhich corsidersbly wpore than offsets the
rinus LET percent securlation of the preceding 7 yeurs,

The ecxbination of the sbove wet and ary sequences tends to glve
the appecrance of & complete 15-yesr eyelic pericd. The me:n nnmisl
precipitation of 10.75 dnckes. for this cyclic period differs by only
Flus 3 percent from the TS5-year mean,

The record contimies with clternate wot end ¢ry sejuences, sll of
vhick sre indiecated om ylste 13, In every instance thers are well o
fairly well defined chonper in trend =4 the beginning snd end of these
pericds. Tkic earbination of wot and dry sejuences produces cyclic.
1ike periods of 17 to 31 yesrs. The averzge rrecipiicsticn for ensh of
these eyclic periods ranzes from 1 percernt belor, to 9 porcent shove,
the To-ye:r menn ennmusl precivitsticn, o1l ¢f which io shown on plate 13.

Dlsgrope siniler to that preparsd for the Pllbhreok rescrd indieate
thit there were Sive such cverlerminr exelis pericds in the vosetal pards
ef southern Cilifernin ginte 1605, These overlepsing eyclite pericds oocurred
during 1803-162%, 18231922, 1GCH-1504, 160041000 pnd 29361051, Telle 2
Gives the averags sqomal procinitatinog for euwch of these roriels et Riverside,
Fallbrcek, Lueonlids, Tusiin, Julisz, end Villiey Canter. The depurdure of
exch of these erulic poriods fron the lcar-tzon moow 40 192% ot esch stztion
8 2loo dncludel Lo (hlc tobia,  Ylin 49hYie comululcs Ly civing thz welighted

éepartures of the entire grous based unen Gistonne from Ydlbroolt,.
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Areal Diriribution

Because of its erxtrene vori-bility, the precinitatien d:tz rust be
edJusted to o commom banie tire period before developing 1ts srenl distri-
bution. It 15 clse essentisl that thic booie dime period conterin egqusl
mere of wet and dry sequences; otharwise the results will be bissed.
Thie cun be sceorplished by tre use of t:hle ;:’ y wnere gxeh eyclie pericd
represents o conbin:tion of one wet =nd one ary seguents,  Consequently
eny coc f tnese five cyclic-like perisds ¢r certain conbinsticns of
these cyclic periods could be used in selecting the base period. Toe
cort:iration of the three consecutive cyclie-like periols 1803-190%, 1604
1934, end 193%-1951 hie been pelected to give the bacic reriod 1883.19%1.

Upon the eslection of this 68-year base pericd; 1l the rviilsble
pracipitotion datu for suorter perlods of time vere z@lusted to give o
mein for thic time perio? orn the bogis of indices of voilness. The ndivide
u:l records are sumzarized in txble % whieh cootains the locntion, altituls,
reriod of record, and the mean ammu-l presinitstion for the 18083-51 bage
pericl. ¥ost of these precipitation @ote were ccllected botwwen 1643 erd
15%6 (Trozell, 19%8) sné 1ittle effort hss been mude to hring thece records
ur to date,

IV 1e cdways = most AIfficuit tusk to develop asvwr tsly the sresl

Qlstribution of the me-n pumusl precinitation over eush lrscrul r ond
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rugged topogriphy se existz in the Camp Pendleton ares ard ths
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Iurgarits River syeter. The tast is madso even more @150Lculs,
EN

to the 1ok of on orgpantzed notvorh of reterncle-iesd shetisnz in the

rezicen.
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The vajer prrt of thta p Ccipltstion has {48 origin in the Pooifie
maritine oir posses which gencrally eross the reglon in an exstoerly or
northssssterly Qirection, All of the mountaing in the peth of these sir
mseees 20t as borriers. Consequently the moisture-laden nip mieses
are forceld upaard to oross the barriers, The 1liftinr of thie rolsture
into cltitules ¢ Jowor tespersture gerer-ily couses an Intensification
¢l the precipitotion on the vindiard elopes of the hills or mountaing,

On the leeward? sides of the pounmtuin the process o reverped, Ferc
the sir magnes are Gercernding und warping, which results in s ropid decrecg:
in the =maunt of the rrecipitaiion, Ths lessard pides are generally the
roriharn and esstern alopesz and ars 8414 to be in & ®roin shudow,®

In the report on the “Hydrolory of Hestern Riverside Coumty,” Troxoll
(14E) propaces n methed whereby &ll the precipitation dats sve edfucted
to & cormom plane or ditun in order to elinirete insnfar as peesitle, the
erogrspiic doflummees, Taeas Guts sre then viottel on o my to Eevalon
the cre. dictributicn st this drfun. Then, by superieposing thic xap
over & fosegrsphic wn, 4t i vossitle o cbtain the srend @ictrituiion
o precipitation nt peoored guyives,

Ey using the chove nethods, {5 bos besn Poszible to dovelop the
iechiyet:l mup glven en piote k. s o myp ghiws ot & woun sremsl
rrecinitotion o leso tho 3h draheg o wlonz the ecasiline iroresnes €0

(& - P X » g s . o) "
1T fnches dn tho eoegtal Touthlll and mountain nrens of Cazy Penleton,

- % - et ods . Copete O . S N I TP - y R N -
G e bracd Morrlod. oo sefien HaTs rauate i Lilond Sren the powndodin end
~ ad § AN . S s S (- AN o oy T Y . k4

OULNIIL mrosr fhn 2e.n erwr 1 IRt Lon dnlrennas $0 30 dnehos. In
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the dul=ad vollers o the loosri Glde of the Horriets Floteow the men
gy O S N O T 5 g ea - s me PRV b T T GO o . » .

rnranl presinitoiio: dermonar 40 der P 30 imchvs,  Houewos, on 4ho
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inlend velleys, the penn numial precipitnticn dncrewses $0 30 inches.
Ca the kosls of this mp, the peor sml precinitation for the extire
fords Margarita River systes «baove the Zollresd Caryen Corge through
the Marriets Platewu ameanis to 16,9 dnches,
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Drodotm fywtene 2nd Loextion of Coging Stutions

Tue Eanta Mergarits River is by for the lurgest siream discharging
into the ocean within the confinss of Cesp Pendleton., The strecm syeten
of this 750esquire-nile Lasin originites on the leswrd or north and
exst slopes of ihe Polomar Moundains apd the pouth ond vest glopes of
tie Coslulls Mourtains, hzs cut o desep perge-like chuwnel throuznh the
Murriela Flsteau, snd discharges fnto the Pucific Coourn ebaut 3 niles
northvest of Ocewnside in the southesst purt of Curp Pendieton, The
cutlise of the buzin, topether with the principal lsnd forms and the
siresn gystens, ic shovn om plate 15. The tue principsl trilutsries
ore Tezeculs arxd Ruorriet: Creels whish unite to form the Santa Yargarita
River Just upstremw from Temeculz {Railroad) Caryon ot the entrance to
the gorge through the Morrietsz Plstex,

A5 exrly se 1883, Rl (1833), the Sinte Dnglomer, siated:

".esthic river 15 no exception to the rule of light summer

flov znd vinter torrents which 4z nppliestle te &1l Bouthorn

Culifernis streazms. In July o August, one unfordldar with

theze wuter-ecurses could nod suensct 1&0.‘: thae extremss

viclence displeyed in such winters az 183485, when it

geztroyeld the Celifornis Ecutherw railrosd for rearly

tventy ciles. Severcl thouzand cubic feet per goeond

(poBsibly five thousand) must heve been the volume of its

flor at that time, sustuined for soversl weekp., The ordincowy

virter ficw, bowsver, does not excwed glx or elghs hurds=ed

cusic feel per second, and thet frmedistely followizngs proe-

trocted storps, only. In ewmmer 1% Lo pover ary in tho lons

eo¥on, and mointains o discharge of tuc te four cubie fest

per second tlraughout the ériest ponth,”

Howvever, It was nob wabil Jomuoy 1905 dhot ryclenstiic efforbs wore
pade 4o obialn & reserd of daflly Gischarps. &4 thst tics e temmorary

& iy sy e ¥ o e
dhn Sunsbicn wiih

LT pare was ertablishol on Terceouls Crech whbovs

. ot
Lo



Pechupss Creek on the Torecula-Fullbrock highway bridge. Tals guge ws.h
reud ones o doy undil the middle of July wnd again &uring the wonta of
Decerder. After that the wtabtion was chondonmed.

o furthor chservotions were cbtoined until the spring of 1523, A
that tine the pending litigbion over wvater righte to the flor of the
Ssmba Hargarite River cauced tha owmers of the Fsuba snd Seobe Hargardta
ranches to estodlish & netrork of sirewmeflcor gaping sbotions which were
ftnrtalled wndor the diresction of the Ceologten) Survey. Thess ststiczs
cre listed in tokle § together with the location, altitude, cxd period
o? record. The locations of theece etations ere aleo shown on plate 15.

The second rest importont streazm gysten dlesharping into the ccemn
withir the confines ¢f Cerp Pendleton ic Sen Mateo Cresh, 2180 knouwn
ag frroyc Scp Motes. This streanm eystex has cul dagp Veshoped gorges,
citen wore thon 2,000 fesl below the relling londs of the Morriein
Platesu on which 14 oripin:tes. Those pletezu lands form the most
trportant vort of the basin, with the precipitation felling on this
arer cortritvudins ohout [0 percent of the ruaoll.

Koot onee-tnind of thic 137-snusre~mile &rafnage wrea is within the
bomisries of Corp Penfleson. In on effert to obinin o measure of the
mepnitude ond Gistribution ¢f ransil frop thls ares, tho Denorinent of
the Tavy ecbotliched, 1o 1G5, o gaplng gizticn dust weotrenn fren the
ccgsr.  In 1000 two adiliicnsd mistions were loczted sonn distaned
upstrest to meamurs thy infles into the elluvial valleys thet extoni

eout 10 niles unstrens Oron 480 2ol
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Table 4.~ Location and altitude of gaging stationms,

and periods of record

126

Stresm and location : : * Altitude ® Period
of gaging station : Latitude : Longitude : of of
’ : station : record

Santa Margarita River :
Temecula Creek at Nigger : : : :

Canyon, near Temecula : 33°29'hO" : 116°59'00" : 1,350 : 1923-52
Temecula Creek near : : : ' :

Temecula : 33°28t30" : 117°07'30" : 1,000 1906
Temecula Creek at Railroad : : :

Canyon, near Temecula : 33°28'25" : 117°08'35" : 950 : 1923-52
Santa Margarita River : : : :

near Fallbrook : 33°24150" ¢ 117°1k'50" ¢ 290 : 1924-52
Santa Margarita River : : : :

at Ysidora : 33°14'40" : 117°22'50" 15 : 1923-52
Murrieta Creek at Temecula : 33°29'00" : 117°081'50" 1,050 : 1930-52
De Luz Creek near Fallbrook : 33°22'40" : 117°19'20" : 170 : 1951-52
San Mateo Creek : : : :
San Mateo Creek near : : : :

San Clemente : 33°28115" : 117°2820" : koo : 1952
San Mateo Creek near : : : :

San Onofre : 33°25%10" : 117°31'50" : 160 : 1950-52
San Mateo Creek at San : : : : :

Onofre : 33°23115" : 117°35'32" : 20 : 1946-52
Cristianitos Creek near : : : :

San Clemente : 33°26'55" 117°34'15" 170 : 1950-52
San Oncofre Creek .
San Cnofre Creek near : : : T

San Oncfre : 33°23'25" : 117°30'50" : 170 : 1950-52
San Oncfre Creek at San : : : :

Onofre : 33°22'31" @ 117°34'31" : 15 : 194652
Piedra de Lumbre and :

Las Pulgas Creeks s
Las Flores Creek near : : : :

Oceanside : 33°17'25" 117°27'25" ¢ 20 : 1951-52
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Lot uordle esgt of the mouth of San Futeo Creek, the runolf from
Ein Osofre Creck, elzo knom ac Arreyo Ban Onofre, diescharges into the
ceeun,  Thls Liespuiresrile bigin, £l within the confines of Cup
Penlleton, driins the coastyl and foothill are:s op well as the coastal
slopes of the Bante Morgirits Mouotzins. In 1945 the Departmert of the
Eavy estobliched o goging station resr the ocexn to peasure this dischrrge.
Four yesrs later, in 1950, s second sbation wos establizhed st the upper
end of the clluvizl walley near Tent Carp 2 that extends some dlstance
irdand from the @ezn (pi. 28).

Mo eompletely vithin the confines of Carp Ferdlston are the
Pirlzr. Ge Iauhre and Lue Pulgse Creeks drainage areas locaoted immedistely
southenst of the Ban Opofre Creek basin, Thase streums originste on the

frontsl slopes of the Ganto Mergirita Mountains end 4n the cosstel rountodn
end foothill evass 0 &lochirge into the oocean througs the Las fleves
Crezt chrred. Iuring 1951 the Departwent of the bavy, in cooperntion
with the Geslogiczl Surwey, established © station or les Flores Creczk
to obtuin » pessure of the vuste to the coesn,

petween Loz Pulpe Creel and the Seads Morgerids River is the mnill
Alizo Creek éroinmngs eren., This etresn oles originetes on the fromtal
glones of the Samta Margiriic Mountzize un? dlpchargse inte the ceexn
sbary 2.5 niles north of the Sarmbs Margoritas River., Currently, no
effort is being node to poccure the runcfl from this Gesqiavre~nile

drdnuge mre,
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Ranoff, o Reaidanl

Fseorts of Tunes? obtzined in southern Californis indicate that the
prrakty, Grarled, drouzhteresistand native vegetation of the wountsins,
togethor with the more luwsurious vegetation in the clenegn (spring) sress
or slens the witer comurses, conmme the mejor pard of the precipitation
in such eomiarid ereas o8 Cump Pendletor and the Samba Mxrparita River
cyrbex, Ao oonde, it 15 only in the bipgher and ecocler puris of these
sress that the precipitation consistertly excecds the wuter roguirerenis
o this notive vegzetaticn, Tims, runcff is the precipitsticn resides)
127t ofter the wnter requirexemts of the soil emrd mative vegetation heve
been not,

The degron €0 vhich the precipitztior 48 comsured by thls native
plart life i3 given 4n tudble § for ths Sumta Margarita River bosin and

slfdiny regless. This table gives the basinevids evorsge smmmal precin-

ibation, matur.d woter losses, and rueed? dn severcl atresnm basins of
southern Colifornlz, |

2o indicnied ip thie title, O percent ¢f the precipitodicn fullirg
in the &:nto Youkhel Creek droinsge are: 1o eonsuxed by the weter regulres
reats of the nitive vegetation, lewving « residusl of K.7 fnches avellstle

for runsfl, Tols recideal is s8lso &Amzmm ol the recoverable water.

%



Table 5.- Average annual precipitation, natural water losses,

and runoff, in inches, for selected drainsge areas in

southern California

! Basin-wide average annual mean
: : 3 Natural
Draina . -
a-nage area : Precipl :  watler :  Runoff
tation .
s : losses :
San Dieguito River Basin : : 5
Santa Ysabel Creek near Mesa H : :
Grande : 29.8 : 25.1 .7
San Luis Rey River basin : : :
San Luis Rey River at Lake : : :
Henshaw : 21.9 : 19.3 ¢ 2.6
Santa Margarita River basin H H :
Temecula Creek at Nigger Canyom, @ : :
near Temeculs : 18.2 : 17.5 o7
Murrieta Creek at Temecula : 1k.9 : 1.1 ¢ .8
Temecula Creek at Railroad Canyon,: : :
near Temecula : 16.9 : 16.2 .7
San Juan Creek basin : : :
San Juan Creek neer San Juan : : :
Capistrano : 21.9 : 19.8 2.1
Trabuco Creek near Sen Juan : : :
Capistrano : 22.8 : 20.0 2.8
Aliso Creek basin : : :
Aliso Creek at E1l Toro : 18.1 : 16.5 1.6
Santa Ans River basin : : :
Sentiago Creek near Villa Park 23.7 : 21.8

1.9




In the headmter avess of the Sants Murgarita River, only 0.7 inch
is recovered in the Temeouls Cresk dradnngs: area chbove Migser Caryom
cul of « basinerids precipitation of 18.2 {nches. In this case the

139

recovernhle water smounts to only b percent of the basimewide precipitetion.

This recoversble woter, or runotP, fporesscs to sbout § percant of the
precipitaticn in the Murriets Creer dveinogs ares. As & recult of thege
natural weter losses, the recovershble water evoilshle for use in the
Santa Murgsrite River biein end Carp Pendleton nreas are only # faadl
portion of the precipitation fulling on the ares,

Currently, very little effort ie baing mafe to reduse these motural
legges even thoudi a emall decresse in thers losses eaild pake & gube
stuntisl dnoresse in the svalladle water., This luck of effort is
atirtoutzbie 6 the emdd aéssmt of intensive resewrch o the subject
which thus f:r hus f2{led to produce & feszible or precticsl methold for

the eulvoge o o portion of these waters.

Rynof? Characterictice

The rumet? resiéusd, being only & amcll pert of ths basinewide
racipitotion, 18 sulject to conzidersble varizbility. Thic is &ue
lorgely to the eomplex {sterrclationship between rotes of precipitation,
the ebzorptive and vetentive chiracterictics of the mantle rock, the
£ moleture ‘éafici&miea in the mantle rock priar to e:ch storm, ond
pary ouir less euwsily Sdontifield facteors. The Lriegruted effect of 1l
thees Puetors fn the senlsrid regione ©f southern Colifornds tends to

Produse w lurre runoff contentriticn in shovt drtervals of time. TFow

Ty wprrecinte the foot thet sipse 1022 ; BC pereent of the tobtnl runcstr

I the peent e Tenceulu Cresi €eminuge wres chove Figmer Conyon

eoeurrel in 1 percert of the time.



The distribution of rumelf of Temeenle Creck &b Yigoar Caxycn is
shoum on plate 16 end is $ypies) of the entire Santa Margarits Biver systex
snd the Curp Perletom ores. The dxta on this diegran indicntes that
11 percent of the runoff occurred in 0.01 pereent of tha time or on 1 Aoy
in 10,000 srd that 23 percent of the runofl ocecurrsd in 0.1 percent of
the time or 1 &2y in 1,000, Probably the pest eignilicant feature of
this ddagran ic thit 50 percest of nll the runolf occurred in 2.6 percent
of ths 4ime or 2.6 doya 4n 100. Conseguently, ihe rem:ining 50 'percent
of the mmo®f wus &lstributed over the remsining 97.% dwys cut of each
100, It tecomes recdily sppurent from ihis sualysls thot ths major part
of the runsff camnel be effectively uiilized witbout the aid of murlsce
reservoirs,

The @usntion eurve of éxfly discshurge of Temeouls Cresk et Figmer
Conyon shosn on vlote 17 offers = further demonciretion of the comsentrated
neture of the runcff. The dlagron gives theo poreent of time in wilich the
@:41v diechorpe 4z equol to or grester tinn any indlested dischargs.

Fregquantly, wemeoes) cignificancs iz atiacked to the mean wvalue, Ix
+his case the wezn &aily Gisoharge; yel this curve shows that the pean
d:lly dischurge was equslled or exceslsd for anly 16 percent of the tine
or 16 diwvs oub ©F 100, Prohdly the most dmpertsxt fexture of this
reletionshin i thit for & percent of the tiee or & doys ot ©f 200,
the &cily Gischorge will be less thon e mosw dally dischargs. A for
Tetter measure of the unremalated runcf? do the wmedinn. In ihiz esse
the medion &lerharge rocunis to G331 of the penn,  Bolng the pedicm, the
Gaily diezharee will equd or oxcesd fhlo walus for bodf the tlome ond

LL » ey A1 - - . SR TR PN - as Yo £ prrn
will be leso tho thic volve for the reotining hodlf of the tize,
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Alec, watue olgnificince is often nttached to the meun ool runaff
ol o etrecm.  As plate 18 shoss, for Temacula Creck at Kigzger Canyon,
32 percent of the youra his ¢ runoff egqu-l %o or grester than the pown

ancal runcff aod 68 percesnt of the yeirs bos less runoff. This distrie

bution 1s belioved to be pore or lecs tyriesl of the entire Banta
Bargarita River basin, A somevh:t Lettor index of somad punc?’ 4s the
medicn which emounby to enly 58 percent of the mean smwwmol value,

Cyelie Distridbution

In ihe preceding mnalysis, the runcff items are zssuned to coour in
5 purely rondom sequence. Actuslly this 13 seldom the cass, As already
indicsted in tho case of precipitaticn nnd anmusdl tree-ring growth, there
fre often long ssquences ¢f dry years followed by long sequences of web
yeurs. Bolng & regiduad of the precipitxticn, the mmmel runcff will
aove thls same cyilie-~like &istribution.

Tz adternsting sequencer of wet apd dry years cre shom on plate )9,
vhick gives the cnmunl runoff 4n the Sen Gebriel e Ssvia Ana Rivers
eince 2675 snd 1827 respectively. Theee records cre axong the lonzest
snd moct relisble obtained in southern Cadiforniz and shoull be traiezd
of the oyl runctf distridution ir the faunta Kargarits River bogin end
the Cun Pendleton cres.

Lo shwn on plate 19, the record vesolves ftself irmte three &y
reriods and two wot perieds, 211 of vhich Buve bowm indicstel on the
<egmaz.  Hob w1Y the yeors within the wed periof sre wel, bus thay
profoxinste, axd nod 11 the yeare withis the dry pericd are rv, but
they predominate.  Toe net result 45 thd the oversge snmid runef for
exch ol the vl end dry sogquenccs vardes grestly, ze shoum by the erooc.

batchel cress on thic diagram, In oddition to the mean smd the redian
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anmisl runcf? for the peried of record, the &lsgrem indfeutes the 10
érfert years in ocrder of drypess.

Becauss of this oyclicelike characteristic, the runolf dute must
also be exnalyzed on the bazis of this wvebt apd dry dlstribution, Im
order to eliminrte = bias, exch baslc time period ghauld eomtsin equal
runbers of wet ond &ry secuences similer to that used in tatle 2 which
gives the mesn anmenl precipitaticn. In fact, the beglmning and end
of these runc?? seguences are in very close sgreerent with siniler
segrepation of precipitstion dsxtn, except for the cccaslonsl time leg
in the runc®f. TFor thit reasur the sums time periods used in developing
tohle 2 ciso have been uscd in preparing table €. This taslle gives the
averzge enmiil runst? in five sauthern Celiformin strezps ard its
depcrture frow the 1893 4o 1951 mesn exrusl rurnef? for the three
eyclic poriods 1905-103%, 1622.19%k end 1934-52.

Eich of these three cyclic-like pericds ciald be uéezi a5 & suitzble
base period of runmoff snilysis in the Senta Kargarita River basin a.nd. .
Cozm Fenlleton cren, Hovever, in the enalysis that £cllows, the base
time periods hove been confined o the two pericde 19221944 ant 193k

1051

Pl i
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Cormuted Rmalt

In order to obiain the ooneel rund?f in meny of the Caxp Pendieton
stresme for the two buss pericds 192844 snd 193%-1931, it has been
wecessry to Goternive the mapgnitude of this ropoll from correlative
dofu. Tassze correletive dote eust inglude san estincte of the baeine
vids precipitution, cn eppraisc:l of the sbsorpiive erd retontive qw;.l.'t'ties
ol the mantle rool, and an esticote of the natural water losses., On the
bosie of these factors, & correlatiom was developed, sucth a3 that shown
on plate 23, betseén the unneagured wontlly &ischarge of San CGuofre Cresk
and the cbserved monthly discharge of Sontaz Yeubel Cr%}: rear Hesay Crands,
Texeculs Cresk at Figger Canyum pear Temeculs, and Marriets Creek pear
Tereculs sfter & pottern deseribed by Troxell (1%48). Py the use of eack
cf these chuseryed recordz, three indepenfent determinstions of discharpge
of 8an Cnofre Creel for the periol Octobar 1922 through September 1951
were ohtudned. The average of these determinations wes asmumed to
represexnt the corputed mowthly diecharpe, unless otherwise indicated.

Tols pmethod wio repecteld for exch of the basing trested in thie report,

Honta Margarits River

Tae Eunns Morgorits Biver is the larpent and poot lzmportont of the
strenms dlzcharging ixbo the @ emn within ths cc.»..fim of Carp Pendlet
The lowver portlon of the Sontn Hargarits River ryotec consists of =n
alluvicl vuiley extending upstrenn for o @istnnse of ghout 10 nller fros
ke ooevn, which ke been dosipmted the lower Sont:c Mergariin River valley.
The proan’ wiber shored iv these deposite 4s onz of the prineipnl sources
c? witers for Carn Porlileton, Thoss provnd-wiisr repoyves BTG lerzaly

pustaineld by the runc®? originsting sbove the De Iarz €an gite st the hasd



of thue wdley. Accordingly, the following snalysis develops the anmusl
wutace-rder inflcr to this elluvial walley ot Do Iuz dom site for the
too tixe paricds 1922.k4 apd 193k-51. Tals 45 follewed by the ammad
rurface-water ouiflow or warte frow this velley for the s:me time periods.

Inflowr

The inflos to the lover Santn Margarita River walley sed poteatizl
source ¢f ground-wnter recharpe iz that welley has not, end 15 not now,
being messured ot De luz din site. Fowever, since Lovexber 192k & gaglog
etotion hes been meintuined on the Sants Margarita River sbaut 8 miles
upetrear from De Luz dsm site. This station, known ms "Sants Margarita
Diver near Fallibrocok,” mecmires the runcf? from €S square miles, which
repreperts sbout B7 percent of the entire buzin,

T:tle T gives the monthly dlscharpe, in cubic feet per szcond, and
sl e, in scre-feet, as recorded at the Falikrook gage. These
éxts are swmarized by giving the eintmun, guartile, mpedinp, maximm, and
recn monthly erd aprsial walues ot the botton of the tuble. The extreme
renge in these ponmthly and smma} values {llustrvtes the verisbility of

the ronofl in thic elrean sysien.



Table 7.- Monthly discharge, in cubic feet per second, and annual runoff, in acre-feet,

of Santa Margarita River near Fallbrook, Calif., for the period 1924-52

Drainage area, 645 square miles

Sept.: Annual
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Betseen the Fullbrock etatlon cad Do Iuz dan site the pain
tritutory L5 De Iuw Creek., YThe importanee of the comtributlion fro
this aren wo recognized in Mareh 1951 by the estahlishment of & goging
staticn by the Deporteent of the Xavy and 4he Gedloglenl Burvey, The
morthly dischorgs and sl ranatl for this wvery shorst perdod of recordl
iz glven 1o tudle &,

Tekle .- Momthly discharps, in eubic fee};_yzzr pecend, and
GBNIRLL TUNCLL, AN HOTe-iBf%, OF UB LUL Lreos
LOLF LLLiblOG:, Golif,, FOT thE PErich L0oLe52

H
voter Ah i Aol
yeas tCet. tiipv. e, tdnn. tFeb. thar. s Apr. shixy dumgrJulyrAar. sSeste s

16%1 - - - - - 0.CL C.hS O o ¢ 0 ¢ 29
1958 o) 0 1.08 Gi.s TS o2 b 2oL T RO JES B2 O ¢ 1n,%%

In ex@er te ebtain e exticfectory estimele of the inflcw to the loses
Sarbe Morparita Elver valley ot De luz dan site, it has been npecsssary o
cozTute the mroochle runs?? froo the €0-nmre-pile droinsge aren, includiny
I Tur Creck, vetvesn the rallvrost stoticon mnd the € site for the £5-
year pericd 192251, This coarmated recsrd wes bassd on a gorrelstdon with
thr wenthly mmefT of Roricts, Semestl, arnd Sants Yealel Cresis zlong
the puttern provicdy Geroribed,  Those cooputed velues vere sssumad €0
repyesest IS pervent of th: choorvel ponihly inflov hetween the Fellbrook
gontion ond the poadn of 4be river plus the waler lesses and retention
bebueun theve tvo points.  The compated rwneff fron thds (lespiire-zile
Grofrngn sren vhon 2428 to the Iallbres: record ar dndicnted in teble ©

>

R P LRt . N e . Lo g ™ Fege
cives Lhe mennl T froe th TODespe reen Z1e basin sbove the D Lee € glde

PR 5 an = T 2 e “ O gnds L - - s [ 3
and the anmulad Sflce into tho loewr Cowmio Rorgmrits Diver vAdgv.
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Tokle Q.- Cormutbed crmiil inflow, in acre-feet, to the
2o4er Harvs Fargirila Kiver valley at e Loz
Q.m dite TOr Pericsd 1occ-te

Hater ye - [T T Wl 000! Y
A 2= arts KARrprits § 3D
: vl , Deluz Creext | Cobined
1923 e 7,800 L,000 11,800
1o2h ¢ 7,000 1,80 8,800
1555 e &,200 1,400 5,600
1926 12,500 8,000 20,500
1627 85,100 12,000 7,106
1625 5,580 2,400 7,880
1923 k,8350 1,70 €,530
1931 4,920 1,900 6,820
1932 36,500 9,000 k5,900
1933 6,940 3,600 10,500
1034 k,870 2,600 7,470
1935 7,760 7,000 14,800
1935 T.070 5,600 12,700
1037 78,310 38,000 316,000
1938 91,090 32,000 123,000
1939 18,850 9,800 £8,600
R3¢ 16,720 10,050 28,700
sk £3,100 37,000 120,000
10L0 15,750 5,800 21,600
163 57,80 20,000 77,900
1944 21,850 11,000 32, 800
1045 15,560 4,200 2k,e00
1045 11,150 5,660 16,800
1GLT 8,700 3,200 12,020
1eh 0 €,640 6o 7,240
1558 5,850 230 6,70
1080 3,910 See) L5100
i9%1 2,750 o0 2,950
1052 k7,000 1,730 £1,E00
Diee poriod Pean sl dnfioy
1622.LY 37,000
193k-51 38,800

Ircludes ell of the ¢rivutury sres bebween Feldlbroch siabion
wnd D2 Iz dar site.
/o Estimsted.

{;‘ Lear Fullbroo:.
8]



This computed infloy rucges fram 2,950 acre-feet In 193051 to 123,000
sere-fevt {n 1957-30, which is typie:l of the ertren? vordsbhility of

the runc?f throuzhsut wosl of scuthern Califormisz. The mesn anmasl Inflow
for the 29-yewr pericd arounts to 30,700 acre«fect, However, thls valua
hug 1ittle mignificance In that the 23-yenr pericd cortzined two extended
&ry sequences cad enly one wet sequence of years. Yhen the two busie

tine perlcds are used, the pe:n ingresses to 37,D00 cere-fect for the
1522-40 pericd, and 38,200 ecre-fest for the 193451 perled, gpiving su
average valus of 37,600 sere-fect vhick moy be subject to o possible
errar of chout 10 parecent.

Lecruse ¢f the extrems vorisbility of ¢this {nflow, the snmisl runoff
for the gipgle year 1937-30 exceeded the mean cromue) inflow by 227 percent,
af ghows in toble 10, Thiz totle gives the maximor and winlrun sversgs
amminl Yanatt for time periods renging frex 1 to 6 conssoutive years. The
4o wvettest conscoutive yesre vers from Oetober 16385 to Septerber 1938

th oen averege swrwnd runcit of 120,00 nereefest or 219 pereent soove
the peon valuz cbtzined from table &, As the tim pericd ircreased to
G conscoutive werri, the overage somaad runctf dscreased €0 72,600 nore-
fect but oilll reoidinel 63 percent whove the menn valus.

2% the oihor extroms the 6 consevutive driest yeers comured from
Cotober 1540 40 Septenhor 1071 and B.d an averare enmidl ruetd of 8,500
sera~fesy, vhich iz 70 pomeent beloy tho pean veluz. The driest single
year was tht of Qotcher 1930 to Leopterbor 1951 end hud & runc?f off

enly &,0%0 poresfeet or ety O percont of {he menn vilue.



Tuble 10.~ Maxiran ond mintows arnuidl inflov, in acre-fest, to
the Joser Ganbx Wargirit) LIver Volley st 1o Luz
@i slte for pericls of 1 1o U consecutive ye.rs

2

$ : e i Departure from pe)
1‘;’;522&@ ¢ Fericd Avmig?‘ ;ff“‘l . st m@e,i‘?
: 3 = s in peroent
Moximne anmisl inflow
1 yeur 1937-38 123,000 227
2 years 193538 120,000 099
3 years 193639 €3,200 i3t
5 yours 19165 82,600 120
6 yexrs 1936-L2 72,600 : 93
Finlmay ormusdl dicflow
6 yesre 1945.51 £,400 -78
5 yaurs 1shG.51 6,7Co «£2
L yeare 1%7-51 5,370 -
3 yesrs 1645-51 k,750 &7
2 years 151551 2,730 ~50
1 year 1950-51 - 2,950 -2

1w, HMeuw sxmmal inflow & 37,600 r;cré-fe&t (b3sed on the nverages
for the 1922.k4 and 1934+51 base periods).
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Outflov

Toe gurfacee-wster ocutflor or wuste fraz the lower Bant: Margarits
River valley has been dbeerveld since February 1923 whem & station wab
estztlished at ¥sidora cbout 2 miles upsirean from the osesn. Teble 13
comtains the momthly dischorge and exmucl runctf st this stution for
the period 1923-52. As &n the case of the reccrd chbtained ot the
Pullbreok mintion, this teble gives the miniruw, quartiles, redismn,
maxizun, and mezn ponthly discharges, sné the smmnl runoff.

On the busls of these duta and the estimated smmul cutfiowr for
1322-23 =nd 1925-30, the mean enmurl outflov wue 33,000 sorgefoct
for the 1922.4% basze period upd 35,400 acre-feet for the 193%.51
veried, with the aversge snoual outflow szounting to 33,700 sore-fact.



: Annual

1 July : Aug.  Sept.

June
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Teble 11l.- Monthly discharge, in cubic feet per second, and annual runoff, in acre-feet, for Santa Mergarita River
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The maxirun end minioun erowsl purfacgewater cutflow from Lhs
Jower Cante Morgarit: River villey {o giver In table 12 for pericds
e 1 to 6 eonsceudive yeira. The maxirum snpus) cutflow oscurred
in 1937-38 and amounted to 122,000 ecre-feet o 1,000 ncre-feet less
than the inflos. The avercge anmal cutflow for the wetiest 6 cone
secutlve years snounted to €5,000 sere-fect, indicuting exn average
apzeed retertion of 2,800 sere-feet in the lower S.rte Merpurits River
valley.

During the € driest coneecutive yoirc occurring botsesn Cotober
1945 and Beptesber 1051 the sversge suoual cuiflow smocunted to 3,280
sere-feet. This represcnts arn sveruge enrusl retenticn of 5,120 acre-
feel in the lower Banta Mairgarits River walley.

Cn the Basie of the mean values of 1nflow to and outfleow from the
Saarts Margarite River wulley, the meon anmuel retenticn s been obout
3,900 veresfeet. This retentionm vas of course supplesentsd Ly precipis
tation J.10Ingeom the walley floor end minor runaff from the 35-sguare-

mile tritutary sres betveen the Do lux duas elte and the Ysidere gape.



Tuhle 12, - Moxinunm ond winirum sl oxtflow, 4n cere-feel,
Yo TOL Lower bames Forfarits flver valliey ot
Yoidoss der pariods of 1 1o O congestulve yesrs

T Departure from pe

Average annual . enminl outflos

Lengih of
faas O Fersiol

> o8 s
s A9

pericd catfiow . in percent
¥axirum anmusl catflow
3 wenr 15‘37 30 122,000 : 252
2 yeurs 1036 »*,f:v 116,600 254
3 yeurs 1935 &7,300 159
L years 1935—%0 71,100 1l
5 yeurs 193:2»1;1 60,400 139
6 yeirs 19352 69,620 107
Mintmuam corasl oabtflovw
& years 19h5-51 3,280 ~50
5 weors 1$4Ea5 1,530 =95
13' yeore 102’7"/-» 200 Q99
% years 1648.51 162 -93
2 yeurs 1845-51 o «100
1 yeur 195051 0 «100

2/ Veun eprual cutfios = 33,700 scre-feet (based on the averagee
for tte. 192240 anf 193L-51 bace pericds).



fon Miteo Creex

Tue muin purpove of this emalysis ie the determimution of the
surfucewumter {nfior 42 and the cutflor Proo the &iluvisl deposits that
P11l the pain camyon from the ocexn upstresm t0 Devil Canyon, o distince
of mbout 10 niles, Tee irflev represents the crportunity for the
recharge of ground-woter stormge ns well as o pessure of the recoverzhle
weter aviileble for future use; whereas the outiflow represests he wiste
to the oeean. A in the precelding enilysis, these data are segregnted
into two paris, {nflow to and cutflow froc thase allurial valley sreas,

Irnllos

Az un 2l 4z devoloping the surface-wster fnflow quantities, the
conirituiing area hus been segregsted into three ports: (2) The upper
fGen Mateu Creek wilch draize the major pard cf the Murriet: Platesu
(b) the Cristianites Canyon; and (c) the lower mouwntetn and fosthill
&BIQUE,.

Urmer Sun Hateo Creek.--The upper Son Futeo Cresk Groirage ares

inclufes the £ sguere miles on the Murriets Pletesu shove ths Jurstion
with Devil Cocyon Cresi. In 1851 the Geologic:l Sarvey end the Depsrte
ment of the Nevy established o pupoing shation ca Son Mateo Crexk sbout

C.? mile ebove Ben Miten Roud ford, In ceptesiver 1952 e perronend stotion
wag esbudblishield hadf ¢ pfle beley the Junttlion of Son Maiteo Cresy: with
Devil Cunyon Creo: €0 meseure pore securately the runct? from the platesy
ares to the olluvi-l volley., However, the rwcord fresm this oto vien f&
ertiraly too chort to be of rreut signilficsnee 4n Gevelcping the ronetl

calrseverivticl of the nyes.



Consequontly, in corder to obiain the runsff fram Marrichiz Flsteou,
¥ wus neraasery $0 resord to smlyticsl rethods involving tle preciple
tation, the edboorptive and rotentive qualities of the mavile rock, and
the natural water losses. Using thege ftems, it hzs been poscidble ¢o
Geveloy e relatiomship between the urpeesured xunoff from the platesu
&rd the pomthly rancff of Murrlets, Tereculs, ond Sambs Yosbel Creeks,
The dats obisined for the peried 1922.52 cre shown in toble 13.

Tadle 13.- Corputed anmurl runoff, in ncrefest,
of woper Eusn Boteo Croes for the pericd JUCZ2.52

$ H :
Yater year ¢ Anmusd runafdf t Wober yoaur 3 Aol runeff
? ? T
1923 €,700 : 1933 30,000
102k 3,7CC t 1035 10,000
1923 2,807 : 1e40 8,600
1826 11,000 : 1y 36,000
b Rveelrd 45,000 t 1che 8,100
H
1925 2,700 t 1653 21,030
1529 Lk 100 : 166k 11,000
2530 6,100 : 245 9,500
1831 2,420 : 1546 €,650
1952 20,000 : 1shT 3,300
1933 &, o000 ¢ 158 1,900
193% 1,300 H 1G4HG 2,80
1935 5,100 : 1920 1:6’:{}
1930 5,800 H B 375N 1,108
1937 42,000 : 1552 83,000
Bage period Hoon anmal ransil
10024k 13,000

153551 11,500




e 30eye.r poricd dnaludes in thic t:ible tendo to produce n
blused reecrd fn ¢t it insludss ore vl and tve dry pericds. When
ellusted for the eyclic time pericds in an effict to reduce this bias,
ihe meon enmnl runeft coounte to 13,000 sere-fect for the 22.yeor
pericd 19224k axd 11,900 nore-fect for tha 17-year period 193k-51. On
the busls o those quantities the Deak sl nmeft of the uppsr Ssn
Yoteo Cresk bacin 4s 12,b00 serv.fect, miject Yo » poscible error of
shoul 22 percent,

Cristianitos Cres)k, --0n Iececher 26, 1950, & gaging etaticn wus
estudlished on Cristisnitos Creek below its yunctian with Tulegn Cregk,
vhick peuisures the runc®r frou sbast 06 square miles, ty the Ceclogiesl
Gurvey srd ths Departoert of the Yavy. The records of partlly discherge

erd spransl runcif oviadned st thic site sre given in tadle 3b, This

Ttle 35.~ Monthtly discharge, 4n cubic feet per geocond, =nd
GO7AL.L TUROUY, iD nere-raok,
Crecr Ty Lor Clercnbe For the period m; T

: :
Hiter Fomth t frrooa
[ <
el e e VY H e g Telloe oy Shane fAniv Ife $Geet }
109 - - - C ¢ o ¢ ¢ o ¢ G 4] -
1952 © O Go 2 oz.e 2w 10 k.o .3 0.5 0.2 0.4 5,000

recerd of wbaut 2 yeurs de entirely too shoot to represwnt rualf? conditions
1o thls sren. Consegurrtly, 1% wos nexessary ¥o resort 1o the sipe onlyvie
1ol voihodz woeld in doveloping the previous reoomd. The cmrpated wominly
runcif Leoe the 24 sruoere milea wzztrear Iroe this glte for the 30eyesr

rperioed 1007.50 dr memnrived vy years in toble s,

-



Tedle 1%5.- Comted spmal runoff, in nereefest, ¢f -
Cristierilos Creex sor the period 1Goz.52

: : 3

Water year it Astual runody § Water yesx i Anmasl Tunolsy
H t t
1923 710 4 1938 7) 509
1924 293 : 1939 1,600
1925 150 t 1540 1,300
1905 2, hoo : 1541 8,500
1527 1& o0 : 1942 o3
t
1928 150 : 1543 %,°700
1929 350 H ANk 1,800
1930 €70 s 1945 1,k00
1931 160 : 1646 &0
1932 5,000 H 107 260
H

1933 390 t 18 ™
193k 39 : 19%e 200
1935 585 H 1950 &1
1938 750 H 1951 & o
1837 10,000 H 1952 s 5,200

Baze pericd : Meun anmel rumofl

192254 2,800
153k-51 : 2,500

nf Neagured.

The &tz listed ir toble 15 indieste & mesn anmd runclf of 2,800
sere-fert for the Z2-year buse pericd 1922-4h und 2,400 scre~foct for the
17-yenr pericd 1934-51. On the basis of both these pericds, the mean
arvma) runct? of Cristicnitos Creek is 2,600 ecere-fect, sublect toa
pozeible errer ©f sbhout 20 percexnt.

Losrer mountadin and foothill mreas,--The remiiniuz portions of the

fan ¥ateo Creek bueln trivulzry to the epsetnd alluviad volioys are in

tke lower moumtalr and foothill mre. belor the upper fon Brileo ol

Cristionitos Cresk gages. The caguted srnruwd rupall frov dhos rounlain
and foothill erens ©f about 30 sguare miles for the perled 2020 to AGLD

is given in talble 145,

R



T=ble 16.~ Commted npmi:l rureff, in acre-fest, of the
lower rcuntain cod ToOLhill areas GFf fon Pateon
Creer tor the period 1920452

t b4 H
Water yeur t Anrmsd runoff t  Hater yoor 3 Aoyl Tuncft
b4 4 L4

1923 220 : 1938 2,200
192k 120 H 193¢

1925 T7 : 1540

1925 940 : 1951 3,200
1527 5,800 : 9%z 320

H
1928 YK ' 1543 1,700
1929 136 H ishh &0
1930 260 : 1945 450
1931 8r H 1946 260
1932 2,000 2 iohT 100
H
1933 110 : ok 52
193k 36 : 1949 &
1535 190 H 1850 48
1835 ko 3 1951 35
1937 §,000 : 1952 2,000
Dave pariod Yeun enmmial Mmool
10225k 1,100
163551 00

Ihe rean srwmsl ruact? axcunted to 1,100 scre<fect for the 22-yenr bace
pericd 1522-kk snd 600 serefeet for the 1T7-year base period 193451,
n the basis of these tuc pericds the monn aromzl runcf? for the ares
i5 1,000 rere-fent, mblect to & possible error of sbhout 20 porcent.
Totl Anflos,esThe entire Tacewwater inflov tributary to the

slduvisl wlleys in the lover portione of the San Mateo Creex valley
ropresants Phe sum of the &its in dables 13, 15 and 16, which is rized
iz table 17 for the 20-yesr period 1922 to 1957, During this period the
eatimibed ool Inflow from the 137 spusre wiles of droinsge arex has
rangeld fron L,A00 wore-foet In the 1951 witer year $0 €5,000 nore-foes

the 1027 water yeur. The mean arausl dnflew for the wbiaped base tive

5

122



5

periods uwnourted to 16,900 atre-fect for the 1522.44 pericd and to
15,100 core-faot for the 1934-51 pericd, which gives a mesn emmcl
inflow of 16,000 nore-fest, oubject to & possible error of cbout
€0 percent,

Trble 17.« Commuted anmunl inflor, in acre-feet,
T3 the TTwvI L valleve of Mon 15

TERE 10y thg per -5,

Water year | Amemsd dnflow PoVater yeor ¢ Amwsd infiov
1523 7,600 s 193 Lx, 000
160y k,ic0 s 1539 12,0C0
1827 3,000 ' 1550 10,000
1655 1k,000 s igh) 48,000
1927 65,000 t igho o, k00
16253 2,900 : 1543 27,000
1920 4,600 ? 15ah 13,000
31930 7,000 s 1545 13,000
1931 2,Te0 H 1646 7700
1932 26,000 : 1gh7 3,70

:

1932 b, 00 : 1648 2,000
19%; 1,500 : 3ghy 3,100
1535 5,800 : 1050 1,7CC
1935 6,105 : 1951 1,100
1937 5h,000 : 1652 33,000
Bage poricd Vean arasl el

16224k 15,900

152451 15,186

The extrese verishflity of this fuficr is dempnsbrated by the dats
given in tulle 180 for pericds ¢ 1 6 6 conseentive years., The eptimsted

- - “ . oy o dose o i
rapimm enetd dnflov ozeurrol in 1920-27 vhon it excesfod the mesn nmmnl

widue by 305 pereont. As the time pericd lengihened €0 € ecngecutive yeILTE,

- —~r S v . BT RN g P S rowd S
the evercce rmnisn inTloy gecreased 4o 7,300 unresfeet Lor the poviod

g

b S ) r o % Y N - . w &
161052, whieh is pRi11 E2 pereant above the wewm anmel volue,
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2ble 18.- Modrue erd minirie eonruted enrun) inflow, in ecre-
teot, 10 the oliuvvisl villeys of San lated Creek
for puricte of 1 t0 &6 comsecutive years

H 1 Avercg: 1 Peparture from

Length of .  pgriea t  apmel : enmeel 4nflon
voericd - . o Y o N | & YOS, |
= i : I AW i L&l PETTENY

oxdmas enmasl Inflow

1 yeur 1926-87 €5,000 305
2 ye.rs 193638 k7,500 197
3 yezrs 1936.35 35,700 123
k years 19%6=L0 29,200 e
5 years 1930-k1 33,000 165
6 years 1935.42 £9,100 B2

Hinfrum anpu.l inflow

€ yezrs 164552 3,200 80
5 ye.irs 104651 2,300 =86
L yearc 154751 2,000 88
3 yeirs 16%8.51 2,000 «55
2 yeors 164651 1,k00 <01
1 yeor 1955.51 1,100 <93
o/ deswn enmnl infler » 16,000 acre-feet (bused on the overages
for vhe 1922-Lk and 193k-51 buse periods).

Luring the driest C-consecutive-year pericd 1945-51 the estimateld
eversye eanutd ioflor decreacsd to 3,200 sere-feet or €0 percent below
the pe.n vilue., Iz 1030-51 the inflov Surther Qecreaszed ¢C 1,100 sere-

feet, which wep only T percent of the meun amrasl inflov.
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Cutfliow

1la en elfert to doterming thet portion of the surfacewater inficw
wasted of surfacs-viter qutflow from the eonstsl slluvial valley aress, the
Depertoet of the Bavy ectalliched o gaging station on October 22, 1946, on
Can Hateo Creek chbout h:lP a mile from the ocean, The cheerved roathly it
ficy in eutvic fest per sccond znd the snrad runc® in acre~fest, prior to
Cotober 1, 1952, cre listed in d:ble 19,
T:hle 18.« Monthly outflow, in cudic fest r gecond, and

el outflow, o ucreefeet, for ben Moteo
Creek st Oin Coolre for TR Period Libets

Woter , kenth :m
SR T EC P T TN N T UG Ll Yt Asir. 1 B0t e ¢

15T 010610010 010 G0 010 C100,100.83 © 0 O 50
WE 0 0 o o 0 0 o o © © ¢ o ¢
1o ¢ 6 o 0 © G o ¢ © c © © 0
950 6 0 O c o ¢ I 6 o © o
01 ¢ 6 ¢ o ¢ C o © © o © 0© ¢
g2 ¢ ¢ ¢ 128 5,05 187 3.8 9.2 003 ¢ 0 © 22,80

Deoiwse of $he extrowe éryness, only 50 scre~feet wasted into the coean ns
urdes sunelf Garivg the Seyear period 1646.51. During thic period the
tolad ctopated inflos ermcuntel to 131,000 nere-fest. Conpogusntly, this wenld
ropresenl an arperent wrercge enml retention of 2,300 scre-fect. During
Tiesl paricd of dnis recond, the outflov amaunted to 22,850 scro-foet fron
woonrpeted Lelloy of 30,000 acre-fect, This wald lesvs on epperant retention

U T,200 mereefeet in the elluvial volley £411,
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Prior to the dnst-llstion of the ocutflov gaige, o series of wistellonecus
spogucerents vere also mde =t this eite by F. E. Cresn begiming in Arid
19359 z2r? contimuing throuzh Februiry 1641, On the basie of thesa frequent
razsurensnta 1t has been possible to develop an eatimte of the somthly erd
anmaal cutilow for the e-yeai- period 193640 &3 ehown dn tstle 20. During
thin 2«yexr pericd the cutflov totaled 5,300 acre~fest frop nn estimeted
Liflow of 22,000 scre~fert, and the residu:l represorts un appurert sormanl
retemtion of 6,350 ecre-feet.

Table 20,« Estimted monthly outflow, in euhic feel per second,

anad BIIALLL CULiLOY, IR aere-iest, ©F Bul Jies Lreehk
el ban Cnofre for vhe Perich £030mdl)

: H
T

yesr

-

PockatEva tiend Jant Feb.t et Anrel 3eviRoe I thoe tlent t

1979 3.1 L.0 L7 621 3% 122 57 1.6 11 09 C.9 0.9 k200
1680 .6 & 6 2k 38 10k 27 1.8 9 B L & 5,100

fnn Onsive Crask

The «lluvizl valley of San Coofre Ureck extends upstrezz froz the ocewmn
Ttz & nfles. The ground woter gboved in these Geposite $8 an irportant
swree of water eupply 40 the CQup Fenlloton amga. Conozpuently, one of the
eein purposes of this ennlysis was o Geternire the sarifen~rotor inflior to
end recharge opsortunity for eusicining the proamd weber &n ¢hase olluvisl

A I
geponite.



Infllor

G Decerber 27, 1030, the Deporbmint of the Favy, in coopersticn with
the Cealogienl furvey, erctoblished o gagleg station on S Cnofre Cresk In
the volley urer sbout b miles fron the ccennm to measure the :mrfwe-—smter‘
irflos or gross rechirge opportunity to the min velley ore: fGownstressm, T4
wed drpractical €0 peusures the nllow 2t the heads of the valley net omly
bgouuee tires stations would be reguired instesd of one bl clso becsuse the
depcsite are thir, The wonthly nnd snmicl dnflor from the &1 square miles
of drudnnge nrez s ooserved st this ecingle staotion 1s gliven in teble 21,

Talle £1,~ Monthly 4nflov, in cudie feet per second, end

anmacl infioy, in aere-.feet, for &an
Crea: reur ba Cnolre for the period 1970e5.2

Water, omgh < Anrmel

ey . 3 “ - r. I3 " »
TSR, e b dan, Y Rt t Mow 8 e Jaar §iteas

1851 - - - G o 0 o 0 o ¢ ¢ 0 ~
102 G ¢ 1.0 L6 2,735 84,3 13.0 L,25 231 1.32 .72 WA8 7,620

The lenk ef records ol the head of the allwvisd velley mesr Tent Canp 2
rz4a2 1L pecssoiyy 1o ¢ the cnmsl dnflor for the 30.yeur pericd 1922.52
woteh i glven In T&le 22 wnl derived frov $bhe coxmuaretive records of the
Parriets, Tesgtwl-, and Gunts ¥ovbel Cresks. The commrbed pear wurnanl 4oflow
to the alluvi=l sres frox the b1 epuure plles of drainage sren for the 20
yezr base peried 15I0-4L wpownte to h,200 wereefeot, desrstsing to 3,800 soree
oot For tue ITepear Lose pordicod 10T, (a thz bosis of thess two pericds,

th reon ammil $nfior w1 be L,000 aere-fesi, sublect to o roezsible error
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T:le 220« Comparted zpnrundi inflow, in scyg.fest,
o m*» uluvm vllev o{‘ tan (m;f

““é‘&‘:}: for g
H ) H
Hater yeor ¢ Anmua) trficw t Weier year @ Al infiow
: s $
1923 1,700 : 1638 11,100
182 030 $ 1939 2,800
1825 50 : 1640 2,408
152G 3,800 s Isky 12,300
1927 14,800 s pE i) 2,200
$
1928 €30 : 1gh3 6,50
1929 1,000 ! 1644 3,800
1030 1,650 : 1645 2,600
1931 k2o : 1G5h6 1,80
ig32 7400 : 1047 730
1933 1,100 s 198 L20
193k 230 t 1uho €82
1935 1,1C0 H 1650 380
1635 1,400 : 1051 250
193 14,300 H 198 7,600
Ewe pericd Hioun sppesd $nfiov
i 8= 2 &,200

3934-51 3,800

The mximm end piniome: emand dnflov to the «lluvizl willey are given
iz t:ble 23 for 1 to 6 counvccutive years. Daring the wet year 1925.27 the
ammund fnfiov of 14,800 sere-feot excecded the men value by 270 percert.
Toe everaze soru.l Anflew foo the webtest € esnzeortive yenrs frem 1535
to 1542 axounted £0 T,500 were-fet or £4 percent moms dhen the pean

volus.,



Toble 23, Marfiem apd minirun sorgel 1nf1w, in agre-fect,
io tne oiluvial vﬂicy of bun Onofre Creek
tm‘ rerioas of 1 to © consecutive yearp

Departure from pesn
el inflowe
(i*& rﬁm}

snma:zl
inficer

lengih of

period Period

e BB we
6 0% @

e w5 en

Moxdemim norand dnflow

1936-38 12,700 ks
1935-35 g,500 135
193650 1,650 g1
93641 &,€00 15
193642 7,500 &8

OV B B b
AGENES
(ELEhh
s Y 0 Moo

]

1

iniruz snnesl dntlow

19&»51 720 £z
19& J-J C' "&3

Ads
b

€

)

b yeu=s 185751 %2 «&5
3 yezre 19&3-?1 bLo
e years 1640a51 32¢ 5z
1 your 1950-51 250 ~S

&f Feun ammnd dnflov = 4,000 sereefest (bused on the nversges
for the 1922-Lk and 193551 b'we periods ).

In the driect € consscutive yenrs 1545 to 1951 the average snmusl
rllow Geclined to 720 core-fest or 82 pervent below the meon snrusl
inflew of §,000 vere-fost, Tne pinleam inflow cccurred in 1950-51 and

smeunted to oy G parcort ¢f the meon volue.

o C2otoer 17, 1550, o piaticn wig estobhlished ty the leparinest of
the kv oo Can Confre Creck gbhout €.5 nile vopziresn from 4he ocesn to
LfuTe the sriescev e culllor o wurte from the clluvial valley. Ths

verord of miniily wnd samnl? oeudfloc 1o plven fun tokle 2% for the rericd



Tobic 2.« Moty outflow, in cubic feot per sacond, and
SINORL Cutliow, in aere=feet, for f.n Onorre
Creck 6% CEn (norre for Lhe perich dowbesos

watf;';”‘ Konth ~ ! s
200t ey, Thee T Jom 3 Febh, 3 Pyt for fiea - Yol ing, 18ept
17T ¢ € 0 0 ¢ ¢ 0 0 O 6 O 0 0
e ¢ ¢ O 0 0 o ¢ ¢ ¢ 0 0© o ¢
e 0 0 0 o 0 ¢ 0 G & 0 © 0 G
1950 0 © ¢ ¢ o o o ¢ ¢ ¢ O o 0
9% 6 0 0 0 o ¢ ¢ 0 c U 0 0 0
1952 ¢ © ©  37.1 0  ki9 291 © ¢ ¢ ¢ 0 5,030

On the beslis of this cutflios recerd, the apperant aversge smmal
retention in the adlwvizl velley amourted to whoul 500 acre-feet during
the Seyear period of 19:€.51, Iuring the falrly wet yeor 1951-52 the
apparent ermusl retemticn wss 2,600 acre-fect.

1=n Tleres Creck Valley

Ticéra fe Larbre ond Les Pulgss Crecis, which together form the las
Tlores Creer voller, €roin chowt 25 squsre mliles of cosyiel rountain and
fomhill sieo bofore dicclarping ordo the wlluvial deposits of the comstul
oladn,  Alter nrlng the coardsul plodin, these tweo riresss Jjoln te form

oo Mot Urecl koot 0.0 mile froo Lk ofesp.
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Inflos

The computed amomd eurfecos~wnter inflov to the ecostel plain frew
the 25-squrre-mile tributsry ares s derived from the same type of
ansdyticsl rzthods used for San Miateco and fan Cnafre Creck wvulleys 18
given in table 25. As indiccted in the teble, the estimated smmnl
inflov rorged from 25 to &,100 neresfect, with o rean enrsl value of
1,480 coreefoet for the whiansel bose pericd 1522.54 and 1,710 scre-fect
f£6r the base period 193k-51. Tha aversge of the two bsse pericds pives
a paap of 1,340 acre-feet midject to 2 possible erroy of about 20 perceat.

Tuble 85, Corruted apnmiil inflow, in ncre-feck, to the

Ziuviog viollevs of riedra ce lanire srd
Tan PULlEis Cresic Yor ©hz peciod 10ou-ba

e H H
Waber year @ Anemsl Inflow ¢ Hoter yes ¢ Ammcl dnflov
: ' ¢ }
H
1523 210 : 1628 L,e00
1924 150 : 1938 T30
1523 o $ 1640 €10
1905 1,200 : ichy L, 200
) B Y
1927 £,140 : 1ghz LGo
13
»
1920 oo : 1947 2,300
p Ry ke : IGH 840
1930 35 s 15 €20
1021 5 s 2 %., G0
1030 2,600 : 157 180
*
1233 o5 H Lo 60
IG5 L H A4 93
1935 o 3 0% &9
1635 250 : 160 &4
1857 5y 300 : kR 2,5
Buse perind oo :mtu:& el
1 .::*-i; 1,880
1o:ka%3 1,21‘

La
<)
A%
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Trese drta uce supplemented by toble 26 which gives the extremes of
" this anruel inflov for periods of 1 to 6 consecutive years., The extrere
varisbility of the irflov 1s ehoun by the periods of € consccutive years
for wvhich the everage enmisl inflov renged from 130 to 2,600 acre-feet:

or the departures runged from plus %4 to mimus 90 poresat from the wesn

an=l inflov of 1,340 serefect.

Tuble 25, Muoxbmas and pintmem snmz) 2nfler, in sere-fect, to the

sdiuvie]l valleys of Pledrn L2 Lusore ahd Lab Palg.s Croeks
Tor periccs of 1 10 b consecutive yeora

' Average 3 Departure from pe:
Lepgthof t Period  t agmd 1 e;med Anflod)
peries ' :_dufior ( ;
Moximm armu} inflov
1 year 152527 8,100 ‘ 504
2 yeurs 163635 k,750 25k
3 yeare 193635 3,500 15%
4 yeurs 193640 2,700 ' h1a8
5 years 153641 3,000 izh
& yexra 19352 2,680 ' Sh
Mindrer sameal infloe
6 yesrs 194551 130 «90
5 years 19%5-51 T7 -
L yeurs 194751 55 -5
3 yeurs 1gh8-51 55 55
2 years 195051 38 ~97
1 yeor 195051 25 53

g/ Fewr spmasl dnflow = 1,340 sere-fect (based on the sversges
for the 25224k snd 103451 bure pericds),
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Oatblflow

In erder to menmre the surfsce.water cutflor frox the vulley, the
prriment of the Xavy in coopsration with the Cecloglioel Survey eptobe
1ished ¢ g:ging sbation on Las Flores Cresk on Roril 23, 1951. The
reutily and svand eatflow for the tvo witer years 1051 and 1952 ere
given in t:ble 27, ¥iesellameocus fizekarge ressurerents pado in the
1902 water yeur ut & eulvert under the rilroesd 11 sboul 1,000 fect
garth of the gaplug steticn indicsted oz s@dition) cubfiow of chous
G0 aare~fest, vhich 1s derived from groucdewuter overflow. (Seo sectiom
oz gramil-water outflor exd overflowv. )

Table 27.« Monthly outflow, ir cubic fest rer second, end! armel

Qutiios, in acre<feet, Tor Lob FLOTer Crook Foor
Leeancidn To0r the period Y055u00

- i .
- - »
ks yash
Water : Yond s Arraned
year - - . . x
$OCL, 350V, SO0, § Unlie f VEue ! FAATa DALY, T e tJung LUV IANT . I0e 5. o

1951 o - - - - - - 4] Q g B Q -
1;33 Q 1(9 017 l"?oi ."3:‘.? 13'6 2'?3 -GQS G 0 G O 1’8?‘?’

O the basls of this very short recort, the spperevt snmnl rebention
from the surface-veter inlow €0 the cdluvicd denosits of thin drulnage

=
)

ares apormted 4o sbout 20 sere~fest in o 1901 water yoor ond L ot

feel in the 1952 woter yeur.
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Eztueeen Log Puleso Cres: snd tho Bento Forgurita River is the Aliso
Crezk drainapge wrea. In most respects this drednigs orex s very sinilar
to thut for Las Flores Cresk valley, Abews £.1 equrre riles of the coastal
pountsin and foothl aress 4n the Alisp Creck f€raoinsge ares ere tritutary
to » winor elluvisl plain that extends inland froo the ocssn sheut 1.8
piles (pl. 1).

Infloyw

Lo cversge spmuil eurfece-water inflov from this momtaln and foot-
hill erew to the alluvis) plain 45 estimted to ba 270 nere-feet subjlect,
bosever, 1o & poasible error of elbout 20 percent. Tae chronological
Cletribution eng mmgnitude of the somyd evernts should wery directly
with the siziler &ubs for Pledr: de Iurbre and Lag Palgns Cresks,

Cutfios

The purlaceeviter crtficw wasting into the cteun frox this drainsps

ey is not being meamired, sand po estimite hic been mda,



GO D-HATER RESUURCES

Ty G. . Worts, Jr.
INTRODUCTION

Copp Pendleton contairs four eizsble coastal strewm bapins il of
which have been developed for greund-water supply for Camp and {rrig:tion
use, 7Thess baeing ere formed in the villeys of the Sunta Mergarits River,
lus Flores Creck, Sin Gnofre Creek, end San Mateo Creek (pd. 1), In
eddition, there 15 o very minor comstsl sirean wvalley, pamely Aliso Creek,
which hus oy one sall expply well, snd the coastal aren between Las
flores Creek and Cockleburr Canyon, which ie urdevelopetl, Becuuse these
areas geologically apd hydrclogie:lly are largely seporute, the graunde
sater recaurces of each 1is recesssrlly treated bezin by bosin, The order

£ treatment 1s necording to size of the etreaw sysien, ss fallorsz:
Conbe Marparita, Son Miteo, Sun Gnofre, Las Flores, sod fldes. I
2lition, ground water in the coastsl intervalley urea 15 discusssd,

The evuluwstion of the ground-water rescurcss of each gtream v..lley
iz &mxcwu through o presentition of the cecurrance of ef ground woter,
gource and movement of graund witer, nahure znd uaxctity of recharge and
- dischurge, waler-level flustuctions epd their relation to gtorege change
£l 1o esnewntor intmicion, estismates of rerennicl yield insefor as

roesitle, npd the chermfenl suwldity of water in the witere-yieléine depocite

sad rocks. The quandititive trestrent of the varicus busing o $0 6
largs &ecree limited by the aveilslles records of gireww ruesif, grouande
waler pumpage, end watere-level records. Ths eoncepis repwrddns e bugic
Principles of groundewiter coctrrence, moversit, mech apt, Qirehhroe,
slorepe; and perennizl wield ere diccusned in the trestoord of 02 lows

Eanta Farga:rit. River bucin; but, excent for eriticd prins! rlea:, L Nt
repeutel in the presemtation ¢ the cither oirean valleye,



Throughaout the following sections of the repord, references ore
wide to the four basie @b raxxpeniims thut have been asssghled fn n
soparste volwse. Duta pertaining to wells, thedr depth, casing size,
reaguring polnt for dbtaining woter«level monsuremsnts, eit., ore
contained In eppendix 1, todle 1A; ervss-indexes of test-well, Cup-
suppdy wall, and Geclogical Durvey well mmbers ware contained in tshles
1B end 1C; drillers' legs, testewall logs, end shallowsvell logs are
rresented In appendiz 2, tibles 24 through 20; recards of wter-level
peasurenents in wils are coppiled in appendix 3, table 34A; and chemicsl
analyses of sirewm, well, end oceun woters sre contzined in sppendix b,
tublea A through kT,

L KON
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Throughout the fallowing sections of the repord, referenses are
mide to the four basic dsts appendlxes thit huve been ssaeshled in o
soparate valume. Dota pertatning to wells, their depth, cusing siz2,
reaguring polrt for obtalning water<level moupuvements, eit., am
coxtained in eppendix 1, todle lA; eress-indoxes of test-wsll, Cupe
eupply well, and Geclogical Qurvey well mmbors are conbairned in takles
1B znf 1IC; arillers' logs, test-well logs, ond shallowswell logs are
yresented in appendixz 2, tables 24 through 20; records of wuter-level
eeasurements in weils are cooplled in sppendix 3, ¢able 34: and chemics)
analyses of strecm, well, and ocgun woters are eontzimed in appendix b,
t:hlea UA through hE.
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TID LOJCR SALTA BARGARITA RIVER BASTH

Aren) Extenkt

The ere:d extert of the lover Sumts Murgarits River busin ic lixited
priceipally by the surfzee extert of the slluvium, chiamel deposits, and
tarrace deposits. Too upstrean end of the bueln hie besn set arbitrarily
at Do Luz €ax nite becsuse the decign for the proposed dom gpecifies a
elay eutoff woll or &ike vhich would effestively tnuncote the slluvial
deposite ot thie point. IFrosm the dam eite the buolo exbends downsirean 0
the coante-n distanee of 115 wiles. In vik?.t}.:, the Basin vuries frog =s
1itile sp GO0 fert et De Lux dox site and Yazidero Harrows t0 as mach as
10,000 fest in Chappo Rasin sbout 1 mile below Basilone Bosd ford., In
surPoee syrea the lower Snte Bargarits Fiver basin exdbzeces o total of
abott 5,000 ezrec, exciuding winor tongues of slluviun extendicg uwp the
snll trivwtary cagyons, bul including the lagoon sred.

5% been indiczted that the poricds of dovnardtting and backfidlling
of the Sandu Ferpwits River hove produaced wide ond mxros gections of
sliuviol £211 elengn it lover corrse,  The wide rocticus, in downstresm
wodey, hove tonn Gerimmted Upper (O'Fefll), Chupee (3ddlle), snd Ysidors
{Lover) Danios for exse in trostoont wnd for refurence. In oditiaem,
trmedintoly @onprbrous fros Yoldoro Larross =nd odjeining the Paclfic
Cowor fo thT loroon eyes whizh forms o faurtk busin.,  Bowever, owing to
preoliers of seoesstsr dntrasica, this lstter busin hns mever baen devele
opid fo Lo pmeETe of provdeviler sumly. Tevertholess, it ioo» erilicsl
e dower Surke Vargarits Rlver bogin in ket 4t Lo the
- 2ire botwesy the Fooific Coenn end the devcloped bosins wpsiresnm.

3
S Ay “r W
K -'-«21....,":' wr e ki

-
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Oecurrence of Cround Witer

The wrterebesring properties of 21l formitions and éeposits in the
lover Ganls Murgarits River basin kave been deseribed in the section on
gealomy.  From this discussion and from the distribuation of wells shovn on
plate 1, &% is recd{ly apparent thet the =lluviuz is the rrincipal scurce
of ground.voter supply. Minor smounts of water are contaimed &n the
bordering terrace deposits. The fan Mateo formtion, which leeslly is
in coxtuet with the ulluvium in the lzgoon area, yields water of poor
quality bub in folr quarntity to test wells 11/5.571 and 11/5.971.

Eeneath the bzsin floor these deposits nre largely s:turated spd
form & relatively large ground-wnter body., This woter body extends
cortimicualy from the Pacific Cceun upsiresn to the caryan reaches of
Do Luz Crecl and the Ssnta Margarits River where the deposits cortaining
the water body thin rapidly upsiresm. The sides end hottonm of the water
body and bueln wre forzmed, ir downeirean order, bty the busenent corplex,
the Le Jalls formiticn, =nd the Bin Onofre breccin. Relstively mincr
spounts of witer of poor quality are cosiaimed fn the Lz Jolla formatics.
Tteis, thit formstion doze not form o tight contoiner; rather, the La Jolin
eun trangalt sall quentitiec of witer to the basin. On the other hang,
the besenmdl coeplen ont the fon Onofre breccin form on essextinlly witere
ikt gell,

It koo been Genonslirslel thet the (Qluviws dp $he lewer Sonte Muargnrita
River b.uin 4n the domsire:rn onc-hulf of 445 extent i @ivieible \-‘crtically
irto tye cimticrapbic unlts whose dlstimedicn in well logs beocomes
progreceively wure eppurent toeard the coast. Thess two units heve been

bt SR S p- | B, & ey . ~ % % Py R 2 ;
cesimmiied Lo vprer monior, whieh 4o predminanlly fine priine, end the

lowrer memler, which is predosinanily cotree preined,
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e hydrologie charactoristics of the upper menber ure particulurly
elgnifiesnt in lower Chappo Bicin, Yoidore Basin, Ysidora Narrows, ard
the Ingosn vres in that the perber forss & sepliconfining to conlining
blanket ‘tc; witer contolned dn the underlying highly percectle and
profuctive lover member, 45 o restraining bed to seepage loss from stresms
and inflteution of rainfall, but loeully eoptuine u ghillow semiperched
water body vhose water-level fluctustions sre sommewhat distinet fron those
in the lover perber., This aren is yeferred to loosely as the aves of
eonfirentnt, even though it 4e kmown that the confinement in most ylaces
is pocr. furtbermose, the upotre:x edge of the ares of confipsent is
irregdar end Indlistinet bocouse 1t i6 gradntion:l from cosrse upstream
to fine dovmnstrean end hus been established by the study of vell logs spd
water-level fluctustions. Theoe dsta indicste that the upstresn edze is
approgimitely elong & linme near well 10/5-1371 (1. &). "he total surface
extent of the are: of comfinement cbove the Ysidoru stream goge is roughly
2,900 weres,

AQJcining the aren of confinement ocnd extending upstresm inte the
eunyan reath, the upper mecber of the wlluviun becomas progressively
coarser until mecr well 10/k<7M 4t can not be distinguished froz the
lover perder. Here the water body cocurs under weter-tabdle conditions.
in tids sres iy rechares by seepige loss from the Santa Marparita River,
Infiliration of rainfildl, wrd discharge from Loke O'Neill is zble to
percelete readily Qomesrd 4o the water t:ble nt any time the busing eare
net full.  Eocsuse seepags losses hove becn measured from Upper Pesin
u% for downstrean es Ysldora gipe, the aren of confivenment and the area

wiere recharg? cotuTs overlap considerubly.



Sepree and Mowerant of Cround Weter

Festurez Shown by Water-Level Comtour Hops

Water-level contour mups, such os pletes 21 snd 22, are coneiructed
bty cormecting pointe of ezunl hewd in the surne groundewsior body with =
contimcus 1ine. The &otum used 45 usu:lly rean sea level and the polnts
used for contrel ere the altitudes of the "stztic® or noumimping wuter
levele In wells tapping the camon water body. Where the control 1z good
the contour lines of ejqusl elevation rre solid; vhere poor, the lines sre
Garched, Ko distinction it mmde between contour lines &rown on the surface
of the witer table ard the limea comnecting points of equsl pressure head
in the srewv of confinement., Where there arve twn water bodies, such s the
gh:llovr sexiperched body anf the daep mmin water body on the east gide of
Yeidor. Bogin, separete soets of wuterelevel contours esn then be &rawn
on each (pis, 21 zed 22),

Water, whether it is on the surfaece or undarground, 4s elwnys in the
procens of sseiing or poving towvard the place of lowest hesd which for
ground weter iy by towsrd o point of nater:d ground-water discherge,
the pumping level o o eingle well, ¢ o pener:l srea in which the levelcs
hove been deoressad oy large pueming withdrer ls. Tt fallows logleslly
then )'Ek.ht eroarl wuter o powing dovn gradiest frop A BOurCe Or SCAICBL
of rechuage tonard points of fischaree.  The direction of movement iz

elwoys pownnd to the woterslevel combours, and of eoures, fxom & highsor

Ci



Flutes 21 ond 22 show water-level contours for oll the stream
vusing on Carp Penéleton for Cetober 1951 mnd the epring of 1952-wthe
lovest and pearly the highest lewds of record respectively. These
combours ore druvn on $he maln water body for each of the busing nnd
on the ehuller water body in Ysidors Bagin, In eddition, so thst the
positicz of the water levels may be viewed in thelr verticsl vepeet
both in relzticn to the cmtming deposits and to seu level, watevelewel
preliles on the deep wuter bodles for the sume two periods sre ghown on
geologic sectiome E-Z' apd L-L' through P-P' (ple. k, 6, 7, znt 8).

In the lover Santa Margerits River bagln, the water-level contours
for March 1652 indicate th:t ground water 1s moving dowmetre:s frow cbove
De Luz dam side to the lngoon area; for Cetoder 1651 they indiecate thst
grourd water io moving downstress to mid-Ysidora Banin, But below is
moving inland froo the lagoon ere:s through Yeidors Narrows to Ysidors
Bagin. In accordance with ¢he pemerul comcerts of grourdewater movemsst
presented bowe, the gources of gramdewster replenistzvnt cr rechnrge
are indicated to be priceipally from the Sorts Mergarits River mnd Yy
wnderflios benesth the caryon reseh of the river. During soms ;xrmd_s,
fuch &5 in October 1951 vhen water levels 4in Yoidor:s Bugin and Yeidors
Furross vere drom Gom to end below se: level, & wholly wrdesirdle fom

ef movevent and rechurpe tokes pluteeesen-water intrusion.



Bovewent from Upper Basio t0 Yaidom Busin

The witer-level comtours ghow that the grodient in Upper Basin
averuged sbout 15 feet per mile in OCotoher 1951 tu:d about 1) feet per
rile 1n March 1952 nug compared to averuge gradients in the cunyon
upsiresn of 20 and 23 feet por mile, respectively. The downctresm
Gecrexoe i graodient i due to & substanticl tncrespe in the Crosse
ecctional arex which pore thun ecorpons:tes for the relatively smadl
decranse in pervecthility. At the lower end of Upper Bagin the gradient
eg:in steepens ue the crossssection:l cres decrecses upstresn from
BEagilone Lord. Fere the gradient was 30 feet por wile in Cctober 1951
and 15 feet por mile in March 1952,

In Chipne Bugin the crose~section:l sren increancs cubstntially
wnd the witer-level gradient flsttens accordingly. Eetveen wells
30/b-A82 ond 10/5-2373 the grodients in October 1651 and FKirch 1952
were 7 end 10 fuct per mile, respectively. The contours us drawn for
Cetoher 1951 mm'z-:s‘;‘. thit there ic some moepuge from the torrece
Geposits around the north sife of the baein and e mingr amount frem
the trivatay fun in the vieinity of vell 10/L.16L1,

The grodiont opuln sheepens w6 the crosseseotions) sie: docre.ises
in the restrictic: batwesn Chizpo cnd Yridsrs Bosins. A8 well 10/ 5-‘;“’62.1
toe devesits bwe roruined soturated historieally within € to 1% fect
of the lind surfuce. Lewr well 16/5.2601 the gradients &n Uotober 1051

ant Mareh 1652 were 20 and 10 fezt per mile, mespoctivelr,
()
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Mrrerend in Ysidora Basin, Ysidors Noarross,
ardl the Lagoon Arsa

The deosp waber body. -«The voter-level contour pups ghos two

dietinetiy difforert comdtticns for Cctober 1951 and 23{%:'&1& 19352

{ple. 21 and 22). In March the hydrmmlic grodiert wes through Yoidera
Basin, the parroen, & ths lagoon aren; batvesn wells 10/5-35K1 and
11/5-271 the gradiest weo €.3 feet per eile, brtweon wolles 11/5-2F1
ent 11/5-1070 1t vas 3.2 fest per mile, srd betveen welle 11/5-10E
and 11/5.972 it was 3.0 feet per pile, Becsuse the water levels in
Marek 1552 were 5 to 9 feet lower than the peak woter levele in March
1932 the graliont to0 was sonevhat less. In March 1932 the gradient
thronst: e narveces vas aboai 7 feot por mile.

Cr thy other bend, in October 1951 the hydraulic gradient sloped
inised from the ecart 40 a resifual purping éepression near the south
end of YsiGore Bacin, Briwosn welle 11/5-001 end 13./5-10Z1 the reversed
er irler? gredient was 1.3 feet per rile and betvesn welle 11/5-1071 and
11/5.272 3% was h.3 feot yer mile. This reversed grodient wos brought
ehopt by g cochlingtlion of oy yeors of litile rochoarpo end heavy purping
wvithirmrols from Yeldore Basin, The hydrogreph for well 11/5-2E2 (pl. &)
puprocte thar during the beyear pericd 1950.51 and poscitly earlier the
Yototic® wator levels were drewm éovn Lo Aad bolor ses level. Pricr to
this periel, thr pdregraphs shor thoat the "opietie” levels heve consist-
enily rornlintd ebove gon level end for the presher pord < the resord,

1820 o 144 {7), woeme move dhon 10 fect above.
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Te2 shollor water body.--Plotes 2L and 22 also ghos the relatien

betrecn vaber-level contours drom on the shallor and deep water bodics
1 Yeldora Dozin for October 1951 and lMorch 1952. With regar? to grounds
water rovement in the shollow vater body, 8 study of the contaurs inftoatan
that et the end of the prolonged dry perlcd ending in the fall of 1951,
the shallow wvater was moving westyerd ecross Yelders Basin towerd the
river. This povememt indicates that on the vest side of the basin near
the river the ehcddlor weter 1 eble to percolate downverd to recharge
the doep wvaler body. Also, the conbour pxp for Cetchber 1951 shows thot
siallovw water wes moving inmlerd threugh Ysidera Yarrous to Yaldora Basir;
it ey =150 hewe been rechorping the decp water body ir Yoidora Nerrove.
Follosing the vinter recharge 4n 1952, the shullos water contours
for Farch shoe mvrement eastvard sway from the river indieating that the
chollov water body wan being rechargsd from that source. Aeo, the eonicurs
show thet eeepage frow & Clooded sres st the routheast end of the bssin
supplied considereble recharge to the shallos water body. At this sems
tizz, the normtl secward moverent of the shallow water was reerxtohlished.

Recharee to Ground Water

In the lower Sante Mergarite Eiver basin recharge to ground wuter
tekes place principally by seepege loss frow the river, vith lesser
ineremense supplicd by groundevobter Mflos moving into the bosln bonesth
e river chamngl, by returned treeted sowvege effivest, &2 by infiltrabicn
of redrfadl ou ths basin fleor, The ectimstes of resharge fron those
fou sources sre €iccussed meporately in the fallovins sootions of the
report.  Alpo Qistussed axre the diversicns fran the river to Cfiatl)

Leke vhich bemr Lodirect roletion to the dato en surfues-vnicr inflor and

outllcs es vell 85 1o the estimmted reohorge to ground water.



Ceepnoe Less from the Biver

Detvecn Ie Iuz dom gite snd the ¥Yellor: stres: gups the S»zntf_;,
Horgurits River flous across the proandewviter basins for » dlstancs
o O pilee, Within this resch seepsge lose from the river percolutes
doumzord through the sane of serstian in the chinnel depesits »nd
«lluviue to the weder t:hle or rone of gotur-tion. The deposits in
Upper Basin =nd the wpper part of Chippo Bieln nre conree ond nre
c.pable of transmititing w.ter from the girean most re:dily. Iowmstresxn
=5 the depocits become finer, thelr »bility to trongnit weter decre:ses.

The magnitude of the seoppo lesses 1 lirited by the tipe &dstrilni.
tion snd ~rwount of runeff, by the -bility of the devosits to transmit
woter awy frev the river bed, -nd by the storoge sp:ce ov 13-Yle in
the ek nnel deposits ~nd < Lluvium b times when ranelf necurs.

Tre records ef v ter-level fluctu-ticms in wells shos th t there

is o r:pid rise in v tor levzls reeomp.nying runeff in the river,

b‘

Qupst pticdl runef? bhs Yrost “lvyes beoen of long encugh durqtion o
th-3 the » ter leveles b ve risen o cbhout their highest oi:pe in guch
yve e, Thle bor been possiblic bee use, -2 tbe histeric:l rezords ghoo,
the v tor levels kove revar beon depressed wore th-n 12 fest in Upper
Bogdn o D0 fout in the uroer port of Choppe Imsin, nor more thon 85 fect
Gom %osin (22, B)e Shus, thz Bigh v ter lovels in the basins
Bove beon o 1imiting faetor to rechorge rother thon the nkiltty of the
deponita €2 frononit rech oroe frow e river., hosver, showld storzge
grer b2 gerleusl 10 the point where w-ter levels -ro sover.l tenz of
fert holos the 1004 mar? e, then during - peried of munsiT, the

vrzves BALAEY of $uo denocits wicht besoms o Lislting fuctor in th b

phanrbetormn zunstt eodld not he obzorbed into the devoslts before it

B G hﬁ_’x tl-..v Te
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Ixcept for miror pafna from srall intervening tributaries and to
louser due to divercion and storage in O'heill Lake, the scepage loss is
esoenilally the mathematieal difforence botwsen the Sischirge at Do Luz
daz site end the discharpe ot Yeicora gaging station. The cortribution
from the piror Intervening tribut-urles Is small snd ocours cnly Quring
yeurs of spoveseversge rainfall, During the period of Carp terure,
rumell Irom the tridbutaries probadly ceeurted only in the 2 wuter years
1943 wnd 1952, The spount etntribuied Probobly falls within the 1imits
of error of corputed dlscharge ot De Iuz duw gite end evapured dischargs
et Ysidors gagling station, and therefore £t it not estimated.

C'relll Luke--diverzions erd losses.--The diverzions o O'Keill Lake

take plece through O'Fetll Ditch, whick has fts inb:ke sbout 1 rile below
De Luz dum site. A gige on the Aiteh mensures the diversions, vhich sre
elther &ischarged into the luke or snre nlloved to typ:ss the lske and
return through & ditch to the river newr well 20/4-781 (pl. 28). Table 28
thovs the diverzions through O'Nefll Diteh for the period 1925-52.



Teble £2,« Fescured diversions, in acruefect, from the
dambn Margarita River to O'feill Uitch
in the water yewrs 1025-52

[Fron published records of U, 6. Geclogicol Quxvey, escept es noted/

yeur ¢ T Yeur @ : Yesr @ ,
ending : Diversion : ending : Diversicm 1 ending : Diversion
Semt. 20 1 ¢ Bent. 30: tfept. 30 2

1925 o X, 525 s 1935 1,270 s+ 1%h 2,280

25 s 1,20 : 35 2,3%0 t ks 3,020
o7 & 2,275 : 37 2,h70 1 L7 2,100
28 e 31,617 t 38 3,340 : L3 4,940
29 B 2,505 3 39 2,100 kg 4,30
1630 a 3,902 R 1% 1,086 s 1950 b 1,650
31 2,540 : Ly 1,800 : 738 &% 1,480
32 3,050 H ko 1,640 H 52 sb  1E5

33 2’2&} ! l} 1,163 M

32‘ 2,@93 tH ki l‘,g’&ﬁ :
Total 65,803
2Heyeor averuge 2,350

=/ From Tublie Vorke Cffice records.

B/ mn dagition:d 187, 901, and 997 were-feet dlscharped in 193G,
1951, and 1952, respectively, into the lake froe sewnge treatuend
pizut 1.
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0*refll Loke cccuples a nxturzl depression, the lower end of which
bip been durmed with sn earthen structure; vhen full, it has an ares of
sbout 135 acres and o copscity of 1,k40 aere~feet. This structure was
bullt by the Rancko Santa Marguorita largely for the purpose of tesporary
storage to irrigate fanm lends in Chsppo Busin, GSince the period of
Carp ternure, the luke hss been used os » recrestion sres for tosting.

The botiom of the lake 49 gilted so there probsdly is very little
loss by eezpage through the sldes or bottom. The water-level contours
pussect no epprecintle rech*;rae Crom this source. lowever, the Carp
bkns kept the lske essentinlly full, s0 there iz some loss by evaporation
frov the lake swrfuce. The evsporztion loss s equsl to the seasonal
eviporation mimis the seagonal rainfull. The U, £, Arty Engineers (1949,
sppendix €, p.22) huve estimeted the sveruge yearly pet loss from the
proposed De Iaz dun reserveir to be 3 feet anmmuadly by estimiting the
sverage evaparatien te be & feet und the sverage ruinfidl to be 1 foot.
This srmal peteloss ectimite can be applied to O'keill Lake. The average
armizl loss, them, 15 the area of 135 scres times the net loss of 3 fest
or rhout K00 sere-Tfoct per year,

Ectimted stevape losc.--Thue, by subtracting the smm-l outflow

recorded ot Yoldora gope and the cvaperction leoss frow O'reidl Lake
froz the comated ammi:l inTlov ot De Luz dam site, the yeurly recharge
by seezage legs frow the river oin be estimmted, Toble 25 shovs the
yeurly recharge to ground witer In the lower Gurds Farparit: River basin
in the yeirs of Curp terure 1G41-E2 throaurh 1951-52.



Tible 2.« Eotimted scepare Yoss, in acre~leet, fron the
fionts Pargiritl Hiver In Ghe WoLer yeurs AGUZL52

$ L 4 2 H
. - : 7 Egtimated |
Yeur f Commtes ) peagured ! . ! eyaporstion | Estimated
ending @ inF1oa b te1 sDifference: 1055 £ t r
Sept. 30 ¢ p CubLiOS, oK1l mxg/ ! los
t : $ ¢ :
10ko 21,600 16,630 L,670 k20 k,250 o
3 T7,90 75,270 3,630 3%0 3,300- <7/
ki, 22,800 27,800 5,000 360 k,600
h’S 233-,&33 20,?-’?0 l},530 510 13,100
ichs i€, 800 11,680 5,120 kLo L, 7100
 d 12,000 6,930 5,070 9-1¢] L, 650
48 7,840 562 6,678 k70 6,200
%) 6,760 k7 6,38 k50 3.850
50 L,s10 o 4,510 6o ,050
1051 2,950 4 2,950 450 2,500 1</
50 Gy, E00 k1,640 14,160 e 185 14,000
£ {10,000)
Tobsl 205,180 205,501 62,019 L, k55 58,200
‘1leyeur 24,800 18,700 5,700 k5o 5,300

averags

e From tadle O,

b, From tubie 21,

s By diverzion and gboroge in O'RKelll Lexe. Ammmsl evaporcticn
lose eptizmted to be & fesl less ammyil rainfoll times ares of 135 acren.

d.  Rourdod ¢3 nzarest 50 scre-fect,

&, Tobul diverted during year.

f. Pozsitle seepage loss for 1952 as sugpested bty €atz in table 32
end fallowivy paptd.



Tahle 29 shows thet under conditions Guring Cenp tenurd the slepale
lesnes yongo from G0 percent of the inflow durdng dry yeaors, cuch os

31950450, to o5 1ittle a5 b percent of the inflov during web yeors, such
as 1042-L3, ok the end of o wet perisd; but msy be as ruch as 16 gcmnt

-

(if seepuge loos 10,000 acre-feet) to 83 percent (4F eoopage loze 14,000
sere~fest) of the inflev durleg e wet yusr, such as 1951.52, fdlloving
relatively houvy purpage and ground-wnter depletion during o & pericod,
Ixecent for the Qry years, the tsble éoes mot indieste whit the mastimgm
geepage losses from the river would be uader gizilor confitions of ramell
42 tha water lowcls in the baslng werc depresced sevend tens of feel
below the riverbed to permit larger losses to cocur. The seepage loss in
195152, vhich {s mooe thon twice that of ery previcua ysor, sugseats whst
the mgnitude wight be 4f water levels vare @epresssd appreciedly as they
vere in the £011 of 1991 pricr to & yeur of large end well-Slctrituted
mnot? (pl. 21). The vater levels ir the basing were draen down 10 to

O s prior €0 the TuRe®T in 1951-52, and vere pesrly fully restored
by Merch 1952, Thus, the Blk of the resharps ocourred betveen Dec. 39,
19, end Eoxch 1992,

The &0y Gischarge rutes In 1UR-52 for iz Adlbrook and Yolfor:
esges, whichk will be mbllched dn the eeries of U, £, Geologle:l Survey
Witer-Siiply Pupers ertitled, YSurfece w ter tupply of the United Btatecs
[i9557 pert 11r Pasific flope tesing in Celifersin,” ehew no runadl b
Yuifor. gaoy vrhil Jumuaw 13, 1253, A4 ths Boldbrock geos, which does

L opesnsure 631 tns 4nTlor ot o Tus dowoelte, the dally Qischurpe on

okt ]

Iecerber 30 was B0 sccomisfeot, and on Dncerdkor 31 wven 800 socondefost

inZicoting thad the clluvies éownstrens frow the poge chsorool w23 o
reff ot this hich rte end ponn rowlod Yaldom oo OV 00 ETED
ef thiu recharge toch ploce 4n fhe T.5emile porrer Ly Vool QUIVE

e Iy don site.

.'!



With reoexd 4o ressured seopage losses Ybetween De Iuz dawm site und
the Yoldors puge @ueing pericds of lov flow, sets of mlscellamecus
reapurezents 43 within a few hours of each other on the same dny ghow
the mognitule of the losses. The peamurerents in the period February to
dunt 1952 were mide following pericds of subgstantial runcff vhen the
brging vere nesrly full and therefore do not indieute the moxlmum rates,
but those in Dicerder 1952 wers mde Ybefore any substarmbicl runcff occurred.
Celected woucurements nt the warlous sites are shom in table 30.
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able 30, Fieeellnneous loveflow massarenents, in second-fect,
On tha Lents Murgarits River in 1952 end 1953

(oasuvencnts by Office of Cround Water Rescurces, Coarp Fendluton)

: s 1
Imte 1t Dy lnz :Exellome ¥ ¥Ysidor
1952 oz ette 3 Road 1 g
3 ! 3

3 3 B
Dite t De Iuz :Bosllone 2 Yeldors
1952 oz gite t Foed 1t grpe-
t ¢ :

*r A% IR o4

Feb., 5 3%.8 - 20.8 sy 16 2.8 ~— 7.2
n 3905 3}.“7 2!5'06 2 2? n.a b atad 108
13 2Lk 2.6 15.6 ¢t June 32 9.2 - 2.2
21 17:6 1&09 703 : 10 5-3 - 1-’4‘
28 12.3 7.6 5.4 s Dee. 3 b5.6 0 4}

kar. 10 159.6 e 172.2 ¢ 5 18.4 1.0 s
21 1%02 > 20702 H 12 Eol 9 O
27 1%07 haded .Q- 4 19 1- ‘cQ ’&.8 0

M. 3 k7.9 - .G e 22  36.9 k7.0 o
7 €0,.0 - 5.3 @ k.7 17.1 0

2. Mespuring stotion sboul 3,000 foot domstress Lo gags.



Lov-flow eeepage losces eaasured in the winter end gpring of 1952
by the Office of Ground Water Resources indicate thzxt as mush oz 20
secord-feet vas loat betvesn Ds Lz dxm site znd near the Ysidora gape.
e grins are «deo shown during this period, probadly groumd.wster
dlseharge frow Upper Basin, are indiested by the fev seusurements st
Bosllone Road crossing.

In Decexber 1652 the maxinum loss of k7 cecondefent is indicated
betveen Basilome Roud and the Yoldore gage. The oane measurcoent for
Jumasry sboss over 240 second-fect of seepape 1503 bebween De 1uz don
site ond pear the Ysidore gige. Eowewer, it 45 not knowm whethoer the
seagurencrts wvere mde Guring o risirg river stsge. leveribeless, the
pragurencnts indicate that relstively large losses cun and do tale place.

. Cat pel of possurements made by the Ceclogical furvey on Jan. 2b,
1552, shoved the fcllowlrg dischurges in second.feot on the river: Lear
Reyy Zospital, €5.8; Busilone Rond, 71.3; near well 10/5.-2611, 67.9; and
Ysidaroe gmge, 50.7. These measwrements, in ndditicn to showing an over-
ell pet 1loss, shov thit o less of 11 second-fect took plase i Ysidor:
Eagin. Tims, all the miscellomootis messurermant éats show it seepaze
losses may oocur ot least az fur downstress as Ysidore guge.

Doen Penetrotion of Ruln

Ruln £a1llinz on Upper, Coapoo, snd Yeidors Basins, which hove » tobod
ares of about k,520 seres, 4 concumed by the mative vegstetion, ik evene
orated direolly inte {be atmosphere, satisfies the soflemsicture rejpoire.
pent; and the rosidtal sseps dovpvard to groundewster mlornge. Tlopsy
{1923} in hic vork in Ventur. Caumty, wnigh i5 & eanebal cre. sinilar 4n

%

clirate to Carp Penlleton, éolarmined by field ctuliss thut &n ponercl
'3 ’ - L

L
F==3
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when the yerxly precipitetion i leas than 10 irches on brucklands, less
thin 15 inches on gmwslands, o legs thap 12 inchos oo bure or irrigated
lands, there iz cesentinildy no decp penstiration of ruin to ground water.
It is essertliadly cll viilizeld Ty evepadranopiration ard in meking up
the soll-zoisture deficloey,

Bince the Kavy acguired the Capp properties io 1ok2, the surfuce of
the busin hag bean larpely grass covered exeopt for about 500 moves of
phrestophytes which thrive on roiefill end groued water. In edditics,
sbout 500 acres on the enst side of Ysidora Basin, unlerlzis by relatively
inpervicus deposits, would probebly provide 1ittle effective rainfall
Infiltration $0 the dsepewater boly. Tme $t 16 sugpested thad for
years In which the precipitation was lea;s than 15 inches no gurplus
perctrated to pround water beroeth the prosslanis, whieh cover 3,%00 oncres.
In the prex of phrectorhvies, I 15 comupad thot oll minfll iz comopned
by the plasts, For yesrs 1931-16A2, the Foncho records shov tint & total
of ubout 1,000 nerer in Chappo kol Yoidors Basins was irrvigited. flso,
it 1s ectimyied sbout 1,000 serer of land wae ocoupied by rhirentophytes
which conmrsad essenbiclly <11 the roinfJ2., Tt is spooested that {he
yexrly presiplitation in exeess of 12 inches on the Lrricated londs
remetyaied Lo prouniewnster storugs and thet the precisitotion In excess
of 15 inches on the momaidnize 2,000 woren of gracdlonds panctratad to
ground water,

Tho roin? 2l resords wesd ore thoos 23 o Clenente and Ooouxside

b pemBns e e % it

-t 9, - A r -
wvhich ore peolably on the correct oonder of moonituds o €0 oo sooments

L2

of il the coxell vulleys o ths Cume Bsemoe of $he prowinity o he

-

’ & . i L NS L gy e 3 B B e = T % ¥
borderdrs hills, 44 42 problle 2l e preciniistioe al 3 vwooor entiz of
POV N S N

the vodleys wonld bo eosrdad preotcr Lhon nlons Che eonsd, bub prohubly not

encuzl to clunpt pmborioily the roursh estimter ¢f infildwuiicn dorived below.
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Teble 21 chows the somposite record by wuter yesrs of the precipiﬁatim
a4 Son Clewmante, 1930«31 through 1944.45; snd Oceanside, 1945-45 trroush
1951-52; and the estimited decp pemstration over the &,000 mcres of the
basin frem Da Ius dox elte to Yeidora guglng stotiom, excluding the 500
szres In the esstearn purt of Yzidors Basin underlain by ixpermeadble depositae.
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Tehle 2l.~ s wed yerely rechnrge £0 pround water, in nore-feet,
‘b{ &&eﬂ InTlltrotion of raib in the Jowsr banta
Yomirits Hiver basin in the witer ysars 1Y:les2

: : Bft : o/ b/
Yeir 3o .o ~ay” © Recharge t6 ' ¥ear 3 poappqy™ ¥ Recharge do
erding 1 Uy veg) ©ogramd wster § ending ! (ynopes) §ogTound water
Sept. 30 ¢ t (scre.feet) fSept. 30 3 t {acre-fect)
H H 2 H 3
H
t
1652 16.2% e $ 2643 1793 o00
:
1933 10.23 v t 1ohk 312,90 o
2
1o .15 9] PaAsks 11.16 1¢]
1535 37,93 1,000 T OA%G 5.40 o
H
1935 18.63 o] ¢ 1ok7 .83 0
:
1537 17.7T6 $20 R § R4 €.30 s}
1938 1%.62 C L Te 3 w27 ¢
1835 13.80 100 : 15950 7.50 o
10450 1.42 0 I 1951 7.CE G
1k Y 3,000 T 1958 18.32 1,200
Yol 215,01 8,3@0
Elwyeoar overise, 193152 12.73 275
17-yoir b o perind 1935-51 12,55 375
l»j ““ L 4V 32"{”’ ? 15“’5::'”‘/\? 3.098‘? 2{!3
w Cormmposliic e Press G Clemorde wrdd (ceanside.
i

L ity
19 :L ’3, on 1,000 seres of Lrrigs 2 1lend apd estimated
ety 185752, on 3,500 seres of grascland; eztimute

4 ,QZZJ Svanele gt
f. qu mz's:-i‘e*t , excert when less than 160,
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Durlns the poriod 16k252, the total estimatel rocharge was about
2,200 sere-fect and cccurred in the twvo web years 1943 and 1952. Bsesuse
of the mumoreus Gry yesrs in the period, the everage of sdout 220 acre-
fect per yeor is lower tham it wauld be for & reprecentative or aversge
base period, I the rainfell dste are mpplied to the existing acreagus of
graculan@s, 3,500 acres, for the base period 193551, such a5 was uszd in
the ecction om runafl, the sverage emmnl expectsble recharge would be
on the order of LOC eoresfest. Hovever, the sveroge reinfall for the
period vas only 12.55 inches end no deep penstration would have occurred
exdept in the yoors when the ratinfall was st lesst 2.5 inches greater
thun the average for ths pericd.

Under?loe ot De Inz Dax E£ite

The guuetlity of water moving es wnderflow through the alluvium et
Te Luz dazm site is raughly coampoted herewith to show the megnitude of
ths contimous recharge moving ivto the Upper Bagir during the year.
However, 4O the propoced dum and cuteff wull sre comstructed to bedrock,
then thic urlerfior will be eliminted. The sround of underflow is
geterningd by use of Doyey's law, whick mny be expressed by the formilat

0 = PIA

in whleh D ois the gwontily of woter in gallome per duy, ¥ is the pormedbllity
coellizient in gdlons por 4oy per sqpuare fool, I is the hydroulic gradient
In oot per xlde, cnf 4 dp the crogoeseotionsl eres in square feet (Wemnel,
IS5, pe Zeh ). Too pevmesbility coefficiernt used is 4,500 pxdlens per o
oy yor cponre foot; obinined fron the aquifereperformanoe wstvm o
viEll A0/LLTHL ond frem @utn on well 10/5«5T {r. 6Y). The dopositn huve
beon goturatod 1o €he land eurface al the don pite anl foediztely upstresn

end Gowvnciromn éurins thic fnvestipusticn, eod reportedly huve olways been



extursted, Thus, the hydreulic gradient hos remedned constart ond
essextially the sume s the surface grodient of the chammel or 20 feet
per mile. The erossesection:) ares, which 1s ghom in geclogic section
E-x' (pl. 5), 16 well controlled by duta cbtained froz the eore holes drilled
et the dan site by the U, £, Army Engineers, and 4o ahout 40,000 equere
feot,

The underflow moving downstream by the De Luz dum eite, then, is

competed oo follovs:

Q= _‘_43500 x 20z ‘40,039
2200

Q = 682,000 gsllone per day
Tuis 15 equivalent 10 o constuxt underflov of sbogt 1 secomdefoot or ebat
TX sere-fect per year. Thus, each year this quartity is estimsted to ba
the contimous recharge moving through the slluviue by the De Luz dsm efte
to Upnexr Busgin,

Traateld Sowage EXfluext

The supply welle in the lower Gauta Margavits River vulley supply ths

Caxp areug along the river, on the hills to the esst, and on the eoestel
termce west of the river., A lorge purt of the yurpage eventuadly reaches
g1 sompzetrastnort planis. Treated eevage effluent fros three of the
Rlaxts io rotarned €0 the willey in st moy different pliceseeinto O'Eeill
Loke, drte €he river ed thv lower end of Chappo Yorin 4n the EdlSEl gee, 23,
T 10 X., K. B E., and into o osesl) creex in the ST} see, 35, T. 10 K.,
e 5 Lo Plaxd 1 has bee ratwening effluent o O'helll Laks since kagash

s boon relwrnlng effinent 4o Wellors Bosin iy sincs

Ry

IG50, Tlant
July 1952, exd Flert 3 hos bean rehwrning effiuest to lower Charpo Bagin
gince Docember 1543, Flonto 1 aond 2 forsarly dleshurged the efflucrs fato
the Sun Luds Dor River @rafnags. Flozts b to € ot Cap Dol ¥ar edenn ke
const dizcharpe poriidly trested efflucnt dnte the su: through ocutfozly
pewera. Tuble 3T chovs the soouni ©F tre.ted-sowags effluent that hor
been returne. o ko lover Sfort: Murgerits River valley.
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Thue, the tobnd effluent since Ducerber 10%3 his been slightly more
than 6,000 acre-féet.  With =11 three plarte returning effluent to the
lover Swnba Margarite Biver villey Suring the latter part of 1952, and
with the dischurge of Plant 2 based on 4ts rate for the ectire yeor, the
soreasl return is noe on the arder of 2,000 nere-~fect par your.

The percombage of the effluent thet roturns o growmb-water storage
from o) three plupts can pot be accurately dsterrined, Piant 1 Aischarges
&0 & medl poad, then into & coresk that dralins irdo C'lelill Lake where

s part 18 comsured by evaporstion. DBecouse thic evaporction has adready

boen deducted froo the seopigs-locs esvimates, wost of the effluent
diecloresd in 195%-52, or itz epivalert volune in the lake, wos returped
to grauwmd weter by epill into Upper Bosin end {s included ip the estimate
ef totsl recharge. Plaxpt 2 €ipcharges {45 the head of & eml) creck,

3 releotively lnrgs evoporntion ard transpiration losses ceoir clong the
gtrewn bed snd 4n serution ponds, so the retirn to ground water is regligible.
Plart 3 disgharpes Qiveetly inio the bed of the Barta Margiriis River where
eu0t of the efflvent returns to grounderuter storage. Tous, during the
yeurs of Corp tamure, oboet 5,900 aere-fect, or the discharpe from Plant 3
ius most of tint fron Flunt 1 In the yeurs 195152, has beern returned to

erountewater gtoasgps.  Thit port which is Yoot through evapotranspiration

| a4
£
oy
g

|3
F 4

2Ged in the seebica or discherpe.
Tha Tewy heo b poed foresipgt snd plenning by retorning ot
eonciferchle exmense the traested sowupe effivert to the vlley from which

% b puroal,  Proo dne prescmt polnts of disclinrgy, it would foke litile

(i

exty. ceaotrichion o extend the facllities of Plaric 1 srd 2 to pormit
Girery prresdins in ov poir the riverbel., In this cormection, it is

undorobond L0 plans e noer wnder considsrnticn Lo return treateld sewnge
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from Camp Dol Mar to the Donta Morgarita River ot o point sboud 3,000
Teol dounsirens from the Yeldoro gage. In 1031, the discharse of FPlants
L, 5, und € totuled €00 acre-feet. Ths, there is o potenticl yearly
returs el the 1951-52 rate of about 2,500 scre-feet, ar rougily 50 percent
of the purpage for Cxzp use,

It ehculd e pointed cud thet 4 the offluent from all the plants ic
returped es recherge, there 5 sase poseibility of esvsing o gratual
deterioration {n the chemicad qulity of the ground waters in the busins.
Constituents such s nitrato and boron and totsl eclids are likely to
intresse eteadily Ly thic nesns of “recireuleting” ground woter,

Tctal Fecharge

The tot:) rechurge to ground water in the lower fonda Margarita River
vidley 1s estimatel for the Ll-yeor pericd 1542.52 of Camp terare., It 4s
the mur of the estimuteld foams of rechurge by seepage 1oss, reimfall
inftrlion, gromd-wnter underflow st De Lus dam site, and returrped
trested sewge efflvant frow Plants 1 oed 3. The estimted totsl yearly

recharre $c ghowr in t.ble 33.



Table 33.~ Dstimated total rechurge, in cere-fect,
o tha lowar Lanty kargiritn Fiver
D0iN 10 LLe WALOX YOATS LoNa~bs

Yewr ending | Totsl of | Yesr endlng] Total s/

*0 s as

Eept. 30 reckarge |, Sept. 30 |, recharge
1g9h2 5,000 1648 7,400
1943 4,900 : 1849 7,000
1954 5,500 P 1950 5,400
1955 5,250 : 1951 k4,600
1546 5,70 : 152 17,500

: - v{13,500)

1947 5,700 :
Total 73,900
1l«year averusgo | 6,700

a. Rounded to pearect 100 acre-feet.

. Assucing secnsge losc in 1052 to be 15,000
instezd of 14,000 acre-feet. See duta in tuble 39
and following pages.



Teble 33 ehovs that the estimated recharge remained fairly congtant
botwesa 5,000 and €,000 acresfect 4n the years 16%2.47, increaccd scmse
wint fu 1940, then declined to only ebout L,600 acreefect in 1951, end
£inzlly 4n 1952, the £irst wet year in §, the estimnted rochirpe vas mora
than 17,000 acre-feet (if sespags lozs 14,000 ecre-fect) or more thon
13,000 acre-feet (4 scepage losa 10,000 mere~fest). Tac progressive
depletion of groundewster storagey Quring the yeors 194451 provided space
for the rechuirge mis evalluble by the lorge runoff. The conparison of
the recharge by sctpage loss frovm streszs with the total rechoarge sugpests
that for the pericd 1942.52, seepors looe har been sbout 85 pereent of the
totel, Because of the severnl estisutes fnvolved in the corputations foo
runcl? &t Dz Luz dam site, for detp Lefiltration of rain, end for evap-
oration lozses fram O'lelll Lake, errors in vhich mey tend to balance onn
against the other, the aversge yearly recharps for the lleyear periol is
balieved to have beon between 6,000 and 7,000 acre-foct, Sols 4c the
actucl estimaled recharpe wnfer the Paysicsl confitions prevaf{ling in
19%2«52; it 4z pot the pmximm potentid recharge. Witk eyclic storage
eration dn the basin, the recharge con be insressed subelantialldy by
provicing storege epuce to neccommodate larger sgepage lozses fronm the river,

Gromi-linter Dischargs

oA
Dicchargs of ground wuter 1:43.1 the principdd stresr vallers on the
Casp takes place by ertificinl and maturcl peans, The artificl il &inchures
iz rav mafe end ic herelnafter referred to us granndentor withdrowds by
ruping o sirnly ws yarparz.  The poturd Gizzhorgs includes evapciranse
pirction by nstive phrentopiytes (waterulovier plemte) ard by gromierstion
ovexflov anl cuifior to the sox.  Theoe twe priveicd Lo of Cfocnr

are trested ssparstely bolods,



fancho Santa kargarits,--The records of well logs in the lover Sento
Forgnrita River basin ind{cate thet the first drrigetion wells on the
Rancho Sormte Margerite vere dridled in 1912 end 1913 in Yoidora Pasin

(teble 14). It £s believed that md2itfonal wells were £irst @rilled in
Chappo Easin in the early twenties although some myy have been érilled
earlier, Most of these old welle were destroyed during pericds of flood
either by esnlins $n or principally by belng weched ok, Records of
murpage for thess early yeors ere not avoilable. Hovewver, shortly after
litigation eberted betveen the Bancho Barta Margarite sud Vail Ranch,
records of purmnge mnd sll records of stream diversion of the Fantn
Margoriis River were maintained. Moet of these records wvere eterted in
190k,

kotes found in the Public Works Office indicate that from 150% to
193¢ © yenrly mverage of ebout 1,000 ecres, 500 each in Yasdors and
Chzppe Basing, was irrigeted from welle, ané sbout en sdditional 500 acres
wis irrigsted in Charpo Resin bty gravity flov from Otlofll lake. Tor ths
lands frrigated from wells, it wvas eztimated by the roamch that an averaze
ﬁf eheut 1,700 pere-fect war merped for epplicatiorn on varicus CTOURE.
RPetords ere avaflshle shosing the contined total river ¢iverzicns to
O'teill Lake snd ectinated pempsge for the period 1524 4o Februory 1942
when the U. Z, Kevy scquired the Runcho. An estinste of th2 pumpsor can
ke obtained by sdvtracting the river @iversions (tsble 80) from thic totl,
Teble kb shove the yearly pumpese by vater years for the poriad 1605.51,
T period Octoher 1G4 to Febreary 1642 45 ghown with the Coamp pumpars

(tubie 35),

I

1



Title 3L.- Totul purpage, in acresfeet, for irrienticn use by the
huncho Bapts Margirita in o water yeura 1825-hl

[From records ot the Pblic Works Office/

Year 3 ! Year : T Yesr O

erding ? ! epding ¢ t exding @

Sorte 20 1 toepk, 30 1ot 30 °
1925 1,%C0 : 31931 1,820 Z ag37 1,250
1925 1,730 : 1932 1,756 % 1938 2,050
1927 2,550 : 1933 1,900 = 193 2,559
1528 1,90 o193k 1,690  t 1940 2,450
1529 2,000 = 1935 1,730 : 1941 2,8:0
1930 1,55 ¢t 1936 1,90 :

Tetal 32,050

17-ye2r mverage 1,540




Tor the period 1505«37 the tuble shows o range in pumpame for
irrig:ticn of from 1,250 to 2,000 acre=fect; which aversges slightly
pare than 1,700 acre-feet per yesr. Por the pericd 1938.41 the renge
is from 2,080 to 2,640 ucre-feet, which sverages over 2,500 nere-foct
per yes¥. This Increase was dus 10 the addition:l 1,000 esres of land
on Stusrt Mesa placed under frrigation fn 1938 and to en nddfticnal
62X ncres of land on the coapts) terrace south of the river pluced under
{rrig:tion in 1939.

o estimtes of pompage are availsble for the cattle, which was the
pricary tueiness of the Rainche, Eovever, at the presemt tirme sope 15,000
to 20,000 animd unitz of sheep und over 1,000 animd units of cutile nre
grazad on the Curp, Stock water 4x oiteired from soversl vindrill wells,
fraz the streams &uring periods of flov, snd occapionally from irrigetion
or Carp supply wells. The totel pumpage for stoek use on the Curp, however,
Frobubly does not exceed 100 scre-feel por yeir,

Carr Pendleton.-«fecords of puopage in the lower Sants Yargurita River

basin that were maintained by the Rancho Sants Fargavits heve been continued
ty Corp Pendleton., Thesc records iwelude rupare for Carp vse, for ircimetion
use on f8uart Mesw and the terrace 4o the saxuth, for the U, &, Kavy Rogplid,
Tor Curp Do Luz, and for the Fallbrook fovel Azmunition Depot, The letter
two ere wpstrean £row the lower Samda Mergurits River basin.
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Wells that sre or have been used for Carp supply are: 10/k-THRL,
10/4-2803, 10/5-184, 30/5-131, 10/5-14F1, 10/5-2301, 10/5-241,
11/520%, 11/5-271 (in smdl pert), axd 11/5-2K1. ¥ells that are or
have besn wsed for irrigstion are: 10/5-351, 11/5-2M, 11/5-201, and
11/5-2r1 {(inzpely). One well, 10/ke5I, end its predecessar, well SIR
(Gestroyed), eupplics the U, S, Navy Hospited, Well §/-1%T2 wmuprlies
the Eaval Amsunition Depot (pl. 1) and 48 sn inf2tration tunnel or
o:llery constructed benexth the Santa Margarita River chanmel. The
records of pumpage obtained from the Riklic Works Office are shown in
table 35 by well, bosin, ond use for the water yeora LSh2-52,
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T.hle 3%.- Croundeanster pavasge, in sore-feebt, from the lower

thnts BarFurite River batin for Curd ord

Irrig.tion ure in the witer yesrs lokd-52

(rorticl mubtotsls or totals enmclosed by parenthezes)

Beain sud woll

1ohib2  3ohe-h3 1983-hh 15hhohs 1gL5WkE  AGUS4T

Carp use

L‘g er Bacin

1¢/k-5T0, 2 £ (ag ° koo 423 10
T {n) (= 164 &% 553 55 U

fubtond (Y] (=) (2357 1,000 g Tl

Chappe Basin |

10/amitd a {& M 1,139 501 P
18 s o &S 287 539 522

10/5-130 8 (n 17k cih T39 é12
1471 ) ) @) ) 2 3
Zinn - - - - - -

subtounl (a) (») (k) (1,%0) 3,6 1,578

¥Yeidor: B;cg_g

11/5- 241 151 (=) om 73 €12 732
Prited {z) et 3 13 0 o
2auiotal {151} ()  (260) 785 €12 T2

Ted 1l Caop: use

b8 B 3,000 b33 3,2 3k 3,13

Irristics wan

Yeider. Bazin
10/5-3522 9 () ) () ) (=)
1175« 25 Bl 552 45 The 1,CTL 1,097
2L §35 T3 6C5 b3 1,60 873
Py Gk i 525 iks 142 173

Tobal frve ure 2,088 b

2,352 {1,853) (1,555) (2,303) (2,1k3)

PR3

XY an oo 7y e
LTI &G

T Y
e TR R AL By

e

(5’332) (2,3;}0) (E,nﬁ}) (233}‘;‘?) (33(}15) (2}875‘)

ST USRI 3 M
Lrand ol

(5,348) (5,732) (5.,27T%)

¥ 2,60 b 5I5 b 5,350

Tolltrooh Noved Aomndtion Teset

(- 1z

{+) () ()

- reeeris ot evellotle.
woerds ot Public Vorus G0fico.

ton popo woter Tor Canp Dol dor, bub zmosty for lrrigaticz.

e
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T-hle 25.- Contimed

Banin end well 164748 194849 159050 105051 105152 Total

10 k= 501 3o% 33h 316 16 295 (mhhg
104 552 The 852 £17 &1 (5,606
Subtatal o 1,070 1,168 1,133 1,387 (8,650)
Choppo Razin
10 el &1 oL 1,03% 1,153 1,ke6 1,647 (8,643

100 k5 352 b © 2,235
10/5.1350 €58 hoa €53 178 - 3,925
148, 3 5 8 g 10 (k2

33 - - - 9 51 528
b, - - - 202 206 508
Busbot ) 1,877 1,9% 1,831 1,823 2,he2 (15,880)

¥oidore Facin

11/5« e E1 1,045 853 T 613 6,72
2":1. 2*2 3 - - - 1&8

fubtot-1 ec: 1,085 o3 oL €73 (6,830)
Totil Care une 3,725 W0 3,82 3,7h7 L,282 (37,388)

Irpimiicr uoe
Yeido— otoain

10/6-352 {c}) 302 k33! 170 22k {1,155)

11/5~ 251 3,205 8o 1,205 oL 85 9,579
2m. 7 859 o 4] 235 0 6,45
£ Tl 519 627 b7 kb 5,k05

(22,802)
(29,632)
(€2,170)

"~
E
h %]
A

Tobal ire, wso (2,735) &,370 g0 .62

La N

Sabtotal for (3,68;’) 3};18 3,133 2,,‘13

2 . ™ -
Yzidars Boasds

Cramd $otal (6,502) 6,575 6,132 5,389

e

e
-

ol
i

Fadlbron Yol Arrmmition Tepot '
Gl L1 ) &4 €2 65 €72

-

G I I'z:“;
G/im2 17 1 17 £ 2 202
ne  Pumere resords not sveilalle.

Tram rocords ot Rlilic Yarks OO0y

£ o wuber for Carp Del o, but mastly for frrigsticn.
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Bocause the pumoage for the Fallbrook Faval Azmurnition Depot and
Cirp Is Lus 15 extracted from the slluvium ebove the De Luz dex eite,
it 1s pot Included with the gropd tots) chown in the t:2hle.

Fecords of purpeze For the years 1551-42 thrawgh 1943-%% are avatiluble
ke estizater of toteld pumpege for Camp spd frrig-tion use. Bivwever, there
tre mreraus earplete records of punpage by vells. Aecordingly, the
wbtotals by basines for this period do mot add Cr $o totnl Camp or fvrigntion
uezs.  Dturbing in AGW7-%0 the records for most wells ore avallable and the
sittotsls do sdd up t0 and egusl the tobad umags figures.

Tae table shors that the total pummpe wan sbout 5,30 oere-feet
frem 04243 through 1966-47, tneressed to sbout €,500 sere-feet in the
tre falloving pecrs, nnd ther decreassd to sbout 5,500 ecre-feet in the
last tus yenre, ﬁwmmrmmmmmlmtwms is
lurgely &uc to watererntioning for frrigation on Ptusrt Mes: snd the
terrece to ths ecutl,

Cf the tobud purpuge of wore than 60,000 sere.feet for the 1l-yeur
period, essentislly one-holf or sbout 30,000 sere-fect hap been ®peliced
fram ¥eidar: Bosin, rore than 16,000 scre-foot (probudly sbout 20,000 scre-
feel or sbaut one-thind) hog been pusned fros Chappo Bagdn, =rd mere thon
6,620 acre-Teet (probubly cbout 10,000 scre-fest or sirout ons-sixth) has
been extrasted froe Upper Exsin, The memage for irrigation, nl)l from
Yoidors Basln, s bogn at lesst 23,000 ncre-feet o 3% pereent of the
totzl. The everage prpuge for the 10-ye:r poricd 152352, which excludss
the Jov popare in 104142, hus proba¥ly been about 6,000 nere-fect per

yaor.



Tre runpage for irvigation i Srmnsnorted by pipelive to the coastad
mozac end thus is wpplied to londs cutoide the lower farie Hargarita River
basin. The water for Canp uss 4s chiefly for domestic purposss and oo

1z ddecharpged inlo seser systems ofter use. Litile, if any, of the wuter

is wsed in such © wuy that o part can return to the grownd-water reservoir.

Toerefore, il is corcluded thal the graund-water purpsge is 511 wtilized,
s88 that no part returns to the reservolr directly, except afler troatment
of the eevuge und reconveyance $o the basing, ac alresdy discussad.

Fatursl Discharge

Prior to the clvent of man on the Rapcho Sapta Mergorils, naturel
discharge of ground water wus the only form of &lscharge. In 211 the
Friveipd siream wulleys graund wuter either wus eonsured by the matural
vegetation or moved dounstrean through the woterebearing deposits to

&ischarpe into the Pzeific Coe:n., Also, in the lowerreathes of the valleys,

some of the graumd water probobly seeped back drto the stresr beds to form

& pe,mm.t.l Yo flow, whkich 1z termed groundewster overflow in thic repori.

For the loser Oapte Murgerits River baein, the character oxd extert of the
potural dlscharge is described below.
Evarctrungnireticn, «-0rigin:lly the :(Qluvizl plain ¢f the Sox

Porgarits River basin wae in a1l probobility eheled with éomee provihs

of ecotionscods, willows, tules, and olher wobereloving plunts Lo & panuer
ginilar o that nor found in $he Sont: Ferpwrits River oo I Luz Creeh
or in the lowertesch of nearby Sen Iuls Rey River walley., Theoo pionis
conmmeed consliderable guantities of kolh surfuce srd growsd woters by the
process of evopobrnspiration, Lo is whown in dhe Llloring esction, a2
eraundevuter utilor is enidl, Therefore, woder polural cditicun el

transpiration formed the bulk of the notural dischures.

159
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futee uadly the plaln hos been successively eleared for irrigotion,
Tor flecd contral, wnd for graundevater conservetion, The uress of
phrextoshyies vare deotercined from e%%.l photopraphes flom in 1951, and
the tol.l are:r supperting phrestophytes between De luz dam vite and the
Yoidoru siream gige wvas oply sbout 500 meres at that tive.

With regard to the consumptive use of phreatophytes, studies mude
in the Sculh Congtal Bosie of southers Californic (Gleason, 1G47) indiesto
thot where the woter level fe within 2 to 5 fect of the land surfuce,
grosths of typlesl esperhlages of phreatoplytes fourd in constal strean
valleys will consume betvesn 3 and 5 cere-fect par aore por yeur of
proend vater less the yerrdy rainfull, In the areac of phreatophytes
in the loser Sunta ¥ rporits River basin in the period 154252, the water
levale have been froom 0 to 10 fect Belos land surfsce and have everaged
abost 5 fert bolow. Thme, for the purposes ¢ this report it £s escumed
that the averaps uze is 3 fect per year. Ascordingly, the ground wuater
consursd by these pluants my be computsld sz Iollows:

¢ = 5¢3(3 « R)

vhere 0 45 the qunrtity eonouzed in scere-fect, ths figare 50C 1 the ares
cf phrestopnyies in aeres, the firure 3 1s the conmurztive use in feet,
and I 45 the r2infll in fecl, For eurple, in 1952 the aecuet of graund

wanker Glseliareel by phreatochytos 1o ectimated to bave beer S00(% - 1.5) -

If 3% &3 agswncd dhat the oeen of phrectoptwies has beon on the axder

¥
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cine 2507 wien the Eavy segelred the Rancho, then I8 can be
eobimmuel rogly tht e cwepobransoirction 1osses have fobulel wbhasd

11,500 enre-fevy or avoraps abhoud 1,000 were-fest per yosr. Xecsuse tnls

ra S . 4 - % 3 5 " 5 - N
Toor € Giosi, o o 10 peroost ofF $ho wol d, errpars in the o cesampilonn
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rals wolld afroul onerecially tho magmitude of the tolal ddechorge.
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Uraund-eriter cutllov, e-tramd-vnter cutflor $o the se: tokes place

by the poversrt of pround weter prineipslly through the lower mecher

of the =Xluriuz, bub provcily in wnd) part through the up:@er penber,
vhenover the hyderalic gredient in towrd the eosst. Under this fovorchle
grudient, dischairge tukes place through perme-tle bteds directly into the
Pueific Coenn offshore fronm the mouth ef the river and/or by seepage into
the legoon. The hydrographs of wells in Ysidors Busin togother with the
record of strenn runalf sugoert that the Ystotic® witer leweles remained
sbove oes level until adout 1945 indicsting the comtimed existence of

o coastenrd hndraulic pradient and henee graundewvater cutflow,

_ Froc the mid-forties through the £211 of 1951, the corkined effects
of ary yeors and heavy purpage in Yasideru Bagin cxused wubtor levels to
dscline,  From 19450 through 2951 the hydrographs shor that the "stutic”
levels wezé postly belovw sen devel (pl. 23). Hhen the levals were below,
the poreol seanand gradient was reverged end ground water wag poving inland
from the eosset to ¥Ysidor: Bosin, Permesble bads 4r the edluvium, wvhich
forperly bid discharpad prawmd water into the Pucific Ocenn and/or inbo
the logoon, wers then sorving oo conduito for the indand zoverent of
ges water of vaiified echaracter. 1ie wiber voved Inland for encuzh to
ronder walle 31/5-200 amd 131/5.2:0 unfit for wose,  Findly, folloving the
wot winter of 1851-50, the woter levelz irx Yeoldem Basip rose ¢o within
about % fect of the high levelr of the 1950% . (Sse pi. ko) A ssawverd
hyéiraatic geadient onl praundevstor cablior £ ¢ho Rex were resoisblichod,

Fetipaben ©f Lo anouni of gmovnl wolor roving eithor eonstewrd o
Ldand throvrh the logor menlbor of the alluvive erve wude Ior Yeldor
Lovroes ut ho Yoldop. ponings wition.  The fowmmds wsed i Dnreyte dow

PO it W

4 ooponmes oiniie o thot woed o ectin e the underfler ot T Tun den gitrn.



Speclificsdly, three perieds hove becn gelected: Murck 1932 and ioreh 1952
to shov the underflow poving eenwvord, and Ootober 1951 to shaw the undere
fior moving &rdand, For sll periods the permesbility end the orosse
sectionidl are: remmined constart,

In the peciion om water-bearing proporties of the alluviun, the
rerpezbllity of the lover perber in Ysifors Booln waa estimated to be
ebout 2,500 gllons per gy per squnre fond, vhich is probebly epplicable
to Yolfers Furrows, The cross-sections) sren of the lower mechber os
eham ic section FeF' (pl. 5) is sbout 40,000 square feet. In Maerch 1932
the seavurd hydranlic gradient as determinzd fron "static" levels wus
about 7.0 foct per mlle (33. &), Thua, the groundewnter catflow is

estimted 4o have been:

Qw2250 x 7.0 x Lo, 000
5,2L0

L = 130,000 pllions por 4oy

Thic 1s exuivdent ¢o abazt. C.2 second-fooct end, theoretic.dly, & rate

of peoxly 150 sere-fect pe:- year. Becouse the geadient $n 1932 decreasel
through lnte spring, saowr, and exrly £all to sbout b fest per rile, the
estimated yeorly outflcoy 1o the ser w.e abit 180 mere-foct.

In Harel 1972 the seaverd hydraulie pradient vas 3.2 fect per nile,

By eubstituting in the sbove formuly, the oubflor is estizsteld o hove
‘been eboat CU0D eocond~footl or thouretic iy chout 70 acre-feet per year,
Howevar the gradient decrescnd sbotantidlly durins the mumnsr eo thod the

yeorly cutllow wud prolally move neorly 5U sere-Tool,



In Cotober 1051 the inlond hydvroulic pradiest was obent 4.3 feet
per rile. Ey sdoziitubing in the sbove formils ths 1nflos is ectimnbnd
to hawe bean whaul €12 sseond-fool and thecretic:lly eputvadent to o
mie of shaut 82 sore-fect por yaur. Bowever, durins prolonged pericds
of beavy purping withdrwwals, the gradient snd hease the inland underw
flor vould be grecter. Taling inbo zccownt the steesor inland gradiernts
erected bty purpling and, o the other hund, 2 less steen inlund predient
Guring the vimter of 1250.51, the totnl inflov for the your wuis probably
et least 100 cere-lect.

Dalng o the coxplexity ¢f the relotive movemsnts of the 521t and

fresh water vhen the rorosd seaserd hydraxlie gradient approaches sero,

the asourt of woter woving inland or mexwurd ¢on not bve exnily sgeertained.
For exarple, ns the peaverd hydmeulic gradient dacreases to 2 fest per
wile, frech water in otill moving sewrerd chove the freshewntor sslt-wsior
irterface ot the paxe time thit the enltewvnter wedce bevecth s Enving
inlzpd, Under these eonditioms the undergramd vatere ean be poving in
oppasite directions st the sure time, kKo estimste of the pet resudt keg
been mnde,

reeeriingdy, 1t can only Yo comclulcsd thit price to e decling of
weter lovels, wiish storted in obaut 194k, e pramdewstor cutflov to
e eex wio on the order of 100 €2 120 acre-fuct per year, Iuring 19951,
whal levels reschiad the losest o record, the infliow waig oo the order of
I00 mere«foct.  In 1932, eftor tihe woter lovals i rocovored cbobonilelly,

v culfior wun oo e exdar of 50 sore~fect.  In G0l €O dovrive the

- 0
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cullfliow or fnfiow v the poors A04 thomoust L0UL b witer-dovel ol

£y

ghemienl €ab. wero uzcd., Tdoie 39 ehows ot sooesstor ot fovadod wili

v - 8, o 5y

21.}5-211 inile £.03 2 00T ond well 10/0-000 dn dhn ey o 1010, Yhog,
the tntrecicn fros Yeoldowa laxros:s prouelly sturted szverildl wesys pricr o

1957, posaitly in 1550,



pocordingly, 1t 15 belfeved thit the cubflos decressed fran evcut
100 eere-tect in 1652 to essertislly mome in 2945 and thet irtrusicsm,
which my hove started in the £211 of 1945, dncreased in the subsequent
yenrs throuzh the £ill of 1951, On this basis 1t s estimtbed that the
anaunt ¢f intrusion past Ysidora gipe from the mid-Tortlcs 'ta the full
of 1951 was oo the order of kOO acre.fect, The autflov in 1952 probally
deereased the excunt intruded by roughly 50 scre-fect,

Totsl Discharpge

The total grousd-wnter dlschirge from the lewer Sanbe Margerits
Fiver basin iz the sun of the puspage, the evapotrancriration, and the
prowdewater aatfior. Forr years when there wng an intand kydraulle
grzdiect, the irflos wvus subtracted fxom the totul dischorge. The
estimeted tot:d yearly dischurge 1s shom In tadle 38,



Title 30.. Esticated totol dicchargs, in ecre.fect,
TO0H 06 LMY GuTib. BANgArabl DAVEL
D38in in the vailer yeare IW—&E’

Year enfing | Tetal P Yeor emding ; Tebal
Sept. 30 . dlechnrpe : Sapt, 30 . Qdocharge

154%2 L o00 ; 1648 75700
1643 6,000 : 140 7,500
R 6,kc0 : 1950 7,800
1045 6,40 : 1951 6,550
1646 6,800 ; 1952 6,500

1947 6,kc0 ,
Totad .60
iieyenr nvarsge 6,5%

3. ).‘&‘:.?.Q‘;L ToLis Tor yeours sioe-hl ure inccamlete
{t:rie 25).



Shs tot-l yeorly dlschiyge wub betveen 6,200 erd 6,000 ecre-fest
for the period 1943.k7, then dncreassed o over 7,000 acre<fect for the
pext 3 years, nnd decreused to chout 6,500 uore~foct  in the 2 yeors
1951-52, vhich aloo wap choud the sversge for the 1l-yesr pericd. Principad
weulnesocs in the estimcte of toted dlecharpe are in the evepotransplration
lans Pipures and tie mopoge figwes for 1045 through 1648, Because the
pumage has been petered end i 85 pereent of the estimsted total Gischarge
fur the peried, however, 1t is believed that the everage wemal dischorgs

ef 6,500 acoresfeot 1o reazon:bly aseurate.
%

t"'l"'{m*‘”l ’*’lﬁ"’bﬂ"ﬁi&“‘»; 13‘ ‘“ L..a.l«;

Irtersitient records of water-lovel fluctu:ticms in welle in the
lover Bant: Morparits River besin ere svallskle for ¢he 33-yexr parisd
1o20-52, 'ﬁ:ese reaeuremenis were pade by P F. Crecss, hydrographic
eazineer, Yy the Caxp, ant etarbing io 3950, by $hko U, S. CGeclogicnd
Sarvey. meﬁr of both doep and ghllov wells sy imclwdsd as tokle 3A
in the apoendizes, In o83iticn, sclected records foor the Unper, Caappe,
wnd Yoifor: Dioins rre ghoun in Yydrorrerhi forn on plates 23 througk 27,
Mo ilocationz of those wolls are fLown oo pivte 1. Toemase the positicn
cf wator levels in relation to oo: level 4n erltic:l, they huve beon
riotiod with yomoood 0 rean steelowl doton moaber ghan with respect 3o
lendesurface &otun, which b besp ueed in tedle 34, On the ydrograph

e each woetl dis shoon €60 derth of the widloand ke w23itude f lznde

In e&ditios to the hvdropruph, whiich ehow vator-leved chiaxges od
welln ¢ o3 feesific poimo, 103 wilor-lowd covisar et s the conditions
wolediior 2751, g doveod lowls o rooiad, end ino dle gsvisg of 1852,

tho moct recors Bima levels, for tbe lowor Cumbo Morgerlto Rivar bzoin



{(plo, &1 e £2). A camparicon of these tvo mips reve:ls the mapnitude
of the chunpe =% 11 places in the Busin., In edliticon, the water-level
profiles on plate b ghos the runge in fuctustionc slong the line of
pection longitudin lly from the coast %o Do luz Creek. The flustusticns
of witer levels ore discussed by basins in domstrem order in the
fclloving sectiome.

Urper Basin

The comosite record for wells 10/k-8 sod 10/4-T51 45 used to
choe the witer-level fluctantions in Upper Bacin on plute 23. Becuuse
o® the éifferentisl of 6 feet in nltituds betuecn the twe welle, it sppears
that the lewel huo declined ip the bLeoslin since the end of the mérd for
well 1076851, By cédieg 6 feet to the «ititude of the levels in vell
10/4-702 to plazce both at o ccomarative cltitede, it ix spperent thet mo
over-21Y nzh declivs has cccurred in the busin from Jumzary 1681 to
Eoreh 1652,

The hydrograrh ghose thet the principsl type of floctustion is -
sonson 1 rise and dezlimte-lsaie in the ~uturm tha levels begin to rise
in regponse to the caxbined effects of decressed evepotranpiration nnd
oo ord inerexsed reskoirge from the river nund rosceh » pesk sanelime
petren Jomyory ond Pow,  In the gprimg and sumzer the levels decline in
rernonor €0 the incre sed evopotronseiration ond pumpage &l to the
derre rr or ceandicn of rech:rge frox the river ~nd resch ¢ lov pometire
bevsern Ootveer ond Decenler.  Ivez pe X 2 lov dn ary one ye r the decline

voooon the order of only © to € foeet.



Tha rapidity vith wvhich Upper Bacin ic recharged {s ixdicxted by
the record frou the cutomtic water<level reccrder on well 10/4-70L
{pict pot shom in this repord). During Eovesber end Decexber 1951 the
wnter level woe slonly declining ot s rate of sbout 0.2 foct per month.
Lsrge yuneff oceurred in the river on Dececlier 30, caucing the wuber |
lsvel in well TJ1 to stort rising on the same doy; by January 1 the
level had riser owe foob, end by Janunry 14 Rad rieen o totad of 2.5 fect.
Lorge runofl accompanying = second storm on Jaruary 1€, produced an
edditionl rise stariing on the e duy; two doys leter the level had
risen un odditiond foot. The totel rise for the two stovums wus k.5 feet,
and the woter leve) was only 2 feet belovw land surfses, Purthersore, had
the levels in the foll of 1951 been substantinlly ;om, s considerably
larpger rice dn levels srd hemee an increased recharge ¢6 ground water
waild hove occurred froz runeff later in the Q‘izter and epring.

Tre depths to water belov land surface in Upper Rasin, ns exenplifilcs
by the two hyldrozrophs on plute 23, kave ranged frop e rindmm of 2 40 3
feet Guring web years suck as 1920 am? 1952 to o poxirom of ehoxt 9 fect
in Decenber 1931 4rn well 104801 axd t0 & mudimm of zbout 6.5 fest
Bolow in Decarher 1951 in well 10/R-TJ1. T¢ 45 pertiment thst the water
levels hove remaine? so cloge to lanid ewrface ivrespective of relsbiveldy
rrolonzed doy pericds euch oo €t from 10WL.Sl. Decmuce grousd waker
in Upper B.gin oocurs under woteretuble condiCioass, the malsmm inlicated
rance in witezr-level fiuctusiions shows thnt oy emdd ehorges in prounds
wrbar erorass huve takea place.  In other worde, $4e bacin hns remadwed
eszentislly Sl ef wuter., Thorefors, the dooin offers wn execllond

conortunity for further promi-woler Qevelommconl,



Chapno EBasin

For Chappo Bisin, the water-level record for well 10/5-2k:1, near
the lower end of the basin, and the composite record for wells 10/5-24@
and 10/5-24T1, pexr the miedle of the basin, sre used to chow the charscter
of fluctu:tions (pl. 23). Well 10/5.24K1, whick 4s within the nres of
confinezent, floved during several winters of the 1920' and 1930's, and
in March 1952 wee vithin 0.6 foot of the land surface., Before 1936, the
bhydrogrsph shovs o seasonul range of frox less than 1 to pesrly b feet,
The graph =1go shows that thore was 1o cyclic trend comparcble with
reriods of consecutive dry and wet yesrs. For the period 1645-52, the
hyldrograph smgzests po eignifiennt change until 1650 ot vhich tire e
gzntle progressive decline siarted. This decline contimmed until Decerber
1951 vher the level reached e record low of sbout €.5 feet below land
mrface. Following the winter storme, the level recovered rapifly to s
mxinun of 0.6 foot below-su riee of sbeut € feet., Tmusz, for the 32-year
pericd of recerd the range in fluctusticns has been omly frox floving to
€.5 feet belov lend surfacs,

The composite hydrogreph for wells 10/5-2401 and 25M, which shovs
ecniditicns rezr the indefinite edse of the ares of eonfimement, indicates
essentially the same type of fluctustions =g well 10/5-235:1. In ordar o
place the ecmpozite greph of the twe wells on » compirative baozis, the
Gifference in their sltituder of & feet rust Lo considered, Tor the yours
prier to 1938, the graph for well 10/5-255) shovs o pavicts serson.l variction
in water level of np much ns 5 feet, but uwseslly more wexrly 2 €0 3 feai,
Ko eyelic tren? ie {ndfeated. For well 20/5.2k51 the record 4s shard, btut
the grorh ghows o decling that rescheld o low dn Decorbor 1071 o7 YTy

1L.5 fect belov lend surfuce. Eowever, wirter reshargs csuccd the level



a0

to rise rupidly to & high of only 5 fect below 1and surface in Murch
1952«wn net rise of nearly 10 fect, Tras, tzking into sccourt the S.foot
diepurity in oltituds tho pet €ecline from the floring in Roverber 1920
to the level inm Kareh 1952 h:e been scmevh:t pore thun 5 feot.
kn mutomtic water-level recerder operated =t the upstres: edge of
the confired ares of Chippo Basin on test well 10/5-1371 (plot zot shown
ir this report) shows a good response to recharge from the river. Starting
on Pecerber 3, 1952, when there was loe flov in the river, the level rose
whout 1 foot in £ diysy on Docember 20, the level agp:in rose shaut 1 foot
in 2 doys. The overenll rise ir = period of 3 weeks wug from 9.3 feet
beloy 1ing surface to 6.6 feet below. This well aleo shows about the
dargezt range in watere<level fluctustions for the baecin. Tie level reachsd
15.7 feet belor laxd gurface i{n Decewber 1951 and rose to 2.2 fect below
in Mureh 19%2-«u mot riee in resporsze to river rechsrps of ebout 13.5 feet.
Fecorder charts for test vells 10/5+2303 and 10/5.-23L1, 600 feet and
2,000 feet reopectively froz nev Canp supply well 10/5-2371 which yields
whout 1,500 g, ehse fluctustions characterisiic of eonfined water when
the supnly well is operated. Da:fly flucturtions in vell 2373 were on the
erder of b feet in July 1952 ard in wall 23L1 vere on the onler of 2 to
2.5 feot in Desezlor 1971, Om the other hund, well 10/5.13J1, which is
1,500 feot fram nes Curp cupnly well 10/k-1600 which yields sbout 1,100 gon,
chove orly » Gu2«foot daily fluciuation to pamping in the supply well.,
Bven thio ol rersonre in the test well indicates that sore minor confire~
rent exnicly; v o eomperiscn of the Nuctusticas in teat well 137 with
thoce in test wolle 8577 and 2301 shoss @sfinitely that the Qegrec of

L3R S Y . . : e -
conlinanent 2o dncrcacins dmmstresr,



Recorder graphs for test well 10/5.23Q1, which taps vuter only fn
the Lo Jolda formstion, shov d:fly fluctustions of G.05 to 0.0T foot
th:t cun be resdily correlated with the puwpling schedule for expnly well
10/5-2301 some 2,200 feot nwsy. This inficates that woter in the xlluvium
is in hydrauliccmtimity with thit in the Lo Jolle formstion, bub the
srdl renge in fluctustion sugmests that the irtercommection is poor snd
ponoibly th:t the coefficient of trorszissibility of the Le Jolls in
&ls0 poor.

A shadlow vell, 10/5-230%, wur @rilled to & depth of 11.2 feet st =
yolnt 1€.3 feet southwest of muprly well 10/5.2371 for the purpose of
deternining the effect of pumping in the Goep water on the e2dlow wvater.
MmammsmmmManﬂlm&noemmmmy
woll wae penping.  However, slov dovmverd pereolsticon is sugrested by the
ztendy decline of water levzl in the shallor well., In Octoher 1951 the
depth to wator wus T.06 feet; in Fovemher it wais 7.65 fect. Following
the winter storms, the level rose to & high in March 1952 of only 3.hk
feet belos lond surface. Thus, the shallow woter 4n Chappo Basin is
recharged during vet yeirs mnd does supply eome recharge to deep ground
woter ix the ecarscegrolned lover perber of the elluvius by glov dowmne

wird percalaticr.



Yeidora Basin

Bocords of water levels for severcl wells in Yeldors Bazin axre
av=llstle £rom 1920 to dute. The cosposite vecords for deep wells
11/5-252 =nd 2 snd deep wells 11/5-3583, 3501, and 3511 have been
plotted ou plute 23 to shew the chairocter of the locg-term fluctustions.
The eep wells tap confired water in the eoarsc-gralned lower pember of
the olluviuzm. In order to determine the nrture of the fluctusrtions in
the ghillow vater, vhich 48 contaired in the fine-graived upper wexber
o? the s1luvium, the Ceclozieal Survey constructed six shallov 1d-izch

wclls pe.r existing decp wells, The distinction betweon the fluctuatlons

in shillos erd deep water boldies is shown ty the peired hydrogrophs for
veile 10/5-2021 and 2612, end 10/5-35KL end 358k (pl. 24); 10/5-35R and
2572, =nd 11/5-2A and 245 (pl. 25); end 11/5-2%1 and 254, &nd 11/5-273
and 24 (pl. 26). Alss, on plotes 21 and 22 the vater-ievel contours
huve been @rawn on both the shillow ond deep water bodies to show the
aifference not anly in direction of movemmt but slso $n levele ot

yaricus ﬁlaces in the basin.

Lonretern Tlustuations.«-Prior o 1939 the t<o composite tyrdrographs

r

on pilate 23 shos princip:dly only sensanal rustustions related to yechorge

und @icchargs, and chov ro cyelic trerd comparaiile to &ry and wob poriods.

Ir: 1938, vhich was a wet your warked by higa fioodc 4n March, the levels

rose chove the genersl spring peaxs for the preceding yesrs. In general,
“

the sezponl ehange sverugst betweon 3 und fest. Iuring the period
1600-15 ths level 4n well 11/5-2B2 ranged from b t0 11 fesb belor land
gurface ond in welle 10/5-35:3 end 3501 runged frac 5 Yo newrly 10 fect
below. Tons, bokh records ghor thit throurt: the txicties Yoldors Buoin

rerained full asdé undepleted.
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rar tho period 1645-52, the hydrogrophs shov a progressive decline
srting b levels slipghtly Welow thoge in thae preceding period. The

0ot t1e” levele in wells 11/5-250 and 222 vent below scu lovel for the
firut Ynovn time in 1958, However, they pay have gone below during the
suerars in prior yesrs, bab no datz ere eveilzble, In 1950 end 1951 the
vet tie™ levels rem:ined below se: level for pearly the entive time; the
hydrozr:ph taggests the sversge level my have been L to 5 feet below.
roor Cotoner 1951 to Mireh 1952 end in response 10 rechures, the level
recovered rapidly from § fect belov sex level to 11 fezt sbove ses levelew
o rTige o 16 feet. Even so, the level was still sdout 5 to & feet below
the spring pexks of the tventies ond thirnties.

T grep: for well 10/5-35K1 ehovs the eame geperal features for

w2 period 19%5-50. The level progressively decliped to & record low
ir Ausaet 2971 of C.3 fool below se: level. In Murceh the level haxd
resoverc? 4o 17.1 fect sbove sex leveles: riss of 17.% fect, btut stil)
oo € to & Pect belos the pesk levels in the lste thirtles. Thus, 4n
180w, Bisis the cverspe pet Gecline of wuter levels ix welle from the
gnrins pesle in the lute thirtiss o those in 1952 was on the order of
5 4o O tecl.

Ty, 4he centr.l Tort of the basis plute & ghowe thatl the “otutic®
tevile in Oobeper 3991 were chout 7 feet below sz lovel ond gE puch o8
o7 fert bolew land earfera, The levels in yezping wells uring 1950 end
19T1 weed o ruen ue U feot boles sex lewel. :

vivotuobions dn ghodled sng Gegn ey vodics, --The palred hydrograpns

for ch.llog nl Qeen wells s tht pemerally east of Vandeowift Boulevaxrd

Sye g 4 teo wate™ bedics are sesarite ent digbinni; wherest oo

. IS 2 T R O Ty R N - L. .
Lo yezr L planr PR3 1€VoLT wre mOTU Rewrly Corrdli tive, These features ave



ok

Puired welle 10/5+3518 2nd 35R3 and 11/5~241 and 245, east of
Vordegrift Bxdewird, shoy very poor carrelstion to the effectes of
Peping ond recharge (pl. 25). Iuring the 1951 mumer prping sesson
the ehallor vater eio0d § to 10 feet higher than the deep and declined
elowly; during the 1952 winter seuson of recharge the chillow water roge
sloaly but the &aep levels rose rapldly some 15 fest €0 an averspge level
cbaut 5 to € feet ebove the shollow levels; ard during the 1952 surmer
purping sexzon, the shillow woter level showved s very smell steady rise,
vherear tas deep water agiin declired some 10 fect to o level 3 to 5
feet belov the ghnllov water,

Poired wells 11/5-273 end 2K, vhich are in s pond ares, shov a
better correlstion in fluvctustions (5l. 26). However, the two velle are
sbout 600 feet apart, and accordingly the levels are pot strictly correlative.
Tue, on the busis of water-level flustuatioxe and the well logs ;t is
consluded thit on the east side of Yeidorz Basin the upper merber of the
sdluvius fores an effectiive borrier to the vertiesl movenent of ground
vuter bebween the ghllor and deep water bolies, and thus that the desp
woter is well confined.

(u the ctber kand, paired bydrogrophs for welle 1G/5-2511 end 2012,
and 10/5-3513 and 35K% (pl. 25%), ot the upser cod cnd on the west side of
the burin per the river, mod 11/5-271 ued 286 (pl. 235), =t the lower end
cf ths basin, shoe that the levels in the shinllor and deen wrter bolles
iv pener.l exe clescly cormelstive. In fect, moet of the meacurerernts madc
in 1950 end 1651 Iz wells 2611 end 2612 plot witkin the same circle (f. &%),
end no dictinction 4n flusturtions eun be pede. For paired wells X0/5-35%1

h end 11/5«251 and 204 (pis. &% exd 80), @urins the 1951 axd 1052

L% ]

end 3

gurmor prnirs sexsenz, the shidlow levels were 1 to & foct hizhor tho the



dery levels; ond during the 1952 vwinter resharge sexsen, the shallow
wwter rose sonc 15 to 19 feet to levels vbaut 1 to 2 fect bigher than
the decp leveln, Both the deep nnd sh:1low weter bodies responded with shout
the sape facility to the seasonul effects of recharge and pumping. Thus,
on the vest side of Ysidors Busln the water-level fluvtustions in the
ghillor water body indicate Rt the two water bodtes cre in falr hydraalic
contimiity end that rechorge from the river is shle to percalate dowmard
to the deep weter bhody. |
The response of woter levels in the shallew wells to pumping in the

a@lscent deep wells is not o closely correlative. When well 10/5-3511
§5 puzped the level in the sisllow well 35K4, oxly 25 feet o the west,
Geciives betweon 1 and 3 feel, mdingmttwlengbhoft&mmmg
period; wheress recorder graphs for deep well 10/5-2511, sbout b,500 fect
s 10/5-3551, shewt 2,500 feet mwy, and 11/5-211, ebout 5,6C0 feet
wwry, have chored declipes of vbout 0.k, 5.5, sod 1.k fest, respoeilivaly.
"%u.» pitbousn the Yevele in the shallov ond gesp water bodies closely

arillel each cther during seasomal poriods cf recharps ord purping, the
ehillov witer doso noh respend rewldily to daly poeping effects g doos
the deep water boiy,.

ctntione in ke Lo Jdella form. tion, ~eh TECOPRIT WIC eperated on

test well 11/5.212, which hid been drilied 0 & dovth of 300 feet entirely
fo tho Lo Jallo formetion; to defermine the churister of the fluctu.tions

{5 the p.mastone bedo. 2Athough this test wall yields 1ittle water when

el 1t responis sel vely to the effecte of purpinn und recharges in

ithe eonfined dpen woter boly in the olluvice re.rvy.  Dily pepicg elfectso
sorrpxr dns 40 CL1 to Gk A opers reooeden. AL the end of the heavy pusning
ceanne, in Orisonor 1001, wior WL proctise tood in the deop wter bedy in

the wlluvius bid deslinel bolos oo level, the level in welld 11/5-282 wag
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sbout 1 foob ohove sca level. Falloving the wvipter recharge, the lewvel
in Harch 1952 waip sbout 11.5 fect nbove ser levele~a rise of 10.5 réet.
However, oring to the low yield of the well and to the guick rezponse

£ nearby pping, 1t s believed thut the waterwlevel fluctuations
repregent pressure-hend chonges infuced through sunistons beds or
through fractures end Jolmts in the La Jolls formeztion thil cre in contaet
vitk the lover cxfined member of the alluvium and do not sugesst sipgnif.
fcant storage clarges $n the Lu Jolls forention.

¥sidora Farrows and the Legoon Arex

Three pairs of shuldlow and deep test wells were drilled to ascertain
the choracter and correlstion of fluctu:ticns of the ehallow and deep
wober bodiez in the slluvius in Ysidora Yarross ard in the lsgoon ares.
Faired hydregraphs for wells 11/5-28k and 215, 11/5-1CEL and 3001, and
13/5-571 snd 932 (rl. 27) show the principul festures. The deep and
ehlles water levele respond very sinmflorly to the eeassp:l effects of
resharrpe Al poping o was deseribed for paired wells on the vest side
of ¥Ysidsr Dacin, ot the miznitude of the fluctuctions decrexsos towsrd
the court, Tors levels irn welle 11/5.21h apd 215 rose sbout 1k fest from
2 to 5 feel balovw seu level in Octcber 1953 ¢ 10 o 11 fest nbove In
Earel 1952, levele in 11/5-10%1 ond 10 rose shbout € foot from cboud
o level or plistily belos to peurly B fest sbove, and wells 11/5-571
and GJ2 rose mors than b feet frow cboat sea level to 4.5 fest nbove,

Doy pening i Ysidom: Bagin during 1951 produced declines and
resovesiers an reoarder chorbs on decy test well 11/5-2:48 of ms wuth ne
€ fect, urd an Gesp test wall 11/5-1070 of so much ss 1 ook, but on deep
tect well 11/5-003 there was po effest. The challor walls pelred with the

Gezn ehoveld no 4011y effects from pmuping.



Teeorder ehirts obtuined frow the three deep wells shor the cffccie
o7 presmure heod ehunges induced by the norral rise an? £211 of the osean
tides. The £13Q effects nre coused by the changes in preamee heaf on
the confined lower meober of the slluviwe: vhere it 4s expoasd on the
ocesn floor and by the 44:1 londing or chunsing weight of the grest
mos of Be2 wuter om the confining beds in tho upser wecher cﬁ' the =1lluvivm.
In well 21/54971 the muxtrux tides profuce ehinges in water level af shout
2 feet in o BY-hmur period, end the mintmm tides produce chorges of only
0.6 foot in o Shehour pericd. In well 11/5-1071 the mexirun and minimus
tides produce chunges of 1 foot and 0,3 foob regpectively, and in well
11/5-2% produce chunges A1F2icult to distinguish from changes Caused
by borometric and pueping effects, Wut miy be o ek a5 0.1 Poot., The
ghillos wolls paired with the éeep d1d not respend to chznzes In the tide.

Cround-Witer Storage Conmicity

(round-woter storage especity poy be defimed a8 the reperveir gpeee
cortadmed In o plven volume of deponsitzs. Under cobimrr conditions of ure
the: voluse of weter thot cop be wltermately extracted and roplsced 4o tha
dGepocit 15 the usdle gracmdewater slorege eupacity; 1t pay range Irom o
sznll part of totil proundeunter storuge cupacity to emsentiadly ell of 4%,
deperding on $he phvoies) conditicons in the yeservoir,

The prelimimry estinntses of proundesator slhorape exmaolty of ths
elivviun and terrece depozite in the loser Esnbs Furg.rlts Eiver basin
wiTe presentel in sn dnterdr report (Warts, Bopz, end Biley, 1952). 24
shot tim 1t wan belliewd bt nguilersrsting teste, 22so ©3led pursing

]
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astigned te the deposites in the interis report. Hosmever, as wae polnted
cut in the pection on weteresbearing properties of the alluviue, usidle
volues for coufiicient of trunemissibility vere obtsined from the tests,
ut ussbdle values for coefficlent of storuge or specific yisld exuld not
be derived, ‘

Furtbher study ond work with the well logs and the water<level duats
in&ieote thot ecoertizlly no changes in the originsl estim:tes sre
warranted. Accordingly, the follovingbe:tuent summarizes the muterisl
contzined $n the interinm report.

Storage Units and Depth Zones

Ti;e lover Smmts Fargiritz River bugin wan divided into three major
storage units ae follovs: (1) Upper Basin storzge unit, which extends
fron De Iue dunm gilte ©v the upper end of the Chappo Bozin and which has
o surfoce wre. of 850 seres; (2) Coappo Basin storzge uwait, which extends
fram thie loser ernd of Upper Basiz to ¥Ysidor: Bazin end whick has s surface
ares of 2,007 neres; snd (3) Ysidora Bosin etorape unit, vhich extepds
from the lover end of Choppe Biain to the Yoidors etresn guge and which
covere eh wred of 1,080 neres. These units, which have o tobsl srex of
shoxt §,500 aeres, wre showr on plzte 280,

FPi:te 28 shose thot the storage-unit boundiries extluds the tongues
of clluvion exteniing v niner tributsry vwalleys, but include some kED
acres of terrecs Gopoclits slong the north side of Chappo Bipin., The
ertobiishoent of the norvth boundury st De Iunz dap gite was ccmid&m&
the moot logicsl dn wier of the plene for a cutosf wall to be constructed
to bedriek in eonfurction with the construction of the dam. Eimilerly,
the bounlory ot $he Yoidor. streco g*g:a wiz selected boouuse sone eonmcidore
ation has been given to estobliching & MNydraleogic barrler sboul ot this
poirt in the Xorrovs to hall sex-wnter intrucion.
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The Qepth wonzs veed 1n the shorage coxputations for the ulluvium’
are 5 to 50 fost wnd 50 L0 100 feet below land purfuce; for the terrace
deposits nlond the porth gide of Chappo Buslin the zome usad iz that
betwean the projected surlace of the slluvium snd pedrock. Thb zone
in the terrace Geposits LVeTiges orly shouts 20 feel 4n thickness,

The volures of deposits in esch storage unit to depths between 5 and
5 feet und 50 and 100 fect mnd for the terrace depasite were deternined
2rom 6 pubzurfsce contour o isopach map. This mp e prepared by using
well lops to establich control points on bedrock, snd eontogrs were then
druvn cormecting points of ejusl thickness of the deposits. By Planie
rotering the tops and bottoms of each of the storaga-unit Septh zones,
LTCTASS GTeLD vere obtained, Thesn cvarags arssg when sultiplied by the
thistmesnns of the depth zopes gave the volures of depesits in exch storage

unid,

tpocific-Yicld Velues

The goeniric yield of & deposit moy be dafined »E the percentope

ontodesd by &ividing the volume of water which the deposit, ofter being
coturated, witl yicdd by gravity by the voluze of the deposit. In
C11fornisn, tro intenslve jrvestipgations have been pede to Gctercine the
gpociTic yisld of woter-vesring depesits-~one WL x=6e by Eckis (393k) in
the Scuth Corstol Bogin and the other wus gde by Plper and others (1939)
45 the Fokolummd nrtn. From these two sources together with éatn frox

esa det:iied studles, goeeifie-yisld whluss pave been selected ITT the

b
g;\

prinziv.d ypes c? maborizls cmpoziﬁg ¢he slluvivn wad terruce depozils



Tacre are &5 logs ovillsble in the storsge-unit avens oxnd some 80
different types of material were reported by drillers. On the basis of
the lops cbtadzed by the Ceclogic:dl furvey during tha &rillinz of the test
valle, these mumercus drfllers' terms have boen grouped into five generul
clagses of materluds which have gimilar hy@rologic properties, The |
grecificeyleld wulues csgigned to the five ¢lnoses of waterisls are
ghoun in tible 37.

Tuole 37.« Epecific-ylield velues assigned to the
Enterisls cooprising the situviue

Assigned
Haterisl grecific yield
(percent )
Bund, ireluling sund and sowe gravel, very clesn ord
f.:.irlb" Vﬁn aﬂmﬂ B e A W A ARG = o e 4 Bu e W o B e ] 33
Cravel, Incluling growsl end sand, fairly cle:n and
1%3&1\‘; p;&ci&@’,i 00 0D A N 3 B D b B i B B S 0 > W0 0 W0 A 25

Eand an” ©f4, including fine sund ond $ight 8ind eeemaccccces 15

Sand snd Yolry,® imcluling gravel and "elsy® e-- 10
"Clsy, " including 2i1t, silty Yeley," and cloyey 611t semreae- 5

The gpecific yield of & pure eluy iz ::«.uch less than S percent;
banewver, very 1itile pure cloy wis encountered in 4rflling the test wolls
ond it 47 comniuded thet the @rille=‘s ters %elsy™ is larpely il to
clogey silt. Accoe@ingly, & valuc of § porcent for tlis class of patorind

iz bolieveld wnrronted,
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Letirite of Shorepe Copocity

Tre estirmte of prami-vager storage eapacity for the two dopth
h of the

L e - w4 ey

zoman, 5 %o £0 and SC $o 100 food bolow Innd suvinoee

<
LY
£
£
b

three storape bisic wndte wae derived by the follewing steps: (1) The
average specific yield was derived for each depth 20me in esch ogtorage
walt by mndtiplying the persentsge of esch type of mrtericl timer the
syoropriste assigned volue of specific vield for that materinl and then
Lot ling the producte; (2) the averspe epecific yield wue thon mltipiied
Yy the tobnl volwre of demorltn to obtaln the steramz expacity for exch
gopth zone; (3) the storuge expacity of esch storugs vnit is the sun
of the storsge eapasities of the seversl depth zomes; anl (L) the totd
proundeniber Btorage cupacity for the srec carsidered 18 the pum of the
storage in the thres storess wnits. The followin tatle shows the
estimeted proami-wmter gtoruge espocity ir Upper, Cheppo, oné Ysifore

bovlu wvasde unite,
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Toble 30 ghos thit the estimmte of storage cupacity for the three
ghboraps uaids totds chowt 8,000 scre-fest. Owing to the threst of
sea~water Intrmicion, 4t 145 not feasible to ulllice the stormge in the
Yoidora Bagin storuge vnlt wetil euch tine s an effestiive barrier is
ezbabliched, Tirmas, the sz of the storage comelity in the Upper and
Chipso Basin storapge unito, o shout k0,000 mere-fact, in zyvailable for
uee under opbirzun eonddtions of withirswnl., T bhistoric records of
witerelevel finetu ticne indicate that essentiudly this totcl axoumt of
gtored witer wus avellsble in Chappo and Upper Pasing wntid the period
15451 vhen the level and hemce ptored woter wog dravn dowm sooevhat.

Flute 2 shoss the relstion between wuter-level change end storage
change within the depth zone computed, betwesn 5 und 100 feet below land
su’f’ezc;e s Par the Upper, Chappo, snd Ysidore Basin storuge units. For

te Ortober 1631, when the sverage wvater levele in exch bazin vere the
lorest of resord, the grorhs shos thot there wus sbous 11,500 acre-fect
o? chorage v Uppes Booin, or sbout 92 percent of the totdd cupselty;
shoars 24,000 sore-fect of ctarage in Chappo Basin, or sbaut 85 percent
of the tobd exneity; end obout 6,500 sere-fest of pborsge in Ysidora
Bualn, cr sbout 15 percent cf the totol copnelty. FPor the thres basing,
thom, there wes o tobsl storage of whout k2,000 acreefect, or neaTly
80 perecnt of $he oroust when the thres b.gins ore ﬁ:ll\. Timis, for s
Gonth of 100 feel below land surfoece the {f”'m..xl.. enn bz wseld to detornine
the crmant o wator in storope ar ewailable for mumage ob suy glven oversge

dordty o wotor in the busine,
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Relation of Ctorapge Copucity to Sen~Mater Inmdrusion

Bec-uize the dapth zore 5 tc 100 fect extends to averapge depihs of
75 feet belov sen level in ¥Ysidors Bugsin, 45 feet below seu level in
Cheppo Bagin, and sbout to szo level in Upper Dasin, it is slso dasirsble |
to know the storage copacity for the vone obove sea level that wvold nob
erexte the prodlen of sesevater LOdrusion. For Ysidor: Basin the zonc
frow 5 feet delor dand surface £ 10 fort above pex level is sclected
to provide for s sufficient heud ubove ses level to prevent ses-water
fmtrusion, The averapge depth beloew 1and surfzce to the base of this zone
1a 14 feet. If this point is pieked on the grapd (pl. 29) it indicates
s storage cf 7,400 mere-fest which, whem subtracted from the total storage
of £,600 scre-foct, pugresic o storage for the zove § fect belov land
purfaes dowm to 10 fert ahove se: Yevel of only 1,200 ecxe-fent.

For Chiops aud Upper Basing the zone frox 5 feet balowr land gsurface
@oun to e level do used.,  In Chappo Boedn the aversge depth below land
surfuce €0 the bane of thic gene 45 55 fect. If this poimt 45 picked on
the greph (pl. ©9) &t indicitos n sborsge of 12,500 sere«fest, which, vhep
subtrarted froe the totsld sterepe of £7,000 acre-fert, mugmests o storane
for the aome § ferd belor 1and surfuce dowvn ¢o sen level of 14,500 acreo.
feot, In Ugper Zuapin, thoe svermes depth bolow lond surfact €0 the bass
of thds zoon do sbod 10T feet, vhick i the sume a8 that corputed for
the dopth some slmm in $-ble 30, The storsge, then, would be essentinlly

A -~ SN e can T A A
the eurrn or wbhout 2,000 Gereefect.

Becouse the buee of theee donll gores i parallel to soe level rather
thon perlled o the sloning Land surfoce from which storass zomes were

& e e o, o 3 LA ; . R 2 7 y e - "
eovputed, he ebsruon in thn offedtod donth 2ormes wng recormutel and the

followiny exllntcs of olorepms were derived: Yoldorn Bagln, for the éepth
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sone 5 fect belov 1nnd surface dovn to J0 fect above toa level, 1,300
stre-fect; arnd Chapeo and Upper Beclns, for the depth seme 5 fest below
lond surfece Govn to gez leval, 15,000 =nd 12,000 ecre-fect, respectively.
Thene estimtes of storege ngree closcly with those chiained from the
graph (pl. 29).

Thwus, the estimted totd praundercter storage for the three bagine
that would be avaflable for use ond, with cyelic water and dewatering,
would present no pedhlen with respect to eeaewntar intrusicn is on the
omier of 23,000 coresfeet. In Octcber 1951, when wator levels and hence
stored woter ware the lovest of record, the stored wuter in Yeidora Bosin
vas depleted by some 800 acre-feet more than the smount comsidered fecsible
to prevent son~dnter intrusion, Chappe Bagin Bad & sorplus in storage sbove
sex level of about 12,000 acre-feet, and Upper Basin hed o mpplus {n storape
nbove sen Level ef sbaat 11,000 sere~fest. This 1s o net total of about
22,000 nere=-fect, o 80 percent of the totul when thza.basizm ayre fWll.

It io upparent thst the exount of storege c-a;nci"ty evailohle for
use ic Qirectly relatef to the proablen of sea~viter inmtrusicn. It hes
beer demonotrated that in the depth zome S Yo 100 fest below land surface,
the etorapge cupecity 4s sbout k8,000 were-feet (toble 30), b in the sons
shove oex level 4o only sbout 20,000 acre-fest or E0prcent of the forver,
Bowever, uwdsy practic:d conditions of onerpiicon with no parmage Hrom
Yoidor: Bapln and with wmge'tm.ztzmxt plart 3 Qdsceherping dnte the river
bed st the lover end of Chuppo Bagin and rechurging ground witer, it
proectly wwild be pozeible t2 wtilize nearly the fuil k5,000 were-Tect of
storaps in Choppd snd Upper Bsins for relatively ehnrt pericds of $im
withoul causins soricur intruzion of sou wrter ints Yeidore Eogin. Under
poomnl eporations it io cooumed that storzge would b draun doal to 4ni

extent only nesr the end of prolonged dry periods.



Uz:dile Cround-Water Btarage Capacity

tsible grospd-wter storage éap.mity may be Gelfined ne the amount of
woter that ean be vithdzrwm and replenichel within o spectfied denth zone
in = basin under optivun conditions of operation end withoat esusing
chemicsl dsterioration of 5o sxpply. In the lover Enmts Margsrita
River basin the princips) thre:te to the Bupply sre pessweber futrusion
und porsitle loesl eontaminiticn by povemerd of water of poar guulity frowm
the La Jolln formation into the basine. The lirits pisced ou the optirux
conditions of opersticn imvolve Priecipslly the rate and mpnitude of
vithdriwal., I2 withdraw:ls sre made ot & rate too rapid to ellow the
finer paterduls to dr-dn, then ths usable storage vould be less thon the
estinated etormge capacity.

Relotion of storure to pormaee.-.The totsl parpoge froo the three
busings for ull uses for the 5 yeorc 1647-48 through 1931~52 hse sveraged
about 6,000 core-fest por yoare-k,000 for Curp uze and 2,000 for frrigation
use (tahle 3%). This rate of withdraval excesded the m&e of drainage of
the fiper mteriuds only in the eistern part of Yeidors Busin vhere in
1971 the piired hydrogriphs of Geep and erdloe wells ehow thet the ghallow
witer won ctanding sbove the deep water (pl. 25). Elseuhere, however, the
witer-level resonds inlfcate that the rote of depletion 814 not exceed the

Sradmige e of the deposits.

Tae lenzth of tine thut 1t wadd tike to devater Upper and Chapps Baning
te o Qoplk of 200 feet ond to extract the k0,000 ncre-fect of estimted
storage €25 be eonpurbed with certain thecretieal eriteris. Tt is asmuced
that the baz:zins are full, th:t ihere is no recharpge by soepape from chronmo
or from rainfadl, thit the rumpge sxd returnse gonpn effluent wre ot the
1922 retes of G,000 ant 1,500 ncre~foct s regpectlvely, thet greenlewtor

underfiov at De Luz dum site iz stomped, and that the evapotranepirstion



Losoes nre vedused to zevo. With these csemptions, the mezder of yeors
of maply wald be the storape (40,000 acre~fect) dlvided by the difference
of the puzpice less the returned cffiusnt (4,500 acre-feet) or & period of
o yesrs. Ixcept locmlly, it 15 believed that thie wute of depletiom mlé
rot exzeed the paturad Arsinsge yuie of the deposite.

Felution of starare to rech-rpe.~--The surfacs-wmter cutfiow of tim

©.ats Mergarits River =t Ysidors Narrove hes runged from gore iz 149 axd
1950 to 122,000 servefect. dn 1937-38, und the meun for the tvo bane ;:ariqﬁa
Wit 33,700 acre-fect per yeur (tuble 12). Thece data indicste that a
eubstontisl anmmt of potertlal recharge wastes 0 ghe ocsun. An exsmimition
of the witer-level reccrds, profiles, und hydrographs ehovs why the wasle
hos becn so lirge. During the dry period 194551 when puzpage was the
higkert ¢f record, stor:ife st the end of the period was oaly staut 6,000
sere-foct 1005 tmn the ectimted paxirun stor:ge copseity. Accorddungly,
Gurins the vet vinber of 1951-52, the basins were replesiched and BT, 640
merg-foet westeld t0 the ocesn. .
Undor corditions of patwrml stress runcf?, the mout effective meant
by vhick the evallalle recharge oan ubiliz=d 4o o éeplcte ground-wster
ehorere in the losor Sambs Margarits River bacin to provide storage epace
for river rechurpe &uring web years. Thlc cmdd be necompliched se follovs.
Firsz, o exeinmtics of the distrioution of the EVersge totsl pungege
by basize Guring the pest five yeors, 1G47-E8 through 1901-52 shows: Ysidorn
Paziy, choui B,900 ecre-feet; Chappo Baglin, & % 2,000 aore=fect; wnd
Uoper Ducin, sbord 1,100 sere-fest,  In terms of pexcent of the averuge
ghout kD perzest wap puamped frowm Yoidors Daeln, sbhoab 3% pereent fixm

Cripso Bosin, ané sbout 18 percort from Uppexr Basin.
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Gecond, wn exwminetlien of the physie:) eonditicns and storage
cupizities of the businz for the 100-foot depih z0me shoes thet Ysidors
Bugin, 1T ses-waler ixbtrusion L6 to be remedicd ecd evoided, should mot
be meped; and that Chappo sed Upper Basins eantain sheud 27,000 and ’
12,500 vere-lfect, respectively, of us:hle storage. In terms of percent
of the total, Yeldorw Basin contains nore, Chuppo Basin sbout 68 parcent,
and Upper Basin ubout 32 percent of uscble storage. |

Finadly, ¢ stuldy of the geclogy and hydrclogy of the elluvium shows
that recharge from the river takes place most rexdily in Upper Basin, but
that bacauss the uoper mmber of the slluvium beccmes progressively finer
domatrent, the reshurge potermtisl decrenses toward the coast,

T, & eceprrisen of the distritution of momere, wncble storage
cupacity, and bert areas of rechorpe shows that for fuller wtilization
of slorsge capeelly v redistridution of the Cump muprly snd Irrigation
wells weuld be dasinmdle. COo the Bueis of ths eriteris presented chove,
the avelloble starags esmicity exuld be wtilised post effactively by
having the isteitution of memuge arrangsd roughly in proportion to the
storugs copagity ©f the baains, Thic wald invelve ¢ decrezse in PUEDREE
ia Yeidor: Bosin fron 46 percent of the totel to essontinlly wothing
(czergomer wse only); in Chuppo Besin it vould imvolve sn tnovesse frec
3 pereent of the tobsl pumpsge to sbout 68 percent of the totel or to
woort §,000 nore-foet per yourg sed in Uppes Bostn it would Anvelve an
fneresse of from 18 porcent of the totsl puxmepe to sbout 32 percent of
o &,050 neresfeet por yeur. Thils would be essentiolly

>
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the ol or o ob
doille the sverige pompags frow each dusing the past § yesrs.

Luring o pizies of &y yeurs, the roemuilt of redictrirbing the pummge
wild ¢ uve o oepnreniadle dollive din water levals apd henoe storuye in
Cospro end Upper EFocing,  Then Quring o subsequent pericd of wob yeare,
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rechurgs fron the river pot ozly weuld have a eoncider-tle voluwe of
stercge gpsoe 10 £I11 bud sler would toke place in the cre: of greatest
recharge opportunity.

Floadly, undzr eonditions of satur:d stroewe runcff, the benalfits
derived froo the redistritutisn of pumpage would be three-fold: (1) It
vould refuce 1 pot ertircly end the threat of zesewater imdmugicn into
the ground-woter busine; (2) 4t would induce greater rechorpge by providing
better recharge opvortunity 4r the moot receptive rechorge areas of the
river busie; anl (3) 4t would salvage o subsbexticd part of the surfaces
wualer cutflov nor vasting to ths ocean,

Toward the reslizstion of this prograp, the Rblic Works Office,

Corp Pendleton, in 1950-52 comstructed new wells in Chapoo Busin, Ho

rov wells ar yebt hove been drilled in Upper Bacin, The wells being used
in Yoidows Eagin were drilled by the forwer owrers of Runche Santa Margarita.
The four nev welle drilled in Cheuppo Busin cre larpo-capacity wells (wp to
1,500 gon ) eupille of owpplyinge 6,000 seresfeot wor yeor i purped obout

T5 percent of the tixe. lowever, in Upper Basin, there sre ady two wells,
onc of vhich mipplies the Revy U-epit . Tius, 40 1t 4o desired to ubilize
the wvollable shorage capacity, 4t would be wlvisshle 0 &rill ceversi
derge supply wollo dn Upper Eaoin, I thls vore éome, thon the totul Canp
wnd drelmstion oursly eold be punped fror thace tvo busins whioh wad
sdlos ¥Yoidorme B oln 44 60t ws s potmrsl h-zmér to sen-ndter dntrucionm

undil euen $ime o o phroicad barrier misht be construsted in the parrows.



Storam? in ke Lo Jolls Fermntion

t wos indlested thet the yields of test welle drilled in the Ls Jalle
formtion were very low, und that the troperissibility of the formmation
alos i quite low. EFovever, bdecuse the formstion loenlly combalns water
of high chloride comtent {up to 600 ppm) snd besaise of the mradusl ircrense
in chleride content of wviters in the =lluvium froz Upmer Basin domotre:m
to mid.-Yeidora Bacin, thore is pood evidence 4o consider the relotively
fev scft swmdstones or fructure ~nd Joint systesmes of this formetion s &
poasible storege unit, If the Qluviuz were to be daeutered sppreciably
a6 n remuit of hewwy purping durlng dry yesrs, the wd)-cent L= Jolls
forp:ition evertully wmight slso bo destered to the sope depth. The
remult:rt oovement of woter frow the forpeotion into ths ~1luviw: wvould be
un void kle,

A study of the murfece expozures, s-rples, coreg, snd Arilling rtes
of test wells 10/5-23GL =nd 11/5-212 mugrects tht ordy chout € percent

T the e-ndstones could be cl-eoed ra sny better thun poorly woter bexring
(r. 36). Toe rel-tivaly high peresnt ce of decomposed feldspir, the degree
o compeotion of the rocls, -ud the lsch of openings bebween grains of
herder vinsenlds, vhen ex ziosd misrcoconlic 11y, <11 sugpest thet the
specific yiold ol these soft e-ndetones or the vhinle vorild be very low.

The purersic nizer faults ~nd Yhe Joints rd froctures ir the denszit
rot only oy provide neeens for le ching of eontained chloride by Qowmerd
gen o of mudn weter 2rd stlisewent concentration in the zone of gt‘r:‘&zéw
witer goturatios belor but - lso might provide memercus andl eh-melwoye
for the moverorl of w ter cut of the Lo Joile form ticn into the sdizcent
alluviur., T, odeg o the eonslexite of tho cocurrenco -nd wovement

ef webor fv the formlion, thore is po volid poans by whieh o ztoruge

[
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estimito can be mude nor 1c there any knowm method to predict the areas
vhere the moverent might be erities) with regpect to the quantity ond
@idity of witer injected into the alluvium vhen water levels in the
lutter are dopressed. Ko kmown criticeal iasteral invagion hos cocurred.
Vertically, hosever, supply woll 10/5-1LP1 teps sufficient frctures and/on
mmmmm&mmﬁmtomaamofwtwmmmsw
formition and the alluvium eontuining cbout 250 ppo of ehleride. This
waldd aot appear o be o practiend exarple of what might be expected by
intercl moversmt of water from the formation under cortitions of gentler
hyGrawlic gradient and longer periods of time. |

Repected flushing of the La Jolla formmtion has spparently occurred
doenlly arcund the sides of Yeidora Basin as s mgeested by the data
cbtninod from test vell 11/5-212. A recarder installed on thls vell shoved
fluctustions of es puck as 0.7 foot in response o puping in Ysidorz Bagin
indiczting » hydroulic commection with the alluviws., The chioride econtent
Gl the wuter from the well s only 160 ppm, ard ‘is lovw possibly eving to
repeateld movenent of water buck pud forth from the nlluviun Smto the
I Jolln ferrution., This exnxple ie prezented to shov tht there wrild
Froluebly e o genercl irproverent in the gulity of water in the Lo Jolls
fermation after soveral eycles of Gepletice end replentishment of the
rdluvivy hid oscurred. There &b reascn to believe thot the guldlity of
vater in €he I Judla formntion wald irprove with tisc.

Pindly, oo his been stated the druving dovn of water levels in the
bacins is 11kely to couse the higherechloride waoters o the Lo Jolin
formtion o foveds the «lluviun. fhe dnveding weters would blend with
the lovechloride wubors in the aliuvies therchy produsing, st least ooy,
S water falrly hich in chleoride. Bowever, eves with booin levolr drman

Qovn substarticlly, not exly wald the bulk of the vater etill be token fron



v
-

the alluvium, but also it 4s believed that the blend would vary conzidersdbly
frov- plzce to plece and probubly would not exceed 250 ppm.

Brdrclosic Esuation for the Prriod 16h2.52

The yeors of lerge runcf? {x the lste 1930's and early 1640C's fully
recharged tha lower Santo Margarits River basin so that by 1943, the leet
yeor of lergs runoff for this period, vater levels and hence storoge were
very closg to the lanl surfece. In the folloving éry years, particulsrly
the period 1948-51, water levels and storage declined to the historie low
ic the £211 of 1971, During the vinter &nd spring of 1952, the large runoff
end recharge repleniched the basine, except for Yesidera Basin, to levels
essentizlly s high es those in 1953, The levels end storege in Ysidorn
Easin recoversel gubstantislly, but not to the pre-drought levels.

It has been chown thot totsl recherge and totel dischargs have been
¢erived by estiesting, conpuiing, or mewsuring the variocus elemsnts that
cake wp the totals. Thus, & eczparison of the two totels for the periéa
1542 through 1951 should shos the magnitude of the depletiom in mtorsge,
totcls for the year 19320 ehmidd show the megnituds of the replenishment,
ané the difference betveon rechargs and discharge or the net change frow
1842 $0 1952, whiech the water-level records indiczte to b2 & period of
11ttle n2t chanmy, azould be small.

In the seetiicn on ground-vater storzge capzeity the magpitude of the
storege depletbion 4n 1951 was shown. The storage increasc o 1952 (Ootober 1,
1051 to Sepienber 37, 1952) was conputed and ie shown in tadle 39, Tuus,
& copprrison of the total rechurge and totel discharge with the storage-
chenme Gste provides oo independent methods of detoxmining the hydralogic
equntlion for the poried 19:2.52 and elso provides & rpeans of checking the

eseurety of the estimntos. Toble 3% ghows these datn for the poricd 1942.52,



Tehle 3.« Compuriscn of recharge end discharpe with ctorama
chanoea, in eove-lecs, in the witer yesrs 1debhed

; Pericd (yoor ending Sept. 30)
! 1olZ.51 2 1052 1 10uo.52

Recharpe:
feepagt 1085 from Santa Margarits River e-.. 4,200 w1k,000 58,200

Fainfull infiltretion en basin - 200 1,300 2,200
Craudewrcier inflor, D las dan £ite ecemess 7,000 y[eA] 7,750
Returned sowpe effIURIt sewvevcveccessomees 4,300 1,500 5,800
(1) Totad (tedle 33) 56,4500 17,5950 T3,900 )
Discharpe:
Parpage:
Upper Booid, 10 port eesmecesecesosweceeee 6,500+ 1,147 8,650+
Corppo Basln, 60 wwecmvemecccesmmceess 13,4004 2,h82 15,003+
Ysiors Bogin, 65 e- - 27,600+ 2,125 29, T+
Tobal purpege (Hable 35) 54,500+ 5,735 €0,2004
Evapotranzpiration by phmentophytes ses—=-== 10,803 700 11,500
Crami-rater cutflow, Yoldar: Durrows =e==-- <175 +50 «125
{2) Tomel (Sable 353) £5,300+ ¢,500 TL, 600+
{z) Difference: (1) - (2) 8, T4+ 411,000 42,300

Oroumd-euter ctorege chine [ret
Tnerease (4] OF Goeréaas §=)/t

Upper Bigin - - - - 01, 0G0 500 B 64
mm !: 4 k‘iz - - B o AP - A S - AN Y -3, Oﬁj “'x‘ ,(’353 -l’ G:}:J
Yoidors Eagln eweevcccmmesmcmonnnsmeeane w2, 100 +TI0 ~1,hC0
(i) Totd w100 +3,650 2,500

(5) Difference botween potbnda:  (3) - (W) #2600 #7,hCD 5,050

ne Loz fallowid “”‘:;Nﬂ,; for popcitle reduchicn ¢ comled soopnie 1ol

o 1952 o 10,000 wereelec
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The table ghoss that substinii{sl éiscrepancies exist between the
recharge and dischsrge difforcuces compared to storege change (5). For
the 1l.year period 1942.52, the weter-level datz for wells in the lower
g pto Merzarita River basin clearly indfcate that levels in 1552 were
below those in 1SH2, Eence, there must have been & net depletion for
the pericd. Cbvicucly, the indicated surplus or increase of 2,300 acre~
feet derived by the use of recharge and discharge 1s in error,

Yor the 10-vear pericd of storsge depletion 1942.51, the difference
botween methods (5) of 2,600 scre~foet, clthough suggesting an error of
between 3C and k5 percent of the two storage depletions ferived, (3) cnd
(k), ts actu:lly only & to 5 percent of the recharge and discharge totale
for the period. M, the exror wight be\r:%if 4% iz comsidered
thot the pupage tot:ls sre incomplete (E:ble 36). |

Thorefare, the principsl error appesrs ©0 be in the estimates for the
water yesr 1952 for vhich the Aifference between methods (5) was T,400 acree
feet, An exsmimiion ¢f the f:lemntzs mking up the recharge and dischorge
ghoss thet the purmare for 1652 was metered so the@ror 4s not ik this
fipure, ond, except for the seecp.p: lozs estimute, the other estimntes nre
too srall to chunge matericlly the end resudt. Thus, wmost of the error
puok be in the pecp.gewloze estimete of 14,000 were-feet for 1952, which
fo ebout £0 percest of the totol recharga. A reduction of 4,000 scre-feet
for thic one yeur veuld reduce the dlscrepuncies considerskly. There wvould
£:211 revain o ecnsider-lle discrensmey betssun methofs for the 1952 water
yeor, but the diverenany for the ll-year puried 1942.52 wold be essenticlly

clivin-ted. Althacush o Gearense of §,000 sercefeet in the eeepspe-loss

X

ectivate gupmests an error of 30 percent in the estimste, the decrense is
caly € pereent of the eoopuicd inflow oxd & poreent o the gaped cutilow

from which the secnapu-lose estirate wias pada,



Tius, sszuning thait essenticlly ell the error im the hyfrologic
equitian is 1n the ceopage loss for the 1952 water year, the scepage
losc 1s reduced froc 1b,000 2o 10,000 nereelect~=k,000 acre-fect less
thin the esbimted seepape loss chtained by difference betveen Inflow and
cutflov. This waald reduce the differense between methods (5) for the
1952 water yeor from 7,400 to 3,500 ecre-fest., Actuslly, this reduction
for 1952 aleo would reduce the @ifference bebtwesn wethols for the Nl-yeur
pericd 1942452 fram ,800 to 800 seree-tect. Thic revised scepage loss
of 15,000 scre-fect in the 1952 weter yesr 1s shown in parentheses in
tzbles 29 end 33 znd hse been used in the folloving esctions of the report.

Pererxi:l Yield of the Lover Suntz Margrita River Besin

Gener:)l Considerations

The perennlel yleld of o groundewmter basin {8 the rote et which

voter can be pusped from wells yeor efter yeor without decrexcing the
ghewen o bhe nolnt vhere the rote (1) becames pmmally izposaible to
wmirtalin, (é} couces chemicsl deteriorcticn of the gramd waters, or

{3) becomes econorfedly infeasitle, In the lower Sarba Mugarita River
Lagln, the rabe Dus pobt and in sl prodobflity wwuld not becone ecopomie
cally fmfexclble becauss the deepest possidle pamping 1484 would be Yimited
by the pmoximn thiclness of the olluvivn o only shout 200 f&eﬁ. Yowever,
the rote could becore phyeicdly frmousidle to paintein by locclly depleting
gtorare $0 & Gopik where cupply welle would become @y,  Excent for Upper
Lazin this iz not likely £o occcur in vievw of tho 100-foot &apth some for
Wiich ¢kt vedde gioreee hao been corpubed.  In Upper DBacin 1t 3o pocoitle
Lot mey sprply wells mirht encowmplor 'wé..*och et Gepths ebove thil egbob~
such wells wodd pot e oble to wllfldze the full computeld storegz.  In turn,
+his eomdlidon waeldd reduce edrzchat the estiemtied yield.



With regand to the e of yeurly porpuge thet would esuse chemical
deteriorztion of the ground water, It might be argued that the perenninl
yield has been excecdced because of seiewater inmtrusion into Ysidors Bagsin.
Eosever, it hue becn dememotrated that esscoblally 50 percert of the total
pampage boo been from Yeidors Busin, and horce conditicms of local overe
draft rother thon overesll basin-wlde everdeaft have Qeveloped, Tus, hed
the distribution of pumpage Been more in line vith the distribution of
uzible etorsge in the three busing, peu-waber intrusion wvoplld pob hove
opourved, nor could it hove been coustrusd that the pevermi-d yield had
been exceeded. | *

EBaple2lly, the poremnis) yiedd 43 the mm of wvuter thut is nvailable
for puping-«1t iz the sxire long-torn recharge less ary unrecoverable
natursl wnter loszon.  The naturad watar losses are the ground-vnter outflor
throurh ¥sidor: Yurrows, evopotranspinition from srene of phrestophytes,
end evaporshion from 0°Feill Lake by diversion from the river, With eyclic
storage Gepletlon anl replenichmemt under eonditions of opblime bagin
eparation, = large port of these maturs) woter lcases wenld be greatly
reduced Wy lewering the water levels belov the reach of plamt roots or by
reriofic dly reroving the phresdophytes as wis Gone by the Tevy for & part
ol the basin, nd ip Yixe the losses mickt wrorage only o fer undred acree
fert per yeur; provndewster catfiow wrald runpe fron soro for short periods
to s much a5 100 core-foct per yeor, ond evoparction from O'Kefll Leke
WOULA reualy the same or averags wbout MO0 sore-feet per year. It ie estimated
Tt wnder oplizan eonditions the tob.l waresoverdle poturt losses wma

. ; s I Y . iy
be on the erder of 600 aere-fust pey yuir.



The i recharge uoder conditions of optismum banin operction
wvould be the sun of the grouni~water underflor at De Luz dam site of
about TC0 nere<feet pear year, the sverage rainfall infiltration of cbout
LOO acre-feet por year, the sevagn effluent returned to points of rechirge
in the bacin, ard the scepsge Joss from the Bawbs Margarita River. The
sum of the Lirst two slemepts 48 1,100 ncre~feet o year. This snount
less the estimted unrecoversble pitursl woter lossss would be on the
crder of 500 acre-fect per year. Tiuz, the peremuisl yield is the mm
of the ooepage loss, the returnod sewage effluent, and the conwtant of
chout 500 acre-fect,

The ancunt of effluernt returnel to ground water in the future will
vary simost proportiomately with the pampege for Carp uze tat slso will
depend in lorge puxt upon the point of dischirge into the basin. With
sdequste treatment and seration, Plunt 1 eculd keop O'fielill Lake £ull
for use so o recrection xres with o mrpa.u:; to epill Por recharge directly
into Upper Ruisin. By extending the discharge line, Plaent 2 could discharge
irectly inlo the river bef in Ysidore Busin. Plant 3 &ischarges into
the river bed nenr the downstresr end of Chappo Bozin.

Finadly, the apount of ssopuge loss thnt hictoriecslly has taken pluce
in the lower Barnts Murgarits River basin {o no meamure of the potentind
scepinge loss, even in the 195152 witer year whon the river supplied 10,000
to 1,000 sere-foet ©f recharge. In the Bootion on surfutc-wsier reLources,
it v2c chow thit the averape boepspe logs during tvo e poricds, 1632.4k
and 163%«51, wep only sbout L,000 acresfoet per yeur or o 1itdle over 10
percent of e everuge surluccewvitor inflor for {he buse poriodz; ¢he
rexzining 90 percent has wustel o the cep:n,  Tmo, vith no rurface ehorape
the perencisl yleld ecu be dpereasad by toe woord of cldvegsile ourfoos

water that wold be wnotins to the ceoean.



ch;r clezents limit the emamt of soepage loas that ean take place
from the river: (1) The eistribution end smownt of runelf with respect
to tire; (2) the pornesuilidly of the chamnel deposits and alluviun or

A VY PSR Y LI F NN Y ke ain ommn P Ny P o aem " axw
their e9ility to tranmuit weber dovmarnd and laderslly avsy from the

river; (3) the mxirux ares of the channel depoaite that can be vetted in
a flood; and (4) the depth to water or the umdunt of storage space svaile
sble 4n the basin Suring pericds of runcff; if the levels sre high there
is room for little rechargs, and if depressed mbotamtislly there is
poan for consideruhle rechirge. Unbil the dry perled 1645-51 the water-
level records indiente th:t there hus been 1itile storupge spase availuble
for recharpe. Accordingly, iteo (k) heoe been the Jiniting fuctor to axy
gubstantisl rechaurge from the river. In 1651-52, the secpags loss would
have been grester hid the wster levels in Upper and Chappo Basins been
lover before yunelT began.

Y1tk regord to limiting elesents (1) and {2) sbove, studies of nmoﬂ
in . odvienr to secpare made elsevhere provide some empirical dats on the
srount of soepaige locs posoible under naxtural conditions of runoff and
with due consideraticn given to the permexkility of the ehannel deposits
oad mlluvium,  Thess ¢lexentc nre discuns«::& ir the following seotion of

the report.
Thecretic.)l Ceepsps Lossas with Basin Iepieticen

1n crder to docterming the perenatzl yield of the lover Eanta Morgarits
River bacin, &6 45 nesescary to koos the mugnitude of seepapre losses froo
the river under conditions of substomtinl storage depletion. Hovewer,
thore are fev d:ts wysileble to show the mpnitude ol the Josges for =
buoin thil hos beon historfe:dly pesrly soturcted with grousd water, An
erpiricel methad wos ugmesied by Qesson (1957, p. 75 wnd pl. 03) iz the
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Gouth Congtial Bupin investigetion and is based on the Mepning formala for
fics in open clurnelan. Flute 23 of Gleason's report shoys o sazple
percalstion dlapror for & channgl reich 25,000 feed in length sad beneath
vhich segpagn vater could escape frecly downwnrd to the waier table sone
diztance bolow., Flows wp to 40 second-feet would be sbacrbed, but for
flovs greater thon LO second.feet »n ever-incrassing oot would wuste
$n proportion to the seepage lose until vith o dally discharge of 15,00
émn&»feet culy ehout 370 secondefeot or ThO scre-feet o diy would be
seepage loss,

Tuie pwmple percoletion diagram 16 used in confunction with the @xily
flcr ot the Fallhrook guging stotion to develep estimates of ammunl sespuge
loss far the lover Sarta Murgorita River busin., It ie bere exphagized that
the estirates are cormletely theoreticsl and wocld probably differ consider-
ubly frow seasured lasgses under conditions of mbstaxtisl etorape depletion.
Eswever, vhere poszible the theoreticul loases sre eampared with somputed
lcoses to shov the probstle degree of error in their derivaiion el srplie
ention, The theoretical seepage losses derived sre wsed in the next secticn
of the report to develop the proiected perennial yicll of the busin.

The 25,000-fost reuch of wbsorpiive chnnnel menbicned sbove 18 &
conservative lensih corpored o tied between Do Luz dun sitc end Yeidora
ceoing station, which i about 50,000 foobt end elong which Inveflovw ecepags
leepes have been mamred Avcordingly, Trom the slandpoint of cusorplive
charnel Yerssh, thue woe of the 05,000-Fout resch shiorn oo the panrle dlogran
ic comservaiive for tbe lover Sots Morgarlts Rlver bunin,

7o ghor the frequernsy and memeitede of the theoreiicsd seongn dowels

I's %~
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as Gerdved from the sammle pereclztion Glapras, dhe dally dlechnrpos sl

. N e T - AP,
Fallbresh guge howves bess weeld for tho Bf-yoor perich I08L.00, enl Abs recls

ere ghom in t=ble LC.



Table k0.~ Freguency snd magnitude of theoretical spe lows
vith recpect to time in the voter yours %ﬁ :

{Dztx frou &y dischurge records nl the Rellbrook sge)
Dafly flow | Theoreticl dally ooepsg® 1050, yuven ; percemt
(eecond-Pect) ¢ (B6conds 1 (Goree 1 porcent oF ¢ of @ays: of time
1 feet) ¢ Pezt) ¢ Llow v ?
10,000-15,000 310-370  €15-73h Jto2 2 o.02
5,000-10,000 240-310 Lr5-815 540 3 3 +03
1,000-5,000 130-250  £58-4TC 1S5 00 3@ .3
500-1,000 100-130 195258 20 to0 13 37 R
100-500 55-100 111193 5G to 20 en 2.6
k0+100 42.55 79-111 100 o 56 376 3.7
2540 25-%0 50T 100 h50 bk
C-23 0-25 G-5G 00 9,056  B83.9

w2l ' 10,227  99.95

24D
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The table ehiows thit for 93 pe::ve::ri; of the time Lhe flow ot the
Pallbrock p¥renn gage was less than O seeond-fest which 4n turn suggerts
ﬂnt for 93 percent of the time o)1 flov vould have been theoretiend
saepege loss. For the remaining T pereemt of the time when the dally flovs
were grester than b0 second-fest, the euple parcclstion diagram suggests
that the theoretical d~fly seepage losz rotewxild hove been between O and
370 secomdafeet. The errors introduced by use of this method wonld prciahly
be propertionil to the mgnitude of the dudly flove-particularly the floves
in excess ef 500 secomd-fect, However, thees lorgsr flows oocourred only
on 7% days cut of 10,227,

The data ebiuined from the éaily records =t the Fallbrook guge and the
ssrple percclstion dingrem were compiled o ghow the magaitude of the
theoreticc) seepuge lomses thal might occur in » 25,000-foot reach of
ehunrel for the pericd 1923.52, vhick are choun in takle 41, The Qischarpe
at the Fallbrool gige is chout onesthird less then that camuted zt the
Te Loz m eite (tulle 9). Accardingly, the theoreticsl secpage loze
belov the dun site would be someshat grester thar thait compsted from the
resords for the Iollbrook giuge, tud cortaindy would not be me-’thir&_
grecter, Tuking fato eceount the d-y yesre vhen esssrtially all the mumnoff
migiic be seep.ge loss and the extremely wet years wion the theoretical
sozpaze locl miZit be e smoll percent gz of tha oI, the tlxémhical
ecepane losass exmputeld for the Fullbrook gage wore inoroznel eomservotively
by cxly ebaut 10 percent to sliov for the incrensed runcff ot the dan elte.

The thecretic .l secpige loczos oo derived ore eleo ehown in toble Ly,
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Tible blee frowed runctf ot apd theoreticnd ssepap: loss
below the Fallovoor soresk gage snd Je Luz danm
£Iin 15 ucre.fect, J6 tho viber years A0 jabs

1

g

Fallbrooh gage Do Luz &ax site

Yeir ending

[V Yo
SNws 3V

APy . _W.rz-,x Py
Gnged H SRACEA  §
runoff 3 catoFuliad loss ¢ runols $  GREDR looa

- 55 95 eF

1523 s &,560 k,560 1,80 2,000
2h a 6,180 6,180 8,800 830

¥ ]
125 k,2c0 k,200 5,600 4,600
o5 12,500 £,500 20,500 7,200
27 £5,100 13,700 87,100 13,000
22 5,82 5,580 7,852 6,000
29 4,830 k830 6,530 5,300
1030 8,65 7,100 12,300 7,80
3 &,020 k,600 6,80 5,100
32 35,900 11,600 45,900 13,000
33 6,540 6,500 10,50 7,200
3k L, om0 L, 700 7,470 5,200
1938 7,760 7,200 15,80 7,900
36 T,07C. 5:’*‘90._ 12,70 5,900
37 758,310 21,100 116,000 23,000
=5 1,050 18,60¢C 123,000 20,000
30 18,850 14,700 25,600 16,000
1540 1€,720 1,100 25,700 12,000
15 83,100 24,600 120,000 27,000
k2 15,7500 Ak, 300 21,600 16,860
k3 57,85 16,603 TT:900 18,000
L 2,850 13,520 32,830 15,600
1645 15,550 12,500 24,820 14,050
L 11,150 g,500 16,800 9,400
L7 8,700 . 8,200 12,000 ©,000
43 6,680 6,600 7,240 7,200
Ly 5,050 5,658 6,730 6,500
195 3,900 3,510 L,510 L,400
ol 24700 P S 2,620 3,000
o L0 10,000 RV 11,000

=3 ‘1/‘ v el 1"’7

(719 82) (VArau 008'9)

4

Bage poried, 1073.hk, thecreticsl aversge seepage loos 11,200 were-fest

D—:’J s 1‘;‘35":”1 4 &vr 12,6{-}3 &3.
Ay 12,0600 éo. .

ey pering, 1923537, S @a, ' TLEG0 ac.

I}:}‘ * 1?}2{"“;2 3 ) a:\‘ 6;13& &:ﬁ.

AL aTiede €,600 de.

ok poriod,  10u7ehT, ¢z, 1B, 000, do.

. BmedT et hellrood Compam, Santo Margaaitz River,
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’ﬁw tohle pugmests thot the theorcilesl geepage losses below Do lux
da sitz ranre fro; ezgentinlly ~11 the caputed mmf‘f Quring dry' years,
wmzh as 1950 end 1951, to o ruch o 27,000 vere-feet in 1941, The them'et—
f2ud losoes of 4,400 more.fect for 1950 and 35,000 asxrefect for 1951 azree
very clossly to the cowmited logses for the twe yewrs, which vere &,510
and 2,950 scre-fert respostively (tukle 29), 4 campmrison ¢f the theoret.
icsd seepage loss of 11,000 acre-fect in 1952 10 the eouputed peepspe loso
o 1L,000 were-feet (tuble 29) or to the reviacy BeoInge loss of 10,000
wre-fest (table 39 wid folloving popes) sugreste that there pxy be fairly
tloze mgreenert. Hovever, becxuce considerstle polentisl recharge in 1952
was rejected end wosted to the gey, showt k7,600 nore-foct (toxle 29), 1t
is recscuadle to expect that, 1 the stored water in the booing had been
depleted wbotontisily bolor that pricr to the 1952 mmo®?, the seepare
ioszes vauld hive been lorger. Thus, the Possibility of the theoretion
secnape losoes ap;:roachixm sotusl seepaps logses under optimir confiition:
ef bagir opereticm ey or to range frou good in yeurs ¢f lov runctt to
falr 4n yeurs of largs oIT with the predability of increasing error
83 manoff inerecess. Diced en the 1952 xunot? datz, it vaif apperr tint
the theoretic:l secnagn leoous for yeurs of large rumsi?t sight Lo conservolive.

It hoo been ehom thit losses of W0 scoond-fost nnd pere kave been
meseured batveen Do e @ eite and Yoisor: &g, B2 the theereticnl
gegpnge losszs of this rete wre nowm to be raszitlde, 4 lnpotheticsd
sustained flov of LU soomdeSfeot nnd ruotained proundevutzr depletion wold
provide o reshirce of boet 2,000 were-fent er rontn or dhout 23,000

aere-fect yar your.



Tsble Bl sugoestsz thit theoretical overage seepage loss was 6,800
scre-fest during the tve dry periods 1923-36 and AG46-51. Bused on the
eomparison in the sbove paragrephs, the theoreticsl averags might npproach
closely the actunl ssepage losses in simflor dry periods under conditions
of bagin d.epleticm. Rosever, the theoretical averauge peepcge ioga of
18,000 acre-feet for the ong wet period 1937-45 is miject to considerchle
error not ocnly because there is Just one web period to uee, bub sleo
baczuse of the probability of increzted errcr in the method of estimating
the theoretical seepsge losees under conditions of large mnolt.

Fin=1ly, the tshble showe that for the two basz periods, 1923.54% and
1935-51, the average theorcticsl muximm: seepage losses ectirzted for the
resch below De Luz daz site would have been 11,200 snd 12,600 scre-feet
respect tvely and sveraged sdbout 12,000 acre-fect per year. Thiz seepage
los: is nbout 30 percent of the corprted evercgs enmial inflow for the
same base pericf., Baosed on the actu-l scepage losses peasured slong other
lnrge strean vidleys in southern Californis, which bave reletively long
perpeable channel reaches, subetanti:l ruceff, end éspressed witer levels
teneastn the charmele, o pespage loss of 30 percent of the surfuceevnter
infior appeare julte reassoadle.

Trme, wnder conditicns of eomtinued substsntisl storsge Gepletion In
the lower Bants Margerits River busin sed with o leng-tora average runolf
of nearly 36,000 eers-feet, 16 is belleveld thot the estimted theoretical
paxizum seepaps loss of nearly 12,000 scre-fect might he reasonstly cloce

to the sotusl losees under optbmun eonditions of bacin casraticn.
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Preojected Perennicl Yield

Tue tern projected as applied to perennisl yield, previcusly defined,
in used in thiz report o sugsest the order of mgnitude of the yield of
lower Banta Margerita River basin urder oftlmum conditione of cyclic
storsge depletion end replemishoernt snd vith inereased resharge by scepage
doss snd decreased natursl diecharge under those conditicns, The ircrecsed
recharge would be muprlied from the river by slvags of & pard of the
rejected runcff, or potentisl recharpe, which hig wasted to the ocesn.

Tee preceding estimtes of the thearetical long-ternm sverage aeepace
loss of 12,000 acre-feet per yezr and the 500 nere~feet per yaur of cther
forme of recharge in excess of matural discharge occurring wunder conditions
of eptimr bosin developrent and eyclicestorage operation, suggest th*t |
themmgem&mma@rwmuaesfmmmmm&amﬁ coald
be 12,500 acre-~fect par ye.r plus the gewnge effluent returned to ground |
water in the ¢vo Ybasing,

Most eritical, perbkeps, voul€ be the effest of a sustained pampLoe
of 12,500 ecre-feet per yesr during & protracted @ry pericd. lor exargle,
starting with & W11 bacin 4n the 1922 weter year and with on BVEYLEER
apzyal thearetlen) seepsge less of 6,820 acre~feet durlng the 1h.yeor
period 1923+36 plus 500 acre-fect per yeor from other furms of recharre,
ty 1930 tzere wold hove boen & stavepe devletion of: 1b x (12,500 - T5302)
or 75,000 nere~feet, This 1s 33,000 sere-feot pore than the corbined
estimield storeme eupacitics of Chaprpo and Uppe» Busing o s Geth of 107
fect. Lowever, this dedletion Goes mob taie 1mbo nocound any eeware eflluont
returned to ground water, which in 1902 vus on the order ¢f 1,500 nere-fest.
The surgested depletion would vary dnmverstily with the aroont o CTTLE

elflluent retiomel. If thic redurn e uzed, apd in il prebiLility the
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return w&.zld be much lorger with o pumpeprs of 12,500 ecre«feot, the )
dopletion would be reduzed for the period 1923-25 to about 52,000 oere-
Tect, or mhout 12,000 cere~-feet more than the ussble storzge cupacity.

Tmue; becmuse the stovsge sapocity of the basing iz oy k0,000 more-
fect, 1% is sppourent that the projected perennisl yield under conditicms
of no surface storage would be linzited to & shorteterm yield during
protracted &y pericds. As is shown on plate 12, the' protracteld dry
pericde averzups sbout 15 yeors in lemgth. Accordinnly, 1P the returred
sesape effluent £3 neglected, the praslected pererniel yleld may be expressed
a8 tho nverage anmusl theoreticsl seepage loss &iring dry pericds, plus
the useble storege capacity divided by the musber of ye:rs comprising an
expect.ble dry period, plus the spount contriluted srmislly by other forms
of rechorgs in excess of the natural dischorge; or: |

Projected perenntsl yield = 6,820 + B—%?E + 500

= 10,000 acre-lect

Thuz, buced prinsipally on the theoreticsl averspe seepage lecs, the
rrejected yerenisl yisld of the lower Sarta Margarita Fiver basin s
wBoit 10,000 sere-fect,  I6 wag indiented that the thecretieal seepage
loze floures were rore accurcte for dry pericds than for wel pericls.
foocordinsly, thic estimste of yield, vhich 45 besed principally on the
gewpare loce Guring the dry pericds, is more ncourate thar sn estimsted
ienretorn yield, which invelves not orly the egtimites of thecoretical
eBCTUSe Aot in periods of 1o runofl Wb olst the less scourste estioates

o™

ol theorebicnd pecpugs lons during poriodn of large runcfl.

&



E24e and Les (1019, t:ble L1) inficate that the yield of the basin
15 k,570 eore-feet. Howewver, this flgure 18 based on mn entimeted
storage eapasity of only 13,700 noreefest and was obtaimed by ddviding
the storage by o three-year pericd of no rechirge. Docwuse the pethod
does ot consider the rechsrge snd discharge in confuncticn with stornge
erd beesuse the estimated storspe expacity 45 sxall, $he result obtained
ic pot & pensure of the peremninl yield.

creen {1943, typowritten report) estimated the yleld during the
acute Teyenr dry period 18551504 to be 10,355 acre-fect. To derive this
yicld, Creen estim:ted the surfocee-wator inflov and nssumed there wonld
be ro cutflow, Ee ulso used sr estimated storupe eapselty of 38,325 zere-
ferl for the upper SO feot of the slluvium, which is considarbly greaster
than th:t estim:ted in this report for the same zane (t«lle 38). Hovever,
the figure is close to the 40,000 sere-feet used in thie report for the
#0311 depth zone 5 to 100 feet below land surface. Az a result the yield
derivel by Oresn for u Qry period bappenz to egree very closely with the
10,000 sere-feot derived chove.

In ordcer to chos the effect of o draft of 10,000 sere-fect, exclusive
of redurnsd pesags effluvsat, the theoretic:l sespage losses for the pericd
of reeord {(toble k1) plun the 500 ecre-feet supplied by other forms of
roghurpe dn exeess of patural disclinrge have been used 4n conjunction with
g purpare ©f 18,000 ucresfeet per yeur to chtadn an scewmtlsted net change
fn cheress for the Gry period 1523-36, end the recults cre ehown in tadle k2,
T¢ is ueoumed hil the buolns are fully rechirpel ot the beglmning of the

pericd in 15LL,



Table k2.~ Theareticel sccwmlated ned
scre-tent, with s

mes in gbor:pe, 4n

(8] c

;R GeTe~Iect

por yeur Je2e
T “Thsaretical .
Year ending 1 Theoreties) recharpge Ag;"ﬁ’:‘! sted Anmmt’ :
fept. 30 &t rechsrged/t less TABTpRER in W H tmmw‘
1 1of 10,000 sere-fest: !

1922 - - - k0,000
23 55 -k, 500 -4, 500 35,500
a4 Ts 300 =2, TCO ~T7,200 FAY,

1925 5,100 4,500 «12,100 27,900
5 7,700 2,300 ~14, kGO 25,620
27 13’509 ‘}3’500 .10,9{)0 29'100
25 6,500 -3, 500 -1k 800 25,600
29 5,800 o ,200 ~18,600 21,k00

1930 £,300 1,700 20,300 19,700
31 5,600 PR ey «2h, T 15,300
32 13,500 +3,500 21,200 18,800
33 ?'700 “'27300 "239560 16, 500 N
3 5,700 ok, 300 27,80 12,200

1925 8,h00 «1,500 29,400 10,600
3{-‘ 6,’#&9 "3 ’60“::' -33,003 T,W )
37 23,500 413,500 »19,500 20,500
36 29,500 410,500 =9, 003 31,000
39 16,500 +6,500 2, 500 37,508

1540 12,500 42,500 o] k0,000
k 27,500 £17,500 a +17,500C 50,0
Lo 16,500 +5,500 n 424,000 k0,000
L3 15,500 +£,500 5 432,500 Lo, 000
L 15,500 45,550 s +30,000 40,000

1chs 1k,500 45,500 e 442,500 52,000

4 8,500 100 «100 39,6X
L7 G, 500 500 GO0 36,420
S 7,7 -2, 300 Mol en 37,100
ks 7,000 ~3,050 -5, 000 34,100

1050 L,ond «%,100 11,050 29,000
o1 3,500 NNl -17,50¢ 22,500
5o 11,500 42,500 ~1C, 000 24,000

frh mGal) Thwioys w1l

h’g Moo YTU YY) el piPiol 3|

1. fun of theoreticsl seepage lons belov Iv law G cite (toble k1)
and averape ectimeted rechurge fron expor gouress of 500 cereefeet per yeor,
not dnciuting ory yeturpod serfl effiueri,

n. Tusorchic.l woile U0 00RTN.



T tuble chows that 4f the mupsge hed been 10,000 seres-fest during
the lheyear dry period 1923-35, miorape might have been &spleted Yy sbaut
33,000 reresfect, which is leas than the K0,000 acre-~feet of storapge
supatily estinated for Chappo and Upper Bagins to a depih of 100 fest,

Hid the dry pericd contimel ancther 3 yeurs st the supgested avorage
srmid depletion rate of sbout 2,400 sere«feet, the storage capacity would
hove been equaled.

The tohle «lso mugrerts thet dn 1040 the basing would have been fully
reckarged--l yeurs after the exd of the dry pericd. Tor the years 195145
i uecwmlotod excess of mbout U2,000 scre-fest of rejected recharge woulad
hove wasted to the ocean. Thus, the uz:lle etomge cupecity is & limiting
factor to the awtunt of the projected peremnial yield., Feor the following
&ry pericd, 1546-51, the depletion would huve mtoried egain in the year
1940 which was the first year of deficlent recharge since 1936, In 1951
the sugzeeted secwmmlntef net depletion would bhave been mesrly 18,000 acrew
fect,

The prejected perezniel yileld of 10,000 acre-fect eculd be inereansed
in tvo woys; b follows: (1) It cauld be incressud by the est:blishrment
¢l u Burrier {o scu=voter intrusicon seross ¥Ysidora Karrowes after the
comtaminaled gxline water Ll beoen expelled, This wiild pormit the use
of © lsrper ranre Ao usible siorage cnpneliy o st leart the estimated
45,007 sore<fesy in dhe throe bogins., The increased storage would permit
grextor storany depletion @uring o prolenged dry pericd snd the yleld caxdd
bo dnoresssd ansordiagivs ard (2) 4% coulid ke dneresssd diveetly by the
cooert ©F Boearm eflluend retwrotd o groaed water,  In 1952 the return
val sbrut 1,500 weresfeet €0 the yield dnclulding sewspe yeburn 2t the 1032

oo e choal 11,800 eereefoct por yoow. Bovever, it hoo been dndicated
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thit the return of & subotantisl arount of ssmge effluent yesr after
yveur poy have o deleterious effect on the quality of water. Accordingly,
contimed sampling of effiuent and graumd wzter should be mada to determine
the status of ground~vater deteriorction, 1f any,

Finally, the construction of a dam st De Luz dam site oo elsevhare
upstrean vould cospletely change the comcept of perennisl yield of the
lover Sants Margarita River basin, The Kigger Canyom daz upstrem on
the Temeculn River wan completed fn 1548, but there wis no water in the
reservolr until 1952. The preceding tresteent of runclf, seepage lows,
and perennisl yield his been based cn the actusl mecsyrsd or comoated 200
of the river without taking inte eccount the opernticm of Kigger Coxgyon Dum.
Tt is not ¥nown to whit extent the cperation ¢f the dan will reduce tin
flovs nt De Iuz dom site. Obvicusly, the peremnisl yield will be sffecies
sccordinsly.

It the De Luz dum 16 constructed end the cub-aff will installed *
bsdrock, the projected peremmisl yield of the besin as estimsted oo g -

ipes will become meaningless. The yield then becomes a eanpocite fur. =

of the coordinted operstion of the groundewster basin ond the muface-

vater reaservolir.

o
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Chericr)l Quality of Witer

Fer the lover Sunta Margarits River bosin, chesiesl mnalyses of waters
made by the Bunitition Division Luborstory, Eleventh Davel Distried,
Son Diego, sre shown in tebles 4C, 4D, and 4E; and those mmds by the
Geclogicsl Durvey are shom in tubles bA ond 4B (in eppendixes), The
enalyees include those $sken from the river and the oceun, but chiefly
pre for sarmler taken from wells. Corplete snolyscr ere svailable for
esgertinlly 211 the sapply wells, £11 the test welle, from the otezn, and
from the river. Purtis) analyses, for which ﬁetemm%tioas for ehlaride,

h;rz:ress, en? speeific conductance were made, hve been obtained periodi-

c:lly fron sclected wells and are ghowm in table kB,

fr.dyges of well waters include those taken from the alluvium, the
Sow Mitoo fobmaticn, the La Jolls form:tian, and the terrace deposits.
The qulity ef water in.thesc: various formetions is dliscussed below. Also,
the principles of ses-woter intrusion are dlecusssd.

The Aluviung

The groomd waters ip the wdluvien ere from three sources: Hatlve o
woter dorived fron rircar runoff =nd underfloz, native weter medified by
pognory from the Lo Joll: Dormntien into the «lluviws, and sex water of
paificd ehorsster thmt hut powed indand imde the lover end of Ysidors
oin, Qisousced in o soparate sccticn,

oo ou 3ity of gurfuce snd ground whters estering the basing i best

exore by oancdveos frepm thn river and froo wells 16/%-5I, T3, and TR in

Urmar Torir (moendic b)), Theeo waters nre penerclly the solius-bicarbonste
v/
Gy fosted of tho cmalysos shon thod the waters ecntndn certiln

1. Ir thin repori the type of water fc based o the anloms end
¢ ticmp waont poreeniars enmiv lente sro predocimant.



constituents in chout the following comcentrations  Sodlun 125 prm;
bicarbomite, 290 ppn; chloride, 125 yr; hardness, 250 pymj and total
dizsclved eclids, 650 ppm.

In poving Qounotream, the ground wuters retzin essentislly the
same character as far 28 the lower end of Chappo Basln, Below this
point to ebout the middie of Ysidora Basin ihere i oo imevesss in
consentration of eertsin corstituects. The snslyses fraz wells 10/5-2301,
2711, 2511, 35K, and 3585, and 11/5-242 and 210 ehow ihe progreselve
inevease ss folloss: Eodiun, 125 to 209 ppm: blearbomate, 250 to 300 ppr;
chloride, 125 ond 13% to 200 ypm; hardress, 250 1o 293 ppm; snd total
Qinscived eclids, 657 to 907 ppu. This imcrezee In part 4s believed to
be cmused by secpage from the Le Jolla formation into the alluvium end
poesitly in port froo returned sevage effluent.

In gener:l the quality 1o felr to good for &emestic purposesew
the quality $n Upper ond Cheppo Basins belng better thun that in the
upstresr part of Ysidors Basin. With regiré to hardoess end totul
diesclved eolids, the ouality io sbost the sume ag unbreated w=ter of

the Ccaloruis River sguedust.
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M31Lisd BaneWaiter Intrusion

incivles of sgrewmter intrusion.--The bagic principles regurding

seamwnter intrusicn into m comstal velley or batin axe very briefly ss
follown: (1) Because of o differense in specific pravity between sea
water ond freeh water, roughly 1.025 4o 1, recpectively, fresh wuter
tends to "flost” on sen water; (2) in plsess where the donsity differentisd
15 1.025 to 1, the imterface will be depressed sbout LU fect below soa
level for etk £ool of fregh-water head cbove se: level; ond (3) the
eult-water-fresh-nter fnterfsce 48 umi:lly shurply fefined provided »o
apopreciable fluctuntions in hesd $ake plage, Hovever, the normal tide
chance end purmping from equifers do csuse hesd changes vith the result
that the interface pmoves slternctely inland and sexwsrd. The magnitule
of the oscillstion i dependent upon the megnitulde of tidsl snd puwrping
flucturtions. As o result, the interface my betooe m mame of diffusion.
In Ysidors Xerrows, o favoritle seavurd hydraulic gradient, which
helé the fresh-wadereslie-witer interface out of Yeideran Basln, was
rmintedned undil ebaut the mid-19%0's, Freo this time through 1951 the
wmter levels in Ysidora Bosin @eclined, ¢bhe gradient wos reverseld, and
the ipterfece xoved indand drto Ysidors Beein. The mmount of frechewuier
hasd necessary t0 keep the interfece eaut of Yoidors Busin cun be deter-
rinsd for hydrostatic eyuflibriun By use of primeiple {€) sbove. For
exnrple, ot well 11/5<87h in the norroes, the thickness of the woters
bouring doposits (sdluviun) below se: lewel is ebout 180 fect. Thus, to
Leld the doberfues poaeard of thic wall, 1t can be eaputed thot o
rinimys freshewnter head ef k.S fext sbove sew level is necessiry. Hewever,
13 has booa browstt cut by soversl theorists in revert yeurs (Todd, 1923,

ro. THS-TORY thnt the nyplication of the dencity rutlo direcily to dctcomine



depth to imterface is etrictly wrplic:dlo cxly under stitic conditions
of no pround-vater movenent. Usder Gymonic ennditioms of groundeweter
fic:, the interfuce vill be éleplnced, Iosover, the dezroe of disploes-
mend froo the 5011 ratio ordinerfly s not great whan the hydrenlie
gradiert 4z low ce 4o the case in the lover S.nts Margurits River basin.
Irtrusicn $nto Ysidor: Basin.--The chemical quality of the waters

taken in conjuncticn with the hydrsulic grzdiemts indicute pen ymter of
wodified ehoracter txa;ﬁ; poved 1xland as s o5 the lover end of Ysidors
Proin remdering two wells, 11/5-271 end 253, unfit for use. The deteri.
orstion fn quility of woters suegled from theas vells hos been grodusl.
Plote 30 ehows » propressive incressa in chloride content of waters from
five wells in Ysidora Binin., The groph for vell 11/5-2K1 shows en increase
in chloride from cbout 25C ppm in 3947 to o pecloum of 540 pp in 2950,
The well Rae nod been uscd pince 1947, Sinflarly well 11/5.2I0 shosz sn
increacs froo sbhad 175 poo in 1947 to 250 pmz in 1949 &t which time the
wse ¢ the well wio ddescoentinued. In 1950 snd 1951, the well wus eguin
used and the chloride cortent incressoed rapidly in » period of about b months
frem 160 $o 300 pom bofore the use of the well was sgein &leconilmted.

25 tne crbrod of the Imvestisstion 1t oppeared that the high ehdorids
cirts be eoussd by moverent ©f water frae the clder xnrine forectilions
pFuch nr the San nsfre brecsic arndfor the Lo Jelle formation into the
aluvins pod wes sestling, aring to its hewvier denmity, in the lower part
ef the oliuvims. Hosever, Sabn obisined fron the testewell drllling progray
gpocinl £arling teste aatlingd Lelow, the Wpdrologie stuldize, snd gesiegic
peopdns cnd study edl confirm dhat the priccipd smiree of the high chloride

waber 20 Yo dhe 4sland movesernt of ges weter of podilied churucter.
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Tsble LA choss o sumple of ceosn water taken sboubt » kile offehore
£rom the poash of the Barts Mirgarita River in Cctober 1951 vhen theve was
ro ghirenz diechirge. The comcentration of ealefun 4s 357 pra, msgnesiun

1z 1,260 o, sodiuz 1s 10,300 ppm, chleride 1s 18,600 ppm, muilfate is

2,580 ppm, bicarbemste s 13 ppm und brooide is exdy 10 prm. Aleo ghovn
in toble LA wro anclyses token from sclected welle during pampling or
irmodintely therexfter witkh o pechinic:l surpler or "thief” fras depths
where vertical troverses chosed the conduztanse was greatest. These
verticul-traverse tests vere run on wells 11/5.21, 212, 2nk, 100, and
Sl before sarpling to sclect the deptih where waters from each had the
kighest contentration., The significance of these anslyses, from nearest
the coest to farthest inland, is glven bolow.

The snolyzic for well 11/5+531, supled ot 209 feet, shovs the folloving
concertration of comstituents: exleium, 577 pom; magnestur, 1,820 prug
sodium, 11,000 ppri chleoride, 20,300 ppa; sulfate, 2,330 ppm; bicarbomate,
A0 -prm; anf brocide, 75 ypu.  This water is derived fror the Ban Mateo
formotion and 48 more comcentrated than eca water,

Well 11/5.107, sarmled ot 264 feet, taps only the slluvium, ond the
analysis phovs the folloving eonceztrotions: calelum, BXL ppx magnesiun,
100 pe; eodhs, 550 ppeg chleride, 1,000 ppm; sulfute, 221 ppe, bicarbonute,
235 ppr; and bremide i zors.  The reolto ohtainel from thie well sugrest
that the consertruted intredel water is probably passing clese to this well.
A prolonmed pericod of paping migd casz the quldity to deteriomie.

Weld 11/5.20%, gurplel of 103 fect, pometrates ondy the olluvium and
ther annlysivc ehosn tho follosing econsentrationz:  cilelus, EED pom; magmesiun,
2039 pors sodlus, 2,500 v, eXloridz, L,010 yomy sulfste, 602 ppmi blemxbe

~

cnite, 347

[ 45
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v oond bromdds, 25 pro. Tan eloroctor of thic woter is glmllo

1. Fromide corconirotion ©f only 16 pom is wnuesuclly low for ocean waker.
Standard enxlyses of ccexn water faken dens the Celifornix coust indieate
& brezide eonsentrotics ¢ 65 p (Finor, Gorred, sxnd ethers, 1953, p. 238).



—Sorelmiter 10 thit of ocenn wuter and quite simllar to that in the
£in Mateo formsticn (well 11/5-931).

Well 11/5-212, eavpled ut 185 fest, taps only the rlluviue end the
snlyeic shovs dhe folloving consentraticns: cadciuy, 105 wpmy magnesium,
2 pr; sodiuw, 532 rpm; chloride, 875 pro; tulfate, 203 pom; bicarbenste,
303 oo end brocide, 0. Coppared o anleyzéaa of wall woters nearer the
const, this anldysis ghovs n considerable change in the suifate and
bicarbonnte eontext, ond indicutes thet sulfate redustion hor taken rlace,
However, the elloride concertrotion i relatively largs,

Well 11/5-0K2, sarpled =t 248 feet, tups only the Lo Jolla foarmaticn
and the anilysle ehows the felloving concemtrations: enlelun, 3.2 yom;
magnesive, 2.5 rpx; esolium, 202 ppe; elloride, 155 ppm; sulfate, 30 pros
bicarbonite, k58 ppa; end bromide, 0. The concentrabions of most constituents
are entirely different in chiracter froo those cforerenticmsd. A sizlisr
test vis run on snother well 10/5.23G1, sarpled at 280 feet, tapping culy
the Lo Julls formation cnd the exndyele shows the following concentrations:
calciux, 31 ppe; mogoesiun, k.C prw; sodiux, Mih ppmy ellorids, 600 pram;
glifate, S0 pon; blosrbenite, MU ppo; end bromide, Q.

wble s ghows tho chonienl anilyses expresced in percentage equive
aleste sc thot ths voter types wnld rbios betvesn constitusts osn be
eoopered,  The exlolunernroesivr retic of sou water iz nearly L to 6, in
will 12/5-20L 4o choat 1 to B, fo wells in ¥eidora Faoreous ond in the
iowor port of ¥Yoidora Esslin 4s oboet 142 1, snd for notive frech waters
wpstronn e sboot £ 40 1. Fer waters in the La Jells formmstion the ratie

iﬁ i}x\:w 45—-4:9 m Tw (V—\..-lt l‘\n, /"’” T:"‘ t‘w“n 13./,.- &}
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The sodlumspagneciun rotio of e water and in well 11/5-931 48
ebdout & to 1, end in wolls &x Yeidora Xarrowe and in the lower part
of Yeiders Focin 4o sbout 4.5 to 1, except for well 11/5-1CH1 which
1s nbout 3 4o 1 or the sume as the native frech waters wpntress, ror
vells 10/5-2301 and 11/5-2K2, topping the Lo Jalla formetion, the rotlo
iz kot 50 to 1.

The comparizon of these ratios crd others, such as calelunmegodinm
snd bicarbonitee-zulfate ratiocs, ard the high chloride content indicute
th:t the-poor quality water in Ysidora Bisln s of seae~wnter orlgin,
Furthermore, 1t is comcluded theot this se: woter emtering the ¥sidora
Dusin his undergons & chonge in character. Accordingly, it is called
se:r woter of madified charocter or simply modified gen water.

214k regard to the source of the modified sen water, plate & phovs
th:t the Sin Mites form:tion underiies the slluvium from the Pacific
Ceean irnlund newrly to w2ll 11/5-1CF1. With the decline of water lovels
Gurinz the lste 16L0's through Yeidora Farrowe and the lagoon eres, 1t
i poscible that scme of the poor quility water (commate brines) ix the
fxn Mten Pormeticr poved vunwerd drto the lover part of the alluvium
erd themee poved indan? through the narrovs. This pessibility 4o sugsected
by the bromide cordent of witers from wellc 11/5-901 and 31/5-2rk.  Thad
Lhe w,;‘c;;r Proo well 11/5-1012 comtaine no bronids cnd eontzins lower

comsentrotionn of €he eriticsl consiituents than Goes well 2ih, sugsests
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Part from ees woter moving inland from the const entirely through the.
alluvium, For o more detafled treatment, Piper, Carrett, and othors
(1953) in their work cn the quility of woter in the Long BeacheSznts Ana
aren, Californic, hove described in comsiderable dotafl the changes in
guality of fxdruded ser water ernd connate brines.

A study of ths gealogy, the datn Cbituiped from test well 11/5-2m1
érilled in the S Onofre breceisn, and the hydraulic grdlents through
Yzldora Norrows pracludes the posoibility of the modificd pos water
entering Ysidora Buigin by any route ether thin through the clluvium,

The precice loostion of the irland front in 1951 and 1952 is not knoun,
but the 250 ppm chloride contour is known to be betveen welle 11/5-211
and 271 on the east side of Ysidora Basin and between wells 11/5-271 anéd
2Ll or the west side (pl. 30). Sarples takem from 201 since pping
storped eurly in 1950 have becn from the ywyp discharpe after 30 mimutes
of purpling and shalld be representative, btut ¢o not indiecste the mximarm
concentration of the weoter withdrawn but that of the overeall bRlend.
Covicusly, cortimsed hesvy draft from welle 10/5-351, 11/5-241, and
211/5-210 éurring o dry period of ex:1l recharges voauld emise the fromt to
move toward thexn wrd eventu-lly renter the wolls uscless. An overesll
gerer:l frcreass in chlcride coibent of woters fros these welle is
irndiczted gruphicsdly on plate 305,

Szzply and drrigation vell 11/5-271, vhick 1e vithin the sres of
imtrusion, has not becone spprecictly contaiminated. This ez probukly
be expizined by the focob th:t the well 4o enly 153 fest decn, 4s perforated
18 10 152 Pewt, =nd overlies the thickest part of the «lluviun which ot

this point 4c 190 4o 195 fect. The rodified pe: witer hog prob-bly moved

9

ivland bemeath this will ard L eomtanminoted well 13/5-212 which $o 162 feot
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deop wnd perforitod 150 to 190 feet, The vertical condustivity traverses
run on well 251 dndicate a stendy increzse of total @issolved eclids from
shoat 1,250 pim ot 150 feet to sbous 2,000 ppxm at 185 feet. If the stendy
incresee 1g wpplied to the eXloride eantent, vhich during the purping
aversped 520 pob rnd resched crxim ot 185 feet of ebout 050 ppu, it
can be estimnted thut the chlorids conmtent st 150 fest wus roughly 200

to 250 ppe.  Tms, beeruse well 11/5-271 taps water ot reletively shallow
depth, it hus not became contaxmimated; however, wvith coabirued heavy
pursing the covtuminited water in the lower part of the squifer muy be
éravn upsmard intc the well,

A study of the verticil condustivity traverses indicztes that modified
ger-viter comtamination occurs betvween dopths of 130 nnd 300 feet (botton
of well) in well 11/5-571, 160 crd 200 feet (base of the glluviun) in well
11/5-1051, 160 snd 107 fect (base of slluviur) in well 11/5-21%, urd sbout
150 end 198 feot in well 11/5-2H1. Tiue, in Ysidors Firrocs the modified
go woter i8 noving indspd through rhaat the lover kO feet of the lover
mesbher of the dlnvian, vhick the well leogs indicste 1o the e;mrsest pirt.

Poscidle remndinl peo:pures,--In ondor to sxlvapge Yeidorn Bagin as o

uezful grownd-water rescrvelr and couree of supply, the felloving remedicl
pespures sre esugrested: (1) Except for evergencies, Giscortime pumpling

froz the busin 1o peroit water levels to resover as fR1dy s poscille.

3

nis would esiobidish o pmuizus permanent scavard ydemalis pradient which

¥

4n turn werdd eausc the podified zesx woler to move cut through Ysldera

-

b LY

evroen: {£) the wiler levsis and hence the seswnxd hydreulic grodient

eaid be increased artificizlly by opre.ding trested seeapy effluent in
the St Marpirits Rivor ohaenel betseon wells 10/5-3517 und 11/5-210 3
(2} with weter levels recovercd to ihe potot where thn hydroulle gradiont

is sustiined ot eceontilly the sams pociticn ne in Murek 1932, or ebaul



7.0 fee’cA per mile, it has been shown thut sboast 150 eere-feet per yoor
veuld pove seavard s ground-wnter outflow, A part of this outfiow

wixild be the modified se: water. Based on the length of time the intrusimm
ban besn occurring nnd om the estimsted socamt o imteusion in the pericd
164651, it would take roughly 5 to 10 ye:rs to force the undesirzble
water secw:rd no far o8 well 11/5-21%; and (b) o physicul barrier could

be constructed in Yoidors Narrows. Hovever, mny sttept to eonstruct
thyeicsl barrier prior to the flushing oot of the polified Bes wuter,
vhether by woter spreading in the Yurvows, weiter injectiom into wells, or
4 ot-of? w1l in Ysidora Farrovs, would result in the entrspment of the
irtruded modified se: wster inlapd. After the moldified se: woter hud been
driven downstrear into the parross, then a physical barrier could dbe
ect-blished. The effectiveness of the barrier wvauld deterzine the mugnitude
of the future popege fron Ysidoru Basin,

The Le Jolla Formticn

mhe enalyses of witere from test wells 10/5-23¢ end 11/5-212, drilled
ertirely in the Lo Jalln form:tiom, show that the types are sodiun chloride
ané sodium bicerbonate, regpectively (tcble &k2:). The porcent sodiue is
cver 0J--t00 high for irrig:tion usc., The chleoride coantent ranges from
155 to 60O przm, hardnese from 13 to 161 ppx, and tobnl dissclved aclids
from 650 to 1,334 pprm.  Bocsuse of 4ts relstively poor qualdty sud poowr
vater-yiclding properties, the La Jolls formetion sbhould not be considesed
2o n pources of 79X N

e effect of woter Beepinp frem the Ia Jolla fermation Into the
slluvius on quiality of water in the sdluviue, lss the evidencs thut the
watere in the Lo Jolle forzmtion eur not be the source of the high chleoride
waters in the slluviee ot the lower end oF Yoider: Dasin hove boen dlscuszad

in the precedins pages.
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The San rten Foarmation

The anclyucs of water from test well 11/5~9Ji, in the iasgoon area,
enl I test wall 11/5.410, on the terrces to the north, vhich in thetr
lower parts tap the Ban Mateo forsation, shov that the types of vater
very eonsiderstly (tebles b2», kA, ond 4C). Well 31/5-672, Prom which
® Bxple vig fukien st o depth of 209 feot with & pechnniesl Bupler,
yielded water o & sodfun-chloride type svd vexy high in sodium, megnectun,
cidoride, and sulfcte, In over-nll character it 1o z concertrated gece
vater type. Wl 11/5.410, sarpled ot the tect-panp discharge, yieoldsd
roteretely saline water of & euleiumesoliun ehloride type with shbowt
L,500 yom of dimsclved solids, too concentrated for domectic or irrigatiocn

nzs,
The Tecruece Deposiss

Test well 10/5-1302, 1n Cheppo Basin, was &rfilied entirely in the
termace depssita, Tue endysis of this water, in Poz, 45 83 fallows:
seliun T0 (eoputel), esletun S (camatted), ehlaoride 120, bicarbenste
132 (ecomputed), cod toiz) dlcsclved eclifs 350 e The qudity 1o very
guel, bt the wall 15 ret fully developed and yields cudy sbout 5 g,
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SAR MATED CIEE{ BASIN

Are-) Extent

8:n Huteo Creek bosin embraces the volleye of Cristisnitos ~nd
Son Mateo Creels, »nd 1o limtted prineip lly by the sre:l extent of
the =lluvium except th:t in the lover psegrent 1t {ncludes in =42i{tion
n purt of the rdjacent & Mteo formtion (pls. 1 ond 28). The upstrem
ends of the b-sin h-ve bean pot ~rbitr-rily in Cristinnitos Creek Just
belov the yeservation baund ry st the Junction of Tdeg éreek «nd in
Exn Hsteo Cresk just balos the reserv-tion boun&azjy. Thece upstre-n
prris of the b-sin ~re -bdout 5 »nd 10 rivgr xiles respectively from
the Pszific Oce-n. The Junction of Cristi-nitos »nd S-n M-teo \Craeks
i¢ re-rly 2 niles froew the ocesn, In width the b-zin ranges from 16
little =g K00 fect in the upper re-cher te ac ruch s 6,000 feet ne r the
coast, incluling the rlluvius and ~baut 1.000 feet of S M-teo formition
on either side,

The gurface rre- 6f the £4n Mateo Creelh bagin is shout 3,000 smcres
of vhich nearly 2,520 scres fo -Qluvium nnd eh-mmel deposite rnd 507 scres
iz the E:n M teo form tlon, The :lluvius in Czistisnites Creck eovers
“boat BST reces, in E'n Moteo Creek -bove the funetion eovers sbout 1,100
geres, ond in the cossl 1 seprent below the Junction 4t rlpo ecvere bout
1,100 zecres.  In Cristianitos Creck, the srer of S Mateo formtion an
the vent cide 15 believed to be underl in =t very eh-1low denth by the
Copiotrne forrmiticn, on? therefore 1t wculd sanply 1itile pround woter
to the broin,  Acconiingly. thic 're his been excluded fronm the San Meteo
Creel booln, =1l thn bowrd v is shom -lomg the eont-ot betveen the

s3luviun cnd the §onoF ten fome Lien (p1. £8),
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Cocurrence of Cround Wnter

In Lun Motes Crecl basin groand water fe ¢btalned moct recdily
from the olluviue and locally from the Ben Mateo formntion. Koot wells
sre in the lover port of the basin ond derlve water from both the «lluvins
srd underlying Son Moteo farmation. Upstrenm where the Ban Mateo formie
tion is cbeent, the fer wells obtain their supnly wholly from the slluviuc.
Taz city of S:n Clemente vells, 9/7-1071-3, cbtain water whally from the
fun Heteo formmtion,

The wells in £ Mated Croek bagin top & ememen groundewater body
whiich extends froam the wpner end of the basin to the Pacific Cooan, Above
the Junebion of Cristisnitos Creek the sides and botton of the busin wnd
cf the viter body ave forred by the eazentinlly nonevster-beuring rocls of
laver Miccens to Cretnceous sge; btelow the Juneiion the witer~benring
beds of the Gun Moteos fommtion exterd to eorsideruble depll &0 the
pociticn of the bottor of the bosin is not known., Posolhly water of poor
mlity ot depth in the Bon M teo formution restricts the uschle depth of
the busin, fAccordingly, becanse of the possibility of poor quility of
Gorth ezd becuuss of the prtentisd thre:t of geuewater intrusion, the
Tobtor of 4he wsitle portion ©f the boadn his besr set ghitrarily ot
gorelewgl Gtun,  Leferiily, tho Son Motes forentlicn exiendo nortloeest
sod ecuthenst wony from the puspel ares for gaveral mlles. Fovever, the
elfestive laterd 2imit of the bugir hog been sruitrarily oot eb 1,000 fest
boyond the sidzs ©f the -Ilwviue (pl. 23}, The fluvstestion ef witer level
in test woll ©/7-1171, érilled in the Sun Moteo fourmiticn oboui 1,000 fest
wvert ¢ the elluvicl camtett, shoss respoansss $2 bacin depletlion =nl to
creel rechorze Indicstics thait the btaigin extends Totormdly o deeol 3,000

fect ey freos the clliuviuo.



There ic somn evidence that & shallovw water body exists ot the
coastd end of the bacin, bub 1t 4o of minor extent nnd eomsequemce,
Tims, 4t 18 ot ehowm on the water-level comtour maps., Obgervations
o strear flov infdicate tint essenticlly sll the bazin is a yecharge
area and that streun lopess occm- from the upper end of the busin
domotream to the mtrean gige nexr U, 8. Highmy 10L. Radnfall infile
tration exn probably take place in the ares upstresw from the highwy.
Sore clry end s{1t in the wpper part of slluviun nesr the coast my
ceuse the weter to be locilly semiconfined (pl. 8). This is shown
by the effect thait £4d.) loading has hod on the level in test vell
of7-1412; pmeping in vell 9/7-11F1 strongly and quickly affects the
level in tost well 5/7-11Ph, same 400 feet to the south.



Eaurce ond Fovorent of Ground Mater

The Qirection of ground-wster moverent in San Muteo Creek besin is
shon by witer-level contours dravn an the surface of the vater vody.,
The conbouaro on plates 21 and 22 chow respechively the movesent of water
in Oztover 1951 after 6 coanldershle deplebiom of ground water, to
historic Yo levels po £ar o8 45 knowm, and in June 1952 after ecnsiderakle
rechirgs ond rise in weter levels to & position that my be reason bly
claze to the highest potentisl levels in the lover end of the basin and
that comletoly £illed the upper reaches of the bacin.

Both ceta of water-level contours shos thnt ground weter wus moving
frop the upper end of the bogin downstresn 4o the ccast, Docause the

1vaotion of povengst indicates not only the scurce of the water

bt slmo the crein of dischorge, the copbours shor thet Cristianitos snd
fon Mateo Creeks foom the prinein-l source of recharge clong their channels
ppd that proand woter 4s dlscharping by metiral seward movemnd ot the
coact o offehome where the water-bexring depocite nre dn eazbact with
the ooesn.

In October 1991 the hydralie gradient frox the woper end of S
Mitao Cresk to the Aunction of Cristiznttes Cresk wes 300 feet ir 6.1
riles, or neoxly 50 feel rer nile; In Crismti-nitos Crech the pradient

wis 65 fect per mile; crd belew the function between the 5- end 15-fool

k

cortours wae only 5.5 fect por mile, Tollosing the 1rrge recharge in
e virter of 1052, the eombrurs on ploete 22 ghor that the rrodlents in
June were: 58, ©0, und beboocs the 10- spd (O-fort eomtoure, 2 feot

pay rile regpuetively.
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The contours ns dravn for October 1951 suggest that water wae
poving lsternlly into the p&luvnnﬁ from the San ¥ateo formation along
the east eide of the bazin indicsting rechwrge from that source. Along
the west side, hRovever, the contcurs ag 'm'.m sugsest westword woverent
loeally towsrd the eity of Son Clemente well field (9/7-10A1-3). The
Pgtatic” levels in the city wells in 1951 were sbout et ses level and
the level in test well 9/7-11F1 was about 12 feet nbove sex level. There
{s no known barrier between the busin snd the city welle. Time, 1t is
1ikely that a subctantisdl purt of the supply for the city vells is from
gun Mateo Creck basin,

The cortours sg drawn for Jane 1952 suggest that water 1s woving
l1aterslly froom the wdluvium dnto the adjacent Ban Huteo formation along
the sldes of the basin, Tims, the ground water, vhich had been stored
1u the 5in Mateo forrciion prior to the dry years 19%5-51 and vhich wus
dz::ieted during the dry periol, w:s largely replenishel Guring the wet
W of 1552, Alons the west side of the basin, & relatively steep
gradient pppenrs to have developed betseen the basin and the eity of San

Clerente vells supgesting eddition-l rechsrge to the well field,
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Recharpe to Cround Witer

Recharge to the San Matco Cresk basin i principally by seepage loss
from 8an Mateo and Crigtisnitos Creeks vith lesser increwenis eupplied by
infiltration of roin end by returned eevege effluent. Recharge by graunte
water underflow &t the upstream ends of the busin in Cristiznitos snd
San Mateo Creekz is wery minor becnuss the deposits are very thin cnd
are pot fully eatursted part of the time. Ascordingly, the underflow
15 included in the estimetes of the rechurge by eeepage loss from the
streams. Tiws, rechirpe 1s limited to estimites of seepnge loss frox
San ¥steo mnd Crictiunitos Creeks, infiltration of rein, and returned

sewuge elfluent.
Seopage Loss 4n Sap Miteo Creek Eoeln

The purface-wster infloe to the Sain koteo Creek bagin less the
surface-witer cutfliov st the const iz the pessure of the recharge by
seepige lose from Cristinnitos and San Miteo Creeks. As wus irdicated
in the secticn on surfaceviter rosources, etreax gages instulled in
1950 en the twe creeks reusure most of the inflow and & gupe installed
in 1646 npear U. 8. Eighsay 101 messsres the cutflos (sl. 20). Im San
Mateo Creck the soepige loss enn toke place froxm the wper end of the
basin ot leact cr 2ur dovnstrean as the lover strown gage--» distamce
of ehaut © miles, In Cristianitos Cresk the soepase 1ozt can tuke
pluee from the upper ent of the busin dowpstrean to the Junction with

G:n Mites Creche-n @istonce of over 2 wilec.



The menitude of the scep.pe logses 1o limited by €he tine
diztritution and smourt of munedf, by the ability of the depeslie to
tranoxit water sy £roo the orech bels, wnd by the storage sporee
svailoble in the watersbearins deposits st times when there ie runpfl
in the creeks., OF these limiting feactors, the omount of runcif in
the ptre:n system sppears to be the most crivic:d, T pozorde of
weterelevel fluctusticms ghov that the winter rechirpe ie sbsorbed
ropidly into the ground-witer body and ércins rexdily to the lower
part ¢f the basin vhere mont of the pumplng wells wre loecated. Tous,
with o large pumping éraft end o cancegient stornpe depletion, o
reletively lzrge secpage long can be expectald durlag ye:rs ef substortici
runcfyi.

The cormuted ermusl infloz €0 Ean Mateo Creek bousin in the wuter
years 1923-52 1z showm in toble 17, arl the poasured snd estimztod
errusl outficy v the water yesrs 1938, 1640, end 19L7-52 is shown in
todles 19 and 5. The seepuge Joss Indleated in these y&w-é iz ghown

in table k3.
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Tutle &3,- Dstinated seep “g:@ loss, in atre-feet,
fron G.n Miteo Cree ex in the
water yenrs 1 3923

Yeor ending  ° Computed ; = Ectimted
o . H ] Qutflow 4 zeepage
gept. 30 . nszd . “Joss
1939 12,000 4,200 7,800
1940 10,000 5,100 k,500
§2 9,400 - -
!&'3 27]@ bl L
h}v} 13,0& — -
19“'5 11,000 L f eow
kG 7,m e B o=
k7 3,700 50 s 3,650
Ly 3,100 Y 3,100
1550 1,700 0 1,70
5L 1,100 C 1,100
5{; B«O,G{}Q &)85@ 7;1)0
Total, 194750 18,700
G-yeor average, 1957-52 3,100

——

1. From table 17,
2. Froo tubles 19 znd 20,
“. Iydrogrophs suggest basin fully recharped in the spring of the yerr,



For the witer years 1947-51, the t-dle shows that essentinlly s11
the inflor wis retasned no rec)xa.rge by seepage loas wlong the creek
chopnels.  In the yewxs 1939, 1940, and 1952 of largsr runcfT, the
corpubed seepuge loss wus sbout 65, 49, and 24 percent of the inflov,
The remzinder wasted to the ocean sp surfnce~water ontflev. The relatively
lerge szepoge loss in 1952 of about 7,200 nere-feet vas possitle beeruse
of the large inflow snd because of the large stornge spuce mafie availsble
by the ground-water depletion in the preceding dry ye:rs 1948.51,

Dees Penetrztion of Rx

Thz gome nethods used for determining the infiltrmtion of rain on
the lover Santa Mergurits Biver bogin vere epplied to the Gon Mateo Creel
buein, Therc is roughly TOO acres of phrestorhytes in the basin vhich
thrive on cnd lurgely consurme the malatively szall yesrly roinfoll. This
lesves 2,300 zeres vhere the decp penetration of raﬁ: tukes place of which
shout 800 ceyer is irrigsted, sbout 1,000 acres is covered by grass, snd
nearly 00 1o covered by brush., The brush lunds are largely restricted
to the srese bordering the alluviur and underlein by the Con Mobted formie
tice In the lover part of the bagin.

The rinfell records and cemumptions used are the sume ag those for
the lover Santo Pargirits River basin (tuble 32). Toe rainfull is doubtless

avier in tha wpper reacthes oF Ben Mateo Creck, ub probobly would not |

chance the results materially. Todie b ghous the estinmzted decp penetration

¢ rodin in the woter ye:rs 157152,



Tble Mi.« Estirmtod yesrly rechurps, in sere-fect, by fsep

Inf{itration of rain in ban Fateo

basin in €he water years 193i-be ../

2

Yexyr ending f t Yesr endi
Sept. 30 | Recharge : Bept. 338 : Recharge

t
191 20 : ish2 4]
32 koo : k3 600
23 e : Ll 50
3 0 s k5 ¢
35 600 : ks 0
1935 O H 1947 0
37 €30 : L8 o]
38 300 1 b 0
3¢ 100 ¢ 50 4]
&0 0 ] £l 0
ki 2,800 t 52 800

H
Tobol 6,300
Z2~zary sverage, 193150 250
1T«yesr baes pericd, 1935«51 300

1. Rainlll chown in tadble 3.

I



% toble mugpests that, bused on the lT-year basge pericd 1935-R,
the long-ternm nnrazl deep infiltretion of rain is on the order of 300
ecre-fect, Iuripg the &ry perfods, such sa that from 1544 through
1951, there muy bo epsentislly none. (o the other hand, during vet |
periodzs mich as 1935«43, the data suggest that the infiltration may average
& ruch oo 550 acre<fect per year.

Fo records hove been kept of the rav sevuge discharged to the basin
from the sepbic tanks wear Tent Cump 3 4n Cristianitos Creek (pl. 28).
% {6 reparted thot pes Carmp Ean Moteo, now under construction, will have
a pednge trent plant and wil) meter the trested effluant. The Fublie
Werks Office beolieves that the septicetenk dischurge has been in axceas
o7 50 pereest of the yucpage for Tent Camp 3. Teble kS suggests that
the purpape for the period 19«52 has ranged from T5 to 300 ecre-fest
per veir. Possibly ss much ms 50 pereent of the puzpage hag been returned
to prownd water bty eepticetank discherge, Thus, it &z estizted that the
pewags relursed to grownd woter has ronged from about &0 4o 150 acre-feet

P yuar.
Tot:l Regharge

Tor toted recharge to prousd woter in San Mateo Creck buglin e
estipnted for the water years 1947-52 for which «di elemsuts of recharps
rre prafloble. The estinmated totsl yewrly recharpe, vhich is the mm of
seenesz: logs, infiltesiion of ruin, ond the refomed sowage efflvant, e

chom in tobie kS,



Tshle b45.~ Estimted tot:l recharpe, in acre.feect,
€0 Gan Mateo Creex Basin in the water
Yeurs LOW[=ba

Yeaor erding Bept. 30 ¢ Total) rechzree

1947 3,700
1548 2,000
1549 3,200
1950 | 1,80
1951 1,200
1952 8,100
Totod 20,000

G-yexr averse 3,300




The cotimted total recharge decreased from 3,700 nere-fect in 1947
10 1,200 ecre-foet in 19513 in 1952 1t vas sbout 8,100 acre<feet, The
rrogressive depletion of storage from 1948 to 1951 provided stornge space
for the large recharge in 1952, A comparison of the total recharge vith
the several elements in the G-year period 1947-52 suggests that seepege
loss was nearly 95 percemt of the totnl for the period,



Cromd=-iater Discharge

Purpage

In Son Mateo Oreek bssin, ground water 1s pumped for {rrigetion and
Carp mpply. Arproximately 800 mores of land are lrrigited, the dulk
of vhich {3 ou the alluvial plaln below the Sunstion of Cristisnitos
Creek, Minor aress are irrigated on the terreces near the coust slong
the east ané west sides of the valley apd co the elluviun in the lover
parts aof Cristiapitos and Ean Mateo Crecks.

Records of mepage for Camp supply and frrigstion are availehle for
the S«year pericd 1648 through 2952, and were cbtzinzd from the Public
Works Qffice, Carp Pendleton. It 48 reported that the Cenp purpsge 1o
oetered et sams of the vells or storege facilitises and estimnted vhere
not meterell, DPumpage for irrigotion is estimteld by the lsasees on the
bezis of pumming rate of well and length of time mupel.

mmmpﬁwwwthemsemm-mmt&. Pumpagn
for Carp uss Guring the vur yeors 104 and 1945 i estimoted as beirg
about the same ne ic 1952 when Dent Curp 3 was essentinlly filled; in
1947 1t 15 esztimuted at the rote of the fallowing year; snd in 194G 4is
estimsted to be shoud the sverspe of thut in 29h5 end 1547, Pumpege for
{rrigation for the &ry woter yoars 194h throush 1047 ic estimated a5 the
aversge ¢f the four @ry years 1945 thweust 1971,

It wat sugrosted thot growrd-water poversnt from Sun Moleo Crock busin
toward the city of Eon Clemzrie wells §/7-10/M0e3 sppesred 1imdy. The wells
gre probubly Geriving o substenbind part of their sumly frox the bosin.
leeadingdy, 4t 43 pooxmed tled aneehnl® of the sunply for ke olily wells

3 Yo~ g g I o n . A + Ly by £ Ty
1o from the bosin ond thot ths remainicr Lo Prom ethor srurees.  The parpags
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from the city wells has increased from 300 sore-feet in 1940 to 760 mcres
fest 1n 1932, The recorded and estimated pumpage for Casp supply, irrigae
tion, &nd sbout cneehalf of the eity of Ban Claments supply 4n the water

years 194ke52 1 shown n table L6,




Teble L. Cround-water in asre.feet, from San Mateo
Creex Sas% E the wn?e‘r"_zeara p eI

enting 1_____ Pupage t ot (O of By Graody
Eert, 30 1Carp supply: Irrisntion ¢ t $
194k 8 300 & 1,200 & 1,500 X 220 b 1,700
1945 & 300 a 1,200 & 1,500 : 200 b 1,700
1946 a 200 & 1,200 a 1,k00 : 2h0 b 1,600
1947 a 120 & 1,200 s 1,300 : 250 b 1,600
1648 122 1,500 1,500 : 250 1,800
1549 12 1,100 1,200 : 300 1,500
1950 ™ 1,200 1,300 : 320 1,600
1951 1A 1,200 1,300 : 350 1,700
1952 a8 800 1,100 5 380 1,500
Tobel 1,650 10,500 . 12,100 : 2,530 1&,709'
Seyear everage 180 1,150 1,300 : 280 1,600
&. Estimatel,

b. Estimoted in part.

1. Rounded vo nearest 100 scree-fect,

2, One-half the city pumpage. Tt is asgumed that cne-hilf the
sunply to city wells iz from San Mateo Creek basin aud one-holf from
cther sourens,



The table shows that tho totsl wuupage has rarged from sbout 1,500 |
ncre-feet 4n 1952 to 1,800 acre-fest in 1548 and has averaged 1,600 acre-
feet for the S-yesr period. Fumpege for frrigation his sveraged nearly
T tizes as mich ap that for Cearp supply. The yumpage is supplied froum
12 frrigation welle spd & Cazp supply vells in E:n Meteo Creck basin -
(tadle 1A). In the future wost ¢f the Camp mupply will probably be
chtained from mev wells 9/7-11E2 and §/7-11K1 (pd. 1).

The @uty of wuter applied to about 800 mcres of irrigated land
runged from sbout ) foot per sere in 1952 to sbout 1.0 feet per acre
1n 1648, EBecause of this relatively low duty of water ard becsuse the
deposits {medintely underlying the main irrigsted sres ure relatively
fine grained, thes percent of irrigation water that returns to ground
wiater by dsep penetration msy be small. Lo estimate of the return is
mée in this report.

Katural Disch-rge

Evapotranspiration. ««Bvapotranspiration frop areas of phrestophytes
occurs in and glong the channels of 8:n Muteo end Cristisnitos Creeks

en? {n the area cosstward from U, S. Highwy 101. It is estimsted frow
aerisl photos that there fe nbout 700 acres of phrestopiyrbes, These
plants, vhich depend on ground water for thelr prineipal supply, seex
£o have existed largely on small rainfall ard runof? during the dry
years even though wuter levels were fur below the lard surfuce (pl. E).
Py use of the same methods spplied to similar snress of phrestophytes
in the lower Santu Margaritz River basin, estimated evapoiranspirction
loss wae derived for the S:p Mateo Creek basin, The lons &urling the base
pericd 193551 may have ranged frox ag 1ittle as €00 nere-fecht in the wel

year 194041 to as much oo 1,600 acre-fest in soms Gry years. However,



owing to the considersble depth to water in the upstreax parts of the
basin during the latter part of prolonged dry periods, the conmmption
¢f ground water prodably decreases to less than 1,400 acre-feet per yeor.
During the pericd 1G46-51, the evepotronspiration 1oas may have ranged
from 1,600 acre-fest in 1946 vhen water levels were relatively high to
1,200 zere-~feet in 1951 vhen water levels were lov.

Cround-vater outflow end overflow.--So long as theve is a favorsble
seavurd hytiraulic gralient, a5 there has been in the past, ground.wuter
éischarge takes place by underflow or outflow through the slluviuz and
Ban M:teo formation 4nto the Pacific Ocesn. The cutflow takes plece

through & large crossesectional ares of the deposits--the vidih 15 st
least 1 mile, but the depth 1s unknown. Time, the smount of outflow can
rot be directly determined.
mmwamnmmmmmmkwmtammemzm
in the gtream bed pear the coast. Tt is ceused by o coxdinatiom of two
physicsl eondttions. First, the alluviue snd/or the Sen Matec formation
become fine grained mear the coast vhich indicatez o matursl decre=sed
permenbility 4rn s dovnstresn direction. Second, following & year vhen
the bosoin bas been essenticlly fully recharged, the hydraulic gradient
4z relotively steep. During the period of high levels, the smcunt of
eround water moving down gradient excesds the ability of the less parmestle
deposits near the conct to tranezit the water with the result that the
excecs is dlsthnrged into the stream bef or inte pand mreas. '

7445 conditicn occurred 4n the spring and early sumser of 1952 when
the creek was dry below the Junction of Cristianitos Creek for a dietunee
of & rile or more mnd then flow eppeared in tho vicinity of the stream
gi52. The flow increased toword the coast and &ischerged int0 the otean.

"t



(n severzl cceasions in the early sumver of 1952 the flow st U. S.
Highway 101 bridge was estimated between 0,5 snd 1 second-foot. The

éischurge was probubly prester nesr the bench. It 4s preboble that = part
of the overllew wos recorded by the loser fan Mateo Cresk streanm gage

thershy reducing the estimated seepage loes derived by subtracting the
surfacs-yuter outilow st this station froo the commted inflow.

Thus, the emount of discharpge by ground-wnter outflor snl overflow
can not be directly deternined. Fowever, it can b2 crudsly estimated by
subtracting &1l other estimaies of dischorge from the estimted total
recharge in o pericd for vhich all cther d:tz are wyailcble. Az is
indicoted fn the section on the hydrologic equution for the pericd 1947.52,
by the use of the rechurpe and dischurge as compared to groundevater
storage change, the groundewster outflov and overflow were determined by
difference and tmmd to aversge roughly 1,300 acre-~fect u year for the
period.

The amount of cutfiow cnd overflov in any one year would depend directly
on the hydraulic pgraldient and the fullmess of the ground-sztar basin.
Overflow probobly cccurred only dp the two years 1947 and 1952 when the
bagin was noarly full. Therefore the bulk of the discharpe wae by ground-
voter outllov to the eseux. The hydrulic gradients st the conrt 4n 1951
2rd 1952 were 5.5 and 24 fect per mile, respactively {rls. 21 and 22),
intieating thet the ouiflor in 1952 wae over four tims that in 1951,

Totd Diecharge
The tot:l &ischarge of ground water fron San Mabeos Creck basin is the
sur of the puraage, the evapotrungpiration, and the graundevoter cutflow
end overllovr. COF thezo, eciimates ¢f pummare for Cuep surply, frrigstion,
ond one«bk2lf thed for the ety ¢f fon Clomente, and estimntes of evepoe
truncpiration cre presented in table L7. Mo estimutes of groundewnter
outlles or overfioce cro dnsiuded in the todle,
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Tedle 47.- Ectimated su%%@ % m and
oV Sei0n, 3% o4 o

San ¥ateo

~ in the vater ye.rs 10Ake50
3 : :
Year ending Year ending . -
Sept. 30 : Discharpe : Sept. 30 : Discharge
:
10b% 3,000 : 1549 2,920
1945 3,200 : 1950 2,900
1958 3,200 : 951 2,900
1947 3,200 : 1952 2,50
19%8 3,300 :
Total £7,100

Jeyacr sversge 3,000
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The table shows that, except for the water year 1952, the discharge
by pumpage and empotrmwplmtim has begn cbout 3,000 nere-feet per year.
Thae lov ddschurge 1n 1552 is attribubable to the abovs-cverage rainfall
and consequent lov evnpotranspiration loss and mupage for {rrigation.

The totsl discharge, which includes pomoge, evapotranspirstion,
and crule estimetes of ground-water overflow and outflos, has been derived
in the section on the hydrologic equation for the period 1947.52, The
total discharge was estimited to be cbout 25,000 aere-fect or nveraged
ebout k,200 sere-fect o year (tadle 50). Of this averzge ebout 1,300

ucre-fost vas caputed by difference to be graund-water cutflow and overflow.
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Witer-Level Muctuations

ids runge betveen the historie lov in October 1951 and the mexr historie
high in Juns 1952 (ple. 8, 21, vnd 22). Section 0-0' (p1. B) shows that
®6 n result of the recharge in 1952 in San Mateo Creek upstresn from

well 9/7-171, the wuter level rose betwoen 25 snd 40 feet, and dovnstreas
from well 171 the level roze os wuch =z 45 feet to ag little ne 6 feet in
well 9/7-1411 near the cosst. Bection P-P' (pl. &) shovs tht in
Cristionites Creek the level rose betwveen k0 snd 60 feet. For more
det:{led records of water-level fluctustions io observation wells refer

to tcble 2A,

Long-Term Flucturticns

Recorde of witer-level fluctuitione ~re svailuble froz 1545 to date,
nnd the hydrographs for 10 vells mre shown on plates 31 40 33. In the
upper p-rt of §:n Kateo Creek »bove the Junstion of Cristi-nitos Creek
rnd in Cristienitos Creek, the graphs for wvells §/6-511 (pl. 1) ~pd
B/7-3¢m (pl. 32), rezpuctively, shov the char-cter of the fluctustions.
The graph for wvell SML ghows r net decline Prom the spring pest An 1647
to the cummer lov 4n 1951 of nbout 36 feet ~nd = mubszuent rise to the
erring pe-k of 19352 wmounting o wbout 38 feet. These levels -»zcré rheut
€. ki, «nd 6 feet, respectively, below land surfece. The groph for well
8/7-36D1 showed ¢ dradom in 1950 thid re-ched « maxirum desth below
1+n& gurf-ce of 67 feot: the level recoversd in the enring of 1952 to 8
feet below 1und surfice, oo 15 showm by the groh ( a@fusted) of well

8/7-3¢0 -1 ret yecovery of shout €0 fect.



The composite hydrograph for welle $/7-1ML »nd 291 (pl. ), ne.r
the upper end of the muin purped ~re- below the Sunction ¢f Cristi-nitos
Creck, shows the gre-test fluctu-tion from 1951 imto 1952, where:s thit
for vell 9/7-182 (rl. 33) newr the cousst shovs the le-et fluctu-tion
for th-t perfod. 'The groph for wells 9/7-1ML ~nd 201 shove thet
Gecline beg.n in 1547 =nd re-ched = low in the £211 of 1951, The level
vt th:t tire w8 only 15 feet -bove se- level -nd -bout 55 fect below
1:nd curface. Felloving the wet vinter of 1952, the level rose to more
th.n €3 fect rbove se: level rnd the depth to wter v-s vithin 11 feet
of the 1-nd eurf.ce.-s rise of L feet, The gruph for well 9/7-15M
shove thet the levels rose from » lov 1In 1951‘ ol & little nore than
3 fect -bove se: level to = high in the spring of 1952 of mesrly ¢ feet
~bove se- levelews met rine of cnly ebout € feet., The level rose to
rore th-n 10 feet ~bove in the £211 of 1952 suggerting = delry in responze
to the vinmter rech-rge of 1952, The graphs for wells 9/7-11P3 (pl. 32)
ard 1471 (pl. 21) ehow fluctustions th:t rre ivtercedists betveen those
in the upper ~nd lover ends of the muin purped nres,

Timn, excert for pessom:l changes ir respence € purping end reshorge,
the kydrogr-rhs show th t the b:-sin v-& pe:rly Al 4r 1945, that theree
=fger . pensr:l éecline cccurred ¢o o mximy denletion in 1951, nnd th-t
the bosin v pe-rly fully repleniched Buring the vinter of 1952, The
depletion in the urper p-rt of §:n Msteo Creck vhere there ic no mrping
is @ue princin:lly to p-tural dovnstrenm éroin.ge of graund weder -nd
prily to evepotranepirzstion. There w s some Wrping in Cristiznitos
Crezi valley. but 1t is believed that » subst-ntlsl port of the depletlicn
w.s due to noturl drudnnge. In the lower purt of the bisin poct of the

depletion wos eured by pusping, but o pird wes duo o naturl gow ro



dr-in-ge of ground voter., Therefore. the upper paris of the bogin
Term prdural reservelre thet supply by relntively slow dradnsge the
ridn parped sre: downetresm: that p-rt of the drain-ge not withdruwn
by pumping or comsumed by evapotrunapirv-tion mpovers tow:rd the ocemn.
Fin-1ly, the hydrogr-phs shov th:t upstrem from rbout the xiddle
of the lower part of tha bupdn, rech-rge o ground w-ter cceurs re~dily
=nd rapidly vhenever there ig witer in the ereeks. In somes Instunces
the rise in w.ter level w8 vt = r:-te of ve mch s 25 fect per manth

or nesriy 1 foot per d-y.
Fluctu:tions C-used by Tides

An rmrtomatie water-level recorder vus operctel on test well ©/7-1%10
frov Vareh 26 o My T, 1952, The effects of tid-l losding »nd/er
presmure on the confined ~quifers e-used 4111y fluetu-tlons rnging fron
G.15 foot to 1.8 feet, On June B the r-npe woe 0.1€ fort tc 1.00 feet ond
the tids range w5 1.7 Teet to £.8 fect indie~ting - $id:) efficiency of
1 t2 10 ond ) to B, respectively., The t14-1 flustu-tions in the »ell ~re
gn ln-ga th-t they ne rly ol the purping effects ¢oused bty wells
o/7-1k71 rnd 2L12,

A recorder g oper-ted from Fuy 10 4o June 16, 1952, in sh-lliev
well 9/7-1471L, whieh is only ©5 feot édeen =nd is -bout 0.6 nile frox
the oze-n, rad the gravh shoes thait there was po effest from £idd
londing or pressure effects: there w5 r gtexdy declins mounting €0

cidy C.3% feot for the poriod.
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Fluctusticns in Paired £hallew and Dezp Wells

Enaller vell 9/7-1412 wag ougered to a depth of 17 Peet end 1ieinch
rire ingtallel by the Geclogical Survey. This well is 55 feet northwest
of frrigaticn well 9/7-18L1, vhich is 80.6 feet deep, The kydrographs
fer the tvo velle (pl, 34) shor that the water level in each reszponds
sbout equally €0 seasonsd recharge snd pueping. The water level in the
gh:1low well usually Yags behind that in the deep well. The recharpe
in 1952 eaused the ehallow level to rise chout 2 feet nhove the deep
leveld,

Qaly = sxall drovdsm was chserved in the ghallow well when the deecp
well wves parping vhich dndicates that the instuntanecus effects of puwmping
or change in houd of the deep water level does not nffect the shallow
level fmmedintely, at least on the east pide of the wlley. Hovever, Pe0ause
the season:l chiunges due to puEping and recharge affect both shullow
end deep levels sbout equnlly, verticnl intercommection does exist.
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Cround-Water Ptorape Capicity

Etoruge Units and Depth Zonmes

The Bax Muteo Creek basin wes divided into four mijor storuge units,
shown on plate 25, ne follows: (1) Upper Sun Fateo sborage unit, whieh
extends fraom the Junction of Cristiwnites Cresk upstreanm nearly to the
Carp boundary wnd vhich has o surfuce are: of about 1,100 acres. The
terrace deposits along the north Bids sre bolieved t6 be thin and have
been omitted froo the urit; (2) Cristianiteos storage unit, which extends
from near the Junction with S5wn Kiteo Creek upstrean to the Jurcetion with
Taleg: Croek azd vhich has o surface ares of sbast 250 acres; (3) lover
San Msteo storage unit, which is delinited Ly the alluviun and extends
from the Pacific Ocexn upsiream to the Cristisnitos Creck unit end vhich
has & surfsce ere: of sbaut 1,100 neres; spd (L) Sin Kateo Istersl storage
unit, which extends along beth sides of the alluvius in ihe dower Bxxn
Hatet Creek walley ant which has o purface srez ef sbout 500 aweres. The
tongues of alluviun extending wp minor ¢ributaries bhave been excluded,

The pclection of thz latersd livits for wunit (§) sbove huwve slresdy been
discuesed,

Tha d2pth zome used fn the commut ticns o the volumss: of depansits in
storage unlts (1) end (2) sbove ir from 5 fert below lsnd murfece to the
botton of ¢he alluviuws; for storage unit (3) i2 from 5 feect below land
smrfuce down o soa lewel; wnd for storape unit (4) it betwesn the plemne
forpel Ty the top ¢f storspge unit (3) projected laterdly dnto the San
Moteo Pormaticn ond mex level. Storngs unite (3) snd (B) ore wedse
shoped and hive zero thickness nt the ecact and otizin rmxirmm thicimosses

sd thelr uppsr ends,



Because fnmufficient datu were evalloble $o consirust an accurate
Lacpach myp, the volumes of deposits in each storagé unit were determined
by pezguring the average lengihs, widths, and thicknesses. The average
erosse-gectionel nrews of storage units (1) snd (2) above were sasumed
to be triangulsr in shupe, which 45 probadly a comservative reasure of
the erosc-section:d areas. The averags crogs-pectional arez of starage
unit (3) ebove was @xternined by sssuning a triangulsr cross-gsectionsl
aeres 8t the yrper end to shout mide-wsy dom the etoaruge unit and o
reclonglar crosgesectionsl ares from there to the ocesn. The CIross-
sectional sres of stovsge units (4) won cscumed to be roctangular.

Epacific.Yield Values

The epreific yicld of the Qeposits in the upper and lover San Mateo
stornge units znd 4r the Cristisuitos storspge unit, whickh are composed of
rlluvium, wae determined for ench unit by use of the same methods spplied
in the lowver Sardz Margarits River busin, end the pure gpecificeyield
values were nesigned to the five gereral types of mterisl (teble 37).

Por the &eposite of the Sin Meteo formstion, which eceprise the
Ean Mateo leteril etorups unit, s sepsrste oot of specific-yicld wolues
were assigned €0 the different types of rotorizl penctroted by the wells,
Gn the bacis of the logs obtained by the Cetlogiesl furwey during the
érilling of the teat wells, the torme sppiied 4o the rumerous different
types of miterinl pencirsted hove beon grouped into five generil clapses
of materinisn vhlel have cimllor hydrclopie proderties. The sopecifice
yield values wosiged €0 the five cliwzes of materis) cro choun in
table LS,
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Teble 8. Specific-yield values assismed to the matericle
corpricing the oan MAaLeo Formation

Asplgred
Material specific yie
(pereent )
Crevel, including gravel and sond, '
usually poorly sarted escecrccrcnresccnncnavs 20
Band, including send and some gravel,
usually silty and poorly sorted N T L.
gand end eilt, including fine pilty '
sand end tight sand vmmvaeresosunconens 10
m an,d clw A G - A G . Qe A W . IR S G e - YA wtn R e Sk S A G T b W I GYAP vo 2t GAW 7
Cley, including cley and some silt, :
&nd silty clsy == 1

In generzl the types of materisl shown in tudle 48 resevdle those
for the alluvium (tzble 37). Hovever, the metericls are considersbly
tighter than those dn the alluvium and usuelly contain sflt., The sand
and the gravel types ere alrost mlvoys poorly sorted snd frejuently the
feldepar mirerad grains have decryed someshist, The ¢loy ie frequently
elooct & shele and 1s very vell coreacted. Twis, the values essigned
are pomeshat less than those given by Eekic (1934, pp. 99-50), eepecielly

those for sand,
Estimate of Storaze Cenacity

The estimmies of gromdwweter storree copecity o the four storars
units wvere derived by the samc methol euilined for the lower foxde
- Margarite River besin, Toble 42 ghows the estimated storane capacity in
uppasr end lover Ban Kobeo, Cristienitos, ond Som Moteo lstercd storans

wnits.
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The teble chows thab the estincied storage cepacity for the four
gtorege units totals ebeut 14,500 mcre-fect, of which &4 percent 4s
containel in the alluviwm of Ssu Mateo Creel. Because the storege
copaclity estimmted for upper Son Matso and Cristisnitos storag: units
freludss 811 the storsze pace nvallehle, the excunts shown are the
eoxicnn storagy capasity. However, for lower Sau Mzieo end the San
tateo lsteral storege units, more storage expacity is evaileble below
gon levzl, tut its use weuld bring ebout & reversed fnland kydraulie
grofient end consequent intrusicn of sce water into the basin, Bloregs
below seo level cculd be utilived for short pericds of time &t the end
of preiongzd dry pericds without endsngering the surply.

In Cotcbcr 1551 the storage depleticn venched the muximm of record,
I the upper San Hateo storag: wxit there rmins& shout 1,200 nere-feet
in shoregs, or sbout 21 percent of the total espacity; in the Cristianitos
piosgge unit there remined ebout 150 ecre-fect, or sbhout 12 percent of
thr tobel empasity; dr the lover San Mateo storsge unit there resained
about 1,400 scre-fect, or ebout 22 percent of the totsl ezpacity; and
ir the fan Exdeo lotersl storoge unit there remzined sbout 350 sere-feet,
or sbout 35 pereest ¢f the tobzl, Thus, in October 1951 there remained
& totol of ebout 3,100 pere-feet in storape vithin the limite of the
goflnel Qooth zonen: or the total depletion emcunted o sdbout 11,400 arre-
fect.

In Junz 1952 the storegs in Cristioniics end uppor San Mateo storage
wunits woo espenbindly ot rmrirae caphoity; wherees the storage in the
rower Pen Yubeo &ni Cop Mates latercl shormase units were, regpectively,
et 1,400 end 000 noreefest below meximus espacity.  In ofher vords,
ey Cor Pnben Crech bosin wos cbosh G0 poreent £l oo a remdt of the

vechare: aynlied in the eirier ef 1952,



In Coptanher 1952, vhich is the end of the water yesr and the end
of the peried usad in the dovelopment of the hydrdlogle equation, the
starage was somovhat less than in Juna, Tn £he upper flon Mabao s*.m'ese
unit the depletion belov meximum storage copseity was sbout 800 acre-feet;
in Cristisnitos, shout 300 mzre-fect; in lover San Mateo, sbout 1,900
acre~feet; and in San Mebeo loteral, sbout 300 nsre-foet: or & total
depletion of 3,300 scre-fect.

Becouse of the relatively rapid depletico of storapge in the upper
Ben Moteo and Crlsticnitos storoge units by the process of natural downe
stresn drafnogs of grod veter, it dses not sppear fescitle to cansider
the eonctructicn of mpply wells in these units., The sugply vells drilled
in X952 in the loser Den M-beo storapge unit are in the proper position to
revelve the notured ground-vater @rainsge from the $vo wpstrean storage
usite.

£53



nirclegic Emustlon for the Pericd 1047.52

The hpdrogrephs for wolls in the San inteo Creak bosin indicste that
starege was eosenticlly 8% maxizun capooity in ISG7, in the fcdliowing
yeers throush 1951 deslined $0 the historic low, and follosring the recharge
in 1952, the stevege was replenished to nearly the saue level as in 1947,
In Eeptorber 1952 the storage had declined pomevhat. Thus, the pericd
1547-52 of relatively exsll met change in storepe provides o means of
deriving & rouph entimate of ground-mter cutilow and overflow end of
chizeking the vericus clerents eoxpricing recharge, discharge, and steroge
changs.

Iuring the Seyear periol 1647-51 of graundevater depletion, the totel
recharge wos ectisnted to be sbout 11,900 sere-fect (table 45), and the
total dischorpe, excluling ground.woter cutflow end overflow, was estl-
roted to bo abart 135,200 acre-feet (texile 47). The difference belweon
ths two i 3,300 ecre-foct. Thr estimuted dermletion in stornge for the
yeriod éetormined by vatorelevel change and gpecific yield of the deposite
wvas ebout 11,000 core-fect. Than, 1 the soversl esticates cre reasompble,
the gtorege Genlebion o 11,L00 mere-fect less the difference botvesn
recharps Bl dischnrge of 3,300 ecre-feok, which is £,100 sere-fect, vas
Sischarge by orommbevcior outTlor snd overTlow. This supsmets that the
cutflor o evesfios £for the Seveor peried eversped abost 1,600 aomre-fect
& yenr.

Sirtlorly, for the O-yosr porind 1047-50 ¢f ralotivdy swell nel change
iy wvetes levcls ond bense gherorn, the ectimated totnl recharpe was sbout
25,000 eare-fect (todn LU), enl ¢he dischorgs, excluliing ground-wmbcr
outTlor end {rz*c.f'i‘lcr;:, voo showth 17,700 marcefoct {wolle §7). The rechorpm

in excens of Qischorsc voo ©,300 eero-ferlt.  The estimated net depletion
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in etorage by use of weter levels and epccific yleld was 3,300 mcre-fect.
Tmg, the estimated discharge by grounde-water cutflov and overflow was
the storege depiction of sbout 3,300 scre-feet plus the recharge in
excess of dischargs of 2,300 scre-feet, or mbout 5,600 ecre<feet. Thie
suggests that the cutflow snd overflow for the G.yenr pericd averaged
pearly 1,000 scre-feet & year, vhich i considercbly less than the
1,600 acre-feet & year estimzted for the S-year period 1547-51. The
relatively large discrepancy betveen the two results is d&ue to errors
iv estimating the recharpe, discherge, and storsge change. Accordingly,
the cutflow and overflow is sssumed to be the average of the two estie
zat;:s, or avereged sbout 1,300 acre-feet & year for the €-yeer period.
These date e used to form the hydrologic ejustion for the period

15%7-52 and are ghovn in teble SO,



Tble 5C.« Compuricen of recharpe and Gischerge with storepe
chenros, In Acre-feet, 1D Gab Meteo Creex vasin
1u the woter yoars 104 =5e

} Period (yesr enfing Sept. 30)

] Ig,-ﬁ $ mﬁ 1 I&;-%

Rechorror

Eecepage 1083 from gireans sesececowe-s 11,600 7,200 18,800
Roinfell infiltration on basin wre-w 0 800 800

Retwrned sewsfe effluent eecccevcecas 300 100 k0O
(1) Totol weweveceas 11,900 8,100 20,000

Dlgcharges
HCPRER = - mmm e mmme e w e e 8,200 1,500 9,700
Evapotranspiration eee-reecmacccovess 7,000 1,000 8,000
Cround-vater outflow end overflos - 6,5C0 1,300 7,800

(2) Total e-eeeeeceae 21,700 3,80 25,500

(3) pirrerence: (1) = (2) mewwromconccans 5,800 +,300 =5,50

Ground-uater storaps change
[oet increese (+) or éecremse (-)7:

Upper Ban Moteo unit - -k, 500 43,700 ~800
Cristicnitos unit eemeccmean. —ocmmes  wl,150 +350 «300
Lower Son Moteo unit e-eveewececemes 5,100 +3,200 -1, 900
fan 1ateo leterel unit eccececcvceras «£50 - +350 =300

(L) Total eveem-e-ee 11,400 +8,100 -3,300

{5) Differcnce betueen rethoda: (3) - (&) 41,600 -3, 820 -2,200




Tor the Guycmr perfod 1547-52 ths tadle shows e discrepancy betveen
wethads of 2,200 @:m-re&t. This dlesreponcy sugesis that either the
estirete of recharge 1c 1) percent too sxsll or the estirmte of discharge
is 9 percent too lmrge. Becmupe the sagzected percent of error in the
es“himt&a is reascnsbly szcll, no revisions in them have been mada, The
most probable scurces of error in the elewents cxr recharge and diachu'sa
cho-r in table 50 would be in the estimetes of large megnitude, such &8
seepage loss, evapotranspiratiocn, and pround-water cutflov snd overflow.
fAthough the puspage for the poriod was in part wetered, there mey be
errors in the yart cztiéabe&, in the asswption that thore vas essentinlly
no return to ground veter by 8cep penctration of frrigstion water, and
in the sssumption thot ome-holf the supply for the ety of San Clemente
¥as supplied from Ean Mates Creck basin,
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Peremminl Yield of San Mateo Creck Banin

The perennisl yield of San Mateo Creck basin is the amaurd of .
grousd water that can be pumped yeur sfter yesr vithout fepleting
eroundevater storage to the point where & damaging emount of ses.vater
intrusion into the basin occurs. Except for & posaible Jocel eondition
of overdroft created by irrigation vells 9/7-1471 end 1K1 meor the
coast, the basin has not been overdrawm.

Bocause of the relntively muall groundevster storage espacity,
estizated £0 be psarly 15,000 sore-feet, the yleld of tue basin is
1irited to the rechargs during relstively short dry pericds, such &s
1928.31 end 154%6-51. It has been ghom thet during & wet yeer such as
1952, the basin 4z quickly replemished., Thus, the infrequent vet years
cecurrirg in & ke or 15.year dry pericd such as 1523-36, canld seTrly
sufficient rechorpe to £I11 the bosin,

The cammrted susfocs-water inflov to the San ¥teo Creck valley in
the years 1627, 1932, 1937, 1938, 1541, 1943, end 1952 suggests that
there wus sofficient rumclf t0 esecntially recharge ths basin i levels
were g8 1ov oo thoese in 1951 {tadle 34). For the intervening 4ry periods,
the post eriticnl 4t the G-year period 19h6.51 vhen the runelf totaled
wily 12,300 sereefect und averaged wly 3,200 axre-fect & yoar. with
repeed to seopags loss during & &ry perlol sush as that of 194651,
table b3 chous thet, except for the year 1946, ezaentlally edl yunclf
vould be rechorps by seepage loss to ground weter. The rumefl in 19k5
was ccmputed to be 7,700 scre-feet., Wator-level records shov fhnt the
rechorps during $he preceding web yesrs hef fully replenished the basln,
Eeres, the seepoce ioos dn 1940 might e less than 50 poresat of the

runes?, or rowdhly enly 3,500 ecre-foct. Thus, the recharpe by eCpags

"84
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lo8s from streans for o sinilar O-year dry period might be o the order

P 15,000 ecre-feoet, or en averaze of only 2,500 scre-foet = yezr. The
recharze by reinfall infiltration would be negligibie durdng the dry
period, ‘

With regard to the estimmted pround.vater discharpe during the dry
period 1946.51, the groundwvater xutflor aod overflov sreroged roughly
1,300 acre-fect & yonr, snd evapobranspiretisn loss aversged eberit 1,500
scre-feet & year. For & similsr Geyear dry period, the totsl matural
¢izscharge might mvercge ebout 2,700 acre-feet &8 year, which iz essentielly
exual to the mversge rechargs.

Timz, tecmuse total rechorge and nsturel &lccharge ere ehout egusl,
the short-ternm perezminl yleld dwring an ecute G-yenr dry period, such
a3 that in 1946-51, would b2 the ground-vater ctorsge copasity divided by
the murber of yearz of drougitt; ot

Pereoniel yleld = 3.,‘3‘:.&;..'90 = 2,500 scre-fest

This estimntz would be the amount of ground water availsble for anpmucl
Purpege during eculce Ary pericds. Eowever, it vas estimabed that sbout
cne<halt the gupply to the cily of Sun Clemente wolls 45 chteined from

San Mateo Creek bazin., Accordirgly, 4F cope-half of the 1952 rete of pumpage
of T50 mcre-fest in dedustel fram the estimited yleld, there weuld be

ehout 2,100 esre<fect ovallskle for Carp and frrigoticon pupose cach yeoy
of the €ry pericd,



Green (1945, typewritten report) ertimated the mexirun yield to be
2,837 ecre-fect end canservatively to be only 1,000 ecre«fect, based on
conditions during the 10-year period 1895-1905. Creen estimated the
surfece-vater inflor and asaumed there was no cutflow. However, he ’
8lloved for & maximm storage depletion of orly 5,438 asre-feet or an
everage lovering of water level of only 27.19 fect. Premowsbly, his
yield figure would have besn considershly larper had sllosance been
zede for  greater etorage depletion.

If puspege for irrigstion is ecotimmed during a future dry period et
the aversge ratz of ebout 1,200 screefect estatliched during the adry
pericd 164651, there will repein only ekout 1,000 acre-feet & year for
Carp supply plus, of course, the smount cf sevage efflvent returned to
ground voter, mmsmmwmmmmwuwcr
fan Clerente wells, vhich eince YOG4T hns been increasing &t themte of
50 eere-fect por year, and/or froz irrigation vells would refuce directly
the exount svaileble for Camp muply.

_ Cn the cther hand, & reduction in evepotranspiraticn loze would
incresse the yisld of the bosin end ecald be eecorplished by periodic
¢learing of phrextonhytes fron the streas channcls and froo the mres
constverd fram U, £, Highuoy 101, If the loss vere refused by onc-
bholf, the yloid &ring & dry pericd could be ircrens:d o ebout 3,000

grre-fect & yeor.



Yith rezard to increcsins the water mupply Guring periods of drcught,
conslderntion right be given to the fonsibility of cemstrusting & dam for
boldover mufocewvuter storegs to supply installations in San Mateo Creck
velley end poseibly in Ban Onofre Creek valley. Tt has besn shows that
for the tvo base periods 1923-hk mnd 1935-51, the computed sversge anmnl
inflov wos 16,000 sere-fect., This emunt is spproxinately the lopg.tern
aversge surfece-waler supply to San Matec Creok valley. Hosever, 2t is
goubtful whethzr there exists a feasible den site below the junction of
Cristiouitos ard Bea Muteo Crecks. Therefore, because the computed anmusl
inllow of San Meteo Creek i sbout five times that of Cristianitos Creel,
waba:tla,mmtm, !.tvmldaypearmmtoemi&r
¢ dem plte on Ssn Mateo Creek.



Chenicn) (uality of Vnter
Genarul Character

For Gan Mateo Creek basin chemical anmlyges of weter paie by the
Sanitory Divicion Leboratory, Dleventh ¥oval District, Ban Diego, are
shoem $n tedles G, D, and kE; and those eade by the Geologicsl Survey
are shom in teble 42 (in eppendixes). The muslyses are for waters
from wells Sspping the alluviun and the San Mateo foremiion,

The qusdity of the ground woters in the alluvium is best shown by
the enalyses for wells 9/6-512 in the upper part of San Mateo Creek
bosir, esd vells §/7-1F1 and 9/7-1kM1 4r the lover port of the baain
(tables LT and 4T). The lstter two wells also tap the wnderlyirg
Son Mabeo formstion 80 the results asre not indicative of the weters
in the clluviun clone; rather they represert & blend, The ancolysis
gor well §/6.511, in wpper San Moteo Creek, shows that the water is a
godium bicarbvonnte type. Concertrotions of the principal constituents
in prm ere: Soliwn 81 (comruted), ccleium 56 (computed), megresium 18
{congnmel), blenrbonste 175 (carputed), chloride 80, mnd mlfate 130.

T tohol @issddved golids ore shown es 340 ppe (estimeted from gpecific
conductanse by the Iovy fanitation Loberatory), but hove been eomputed

to be choud USC prm.  Fevertheless, the quality de good and is econsidered!
to be ectislestory for dameriie use,

tor wells /7.1 mrd 9/7-1h172, whick top both the slluvium mnd
Con Foten fomuotion , the woters sre the sediux bicarbonzte type.
Cozcentrations ¢f the pripeipsl ecn»tiﬂ;em:& iz prrm mverage: Sodiun
ghoot £ {emmutel), exdelun whous 65 (earmuted), mazvesivn 10 (ecrputed),
bienrbenste poariy 200 {computcl), sulfete eboxt 10U, rl ciioride 90 pre.

The totsl  dissclved Bolids everage sboat 70 prm, which is considersbly
lens thnrn thot 1o the lower Sants Margarite River basin.
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Vells 9/7-1111 and 9/7-11P4 top water in the San Mateo formatiom.
Thz analysas ehov that the waters ore 2 sodfur bicarhonnte type, end
the contentrations of the principal constituents in ppu average:

Sodium shout 65 (computed), caletum sbout 50 (ecmputed), mognestun 19
(corputed), bicarbonate aheut 185 (corguted), midfete resyly 90, mnd
¢hlaride 70. The tobad dissclved solids shom in table %C oppesr to
be scmelral lov for both snalyses; when corputed thoy are sbout k30 ppo
for well 9/7-1171 and sbout 340 pre for well 9/7-11Fh,

Thus, in contrast to the highly saline wvater fn the &1 Muteo
Tormation in the legoon area of the lover Sente Margarita River bacin,
the waters in the Bon Mateo farmoticn Inm Saxn Mateo Creek basin sre of
eccd quality. The difference in quality 45 due to flushicg of eslins
watere from the formaticn in San Mateo Creek basin, aed 1ts replscenent
by waters of good quality. The formation bas been subjected to consider
eble elevniicn mesr the morth end of the Carp so that flushing could
octur; wheress near the eauth end of the Caxp, 1ittle elevetion hes
ocowrred with the result that the formation contains commate ssline
waters,
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Sea~water Intrusion

Pericdic swmles have bﬂarx taken from irrigation well §/7-1k11,
vhich 15 the clozest pumped well to the ocean in Sen Mateo Creck bazin,
and neeryy irrigation wvell 9/7-1471 (tsble 4B). In Octaber 1950 the chloride -
eomtent of vall 1411 was 163 prm, the hardness 340 ppm, and the specific
conductence 901; and in Cctobor 1951, they vere 203 e, S0 ppm, and
1,320, reepectively. In Ochober 1950 the chleride content of water from
nearty vell 9/7-1471 was only 79 ppm, which i sbout the same &3 the netive
waters in the basin, The ircrease in chlorids content snd its magnituls
in relation tc the native waters sugeestc that ses water ey be encroaching
toward well $/7-1411. If so, the encroachment hes not affected as yet
the chloride content of waters pusped from test well §/7-1hM1, vhich in
fugest 1851 wus T2 pra.

The "etatic® levels in frrigstion vells §/7-14r1 and 1411 have bean
above sea level throughout the period of record, but the purping lewvels
have ranged between § end 27 feet below sen level (table 3A). Thus,
Pralonzed ypurping from these wellc pey have esused sen weter t0 rove
ixlanl along the east side of the velley. Coxtinued periodic sampling
for chemiezl annlysis should be mede to determing the status of the

Intruslon imio the basin,
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SAT CHOFRD CRETK BASIR

fresl Extent

Sen Omofre Creek basin is 1inited prineipally by the arezl extent
of the slluvius, the NO-foot terrace depoeit, snd o part of the bordering
gan Nateo formation (pl. 1). Fiete 58 ghoss that the upstreem end of the
basin has been srbitrarily et at the confluence of the noarth snd seuth
forke of San Onofre Creek pesr Tent Caxp 2. From the eonfluence the
pasin extends downstresn to the const-- Aistance of shout .2 gpiles of
which the lorer 1.5 miles crossce the principsl arven of puxped wells. In
width the bacin renges from 500Mmtba\mstrmmw 5,000 fext
near the coast, mmmmummmmx,owrmxmm
formeticn on elther sife,

g gurface erez of the besin {6 nesrly 1,200 seres of vhich sdboul
75¢ scres ic upderlsio by elluvium, terrace deposits, and chenpel deposits,
and h0O merer is underisin by the San Meteo formstion, The slluvium,
gerraco dopocitn, and chaonel deposits cover sbout 450 scres downstreen
froc the trase of the Cristienitos feult mnd sbout 300 eeres wpstress.
Letuolly, the slluvius extends upstreax & considershle distance above the
end of the basin as defined, tut 4ts thickness decrssses repidly end ths
comteined ground water ic of reletively somll volur2. Pecouse the terrole
dopooits oo the north gide of the slluvium betveen Tend Cazp 2 Bnd Ben
Mateo Roed ore believed to be relstively thin and contain & minor exmcunt
of ground weter, they Leve been omitted from the basin area and the

—eekment of ground-veter storags cepecity (5. 28). Eixilarly, the terrace

44

dzpocits on the porih £ids of the lover basin are in part enitted from

the basin &X¢t.



Cocurrence of Groungd ¥Water

In Exn Onofre Creck basin, pround water is obtained most readily

LA“ -

Jr. W W ey . BN S PRI I W T Wapuy N, WY W e Prow VI Y.
enetih thi «0=To0t Lerrase &b tTus

from the alluviun, terrace deposits be
coast, rnd locally from the San Moteo formstion. Most wells are 4in the
lover part of the bapin and derive water both from the elluvium end the
San Mateo forraticn. Upstreom from the Cristianitos fault trace vhare
the San Mateo formsticn o sbsent, the fov wells obtain their supply
1sngely fron the slluvium Wt in medl pert by drainzge fram the terrace
depozites edjacent to the rorth eide of the elluviwn pesr well 9/6-17H1.
Carp-supply woll §/7-0LAL cbtains 1% eupply wholly from the San Mateo
formation. Test well §/7-24H1 teps water ordy 4n the San M teo formation.
Test vell 9/7-24IL end well §/7-2371 tap water in the terrace deposits
snd ir the San Matoo formabion.

The wells top & comn ground-water body which extende froo the
upper enﬁ of the basin to the Pasific Ocean. Upstrems frop Uristisnitos
feult tracs the sides and botten of the basin are formed by the essertinlly
nonewzberebooring reckes of VMiocens to Eocsne gge; downgtresn ths wvater-
bearing Ban Moleo foxmation extends to comsidersble dopih g the poslition
of the bottoo i not knowmn, Possibly wster of poor quolity st depth
world Yimtt thz wsehle dopth of the basin, Accordingly, becouse of the
possinility of poor quslity st depth end beecsuse ¢f the potentis] threst
of pao-vater imtrusics, the boticn hes been sot arbitrarily st sea-level
éetvn, Loterally the Ban Moleo formmticn extende north znd south ey
fren the poped eres for distomecs vy to & nmile onl wore, Howvever, fron
the rstandpsint of effestive uge, the lmterel 1ixit hes boun sct et 1,000

feot bovend tho sides of $ho olluvin and ecestal torrase deposits except
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that near mupply well 9/7-24A1 the edge has boen moved 1,000 feet pouth
of the well, The effects of storege change have been noted dn this weoll
&nd in test woll §/7-241 mbout 2,000 fest to the south. Thus, the
lsteral limit of 1,000 feet for the sides of the basin is believed to be
conservative, |
There sppesrs to be no evidence for & shallos water body in the
ccastal port of the Sen Onofre Creek basin. However, the eharacter of
the wveter-level fluctuations induceld by t1421 loeding in test well
9/1-24I% acl by puping effects in test well 9/7-1301 suggest thet
micmﬁmﬁ conditions exist. However, strean loeses have been clizerved
82 for domstresn a5 test vell 9/7-13P1, indiesting that the semiconfining
to confining clays o not form an effective barrier to grami-vnter recharga
byw&pagelmsfmt&mcmkurhy!nfﬂtr&timdmumasm
dxmeotrean 85 the test well, Nesrer the ccast the clays mey de tight
and extensive entugh to 1irit recherse frox these sources.
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Scuree snd Mevement of Croamf? Wnher

The Airertlon of ground-wmbor ooverant in Son Onofre Crosk besin
is shom Wy waler-level contours drmm on the mirface of the watar Lady.
Tha cortoars an pletes 21 end 22 ehor respectively the movement of water
in Cotcber 1051, efter & considerahle depletion of grouni weter to the
mmmlwmummmzsm,mmwzﬁamrmwm
recharge ard rise of water levels to pointz that msy be reasonshly close
to the historic high levels in the lover pert of the basin and that
cospletely replentehed the bosin upstresn frexs irrigation well 5/5-183.
Both sets of water-lewel conbtours shov that gromd woter wos moving ‘
sezvard throughont the length of the basin, Pecause ths Afrection o \

rovement indicates mot ouly the sowrce of ground water but sleo the areas \ '
or poirts of &ischergs, the contours ghov thud San Onofre Crsck in the N\

rrincipal scurce ¢ recharge sions the chapmel resck mnd thot greund
veter is diseharging by metaral sesuard movement st the coest or offshare
vwhere the wvaler-bearing deposits zre in camtact with ths ocenn.

In Octobor 1991 the hydremlic grofient in the porrov eagyon reash
sbcve the Cristianitor £mult trace was 130 feet i 2.6 mlles, or sbout
S5C feect por mile; doumptrenn thes gradient ﬂm«i sbrupily g0 thel
vetveen the Se and 15-Tool contours tho pradient was only ssoul 12 fest
Per pile.  In Hoy 1952, folloving the winter of considersbhle rechoree,
these gradients were 50 end, betuezen the 10- &nd SH-foob contours, ebout
30 feet per wlle, respoctively. Too waler-level profiles en plete 7 show
- thut in the uprer part ¢F the basin in Godober the clluviun wae pecrl
&rvntered, wherens in Moy 1952 the elluvium wan ugarly fully rechoargel,
Darnctrens the levals 4n Gobober 1951 werc close £0 oo Yevel bud hed

recovercd mistartielly in Mz 1952,



™ eontours as dravn for October 1951 sugzeet that sam recharge
10 poving lztzrally into the bazin elong the north side from the San
Mateo fermation. Along the south side, hovever, the contours suggest
movenent tounrd the ocenn. ‘

The contours s dravn for Mey 1552 ruggest that weter is moving
laterzlly froc the alluviur into the Ban Mateo formsticn. Tims, the
steonge that hat boen deplsted during the Qry pericd 1545-51 wes in
part replenishel &pring the wel vintar of 1952,



Rechsrpe to Cround Water

Recharg: to Ban (uclre Creek busin is principally by seepage loas
froe the creck with lesser amounts supplied by infltration &f roin snd
rotrnot covene efflvent. Recharge by grourdeveier underflov at the
uwostrenz end of the basin fe emall pol only because the depcsits exre
relatively thin but elso bocause they sre pot fully ssturated during
wost of the time, Accordingly, the underflev iz includef in the eztimatec
of recharge by szepage lozs frow siresus.

Ssepage Loss from San Onofre Cresk

The surface-weter infloe to the basin less the murface-vater outflod
et the coast it the mpeamire of the recharge by ezepage loss frow Ean
Onofre Creek. As was inficated in the sectlan on purfece~ynter resources,
& siresx gege installed in 1950 et the wpper end of the bacin near Tent
Camp £ moasures most of the inflow and & gupe installed in 2545 mear
U. S. Eighvay 101 measures the outflov (p2. 28). In &zn Onofre Creek
seepase loss oo tuke pless i the extire chmemel rexch between the
tvo gages--o distance ¢f over & miles,

The megnitude of the secpage loss i limited by the €imo dlstributic
and emount of rmoll, by the 6bility of the &eposits to trunsuil weter
awsy frow the creck beld, and by the storage spuce avallodle in the witere
bveurdny depoalitc &b tives when thers {5 runaff in the eresk. OF these

siting foctors, the amount of wanel! srpears to to tho oot critic@i‘
The records ©f water-level flustuntions shoe thal the winteor rechorgs
is sbsorbed renidly indo the proundevotor body end drains pulte resdily
£0 the lower pord of the booin where the pursiog wolls arc losated,  Thas,
with o lerge purping drafi and conseguent sioregs depleticn, o relmtively

isrpz eecpsge losc con L erpacted Gwing yoors of mlenbont ol runclf.

A%
3
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e corputed ammal nflov to the basin in the vater years 1923-52
is shovr in table 22, and the cutflow in the water yosrs 1S47-52 &5 shom
in teble 2k, The loos) residents report that there vas po cutflow in
1g46. The inflow, ocutflow, end seepage loos indicoied by these dats
for the periol 1946-52 are shovn in tahle 51. |



™oWle 5l.. Estizsted sotzare loga, in acre-feet, from

Tan (noire Credst a0 Lhe WOLEr Years

RS L CEmRy L eener 1 R
19%5 1,80 (a) 1,80
1947 0 0 0
1948 420 0 k2o
1549 €50 ) 680
1950 380 o 380
1951 250 o 250
1g52 7,600 5,039 2,600

3. Froo sale 242.
2., From tekle &4,
&. Loval residests report mo outllow,



For the water yoars 10%6-51 the teble shovs thal «dl the {nflow
was rechorse by sespape loos &long the creek chamnel. Ik 1952, sboxt
3% percent of the inflor was seepage loss. The reletively lerge soepoge
loze in 1550 of ebaut 2,600 nere<feet was pocsible We of the large
$nflow ant becmuse of the large storage mpsse mode avalleble by grownde
water depletion in the preceding dry yerrs 1G7-51.

Deop Fenetrotion of Rain

The same rathods veed for dctermining the decp penetratiocu of yeln
em the loesr Bonte Harpnrite River bosin vere epplied to the Ssn Onofre
Creek bosin, Therc 45 roxpidy 200 ssres of phreatephytes vhich thrive
cn an? largely comsuse the relstively smnll yesxly rainfell. This
lexves sbovt 950 mores vheare the decp penetration of rein takes place
cf which ahout 300 mavec 1o irripsted, sbowt SO0 merees is covered by
grazs, End sbwt 150 &eres is eovared by brush. The brushlsnds are
largely slong the north side of the dasin ond are unferisin chiefly
by the Ban Maxteos formalion. |

Tae rainfoldl records used ore the same 85 those for the lower Santa
Yarperita River beoin (teble 31). The rainfell wvas prebably sbout the
groe and therefeore 1t s uvzad without adjustment, Table 52 shows the
estinoted dsep pemotretion of ruin in the water years 1931-52.



Tedble 52.« Estimoted yesarly rechargs, in sore-fect, Yy doep
IrZTitration of rain in bon Onolre Grees basin
in the vater yeors 191523/

., 3 : s
W;g“ H Reehsrge : YW 3t  Beeharpe
1
e 10 H gk ¢
32 160 1 k3 270
33 0 t Lk 20
34 o] : k5 ¢
35 270 t &¢ 0
1936 (s} H ok &
37 250 H 48 0
3 1 : hy o
E‘? 50 H 50 <]
0 (o} H 5l 0
k1 G500 : 52 380
$
Totol 2,400
22=your average; 1831-52 pRes
17-yeor base poriod, 1935«51 pies)

1. Rain?231 ghoun in tghle 31,



Taz tedle mugresis that the long-tern anmial deep pemstration of
rain 18 on the order of 109 rere-feel, During dry pericds, such as that
from 1945 turough 1951, there poy be essentinlly nome. On the other hand,
euring vet pericds, such ng 1935-k3, the deta puggest thet the pevetration
Xy aversge 8o mach as 200 mere.fect per yoar,

Boturned Sewage Effiuend

Yo recards have been kept of the raw eevsge discharged from the
septic tomke nesr Tent Cexp 2 in Sai Onofre Creck. It is reported that
e Carp Ban Onofre under convhrection will have & sowago-trestment plent
8 will meter the treated effluent, The Rublic Warks OfTice believes
thst the septic tenk diseharge hos boen in excess of 50 percent of the
Carzy purpoge, Possibly as paeh & 50 percent of the purpege has been
returned to pround vater by septic<tank discherge. Tadle 5k sugpests
that the parpogs for the pericd 194k«52 has ranged from 40 to W70 ecre-
fert g year for Carp use. Thus, forthes&aepurioﬁ&tuesumeﬁ
that the sevegs effluent refurmed to grousd waler has ranged frum 20 to

260 erre~fueot B youxr.
Tzl Recharre

The totol rechavpe to ground vater 4in Ban Gnofre Creek basin e
cotimntef for the wober years 1945.52 for which oll elements of rechorge
gre gvailsihle, The estimsbed total recharge, which is the sum of the
seepese 1oaz, infiltretion of rein, and returned sownge ellluverd, io

chown in tehle 53,



Tebhle 53.~ Estinated totsl e, in
gcre-feet, 0 460
basin in Lhe WALER YEBrs 1oWoe5g

Year ending Sept. 30 H Total recharge

1546 2 2,000
1947 i
1548 AN}
1549 750
1950 k50
1951 k2o
1952 3,200

Totel 8,100

T-yeoxr average 1,150

€., In large port based on reported scepage-loss dats,



Memmmmmgew&rmwa,wammz'
ml%tommwe—fmmwﬂjmlwzitMM'tB,EMW
fect, mmsuiwmmwmmw&swwﬂm
Mmtwmmnmwmmﬁa. A eomparison ef the
mmﬁwmmamwmtm7mpmou%sa
Wawmmmm%mmtefmmrww
pericd. In 1952, 1t was sbowt 80 percent of tho estiszted totel recharge.
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Cround-teter Dischres

Pumpage

In Son Cuofre Cresk besin, gramé veter 15 moped for both Lrrigetion
wnd Caxp surply. Jomwozimntely 3& peres of lend so or heve been iri’imw,
the bulk of vhich 1is on the alluvisl pluin below the Cristimnitos fewlt
trece. Minor sress sre irrigated on the terraces slomg the coast on both
ths east and vest sides of the vallaoy.

Rocords of purpege for Carp supply end irrigation are &va{lsble for
tho Se-year pariod 1648 through 1952 mod were cbtalned from the Fublic Works
Cffice, Carp Penfleton. It 46 reported that the purpege for Cap mRpRly
i matered mt soxs of the wells or storage fecilities znd estimsted where
not metered., Pumpege for irrigaticn is estimated by the leassess on the
basiz of pursing rote of vell and length of time purped.

For water yeers pricr to 1648, the pumpage hae been estimated.
urpege for Carp use during the yesrs 19Lh-LT is estimated as being
groct the sape og in 1951 when Tent Carmp 2 was esssntially filled; and
durinz the woter yeer 1947 ie ectinsted et the aversge rate of the
following three yeors. Purpage in 1952 1e high oving to construction
of the nes Corp fan Caofre. Fumpage for irrigstion in the dry water
carc 1G4 through 1047 is estimated as the mverage ¢f the four dry yeers

€,

1656 throush 1951, The recorded Epd ectimated puspege for Cerp supply
frrigation in the veter yeers 10Wh-52 fe shovn in teble Sk,

0

AL
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Teble Sk, Ground-vater yunpaze, in mere-fest,
fro: tan UnoLire Cresh basin
A0 LR WBLET YEErE LOWiebe

3 t
Year enling @ Puzpage " t ootal
. Caxp supply : Irripstion .

1644 a 300 & 500 e B0
145 & 300 B 500 & 509
ko a 300 & 503 o 800
tg a 108 & 500 B é‘gg

v 3 X

59 k2 o ’
1950 128  T40) 500
Sl 35 220 550
52 72 160 630
Totol 2,160 L,200 €,300
CeYear &Verase 230 k70 T

. Ectimated.



The table ghors that the total pumpage hes ranged from 550 acres -
feot 4n 1951 to 1,000 mcre-feet in 1648 end hoa everaged 700 acre-feet
for ths G-yoor pericd. Purpage for irvigetion has aversged tvice that
for Carp moply. Wells 9/7-19T0 and §/7-24AL served ac lxrigation wells
mutmuaﬁewmmwgmwmwu&wxm
moply. les mupply vells §/7-15C1 and 190k moy replece the old Canmp-surily
wells.

The éppm% duty of waler uppli&&tcdbmt?‘j()m&cfirﬂgmt&i
1mdmg$&fmlesathmlfwbpermm1952tohfwtixz19?48.
mmga&:syml%ﬁpmb@wuimmmmmmw&&w
pove than 250 scres of l=nd drrigsted. Samn of the water purped for
mtimmmmwmmwmimmwtm
root zons. mm,memmdwmumthsmm.

Lzturel Discherge

Evasctranspiration, —Evepotranepiretion froz areis of purestophytes
oeoure mmmtmcmwmmm Tt is estimmied

Free poricd photos that there is obhout 200 acres of phrestophytes. Thass
plarts, which depend on ground water for their principel ®urply, eppetr
4o heve existed lergely oo sogll rumclf and reinfall sicmg the greeter
port of the channel reech during tne dry period 1946-51 whan weter levels
cere 30 £5 50 feet below land surface (pl. 7).

Py usa of the same mythols gxplied to siniler oress arg phm&tcpwtés
in the 1oy Cects Mavgerits River besin, estimeted gvapohranspirotion
Soss voo Gerdved for Son Gnofre Creck basin. The everalo estirsied 1035
for the bese period 1935-51 was roufily LOO ecre-fect per yeor. HOWOWY,

crivs 10 the ecnaidsraile depth o water 4o the upstrenn purt of tho



basin @uring the dry years, the aversge conswptian of grourd water vas
probably less than bCO scre-fect per year. During the dry period 1946-51,
the evepotranspiraticn loss sy have ranged from 500 ecre-fect in 1945
when veter levels were reletively high to 300 ecre~fect in 1951 when
wvater levels vere low,

Grourdemter outflor and overflos,~-The favershle scwrard hydzsulic

gradient thet has existed et the lower end of ibe basin Guring the

period of record in2icates that matursl discharpe Yy grourd-vater cutflcy
to the ocear has taken plece through the elluvium, the so-codled LO-foob
terrace depocit, and the Sen Meteo formation., This cutllow ocours through
& relatively lmrge crossesectional srea of vater-benring Geponits-sthe
width 45 cn the crder of 11 to 2 miles, Wt the depth 45 not knowx.

The marmer and circumsiances in vhich groundewster overflow occurs
wvas exploined in & similor scction fer Ben Miateo Crezk basin, o0 far &5
hns been observed, ne ground-water overflow into the erech bed gt the
lover end of the valley has ocowrreld. It 1s possible that rinor discharge
tool: place ccastesrd from the U, O, Highesy 101 bridge in the gpring o
1952, Agparcntly, vhen the basin is essontiadly Dull the permesbility
pnd erosse-sootionsd ares of the deposits near the ém‘c are large sonough
to pernit the discharge of essenticdly &1l the ground vater reaching the
congts) end of the valley by ground-vater catflovr to the osean. If &3,
ro pooandevater overflo: woldd oeour.

The gnount of dlscharpe by groundeseter outflos con not Lo directly
dotercinel. ssover, 1t com bo cruldsly estineted by pubtracting &1l
other estirates of dipsherss fron the estimstel totel rechmrze In e
prriod for wlhich il othcr clenwnic £r6 evellnile, A i indlested in

e eoobicn oo tho hodvalesic epuation for the peclad 1945-52, YWy the



us2 of rechorge end discharge as ccn-@amd to ground~wnter storage ch&née,
the praundewater oxiflov was deternined by difference and found to
svercge rouptly 400 acre-fect n yoar for the pericd,

The poxcat of eutflov in ary ope yeor would depend dlvectly on
the hydreulic grodient st the comst, The hydraulic gradierdts in 1951
aod 1052 were 12 and 30 feet por ile, respectivedy (pls. £1 end 22),
indicsting that the autfiov in 1952 wus betweor tio and three timesz
that 4n 1952,

Total Discharge

The totsl discharge of ground water from Son mofre Creck basin
iz the sum of the purpegc, the evepotranspiretion, and ground-vater
aztfiovw. For these, ectinstes of purpage for Cmxp \ypply end frrigaiicnm,
and estimtes of evapotrangpiration are shows in table 55. Fe estimates
uf ground-vater auiflovr ore included $n the telle.

NS



Tible 55.- Estimated discharpe by yurpase and
CvRPOLTanEpiration, in acre-fect,
“froo San Onolre Creek basin in

tho water yeara dV44-5<

a

gﬁ
;

Year m:lng’

Sept. 30 | DURORSTES  Vigep 3o | Dischaves
1544 1,200 : 1949 1,000
1945 1,200 : 1950 930
1956 1,300 : 1951 900
1947 1,000 : 1952 oS00
1948 3,k00 E

Total 9,800

Geyear aversge ' 1,100
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The teble shosw theti the discharge by mupage and evepotrunspiration
has raugad from 907 acre-feet in the water years 1950.52 to 1,400 acre-fect
ir 194C and has sveraged sboud 1,100 sere-fect & yesr. In 1952 the sbove-

verage rainfall end eomsesyuent low svepcstranspiration and pumpeze for

4

irrigation pluz @ substantisl inereese in puwpage for Cawp spply,

largzly for construstion work., bao brought the total o the same na

that for the preceding @ry years. In 1948 rerorted pumpage for irrigsticon
wae rearly double thst of arny other year. possidbly oving ¢o & high éduty-
of-wnter type of ¢rop or large frrigated area. mnd conssjuantly the above.
average Qlscharge 15 reflected in the tadle.

The total discharge. vhich includes pumpage. evapotranzpirsticon mrd
crude estimataes of grourd-veter cutflow, hasz been derived in the eection
or the hydrolozic epurtion for the 7-year pericd 1650.52, The total
discherge wugs estinnted €0 be shout 1C.200 acre-foet or mveraged nesrly
1,500 scre-Tect & yeur {(toble 57). Of this averars sbout 003 acre-feet

vas eomputed by differance to he graound.witer cutfliow.
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Water.Level Fluctustions

The water-level fluctustions in vells in Son Onefre Creek basin
ghov & vide range buetwesn the historie lov levels of Oclicber 1951 and
the pesr historic high levels of May 1952 (pls. 7. 21, and 22), Bections
Vo¥! and Yeli' {pl. 7) chos thet as & result of the recharze in the winder
of 1952 upstreanm from well 9/6-1831, the water level rose botwesn 35 snd
L5 feet, mnd downstrean the level rose as ruch &3 35 fect to as little
=5 3 feet in well 9/7-24TA poar the coast., TFor more deotslled records
ef wator-level fluctustions in observation wellzs, refer to toble 2A

{eppendixes).
Lang-Term Fluctustions

Fecords of vater-levwed fluctustionz sre aveilsble for severnl wells
Trom 1545 to date. Eydrograshs for four wells nce ghown oo plete ¥5. In
the lower part cf the basin pear the ecant. the composite record for well
o/7.23A1 end test wcdl §/7-2UM shows that the lovels have chanpged only
flightly &uring the B-year poricd.  Tn 1945, the watar level vos neorly
1k fect shove s2a level--the highest of record. It may have been even
higher in the eoring of 1941 or 1%43.  Ton: 1945 ¢o0 lste in the spring of
1931 the hydrograph shovss & progressive dscline o & 1ittle less than
7 fect ebove sen leveld, followed by a grodusl rise do 6 mnxbmun of &
1ittic pore thar 11 fest sbove sen level in June 1950-.. riss of over
L feet. The pet docline fror the roving pear of 1545 to thst of 1952

wiid 8 little more than 2 fect.



In the central port of the basin end in the raln pmeped ares, tm.
hydropraph for frrigation well 9/G-197¢ shows that n decline vas in
progress nt the bdeglmning of the record in My 19%5. At that time the
vetor level was nearly b5 fect obove sea level. The log for this well
ghovs thet the level in Mugust 1934, which vos neer the end of 8 prevics
dry poriod, was shaut 32 feot ebove ses level. Trom July 1645 the level
declined Btesd.ﬂy o & 1o in Loverber 1051 of sbout 13 fect sbove sea
level--sbout 80 fect lower then the level in Augmist 193h end sbout 32
fert lover than the level in July 19%5. In response to the winter recharze
4n 1952, the lovel rose repidly to U6 fect sbove son level in Aprﬁ 1952,
&tmmﬁmot&mﬁﬁfzﬂwm&hmﬁw&smmm'm
level 8o in the goring of 19%5. In Noverber 1951 sud Aprid 1952, the
weter levels were 53 and £0 feet, reospectively. below land muwrface. .

Toe record on Camp eupply vell §/6.1TQ wvas storted in Ottaber 1950

M= #he Gecloglesl Survey snd shows thnt n decling was in progress.  from
Cctober 1050 to Kovenber 1951 the level declined from sbout 106G to 9% feet
abeve sos level: from Decepber 1951 to Mareh 1952 the level rosc &2 fest
to p hich ©f 141 fect ebove sea level in po rove than 3 months, or at a
rate of et least 1 fect per moemdh or C.5 foot per doy, In Fovesber 1951
grd Yorch 1652 tho potor levels were 51 and © foot, recpoctively. below
lzmd suriacs.

tus, exeept for soasonal changss in vesponse o recharge end
sarming. tho Yydresrephs shov that the bacin ves newly ruil 4n 1045, thet
Lurrenfier & gonersl decline sccurred whilch reached n pazizun in t¢he full
of 1051, ant that the basin was nearly replenished during the vinter ol
1657, In the umper part of the bacin wbove the Cristisnitea fault where
tnere ic enczaticdly no puspisg {Cang euprly vells 0/G-1071 an? 172 are
wsed very infrequently). the depletion is due prineipelly to natural



domstrem: dralnage of ground vater mnd partly to evapotrunmpirstion.
In the lower part of the bacin, probehly most of the Aerletion wae
caused by purping, but sowe was due Lo notural eesvard discharge of
groand valer, Therefore, the upper part of the btasin forse & natursel
rescrvolr thet eupplies by relstively elow drainege the main pumped

aren dovnsiress; thuat part not withdrewn by punping or conmumed by
evapotranapiration escspes to the ecean., Finally, the hydrozxephs

shov that domstresn pearly to the coast, recharge to ground vater ccours
reedily and rEpllly whenever there {s water in the ereek,

Finctuctions Caused by Tides

Atormstic whter-level recorders vere operated on test wells 9/7-1371,
1L73, 251, mnd 243 4n tho spring ad summer of 1952, ALl except well
2413, vhich tops uncanfined water only in the San Moteo forzziiom, showed
the effects of $182) dloading or pressure. Hells 9/7-14R3 end 2511 mhow
Tinctustions infuced by tides: In well 14R3, vhich 1s abeut 1.506 Tect
froo the ofezn, ranging from 0.05 foot to 0.9 foot, &ad in wedl 2LI4,
vhich iz sbout 800 feet from the m, ranging frox 0.0 foot to 1.2
feat. Based on the records for test well §/7-1h12 in Ean Mateo Creck
basin, the $i¢s) efficlency &3 reflectad by the weter levels in the two
wiile iz prohokly less then ) to Q0.

Tect well $/7-13F1, which is sbaut 3,000 foet frow the ocean, shows
& meall fluctuziics cmused by the tidca. The megritude is on the order
of essextially nothing to 85 ruck as 0.2 foob. The water level eles is
acfected by pumping in drrigation well §/7-24C1,



Tha recerd fran well G/T-G5IL ghors the effect of trains and
poscibly hosvy trucks. The well 45 only 75 fect from the center linea
of the rafiroad and the highesy. Heavy trains pasaing cmused the water
level to rise s mich Bs 0,05 foob; efter the train hsd pageed, the
1svel returned lmedistely to its normal trend. These fiuctumtions
emzed by & roving load on the land ourface bave besn chesrved in
other coostal valleys of California (Warts, 1951).



Cround-Woter Starage Capacity

Storsge Units and Depth Zones

The San Onofre Crack Lasin was dividsd inmte three mmjor étsrsg%
units as £ollows: (1) Upper Ssn Onofre storsge unit, which extends
fron the Crictienitos fault upstresm to the hunction of the north end
scucth forks of San Cnofre Creek and which bhae a surface area of about
300 seres; (2) lover Gan Onofre storege unit, vhich extends from the
Cristianitos fault to the oceen and is underlein by the slluviuc and
Lo-foot terrace depasite ond which has an srea of sbout T5C acres; and
{3) the fan Cpofre latersl storage unit, which extends along both sides
of stoarsge unit (2) end vhich has on ores of ebout 400 acres.

Plete 2C shows the extent of the storage units, It aleo shows that
the tommues of alluvium extending up minor tritutaries have been excluded.
The selection of the laterel limits for storege unit (3) ebove have slveady
been diocussed, '

The depth scooe used in the corputation of the valume of deposite in
storape unit (1) shove is from 5 fest bdelow lend gurfece to the bhotiom of
the clluviun; for storage unit (2) 46 from 5 feet bolow land surfasce dowm
to geo level) and for ctorsge unit (3) is betveen the plene formed by
the top of storage unit (2) projected leterslly into the Son Mstso formation
ard cea level, Storege units (2) end (3) sre wedpe sheped end have O
thickness &b the ecast end attain paxizum thicknessss et timir upper endc.

Becouse insulficient dots were avnilcdle to emmeiruct an scoursic
feopach mey, the valuwes of deposite ip each storage unit were deternined
by mecpuring the evereae lengths, widths, enl thickmesses. The everage

eroso-goctican] areo of upper Sen Onalfre gtoresce uznit was pssumed to be



trimneulsr in chane, which yrcbably 4s & comservative measure of the
nres. The crossescctional srea of lover San Onofre storage unit at

1ts upper end io nesrly reotasnguler in shape end tapers gosstward to
gero thicknezs. The same sprlies to the Sen Omofre latersl storsge unit,

Epecific.¥ield Values

The specific yield of the deposiis in the upper and lower Ban Cnofre
storage units vas determined by use of the same methods applied in the
lower Sante Margorita River brein, and the same specific-yleld velues were
seeipned to the five generel types of materiel (tzble 31). The specifice.
yicld values vere gpplied to the olluvium, which forms the bulk of the
dsposits, anld to the hC-fool terrace deposit mear the coast. Both have
the pame general litholozic end hydrologic propsriles.

Ter the deponite thet comprice the Ban Mateo formetiom in the Ban
Opefre latercl storege unit the suee specific-yield valuss used in
fan Moteo Creck besin (teble LE) were exployed 4n the fan Onofre Creck
basin,

A tobal o A well leors vere stulied to Gerive the svernge spetific

yield for the elluviuem, terrace deposits, and San teteo forpsiion,
Tetionte of Sborage Cepacity

mha estirstos of proundevakter oloregs eapscity for the three ctorege
woits wore dovived by the eame mothod cubtlined for the lover Samto
Bargorits River busin, able 55 ghows the estimated slorage cepacity
$n urner Sen (oefre, lower oo eolre, and Bun Coofre lsterd stoarage

©nite.
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The takle chors that the estimated ptorage capacily for the three
storege units totzls abeut 6,000 nere-fect, of which T3 percent iz
contuined in the alduvium snd terrsce deposits and the remtinder is
contnined in the Ban Mateo formdion. Bocsuse the sitrage espucily
ectimtol for wpper Bxn Cnofre storege wnit includes €1l the storsge
gpace svafleble, the espeeity of 2,000 more-feet 1s the waximam.

Bovever, for the lower Sen Cnofre exd the San Oncfye lmtera) storsge
wnite, more storage than the %,000 acre-fect shosm is evailstle below

gco level, tut its use would threaten eesewnter intrusion into the

bacln., Bome storege below sea level eculd be utilized for short pericds

o timo ot the ernd of prolangsd dry pericds vithout endangering the
spely. Tiee, the storege capacity is somevhol greater than the estimsted
toted of 6,000 acre«feet.

Tn Octeber 1051 the storage depletion reached the maxizum of reccrd.
In the upper Sor Onofre storege unit there rematnsd shout 40D acre.fect
in storzgs, or shout 20 percent of the tobal capecity; in the lower Sen
Cnefre storege unit thove remained aboubl 600 scre-feet, o 25 percent
ef the ¢otol cepnzity; and in the £or Cnofre lutersl storage unit there
rersdvod ghous 820 scre-fect, or 25 pereont of the tolal capacity. Thus,

n Octeber 1071 there remsinsd & totad of ehoxt 1,500 scre-feet in slovage
vithir 14meir ©F the Qefined depth zomes; or the totsl depleticn enexebed
o gheus k600 sore-fect.

Ix Bay 105% the starsge in the upper Sin Onofre stoTASe MAlt VES
essortiellr £111cd 4o monbmiz eapesity; vhersas v gtorags in the lower
Eor Gosfee £o0 Bno Onofre leteral shorage units were respeclively ebout
LoD en2 300 eoroefoct below mexirum capscity. AL this tixe, then, the
frn Cootre Cresl broin was ebout &8 poreent Al uo & remult of the

rechorps supeiicd dn the wister of 392,
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In Pepterber 1952, which 45 the end of the water yoar snd the end
of the period used in the development of the hydralogie equation, the
storage was gooevhat less then in Moy, In the upper Ban Onofre shorags
unit the Ssplotion bslow the maximiz mtornge cspasity wvas shoub 200 esre.
festy in lower Ban Onofre, shout 900 scre-feet; and in fan Onolfre lsternl,
ehout 500 moree-test; or e totnl depletien of 1,600 acrefest,

Becmuse of the relatively repid depletion of storage in the upper
fon Cnofre storege unit by the process of watural downstrenw drainege
of ground vater, it has not boen possible to utilize effectively supply
welle 9/6-1671 axd 17HL pecr Tent Carp 2, Eame weter hes been pumped
fror these wells in yearc when the storsge unit wvas fll, tut they have
rexained idle wost of the time. Thus, the lover Ban Onofre storage unit
45 the most logienl unit to develop for & supply. In the fall of 1952
end the HAnter of 1953, nev suprly wells were developed fumediately
domstress fram the Cristianitos faxlt.
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Rraralopic Emation for the Period 1946-52

The hydregraphs for wells in the San Ooolre Creek basin indicste
thet shorage ves prasticslly st reximem espheity in the spring of 1945
starting {n 146 end contiming threugh 1951 declined to the historic
low; and folloving the recharge in 1952, the shorege wos replenished to
nearly the sape leved 85 in 19%5. In Eoptenber 1252 the otorage had
declined serowhat, Thus, the pericd 1946-52 of relztively meall net
ehengs in storage provides & reans of deriving & rough estinete of
groundevstsr cutflow end of checking the varicus elements cooprising
recharge, dimchorgs, and storsge change.

During the G-yesr period 194651 of grami«wster dzpletion, the
totol rechorge was estiosted to be sbout 4,900 acre-fect, nnd the totad
disshorge, excluding groundevoter cutflov, was estineled to be shout
6,500 ecre-fect. The difference between the two 1s 1,600 ecre-feet. Tae
estirnted Copletion in storoge for the same peried by uwse of water-level
change and epoeific yicld of the deposits was ebout 4,600 mcre-fect.
Tme, 4 the magnitade of the several ectimates is reascmsble, the siorege
dopletion of 4,600 mere-fert less the difference betwesn recharpe and
gischerze ©f 1,600 nore-fect, vhich fs 3,000 acre-fect, was dlschimrge by
ground-wnber cutfios. This sugzests that the cutflov for the Geyear
pericd sveraged 900 ecre-fest & yoer.

Biztlerly, for the T-year period 164652 of relatively mmall net
change in water levelr end hence storagz, the ectlmeted total recharge
war £,100 acre-foct (%alle 53); the total dlzcharge, excluling ground-yater
cutfiow, vas ebat T,H00 ecre.fect (feble §5). The rechorge in excess ¢f
dischores was ohiw: TO0 ecre-fect. The ectimeted net dopleticn In slovags

by use ¢f water-levsl chenge snd specific yield was 1,600 scvewfect.
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Thazz, the entimated &lechorgs by ground~vater cutlflow wss the storage
depleticn of sdbaut 2,600 a;:re-reét plus the recherge in excess of
digchecpe of TOO acre-faot, OF sbout 2,300 mcre-fezt, This muggesic

that the outflow for the T.ysor paricd averaged culy 330 acres-tett & ’
yoar, whick 15 considerchly less Lhen the 500 esre-feet o yeer estimated
for the Ge-year period 15506-51. The dlccrepancy betyeen the two results

1e due to errers in estizating the recharge, Qicchargs, end storegs change.
Azcordingly, the outflov is assured 10 be the sversge of the two estimslies,
wmmmmmm-femawmrm%wwwm These dsta
are ussd to forz the hydrologic equation for the poricd 155652 and ere
ghowrn 4n teble £7.



Tedle 57. Cmrism@mﬂmauﬁdwh&rgo with storase

t:tm"\ res, An mre-fm in tha Ban Oncfre
. b 2 VELET years AT S

: Period (year ending Sept. 30)

(3) Disteremer: (3} = (k)

D LTS U S L
Recharps:
Ssepage 1008 £30n FLPGANE evmewmcewes  §,370 2,600 6,970
Reinfeldl infiltration on bLEin eeeeoee 0 K15) 380
Retureed eovare offiunent 530 2L0 T
(1) Toter 4,50 3,200 8,100
Dischnren:
Perpage - k300 630 k,T00
Evapctrunapiration 2,00 EOO 2,700
Cromd-wattr Qtlloy wrececenmcececnes 2,00 00 2,830
(2) Toted 8,990 1,300 10,200
(3) Difrerence: (1) = (2) wee 4,000 41,900 2,100
Cround-vnter storsge chanse /pet
increasc (+) or ceerease (=)t
Upper Sen Coofre vnit -~ 1,600 41,400 «200
Lower fan Orofre unit ~1,800 +920 =500
fon Onofre letertl unit eeececcewcess 1,200 +T00 «500
(4) Totxd 4,600 3,000 =3,600
‘633 ‘Iqlm CBGS

1



For the T-year pericd 1945.52 the table shows a discrepancy between
methods of SC0 acre-feet. Thic discrepanty suggests that either the
estinste of recharge {s 6 percent too small or the estimate of discharge
16 5 percent too large. Becmuse the suggested percent of erver in ths
estipstes 16 reagonsbly scsll, no revicions in them have been mads, The
wost probable sources of error in tha elements of recharge and discharge
ghown in table 57 vould be in the cetimetss of large megnituds, euch s
ecepage 1oss, evapctrensniration, end ground-vater mtﬂw.' Although
the purpage for the perled vns in pert metered, there may b2 error not
crly in the part estimeted but slso in the asmuspbion that no irrigation
woter returned to ground water by deep penstration below the root zone.
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Perenninl Yield of £an Onofre Creek Besin

The perennial yield of San Onofre Creck busin is the swsunt of
ground vmbor that ean bhe pomped year sfier yoor vithout dspleting
ground-wveter ctoarege t9 the point vhere a damaging ancunt o gga~
weter intrusion occurs. The records indieste thot the basin bas not
besn overdreds.

Becmuze o the relstively smell proundevster storege cipacity,
estiznteld to be only 6,000 acre-feet, the yield of the besin is limited
to the supply during short &ry pericds, mich &s 1928-31 end 1G4T-32.

Tt bas been shour that during & single vet year, sush as 1932, the
bazin {o quickly replenished. Tims, the infrequent wet years ocourring
in n 1b~ to 15-yzar &ry perio, such &a 1923-35, would smuprly suffictens
recharge to £111 the basin.

e corpated surface.vater inflew to San Oncfve Creck valley In
the years 1527, pozsibly 1932, 1937, 1938, 15t1, possidly 1543, and 1952
sugzeets that there was sufficient runoff to essentially recharge the
basin if levels were & lov &s those 4in 1951 (tadie 10). For the imter-
vening dry pericis, the most criticsl is the E-year period 1545-51 vheh
runoff totnled ooly about &,300 ecre-fect and overagel enly TOO acre-
fect & yenr. With regard to ccopage loss during e &ry perlcd, suth oo
1G46-51, teble 51 showe that essenticlly @il the runoff woldd te yecharge
by seopege loss to grousd.weter storege. The recharge by roinfedl
inPiitration would be neglisible during the &y perict.

#ith regerd to the estimeted ground-woter discherge during the &y
reriod 104651, the pround-wnter autflow everaged rougily LOO acre-fost
& yeor, ool the evopotronsplratics locs averogel ebous Loo eoyesfoct o
yeor. Feor & similer G.year @y period, the totcl podural Qlscharcs migd
averaze £00 more-fect & yeor, which i psarly equsl to the oversge recherpe.
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Tiran, becauss total recharge end natural discharge sre about e-usl,
the ghort-tern porenntel yleld during en scute G.year dry period, such
26 that in 1946-51, wvould be the ground-vater storage capacity @ivided

[ o

he nuzber of years of érought: or:

vy
Perenninl yleld = .5._.2@.?. = 1,000 scre-fest

Thic estimate vould be the emount of ground weter svaileble for anmual
purpage during ecute Qry reriods.

Creen (19%5, typesritten report) estimated the pereininl yield of
the basin to be 715 mcre.feet Quring a eriticsl dry period. This yield
was based an en estizated surface-veter inflow of 2,144 acre.-feet s year
in the 10-year period 1806-1005, mnd it vas nseumed there vas no eutflow.
Ho concluded that the yleld was ope-third of the surface-water inflow,
Tae reason vhy Green sclected one-third of the inflov az the perenniel
vield is not knom. |

If pumpage for irrigation is contimied during a future éry pariod.
at the everage raie of sbxut 500 acre-feet estsdlished during the period
1640-51, there veuld recair crly ebout 500 eere-fect & yenr for Carp
Lapply plus & snmall part of the sevage efflusat returned to the ground-
vater basin, ¥ith regard to the returned efflusnt. nev Carp fon (nofre,
wilch 18 belng constructed on the esutlh fork of Ssn Cnofre Jreek about
2 to 3 plles wpstrean froz Tent Camp 2, will probakly Qiecharpe its
effluert saxe Qlstunce upzirean fror the basln ae &efined and fron the
murpeld wells., Thavefore, & muibstontisl part of the returned erfluert mey
be lost by evapoctrunspiration defore it resches the puspsd basin dewn-
strear. The mmount of ground water evalleble in terns of returned peonrs

efflvont for pwnpase wolld be redusel sceordinzly.
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On the other hend, o reduction in evapotranspiration loss would -
increase the yicld of the btasin and eoculd be nzconnlished by pericdic
clenring of phreatophytes from the stremm channcls not orly in the
basin as defined but alsc wupstress to the trented BeInge csu‘blet for
vz Carp San Onofre. If the loss in the basin slcme were reduced Yy
ene-half, the yleld éuring e dry period could ba increased Ly mbout 20
pereent or to ebout 1.200 acre-fert & year. The clearing of the channel
upstrean vould provide sfditionnl yleld by increasing the asmge effiuent

returned to the pusped baaoin,

With regsrd to increasing the wvater supply during perisds of draught.
conzideration might be given to the feasibility of canstructing o dam
for holdover surface-wmter storage. It has been shown that for the tvo
base periode, 1523-4% and 1935.51, the computed everage anmal inflow
woe 4,000 acre-feet, Thic emount 1o spproximately the estirated Yong-
tern everag: surface~vster manaff to San Onafre Creek v2lley. Fowever,
because the armusl inflow ic rolatively ssmedl, it might not be economically
fennlble to constrect a dan on San Omofre Creek for thie Tarposs, It
right be desirable to consider obtaining wveter from & dorm on fan Mateo
Creck to supplement the supnly @rirg &ry periods.



Chonienl Duelity of Vnter

Ceperal Charmoter

Yor the Gan (nofre Creek basin the chemienl anslyses of vaters
rade by the Sanitation Division Lsboratory, Fleventh Xavel District,
are ghown in tohles AC end LD; end those wmsde by the Geclogieanl Qurvey
ere showm in table kB (sppendix k).

Most welle in the basin tap waters eontained irx both the plluviun
end fen Moteo formation. Anslyses for test wells 9/7-19T1 end §/7-1hm3
£how that thees waters contain econcentrations of priucipal constituents
in ppom as follows: Coleiun 69 and Mh (eopputed), msgnezius 2L end 19
{leomputed ). sodivwr £1 end 59 (corputed), bicerbenmste 190 mnd 193 (commrted).
sulfate 153 and 55, and chloride 10C mnd T2, recpectively. The conputed
tobzl Qlssclved solidr mre SO0 snd 350 respectively. which ere higher
thar thoss ghom in teble 4C. The vaters ere 2 sodiun-colefun bicerbonate
oz,

Teet well 9/7-2L10 . wvhich taps water in the terrace deposite mnd
undelyivg fen Mates foreation. 1s & eodiur sulfeate-bicarbonpte type.
and the totd &lesolved eolids erc cbout 610 ppz.  The modiur content is
sbout 120 pro {commzted ), bicarbonnte 200 ppo (computed), sulfete 152 ppm,
and clleride 160 prn. The praximity of thie vell to the ccemn mxy account
for the higher eoncentrations of ssdium, chloride, and sulfete.

Carp oupply wrll O77-28A1 mnd tent well ©/7-2871 tep waters cortained
Jholly in the €zr Maten Forpatlion (33er LC and kD). The sndysis for
well 2371 shore that the seter 6 & eodius bicarbonste tyre, has o hord.
roge of 240 {eomruted) pro. ehile~ido comtent of 750 prr end total diseslved
gelidn of W07y, Ton ownlity £f ordes dn tect <621 2N o £ ocaledune

goddw: bicorbeonnic tyse. and has o ehleride content of 100 pome. higher
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than thet in wvell 2LAY. The ~uality of wvater in esupply well 2hA1 4s
pore like that from vells &n the main veiley tepping both the alluviun
&nd Son Mateo formation: wherses the quality of vater in test wvell

0/7-2551, exeert for the sodiun content, fe wore 1ike that in test wvell

e |

¢/7-2%2 pear the counst.

Thas. in general, the qunlity of well waters in Ban Onofre Creck
basin ere scmeshat better then thoss in the lower Hants Hargorits River
bacin, but Rre poorer than those in Pan ¥steo Creek basin, Fovever. the

qulity is satisfactory for domestic uso,
Eea~Hoter Tntrusion

Periodic samples have been taken for anzlysis from test wells
9/7-12P1, 9/7-14R3. &nd 9/7-24I end from well 9/7-15E2 to determine the
gtetus of soa-water intrusion into fsn Cuofre Cree: basin (tubles LB
erZ §C). Thur far there hao been no indieation of intrusion into the
bacin. The chlorids content of test well 9/7-24IM hae remained betreen
100 mnd 108 prr during the dnvestigntics end moy represeni the norzal
chloride enmtent of waters in the Ban kKateo formation and terrase deposits.

Puzping levelr in well §/7-25CL and ©/7-YAR2 were ub or clightly
belos pes level dn the lotier part of 1951, but probsbly not far encugh
belor g2z leval to emuse een-wuter intrasion., Perioldle sczmles chould
be cbbzined for chenicwd enndysin fror wells in the coastod part of the

basin to determire the statun of peo-uster intrucicon.
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LAZ TLORES CRUEY BASIR

Arex]l Ixterst

Lag Flores Creek basin is limited principsily by the aresl extent
of the nlluviur and bordering Sen Vateo formaticn in Les Flores. Pledra
dc Lurdre, wnd Les Pulgac Creeks {pl. 1). The upstrean end of the bazin
has been arbitrerily eot in Pledra és Lusire and Las Pulgas Cresks sbeud
zt the point vhore the ¢vo gtreens emerge frox norrov defiles in the
fan Cmofre breccip. Upstrean the Wte:-bmirzg depocits are extrencly
nerres, thin, snd yleld little weter to wells. The basin as Qefined
extends fyon the coast upstrean a digtance of 2.2 to 2.5 miles and
crosaze the aroa of purmed wells, In vidih the basain ranges froz about
L.000 fest neor the urstresr end to over §.000 fect pear the central part.
including the elluviun and shout 1,000 feet of San Metes forpetion on
either side. The surface aven of the besin is sbemt 1.400 acres, of
which sbout €50 ecres is alluvium and mearly 550 mores is San Mateo

formntion.



Oceourrencs of Cround Vater

In the Las Tlores Creek basin, ground vater is cbhialned lurgely
froz the San Mateo forpation. mlthouph srall queantities nre derived
from the slluviwm., Camp supply vells 10/5-1881, 18M3. 184, and 19R1
obtuin water principally fror the San !-sabe-a formntion and only minor
arcunts from the everlying elluvium, The supply for the tuwo irrigetisan
vells 10/5.1811 end 10/6-1331 fa from the some source,

The wells mppesr to tap & comman ground-water boldy that extends
fron the uvpper en&:s of the bacin to the Pacific Ocean, sithoigch o
rajor anomaly cceurs glong e line parzllel to and saboat one-guarter
rile upstrean fron U, £. Eighvey 101, Upstresm from this line a pusping
derresslian has developed, whereas dovnstrean the levels buve remsined
clese to the lané gurface. and one well has occasiozelly flowed., Arcund
well 10/6-2U <here i & rpring sone thst wsed to be the stanes of
woter for the ¢lé Mission Les Tlores. nov in ruins on the weet side of
the valley. The mssi!}le enuge for the high levels in this arer end
coosterd is Aiscunsed in the szetion on ground.water cutflow,

The botton of the bosin is indefinite becaise the thickness of the
fan Moteo formation 1z nmot incwn, Fowewver, the uszhle depth rmy be
lirited by voter of poor cunlity evern though existing welle eviend ag
ruch ez 270 feet belos nen level,  Avesrdingly. becmuse of the possibll ity
of poor auadity ot depth £nd becmuse of the potentinl thrent of ses.wuter
irtrusion, the botton has been arbitrarily eot gt sen level., Laterclly
the fun Mateo formution extends ssoy from the basin for distancsc of gevarzl
riles up and dowmn the eoant, Hovever, from the etandpoint of effective

use. the iaters) liclt ¢f the basin bao baen set £t 1.000 fest beyond the
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£idca of the slluviun. %o datn are evailsble on the effect of wunping
in the baoin cn ground vater in f.he zdjacant areas of the fon Mateo
formation. The porition of the wster-level contours slong tha sidan
of the basin is inferred mnd suggests that veter is shle to move ‘
1sterally frto the basin Guring periofs of ground-vater depletion, and
vice versa during periods of eubstenticl ground-water replenishment.
Even though the slluviue s relatively fine-gruined, there does not
appear to be much evidence for eonfinement in the pumped srea. However,
the floing well and epring zone indicate thut canfinement existe at
tha cosstal end of the basin from the cowst &t leest ms for vpstres:
&5 the spring rone, This nrea of confined veier 1s sbhout 150 meres in
extent. Thuz, rechargs by infiltretion of reir weuld b2 1iwited to thet
part of the batin unstress from the soring sons,



Souree snd M-verent of Ground Mater

The direction of ground-csater wovensst In Las Flores Cresk basin Ls
ehoen by veter-level contours dvawm on the mrface of the water body.

T eontours on plates 21 and 82 ¢hor recpoctively the rovewent of weler
in Octeber 1951, after a comeiderable depletion to historic low levels

50 far & 15 known, and i June 1652, sfter suprecieble rechargs and riso
in wveter levele, but to polnts eomsiderebly baslov the historie high levels
1n the purpel aren.

Both sete of veterclevel contaurs shor thed ground watar wes moving
sea ard from the upper ends of the Bocin to & depression in the heavily
purped pari of the bozin: also, that locslly water mppesred ¢o be moving
iriend rowrth of en app&rmt' graund-sater divide tovard the depression.

The cormboura gho: that Pledra de Lurdire snd Las Fulgns Cresks are sources
of rechorge elthxigh incresents ere supplied by latorsl snd Joenl 4nland
voverent of wioter toverd the center of the depressiom; slzo that eonctenrd
from U, £. Highey 101, praund weter ves poving tovard sod fischsrging
into the Fzelfic Coeumn., Tz, &s chowm on plates 6. 21, and 22 a ground.
wober Qivide or ridge existed moroes the valley slong ar enst.treniing
line ghout throuch well 10/6-2LF1,

Iz Gotchor 1021 st the umer ends of the basin the hydrsulic gradients
were ghout W feet por rlle in Piedrs de Lurdre Creek and sbout €5 fest
por rile in Les Pulpns Creck valley, In Las Palges covyon above the
bucin, the r':::lmﬁt vas roely 50 fest per plle,  Thes levelsn in the
seing Gopreczion were sbaut 35 fect ohove pew level, ard penmr U, ©, Highusy
101 the proundewstor @ivide merone the volley vas somevhat less than 50 fo2t
gheme pon lovel.  Constrard. the hydradlic prodient was bebeson 32 exd 4O

fort per rile.  In Junec 1850 of the woper ends of the vasin the gradients
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were sbout 60 fect per mile in Pledra de Luzbre Creel snd sbout 65 reet
par rile in Las Pulgas Creek valley. n Las Pulpgas canyon upstrean

from the basin, the gradient was roughly k0 feet per mile. The levels
in the purplng deprescion were sbouk RO to 43 feet above sen level.

The ground-water divide vos st sbeut the ssne gltitude ms in October 1551
and the coastverd hydraic gradient vas also eboul the same. The
gradients indicate that ground vater 1s a{geharging by netursl seovard
worvonart &% the comst or offehore where the water<bearing deposits

ars in contzet with the oeean.

The wator-level econtours for October 1951 as gren suggest that
water wes poving from the tongns of fon Mateo forzatian betveen Pledra
&s Lurbre end Les Pulgns Creels tovard the aroas of purping. becsuse it
15 inferred thet scme rborage is oupplied to the bazin frow this scurce.
reliowing the recharge in the winter of 1952. the contours for June as

Arssn surgest thet the tongue of Ban Mateo formstion was being replenished.
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Recharge to Cround Water

Foecharge t0 Los Flores Crest: besin is principally by seepage loss
from Laz Pulgns and Pledva de Lusbre Crecis upstrean from the ground-
water divide with lesser axcunts suppiied by muﬁr&twn of rain.
returned sesnge efflvent, and ground~water underfiow throuzh the
elluviun &t the upstreax end of the basin. Becuuse the slluviun ot the
upstreen end of the basin is thin. the underfleow, except for cne-holf
the sevege effluent discherged upstrean, is ircluded in the estirstes of
recharge by scepage logs from the streenc.

Sespape Lose in Las Tleres Cree: Paain

The recharge by seepnge lostc in Les Florec Creech basin is the eurface.
weher inflos fror Pledre de Lucbre and Les Pulgns Creeks less the eutflow
from Las flores Creek meazured neor the edge of the confined sren. A
sirean gage has been instelled near U, ©. Eighwoy 101 to mensure the
cutflor (pl. £3). Yo gages sre st the wpper ends of the basin to reamire
the Inflov,

The wagaitede of the ezopnge loss ip linited by the time distribution
sod amount of runef?, by the ebllity of the deposits to trunscit water
aury fror $he ere-l bed, and by the storage spoce availshle in the vetore
- bearing Sencoits et tLses vhor there in runoff in the creset. OF these,
the first tao clerents gppres o be the most eritiesl. Unlike the larger
grovci-vabor basine on the Cexp. this basin wes not substeanticlly
replenished éuring the wet wvinber of 1952, wid apprecieble runolf wested
to the con,  There woo anple ctoraeo space evellekle, but the fine-grained
RoUrly verpestle Gonosilc corrrising the sllwvius 844 not tranmnit
cuflictent vuter fyon the piress $o oround water to rafill the depleted

BLOresn.
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The ccarted anrand inflow to Lss Tlores Creek basin In the veter
yoars 1923-52 i shown in tahle B5, znd the cutflor in the vater years
1951 and 1952 1o shom in tzble 27. The locsl residents report that
there waz po flov wpstreaz frow U. 8. Highuny 101 bridge in the periocd
1.‘.3*&5'2, Wt could eupply no unsble dsts for the years prior to 1946,
The {rflov, cutflew, snd scepage locs indiceted by these data for the
period 19%6-52 are shown in tadble 58.



7able 50.- Estimoted gscpage loss, in ecre-fect, frow Les
Tloren Cro8k EYELER 1N Lha VELET YE&TS dON0-52

T-yanr average

TS S 1 eses 1 I
1546 390 (a) 390
1967 150 {e) 150
1048 € (e) €9
1949 23 {) 23
1950 kg (s) %9
1001 o6 o 26
1952 2,600 1.8 770
Totel 1,550

220

1. 7re tehle 85,
2, Proo tohle 27.
t. Locol residents report no outflow.

149
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For the voter yesrs 1546-51 the table suggests thet sil the inflov
way recharpe by seepage lozs slong the creek channele. In 1952 shout
30 percend of the coxputed {nflov vas sespape loss; the remainder wasted

to the crcean.
Deep Penetretion of Rain

The same }mthede uszd for determining the inflltration of rain on
the lover EBanto Margarits River baszin verc sprlied to the Laos Tlores
Creex bazin, There is raugdily 100 ecres of phreatophvtes in the basin
vhich thrive on and conmume the relstively exell yeorly rainfall. In
£3dition, the confired mrea of hipgh vster levels st the cosstward end

f the basin eovers ebout 150 meres. mort of whick is farnmed. Thic
leaves ebeut 1,150 acres vhere the deep penstration of rain tekes place,
ol «hiich ebout 200 peres is irriguted. ebout 900 ecrez s covereld by
grazc, and sbout 50 cercs 4s eoveresd by bLrusk.

The reinfell recorde used pre those shown in $eble 31 for the
lover Pamia Kargorite Plver basin, The reinfoll was probebly shout
the sare on Les Florce Creoel basln, end therefore 4t has been used
vithout cifustment. Toble 59 showe the ectimated decp penctration of

roln in the vater yeoars 163152,
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Tuble 5.~ EPstipated veorly rechargs, in acre-feet, by deep
penetrotion ¢ rain in Les riores ¥ basin
in the veter years 1931«

Nt
3

: : N
Yzz.;tengéng f Recharge : :’g‘%fngénb : Becharge
!
1931 G s 10k2 ¢]
32 160 $ k3 310
33 G : Ly 10
3% ¢ t ks e}
35 310 : LG o}
H
1936 0 s 1G4T 0
37 290 : L8 0
. 38 130 : Ly 0
39 20 L 50 Y
40 0 t 51 0
Ly 1,300 : 52 L&o
1
Total 2,570
22~yerr BVErng:, 193152 135
17-yenr basc perisl, 193551 . 1%0

1. Heinfzll shown in teble 31.
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The table sugoests that the long-tern annuel deep penstration of
ridn 48 on the order of 140 mere-feet. During dry pericds, such ss that
from 104551, there may be espentinlly nome; but during wet poricds,
puch B3 1935-h3, the teble suggests thet the penstreticn moy oversge o3
wich a3 250 mere-fect per yesr.

I? the hizgh water levels in the confined ares, which covers gtoul
150 acres, are cver dravn Qosn substontislly, thon the rechorgs by Geep
ponetration of rain ray be ingcreased samesnel, Iy splying ths same
criteria used to dorive the estivetes for the rest of the arves, it 1z
estimated that nn sA2itionrl 20 asre~fect por year of raln infiltration
night be sapplied, which woild emkez the eversge for the bose period

gbout 150 acre-fect per year.
Returped Sevage Rffluvend

There ore no records of the ammmt of raw stwepe dischorged from
the sepiic tenks meer Tent Caxp 1 4n Las Pulgas Cresk: (pl. £8). It &s
reported that nev Carp Las Rulgss, nov under cemstrusilorn, will have &
peicge treztmsot plent which will meter the treated efflusnt., Taes Publie
wWorks Office beliewves thot the scptic~tank dlecharpe has bewn slightly
ir excess of 50 percent cf tbe Cemp pampsge. Tuble Gl shovs thot the
rurpege for the pericd 10W4-52 has eversged 170 ecre~fect per yeor for
Cazp woe., Thus, it is estimuted that the sowepn effuent hac averaged
ghort OO asrsaefost per yeor for the eome periol.

Bovever, th? sepbic-tonk €imcharge occurs upetrens io the nerrovw
canyon ¢f Lac Pulpns Creol ebove the upper erd ¢f Les Flores Creck bagin,
Prienoive provibhn of phrestoplyrtes concuns o part of ¢ha Qinchorse snd

ross of that reaclios ths besin downsirean enters &5 rass-vater unéerflod,
It 15 szsumed thot only ebowt eme-hslf ¢f tis effluent rapohzz the ground
weter ix Les Flores Creck bosin,



Totadl Recherpe

Toe totsl recherpe to groamd valer in Las Flores Cresk baasin is
estirmted for the water years 1946-52 for which sll elepents of recharge
are avoilsble. The estiemted total recharge, which 1s the mm of seepope
loss, infiltration of rain, and returnad sevage effluent, 1s showm in
tadle 60,



Tevle €0.~ Estinnted total yecharge, in acre-feet, to Las Tlores
{roek Dagin 10 thh vwalter years 1%be

Year ending Sept. 30 H Tovel recharg?
H

1646 k4o
1047 170
1548 | 90
e 120
2950 ™
1551 70
1gs2 1,300

Tatol 2,860

T-year average 320




The eatimsted totsl rechargs decressed from sbout kO core-fest in
1546 to abaut 7D acre-fect in 19515 in 1952 4t wes mbout 1,300 acre-fect.
The table ahovs that more than one.holf the recharge for the pericd was
muplied in 1952, ar nearly 60 percent of the recharge in sbout 1k percent
of the time, During the period, ebout 70 percent of the estimated recharge
was supplied Yy peepage loss from streoma. In 1952, secpane loss was
chout GO peveent of the estimsted totsl recharpe.



Ground-Water Discharee

Purpage

Ground veter in Les Fiores Cresk basic 15 panped both for irrigation
ard Carp 82P1Y. tfgprc:'mately 350 aeres of land are or reve becn
irrigoted, the hulk of which 1 an the elluvisl pleins of Ias Pulgss,
Piedrs Az lucbre, and Las Floves Cresks. Litile irrigetion is doee
o the tervaces to the east and wvest.

Recordz of pumpage for Caop supply are eveilskle for the D-year
pericd 154852, and for irrigation ere sveiloble for the Leyear pericd
1645-52. Toe date were obteiped from the Public Works Office, Comp
Pontleton, It is reported tbat the Cazp pumpage io potercld &) the
wells or msorags fecilities and estimnted vhere not metersd. Purpape
for irricetion is egtinzted by the lessees the basic of mmipg rota
o acll mnd lemgth 6f time purped.

For vater years pricr to 1040, the puspape hss becrn estimafed.
Pumpoge for Camp suprly dusing the years 19:4-LE §5 estizated &5 belng
ehout the szze co iu 1933 when Tent Cozp 3 was eczertislly £111ed; anld
wmgtham@wwxsk?ucmW&ammaWMeertm
follaring threc yeors. Dumpege 4r 1952 1o high oving to construsticn
of pev Carp Loc Pulgns. Purpage for trrigation for the wuter yeors 108k

throush 1646 4s ecticated vs the SVOYEre o the 3 Ary years 1949 throuch
| 3951, The yecordsd en? estimted purmege for Cord gumaly end ireigeticn

sn 4w wober yeers 10452 eve shom in tehle 61
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Teble €l.. Groundevnter in acre-feet, from Las FMlores
ﬁmkfwﬁm%mpmmﬂ

 Year ending NN I :
ngt. 30 3 W H Total
t Cawp oupnly i Irrigation
aghh & 200 e 150 8 330
1545 a 200 a 150 a 350
ks 8 200 & 150 e 350
b7 a 100 & 150 & 250
L8 . ™% 8 150 n 220
k9 ns 10 220
1950 (31 100 160
5l 177 210 300
52 368 110 L8
Total 1,500 1,30 2,800
Q.year aversrs kY (& 1ko L0
e m g\io



mmmmmttmcmwmmamwmtmo'
ecre-teet in 1950 to K80 mcre-feet in 1952 end bas avernged o 1iftle
rore than 300 sere-fect per yeer for the D-yeor period 1Sub.52, Pumpsgs
for irrigation has been & 1ittle less then that for Caxp supply. The
puspege 18 supplied by b supply wells and 2 Srrigation vells {table 1A,
sppendix 1). Well 10/5-1821 supplied Tent Comp 2 wrtil 1952. Eince
then nov suprly velle 10/5-180 and 184 have syplied some vater.
Supply well 10/5-1951 furnishes e small swaunt of weter to & texnk park
on the terrace east of the valley.

The epperemt duty of vater epplied to sbout 350 esres of irrigated
lani, largely plested in besas, vanged from 0.3 foob per sore in 1649
endl 1950 to 0.6 foot per ware in 1951 as computed from lessees estimies
er water uce, The smell duty of water, although grslied to o lov auty-
cfevnter erop, zay be unduly low in 16%9 anl 1950 owing o o smaller
mcrear: irrigated. Some cf the water purped for irrigation probably
returns to ground weter by @esp penctration belovw the root zene, Bowever,

po sstimnte of the roturn ic pade in this repori.
ratural Discharge

Fvepotranspireticn . --Areas of phrestophyies ere plons the narrov

ehenneln of 811 threc creede and flcurich in the ppring Lone BYCS pOAr
well 10/6-2471. The esrdzl photos sugpest thot there are razrly 100
soves of phrestophyies dn tho basin, Coestword froe U. 8. Righeoy 101,
13 1z yeported thnt the aret wos onle OVEXEroWR with phrectaphytes and
vas pearpy. 4 Byster of tile dralna way incdslled ec thol the arel

coold be drained ond farmed.



27N

360

By uss € the seme methods appliecd to the sreas of phreatcphytea'
in the lover Borte Margaritsa River basin, estimstes of evepclranspiration
loss were derived for the 100 acres in Laa Flores Creek basin. The
sverage loss for the base perdod 1935-51 waz roaghly 200 scre-feet per
yeer. Iuring the dry years when water levels vere depressed, the
averag: conrrption mny have ranged from ebout 200 ecre-feet in 194G
vhen water levels vere relatively high to sbout 150 screefest in 1951
when webter levels were low.

Craumdeveter outflor and overflov.--Even though & ground-water

deprescion has existed in the central part ¢f the basin, pistes 6, 21,
end 22 show that o favorcble scavard hydraulic gradient haz existed
coastverd from U, 8, Highwey 101 iediecting thet natural dischorge by
gramdeweter outflow to ke ocean has occurred. The autfloy taokes plece
thraugh the elluviue end San Mateo formetion through & relstively large
crossesectionnl aren of water-besring deposits--the width is on the
crder of & mile, but the depth e ucknowm,

Croundsveter overflov has cccurred principelly in end downstreas
fron the spring rope near well 10/6.2kI1 and in Las Flores Creek downstrean
froz U. £, Righwoy 101, Senll flows of less then 0.2 secand-foct were
cheserved in the sprirng of 1951 4n las Flames Creek belor & drainsge diteh from
the gpring zoene. The flow stopped durisy the supmsr med £33, but regmmd
in 1952 and arcuxded to €baut 60 moro~feet for the 165152 m‘a:* year \
(r.\6)\ ). % poy hove sverepzd tbsut 50 ecre-fect & year for the -

pericd 104651,
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The rise in water levels eleong 8 Yoo roughly parellel to end
about { nlle upstrean froz U, 8. Highway 102 moy be due edther to &
chenge in litholopy of the mlluvium snd/or the underlying San Mateo
Terantiom or to & phructursd festure in the Ean Mateo formatic:; or |
o o echinaticon of both., A cosmparisom of the logs of irrigstion well
10/6+13 and test well 10/6-24G2, shout 3,000 fest spart, ahows that
the San Muteo furmation chenges in character betwesr the two wells.

The logz indieste thnt ths upstrean irripaticr well pangtrated 2 sectiom
of Ban Mateo Farmaticn coxtaining 100 pereent good water-boaring meteriel
to & depih of 150 fext, whereas the test well penetrated a soction
corntalning gbout 30 percent good watsr~bearing materiel to the same
Gepth., Thus, the log and waterslevel data provide evidencs for a
dlscomtimitty betwoen the wells, but inmfficient data ere syvailshle to
defipe 1%ts charaster,

Tms, the amomt of dischorge by ground-vater cutflow esn kot be
direstly deterzined. Hovewver, 1t can be crudely estimeted by subtracting
el other estimotes of éischarpe from the estimated totel recharpe Inea
poriol for which all cther clemerts are svalleble., As fo indicated in
the escticn o the hydroclogic eguatian for the pericd 16%6-52, by the
use of rechorpe and discherge &5 eaopared to grounf-water storage change,
the groombéevator ogtflow was deterrined by differonce and found to
average roughly 150 ecre-fect & yeor for the poericd.

The anourt of outflow {o any one year would dopend directly o the
hycreulic gradlent etenstwurd from U, B, Highomy 101, T hydemulic
pradiesic in 1951 and 2952, 1f ixterpaleted botween woll 10/6-2402 snd
the ecatt, were on the oxder of 30 to BD feet por mite, sugoesiing thes
the antlflor Garing the 2 yoors wes e:cub the sann.  Cosidering $he rolo-

tiveiy ierge erops-sectionsd erec and stecd bhytroulic predlent, the smell
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estimtad cutfior provides odditionn) evidencs four the existence of & |
berrier in the San Meteo formation to gramisvater akfior et the coestal

LA ¥ ¥4 5: tw vul}rz;;.

Total Dischorps

The totel dischorge of grourd water fron Los Flores Creek besin 4o
the sun of the yumpoge, evapotranspiretion, groundewater urderflow, and
greund-sater overflod. For theps, estimstes of pupage for Carmp sapply
ané irrigstion, evepcirmmepiraticn, and graund-vutor overfios have boen
mdo end are show: in tedile 62. Fo direct estimmtes of gramf-unter
cutflow are intludeld in the table.
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4 3
Yeor ending Yeor ending "
Sept, 30 Dizchurge P gept. 30 | Discharge
:
1945 60 3 1640 Lzo
1% co : 1950 Loo
4
aoks &0 3 1951 &0
H
1047 500 : 1952 0
1948 h50 3
4
Tohal b, 000
Guyenr BYETLIe 5ko

it
;

[ 954
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to be proupdeuwster oulllov,

The $sble ehovs that thoe estipated decharge by punpags, CVeEpo-
transpiration, end overflew haz ranged from OO acreefest in 1950 to
ehout TOO scre-fect 1n 1952 and has averaged more than 500 scre-fect
por year for the pericd. Ths lov discharge in 1950 is due o lov
popese for Camp eupply end irrigation. The reletively larpgs dischergs
in 1952 15 sttributsble to & substantial increase in puspage for Comp
mynly. Ovicusly, the relstively Yow pumpsge for irrigation is fortunate
beemise the reclcrge to the bocin 45 exell. I lerge duty-cl-veter €0ps
bsd been plended end irrignted, the pumpege for frrigetion would probedly
Beve been tus to tliree tizes as lerge &5 it wvas therely raleing total
diseharge by eoveral bomdred scro-fect o year.

The tolal discherge for the period 19%6-52 has been derdved in the
partion on the hydrdlogic equaticon for the sawe pericd and vas estimsted

40 be cdact §,700 nore-feet ord averzged menrly T were-fest e year

(t=33e 6k). ©F this sverage ebaut 150 screefoet wan comxted by differemce

-



yeter-Level Flustustions

In ms Flares Creek basin the recorde of fluctustions of water
1ovele in vells show the historele lov vas resched in sbout October 1931,
bub that ualike the other basins the peak levels in 1952 had not recovered
nearly to the record high levels (teble 34, sppendix 3). Iz gemeral the
levels recovered enly 3 to 15 feet ebove the record low levels in the ‘
£:11 o 1951, Fistes €, 21, end 22 ehow that in the goin eped ares the
levels recovered only sbout 5 to T feet from 1951 0 1552 mnd were over

30 feet belor laad surface. In the moin purped Brea the voter-level profilea
for 1051 end 1052 were a5 rach &c 25 foet mnd 1P fect remyeviively lower
than the profile for 1645, For & more detailed record of vater-lewvel

Mustaetions in cbzervesion vells, refor to toble 3A.
Lers-Tern Fluctuations

Fecords Por four welle, 10/5-Til in Piedra de Lugbre Creck, 10/5-100
$n oo Pulgas Creckt, snd 10/6-1331 end 13Q in las Flores Creck, have boen
plotted in hydrogresh form and ore shown on plate 38,

The record for vindnfll well 10/5-TI shows that e decline vao in
progress in 1945 which in generel contimed to the record lov in the
£211 of 1051; the Qecline was from sbout T5 fecl shove pod levcel to only
57 fect ebove--u net decline of 18 fest., Tie iove) recovered momentacily
to pearly T3 feet ebove sea level in Sovid 1952 erd then éoctined repilly
to yeareend. |

mue record for vrused woll 1C/5-183 shows e wporked decline froem ©
1eve) possitly &z high as 70 er 5 fest gveve ses lowl in the spring of

L' 3 - o -
1055 to o los in Deceriber 2531 € € 14%TLe wone $hon B fech ehove ©oh Lovelee

%

o sugmested not Gecline of rouguly 30 foct. T roeoronny 0 winlor redinri?

"

41 1952, the level rosc to gooat 52 fexn goove Boo devcless rige oI oRAY
 tect. :



The composite gragh for windnill well 10/6-13G2 and drrigation
vell 133 ehows & gentle steady decline from 48 feat sbove sea level
in 2645 to sbout 30 feet sbove in the full of 1951~ net dscline of
chout 10 fest. The level then rose slondy eod was still risicg st the
erd of 1952 ot which time it was Al feet gbove ses level--s rise of
poaxly 3 fect. The level in December 1952 was shout T fect below tund
in Pugnst 145,
Tmﬂ,meptrwsmchmsmmspmetamﬂeem&
purping, the hyfregrephs shov thet the bagin probebly wes not full is
1945, thot thoreafter s general Gecline occurred o record lovw levels
11 the £211 of 1951, erd thot the bazin was replenished axly slightly
during the vinter of 1952, The levels projected upstreas in the narros
canyen o Las Pulgns Cresk sugpest that the deposits there were replenished
by the winter recharge of 1952, Therefore, it iz believed that in the
baammse@mlmsmmwmwkumwmmw
the relstively lov verticsl permecbility of the depopits. The log for
tost wvell 10/5-180 shovs that there is considershle cley and silt in
the clluvivs; Eesce, the Gownward percolation of water would be restricted.
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Ruestustions {u Fatred Sallor and Deep Wells

Ehadlor well 10/6-25G3 vas sugered 0 & depth of 30 fest mnd 2-inch
Pipe dnstalled by the Ceclopienl Burvey. The well 1g 12 fest northenct
of tast well 10/6.0kcR, which is 150 feat deep. The hydrogrephs for the
two vells Bre on plete 34 end shov 2 general seasonel rise snd decline
in retpovse 10 recharge and depletion, The level 4n the test well
wreined ebove lend eurfece from Frbruary to Docendber 1952, Althoush
the graphs ©f the two welle are gonerclly parallel, the level of the
deep water avernges ebcut b fect higher than that of the shellew water,
indfeating the deep water is under & higher prescure hesd,  Farthermore,
there 15 prebedbly slos upsard leakage of gramd water that recharpes
the ehelliow water. (aly rinee fluctustions in responsc to $idal loadins
o presaare hove heen obsorved in the tect well.

The yrecsure head in the deep water, which 15 contalned lorgely in
the Cax Foteo formaiicn, io probably the sturcs of mpsly 1o the spring
zone meor vell 10/6-24M. Tie slov upsnnd leskoge slss supplies the lov
flow in Leaz Plorers Creck domstrezs froo the hichwny and was the cmusc
for the former ssocpy orec on the alluvicl plaoin cosstward from the
hishrey, nos &reined with tile lines.
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Cround-ifater Starage Capaclty

Elorape Untts mnd Depth Zones

The Laz Mores Creck basin was divided into two xajor storape units
en follovs: (1) Tas Las Flores storage untt, whlek extends from the upper
end of the bazin $o the coast as previously defined, wvhich 4s limited
by the avesl exisnt of the allurium, mod vhich hss & mirface avea of 850
acress and (2) the Low Tlores latered storage unit, which extends nong
both sides of storage watt (1) including the narror wedpe betweesn Las
Pulges and Pledrs ¢ Lurbre Cresks, exd which hes en area of 550 acres.

Fleiz 28 shows the exteny of the ntcm@e units. It mlso shows
thnt tha tomoues of allwvins extendirs up ningr trimeeries have been
sxcluded. Tne sclectlon of the lmtercl limito of unit (2) sdove heve
elrezdy bhesn d=Tined en extending 1,000 feut beyond the gides of the

~8Xavivs, .

The depth zonme used in the computation of ths volume for storege in
unit (1) shove ic froo 5 fest below land surfece down to sea level. Crosse-
eucbion L-L* (pi. €) chows that in Las Pulgas Cresk upsiress froo well
10/5-1871 the base of the alluviuz 45 ebove bea level. In this part,
the siorage unil extends froo 5 feet belov lend purfece to the baee of
ths cdluvium; it oleo inoludes the wedpe of Son Kateo formation below
the baez of the alluvium and edove sea lewol, In Pledra de Luwbire Cresk
the pare condition exisls upstrean from sbout Camp supply well 10/5-1871
ozl is tresteld in the smoe pammer. The depth rame ugeld in the coamputeticn
of volwse of érposits & the Las Fiores lwmral a‘.cﬁ;aae unit is bvetwesn
thn plane formed by the tep of starsge wnit (1) pmdt‘f:cte& daterally into

ihe Lux Mates foreation end egec level.
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Tae volumes of tho daposits 4o eash storage unit were éctornmined
by mrssuring the everspe lengtbs, vidths, and thickresses. The average
cressesectional ares for the Les Floves storage unit in the vicinity of

P SN S P e. NVOICRY Ty K I Y TRy v

wall 10/5-184 is essentinlly rectangiar In Buape; in the wlluvium
upstrean it i3 gpproxicately trianmidar in shepe, end bereath the
elluvius in the Sur Motjeo formadtion, it is roctangular in shepe except
for the comtact with the elluviuz which is triengular ig shepe. The

Les Flores lmterzl miorsge unit at 1ts upsiream ends on both sides of

the valley ls rectanglnr in shspe and tepere coastvmrd to zere thicknms,

fpeeific.Yield Velueo

Ths gpocific 14 of the dopogits in the Las Flores storage unit,
except for the underlying Son Mateo formmtion st the vpper end, wes
écternined by the cxe molhods used in the lover Cmmtz Margerita River
vasin, end the saxr gpecific-yield vaduns were acsipred €0 the five
feosral types of paterinl corprising the alluviums (table 37).

For the deposits in the Les Flores lateral storage unst and that
vary of ths San Mateo formation wnderlying the alluvive et the upper exl
of the basin, the gaxe ppecific-yield walues ussd in Ban ¥oteo Creek
bazin were esployed 4n the Las Flores Creek basin (tatle hB).

ot logs for 15 wells were used to derive the ppecific yield of the
Gopositz in both storegs unite., FMost of thess wells $2p both the slluviaxm
el the San Moteo formztion end therefore provided dats for both starage ywnits.

Ietinnte of Dioregn Cepacity
The estimates of groundsveler ptorsge cmpacity were derived by the
carz prthol axilined for the lower Santa Marperits River bagin., Teble 63
suows the estimatel storepe eopscity in the Les Fares and Les Florss

Jeterzl pborepe unite,
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The tehle ghoss thot the estienteld ctorage capacity for the tvo
storere units 4s ohout §,bC0 mere-fest, of vhick 51 percent is contsined
in the slluvinz and kO perceat $o contained in the Hxn Mxieo formebion.
fbout & percent of the storsgs in the Ban Mateo formation iz in the Las
Flores ptorsge widt bencath the clluviun, It 45 not known vhethar the
storage in the erce of confinsd water cosstward frox the gpring zoue end
in the adjscent part of Las Flores letercl stornge unit ic svalledble Lo
cyclic etorape operatiecn in the basin, If the barrier feature pear the
goring zeme 1o sush thst the ground weters upstresnm and €ovnsiredx from
it ere separatel hydrmalicelly, the storag: sollshle for use would be less.
T¢ 15 estimated thot coastward fron Bighvey 101 4n o depth zoue 5 feet
velow lend sorfece to goc level snd projecteld laterglly into the adjecent
Las Mores lotersl starsze usnit there moy bo 700 acre-fect of storage.
The emiszion @ thic vdlure from the totsl eepucity would lemve shaut
T,TO0 ecre-feet of storage in the upstress parl of the basin.

At the end of prolonged fry pericds, a lirdted smuot of storeps
voloy geo level coauld be used for ghort periods of time, If the barrier
testurs offectively seperster the water wpciress &nd downstream, and
thereby &loo poves ©9 be an effective burrier to ces-water {intrusion,
then the unstreas ptorege could be derleted below gen level withoul
endanporing ths muply. Movever, during o period of years when storage
wes beirs dzpieted subrbentislly brleow thot in Cotober 1831, contimed
wEbor-lovel poaswemrato reds in the ares would prebodly show the
pature end offestivensas of 4hiz barricr elthoush od2itionsl cbeervaticon

wells weald Le necescary to delivs $%o positicn with exy neturaty.
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In Oztober 1951 the etorage Gepletion resched the maximug of record.
In the Les Ilores storeze unit ebout 3,300 acre-feet rexmined in storegs,
or thoit 70 percent of the total shown in teble 63, In the Les Ficres
intersl storaee unit about 1,800 acre-fect remnined in siorage, or
gbout 50 percent of the totol. Thas, s total of sbaut 5,100 etre-feet
rernined in ctormge vithin the defived limits of the storpge unite; or
the total depletica emcunted to 3,300 acre-fect.

The storsge in the Las Flores and Les Fiorez latsral storage units
ves inerosped eomeshnt by the rechargs in the winter of 1652, Bt rot

pearly to the extent of thot in the othor pajor basingy the estimated
total siorage wan 5,900 esreefect in Jume 1552, Tims, storage ot that
tims waz ahoudl 70 percent of the paxirmps espocity.

In Borterber 1952, whick is the eud of the vater yoar snd the enf of
the pericd weed in the dovelopment of the khydrologic equation, the siorape

Lvmn soeeslict less thon dn June.  In the los Flores storege unit the depletion
belov maocixun etorars capacity was shout 1,000 scre-fect, amé iun the

Lz Floren lotoral chorase unit wos sbout 1,700 ecresfeat; or & total
Gopletion of 2,700 acre-foct.

In Cetcuer 1045, the fes vater-level records avallsble suggest that
thore ver pearly 8,000 mere-fect of grouznd woter in storage. Tois is
gorat OO arre~feot lezc than the estimated maxiran cepacity or §5 percent
of the totul. Timr, the storegze depletion from 1G45 to 1951 wac evout
2,900 vrre-fect, nearly 500 acre-food o yerr, ond the increase froo

Cetroer 1951 to ferterber 1952 was ebout 00 ecre-fect,



Eviraleric Emustion for the Period 3646.52

The hydrogrerho for wills ond the vater-level profiles Indicate that
ptorage was soredhst belov paximun eapacity in the spring of 2945,
contimied o stoady depletion to the historic low in 1951, and in respouse
to moderate recharge in 1952 was replenished pomewhzt., However, ¢ho
storage in 1952 vas eopzideradly belov thet in 1645, Uniike the other
pajor basins, which were escsentislly replenished in 1952 end showed
raletively spall net change from 19%6 or AGLT te 19352, 4he Las Flores
Crezk basin showoX & substantinl nmot decline or depletion for the pericd,
Fovertheless, @lthough b perind of amsll net change &5 not avalledle, the
difference ix the varicus elepeuds eomprising recharge and discharge cam
be compared 10 estizste? storage change. In additicon, & crude estiomie
& prourd.water cutllor can b made.

During the Geyenr pericd 1950.51 of ground-veter depletion, the total
-secharge vas estinated to be nearly 1,000 mere-feet (table 6C), and the
totol discharpe, exclrding ground-water oxtflov, was estimsted to be
ahout 3,000 acre-feczt (tsble 62). The &ifference betvesn the two is
2,000 nore~Tect, Taz ertimated depletion 4in storege for the same poriol
by use ¢f water-level chunge sad specific yield of the depaclia was

shout 2,870 pore~fect. 1z, 37 ¢he moagnitule of the sereral eotimalec
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ip veenonmila, the storsge depleticn ef 2,600 mere-foct less the dlffermmee

Yotweer recherge ond dischorpe of 2,000 acre-fect, which is 900 mcre-fect,
war discharp: Yy peoamd-veier catflor, Thie suprests $het the cutflow

for e Geweor pericd ovorzoel gbout 150 asre-feol @ yeor,
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smilarly, for the Teyenr pericd 1946-52 the estimated total rechsrpe
was nearly 2,300 acre-feet; mnd the total dlscharge, excluding grounde
watar cutflow, vas sheut 3,700 mere-fect., The discharps in excess of
rechargs wes sbout 1,400 ecre-feet. The estimeted net depletion in storage
by use of water-level changs exd specific yield was 2,300 sere-fest. Tums,
the estimetod dlocharge by groundeveter cutflov wos the storegs depletion
o gbout 2,300 acro-feet leas the discharge in exeess of rechrrge of 1,k00
asre-fect, or aboat SO0 acre-feot. This suzgests that there was 500 acrse
feot of pround-vater cutflow for the Te~year pericd 1546-52 compared to
SO0 acre-feet derived zbove for the G-year period 19%6.513 or thet the
aversges were 130 and 150 acre<foet & year, respoctively. DBeczuse these
two sverezas ere in fairly close agvesnent, the estimade of Enmisl otflow
is congidered to be roughly 150 ecre<fect for the Teyear pericd, These
deta are used to form the kydrologic equaiion for 194G.52 mnd zre shown
in teble 64,



Table 6.~ Cormorizon of rechorpe and discharpe with storepr changes,
1% Boreetees, in 1as ricres Crevr bosin
in the watar yoars 19Mbe5d

o oAb

. Peviod (year emding Sept. 30)
IR S N L S I L

Ramharﬁ e

Beeptrs 1085 £ron SEredusd seeeenee TR T 1,550
Faictell infiltretion on Lasin e-- Q ko kho
Retummad gornce offIRet e~emceses 1EG O 270
(1) Total = o] 1,300 2,250

Digchor~os
Purpngs —— nmme 1,600 Lo 2,080
Evootsronoriration eee 1,100 ko 1,240
Groumdevater averfios - - 00 60 360
Crcundewntoyr ootfics - o0 150 1,050
(2) Totsl 3,550 8630 4,730
(3) Mererences (1) - (2) 2,040 e -2,k

Cround-woter gtoress chanes

/oci inereane (+) or decrease («/:
Les Fleres unit e «1,k00 4300 «3,100
Ipe Tilores loternl unit eeceswencse «),500 4300 1,200
(i) Tovd -2, 500 4500 -2,300

(5) Bifferenze:  (3) - (L) =40 2230 . 170
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\ ¥or the T-year period 19%6-52 the table shows & diserepancy betwemn
methods of orly 170 mcre-feet. This dlscrepancy suggests that either
the estinute of rechorge is 8 percent too emall or tha estimate of
dincharges 1o & percent too large, DBecnuse the suggested percent of
error in the estimstes 1s smull, no revisionn bave bLeen pade, The mpost
probeble sources of error in the clexents of recharge and discharge
ghoun in table 66 wvould be in the estimstes of large magnitule, such as
poepnge logs, evenotrangpiration, sed gramd-veter mnov.‘ Although
the mopage for the period was 4in part petered, there may be errors not
only in the port estinmbed but eloo in the esourption that no irrigation
wvoter returned to gpround voter by deep penetration belos the roct zone,



Perennisl Yield of Lus #lores Croek Basin

The peremnicl yield ¢f Las Flores Creck basin is the muwount of ground
voter thatl can be momed yeor efter yemr without depletirg ground-woter
stortage to the poipt where the surrly i exhancted or the quality is
irpaired. The resords indieate thet the basin bas pot been overdravn,
Whether the euggested barrier to ground-waoter woverent and outflor would
rrovide the wze of & mibstantinl volurs of slorage below son level is
net kmevn, por would it be Xnown until waler levels upsiremn were &ravm
@zun substantially below thosz of 1951, With levele in the yurmped ares
Gepregsed Lo oF noar gea deval, the cheracter of the sugnested barrier
festure might bacomo pare appavent.

Beczuse of the redmtively sonl) pecund-vater gtorage eapeeity,
estimted o be oy G400 eors-fect, the yield of the basin ie limited
te the muoply during dry pericds. Furthermare, it has been shown that
the basin does kol bocome fully replenished in one wvei year, such as
1232, as do the other mojor eoastal valleys. Hence, the yield cen not
be based on the storage and rechnrge avalladle betveen single wet years;
ratier, the yizdd rust be based on the relatively long dry pericds which
ere followed by wvet pericds of eindler length. Aecordingly, the yield
for the lkeyear dry period 1023«35 is estimeted es a critericn of the
rrehable yield dn future dry pericds of ciciler longth and character,

With rezard 1o recharp: by oecpese lose frow streams during thg
wyenr @y poriof 192335, thr irfler showm {u table 25 taken in
confunction vith the 4xMlov an? secpegs loss estirmates for the pericd
16%5-52 pugzest that in the years 1925, 1977, end 1932 there woulé have
bacsn conzideriile curfescewster cubflew to the ocean, In thece 3 yenrs

the computed inflovs vere 1,200, 8,105, kel 2,600 pore.fect respectively.



Pased on the estinated scepnges loss in 1952, it is sssumed that ecepage
lose in the 3 yours ceneervetivaly totaled 1,000 mere-fect, For tha
remzining yoars of low inflor, which ranged from 41 to 360 acre-feet,
the inflov exd seepage loss for the pericd 194551 suggest thst
ecgentinlly £11 the inflow was recherge to ground water. Thus, the
seepage losy for the lh-yesr dry period probobly totaled sbout 3,000
ecre-fect end aversged someshot wore than 200 acre-fest 8 year,

Becharg: by infiltration of rein probobly eccurred in the wel yeors
during the dry perici, but probebly Q12 not aversge eore than 75 acre-feet
& year for thn pericd. Toc, the estimated total recharpge during the
dry pericl vas rousily &,000 norsefost, or averaged 300 acre-fect a yuer.

Rith regud to the estimsted pround-water discharge &uring the
poricd 1923-35, the proundewsier cutflor proosbly everaged 150 acre-fest,
waleh vos thot estirsted for the period 1546-52; the ground-water overflow,
which was estipated to averape dbout 50 nere-fect for the period 1946.52,
was probolly shoed the same for the peried; and evempotrunsplretion loss
probenly everzged soout the emie as for the perioed 19456452 or between
150 end 200 siree-foel E year, The ostimeted total natursd dischsrge
during the lh-year &y pericd is the s of the threc elemernts, which
i rousildy 5,000 noresfeot or rmgi.ly 350 pere-fect & year., Thus, for
g sipilnr lb.yesr @ry pericd, the netural discharge wipght excecd the
rechnrge by Lot 1,000 ecre-Tezt.

Boemuzn the basin ey be dividel by the postuluted barrier weaxr
U, 5. Highawy 30L, it eopenre desirable to deduct the 700 esre~fect of
ctomese o thr eonstol side of the berrier frox the totnl estiouted
enpnaity of &, L00 soreefoct., Tois leoves 7,700 wore-fest of storage

e o R I . N S | [p—H 5 ST VN ”
eapnsits v Lo mumed pord ool tho bocin,
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Thus, the short-ters peremnisl yield during e irilar dry period
sversging 1% yeoors in length would be the estimated storegs cspscity
in the pmped aven of 7,700 scre-feet less the discharge in excess of
recharge of ebout 1,000 sere~feoet divided by the nmurder of ysars of
drwahtv; ors

Perenniel yield = i%rm- = 5C0 ecre-feat

Thic estimate would be the smount of water avelledle for mmmisl purpege
in Las Mlores Creek basin during e protracted dry period, such as that
ir. 192336, This estimated yleld is exude because of the lack of dats
for the clemenis of recharge and discharge for the lh.ygar éry period 1523-35.
Crecn (1945, typewritten report) estimsted the yleld during the
Cwyzur Ary perlod 1695.1905 to be 0D scre-feet. Tuils yicld was based
on an estinsted surfece-wsnter inflow of 1,200 ecye-fert & yeur, &pd it
wos essumed thers wvas no outflow. He concluded that the yield wvas one-
third of the inflow. The recson why Green sslected cne-third of the inflow
8: the perennizl yicld i pot known,

If rumpege for irrigztion vere comtimied Guring e future dry pericd
et the semusl rate of 150 azre-~fect estehliched during the dry yesre
153851, there wvould remzin oxly ebaut 300 to ACD acre-fect & yesr for
Carp supyly, plug & smzll part of the soevnge effluent returned to the
groeundevater basin.  With regard to the returned effluent, rev Cacp Pulpges,
vhieh iu boing ceastrusied nesr Tent Canp 1, vl probelly discharge its
effivsnt sons dictonse wpostrean from Las Tlores Creek bacin. Ascordirily,
& subctantisl part of the effluent oy be logt by w&patmspimtm before

1t renches Lhz puored basin doemotrenn,



On the othor hsnd, n veduction in evepobranzpiration lops weuld
Incrense the yield of the basin ond could be sccompliched by paricdic
clearing of phreatophyies from the streen charnels not only in the basin
e defined but alsgo upstrenw in Las Pulges Canyon az far os the treated
seunge outlet for nev Camp Pulges. I the lose in the basic alone were

redused by one-half, the yield would be incressed by shaut 20 pereent o
ic obout 600 mereefest n yesr. The clearing of the charmel upstrens
would provids sdlitionnl yleld by inzreasing the sevage effiuvent returned

It has Geen ohovn that for two btage perleds, 1923-L% and 193551,
the eamputed aversse ermwl inflew wes only 1,300 acre~fect ('éable 2G).
This srzomt is spprocimmiely the longstern averapge surface-wnter inflow
4o Tes Ticres Crooek valley. Becouwss this dnflow $s mnell end boomuse
there gppears €0 Lo o dax site bolow the juncticn of Pledra de Lusire
ent Lac Pulsas Creass, constyaciion of & éan might not be feacible. The
Poscitility of eupnlerentiing the supply by export froo the Somta Margarito
River valley michi be considered. The supply could be obtained elther
Trum ground wolor or from the proposed e Luz dom,



Chonical Quedity of Weter

Ceneral Charpoter

tor Les Flores Creck basin chemienl anslyses of well vaters made
by the Saniteticn Division Lebarstory, Fleventh Eevel Dietrict, ere
shown ir tebles kG, LD, end 4E; and those eade by the Gecloglesl furvey
&re shom in taile Un (eppendix L),

Moot welle in the bacin tap waters in the San Matoo formation und
& for domosiic wells tap weters in the alluviwa, In gereral, the slluvium
is & relatively poor wetsreyielding deposit. Aceordingly, decp walle
tanplug vebers in both depozits derive the bulk of their supply fron
the fon Meteo formuticm end thereforc the mnslyses indicate principslly
the quslity ic thic formnticon.

Sarples enzlyzed for tect wells 10/5-181, 10/5-182, and 10/6-2452;
Cary supply well 10/5-1871; mxé irrigation wells 10/5-150 end 10/6-133
ghor that the webters are e sodium chlorida-bicsrbonate $ype. In penerzl,
the chlaride is close to the uwpper limit of 250 ppm set by the Departzent
o Public Hemlgh for dasestic uss. The gomeral renge ir. ecneentrations
ol the principel comstituente (4n lerge part comyuted) for these walls
ir poe ere oo fellows: Caletus &0 to 90, megmociuz 23 <o k1, ecdiur
£5 $0 235, bizerbanmete 290 to 370, sulfute 70 to 108, mnd eXloride 110
to 200, The eooputed totnl @lssolved salids range fram 523 1o B,

me woteor in cupnly well 10/5#1801, 4n Picdrn de lurbre Cresk, ds
rolsbively ler in chleride, 110 ppm, mad in totald aissolved solids,
527 pro (compuitel). T2 mm-' from ters well 10/5-100%, in lLas Pulsae

e

rec, 45 cige relstively lor in ehloride, 125 ppm, end dn totel gicoaived
geadds, 537 ¥oo (empated)s  The quality beeomoe poorer tovard Gho coas.

npe webers in dreipcticn well 10/6-137 snd test well 10/C-BY%G2 eomtain



220 and 200 ppx of clloride ead £O% end TTO ppe (computed) of total
tlsnalved oolids respoctively.

Tos poorer quelity water toward the ccast iz believed to be &ue
Fripcipally to incorplete flushing of the comnste ealine waters fros ,
the £ou Kateo formmiion. Thus, the decree of flushiing ix Las Flores
Creck dbasin hao been conslderably greater than thet in the legoon ares
of the lover Bunta Margurite River basie, Wt slipgktly less thon thet
in fan Moveo end Ean Onofre Creek baains,

There is sone indication that the chloride comternt of weters in
the Ban Meteo formmiion incresses with depih, During the construction
of ewply well 10/5-187%, the ehloride eontent incressed from 230 pm
2t & dopth of T0 feet to 202 ppu & & dopth of 250 feet mnd decressed
te 252 pom eb 300 fect., When cwempleted the well dischnreed woter
cortoining 200 pro of ehlorids. Dering the comstructien of Epely well
10/5-18%, the rasse in chioride eontest was caly from 140 to 150 pou.
Thus, there ic & concldershle renge in chlerids contert ever in wells
1,000 feet smoxt.

382



CeeeWater Inmtrmusion

Periclic sarples have been chtained for analysis frem supply wvell
10/5-1971, winfmil) well 10/6-1352, and test wall 10/6.2402 4o determine
the stetus of geawater intrusiom into las Flores Creek: basin (tebles B
erfl UC). The chlaride comtent of the well waters has remiined ebout
the sape, The vater-lewl profilez on plate 6 chov that the levels neor
the const heve remnined considersbly ebove seo level., Therefore, under
the historic semvard hydraulic gralient there hag been no tendency for
sca-vater intrusion to ocour. FKevertheless, perloldic ssmles should be

ken for maslysis to dctermine the status of see-weter intrusion in
welle pear the coastnd en? of the walley,
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ALIS) CRETK BASIN

Aresdl BEsternt

Aliso Creck basin extends from the San (nofre Hills to the Pueific
Ocuane-a @istence of sbeut 1.0 mides (pl. 22). One seall Camp eupply
well, 10/5.25L), ic located on the nerrov alluvisl plain of Aliso Creek.
Thr surfloce ares of the bassin 1s erbitrorily estsblishoed ms the surface
externt of the elluvium vhieh 1g clightly less than 200 seres,

CecurTence of Crounld Woter

(round water in Alleo Creek basin is contained largely in the San
Eateo formation, elthough some i contelired in the elluviue and possibly
in the lover part of the unnemed deposit of Fieirtosere (1) epe.  Sc for
ns 48 knoen, the wc.l;s tep & cormron ground.wator body that extenis the
full lenpih of the basin anf laterslly is eccextencive with ground vater
ir the deposiis and formations slong the siden of the basir, Tne bottom
of the bacir £{e arbitrarily eot &l goo Yevad,

Evidance ef eonlined water st the coastwsrd end of the besin is
indicsted by the water-leved fluctusticrs 4n test well 10/5-3181 wvhick
respond to the effects of tida) leeling, Parpizg of wmupply well 10/5-2501
does not cause ary cbporvolle weiorelevel chapges 4n the test well.
Horgver, the level in the test woll reeponds to recharzs from the cm
ledicnling either & traneriscion of pressurs heod dnis the cmﬁ'imed-vm;ar
eres or that rechmrpes ic ebhle to poreolete slody dovnvend {0 the pramd.

wxter boldy im the vicivlty of the wvell,
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fanros md Mormondt of Groand Weter

The direction of praumdewztor povemant in 81iso Creek basin is
gl by watorwleovel contours drown on the srface of the water Woly.
Tlates &2 and 22 shov the movererdt im Cotober 1951 end in June 1952--
gbout the lowest and highest levels of record respectively. Both scts
of contours show thet ground water was moving scesard throughout the
length of the bezin, vhich indicstes thet the prinsipel smirce of recharge
is Aliso Creck znd thet Clscharge tekes yplace et the coast or cffshore
where the waber-bearing deposits exve in exprbact vith the ccetn. Somn
recherge 4o cootributed by ivfiltreiion of raln on the valley floor
end indiresily from inflltrztion glong the sides.

Tesr the contrel and lover part of the dbacir the coxtours for
Cetober 1051 and Junc 1052 ehoy thet the seavard hydraulie gralients
were sbost 30 end 22 feot por mile respectively. The grestest ries in
levels from 1951 to 1992 cecvrred et the lower end of the basin.



Racharee to Cround ¥Yaler

Rechorge to ground wvater in Aliso Creck basin is pripeipally from
the crech vith lesser mmowrte mpplied by reinfall iafiltratics and
grounievater underflov et the upper end of the basin, The unterflow 1o
rezligitle and 45 included in the estimate of pecpage loss from the
creck. No streanm pages have been estoblished on this winer stream to
reazure the surfact.vater inflow to end cutfior from the basin, However,
ectirctes have been darived in the section e surface.vater rescurce2
end sho that the inflow to the upper end of Aliso Cregk basin Bversges
270 poru-fect per year, sibject to 8 possitle errar of 20 percent.

Yo estimnte has baen made of the surface.wnier outflov: therefove,
o entimnte of seopage loss 1e evallsble. FHowever, bassl on the mverspe
irflove-oubfloy reletionchips in other comstel velleys, the seephge losk
my be oo the crder of 20 to 40 pereent of the inflow or very roughly
160 sore-fect por yoar.

The epourt of recharge auprlied by infiltretion of rein on the 200
acrez of prasclends on the beoin floor e smxdl. Fur the base pericd
103452, tho recharge poy have sversazsd only 25 sere-feet. Tims, the
total recharpe is estizmeled ms yourtly 127 ecre-feol & yea.
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Uround-Water Dlscharpe

Ground-water discharge from Aliso Crock basin iz by patural ceavarg
rovenert, by ninor evapotrasspiration in end neer the lagoon, and by
Pampage frox puall Camp supply vell 10/5-2501, The @ischarge by semmard
movenent probably farms e large rart of the dischargs. Urder conditions
of ne purmaze or #torage chenge, the totcl @ischerse by nztursl procecsas
wauld be ejuzl o the totnl rechorge or sbovt 125 more-fest g year,

Well 10/5-2911 i3 equipped vith & deep-well turbine powered ty &
l5-horgeporer electrie motor: it 4z used irfrequently to suyoly one of
the so-called "tenk parks.” The water 4s used prircipally for vashing
rilitary vehiicler. 8o far ez ic known, there is no corpleate record of
FupAzs from thic well., However, based on reportz end fragrentery records,
it 15 belisved to be very emell end iz the years 1950.52 Probebly 418 nost

average more then 20,000 prdlons per d=y or more then 25 ecre-feel per year,



Vater-Level Rluctuetions

Poricdic water-level measurements have been mpade by the Ceclogical
furvey irn muply well 10/5-2701 since Septexdber 1950 mnd in test well
10/5-31A1 since its completicn in Miguet 1951. These rocords ere
plotied in hydrograph form on plate 37. The grapk for well 271 showe
& docline from sbout k3 fest sbove eea level in the fell of 1930 to
shout 35 feet above sem level in Decesber 1951. IDurling the wet winter
of 1952, the level rose rapidly to over kT fect obove pou level; &
geasonsl dezline 4n the summer months occurré& relloved by & recovery
to k4 fest sbove sea level in Dscewber 1952.

The greph for test well 10/5-31A1 ghows that the level vac ebout
13.5 feet &bove sea lewel during the fall of 1931, follcwed by w rapid
vigc to over 22 feet ebave gon level in March 1952 &nd by & szall
seasonsl @ecline and & subssquent retovery to ebout 22 fesl sbove sen
Jlevel 4n December 1952,

The, both records show either & graducl decline cr esasentislly no
docline et the end of the dry yesrs indiesting, st 2east in well 10/5-23%01,
that petursl seavard drainege plus the pupoge hed depleted prowad-water
storage. The winter recharge in 15952 czused the levels in both wells to
respont quickly by rising © to 12 fest in & pericd of 3 romils.

An suborabic veter-level recorder was optrated on test well 10/5-31/1
from ¥arch 25 to April 21, 1932, The record mhows nd paroing effects
from gupely woll 10/5-2711, which s sbozt 0.8 mile upstressn, bub chous
& poderate response to ¢idad loeding s.:zfi/er 1421 prosmure effects, Too
saxims $1del ressouss was neerly 0.2 focol and the rinires wos only

G.0C3 root.
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Porernicl Yield

Tho perennicd yield of Aliso Creck bacin io essentially equel to
the recherge less the unselvagsbis patural &ishearge. Hovever, bécmwe
the lateral limits of the basin ere indefinite, o eubctanticl dravdown
of the vater levelg in the basin would cmuse woter to move in froz the
contiguous, so-clled coastol {rtervelley srea. This in turn would
{ncrease the potentisl recharge ared and hence incresse the perennisl
yicld somcvhat. More eriticel, perhaps, would be the increascd storage
capocity which would silov for lurger yeorly puupdit during prolonged
dry pericds. I the constal intervalley aree were to be fully developed,
then the storege eapecity of Allso Creek basin would be limited, In
ery evernt, orlng to ihe poterticl throgt of ees-waler intrusicn, the
storers end henes water 1evels should pot be drawm down below ses levcl
excopt possibly for shord periodc of tive.

Under substantinl development the poturel diechorgs by grounds-waber

outflow would bo refuced. Assuming that storage would be depleted during

dry pericls to swcut sas 1evel end weuld be replenished during wet perlods

to ebout maionx cagﬁmity, the ground-water outfliov wourld e reduced o
thout one-hzlf 1ts smmuel rate, or to shoub €0 acre-feet o year. The
evanstransoivnticn loss i holievel t2 be small. Aocordingly, 1t might
e possible Yo scivast sbaxd cns.half the total patursl discherge by
eyciic eborape cperaticn. e perenniel yicld, thcn,’ 15 estimnted

rousmy &6 50 tc 75 srre-fedt.



Chexical Cuslity of Water

Tue analycis of the water from test well 10/5-31A1 (tadle ko)
shoes that the total dissolved oclids are 780 pym. The principal

constituents in ppn are a5 follows: Sodium 133 (computed), caleium 10

(computed), magnesiur 4% {(computed), biesrbonste 375 (computed), amd
chloride 220, Thus, the weter is o soliux chloride-bicarbonste typs.

A brief partisl anslycis of vater fron supply well 10/5-2911 (table Lit)
shoee that the chlorids content 42 195 prm, hardress 340 pom, end
totel discolved polids botween T30 and 850 pem (computed between 0.6
and 0.7 ¢f the specific conductance). Tmis, £o far &g the anslysis
shawrs, the quality iz gernerclly satiefaciory for doemestic uaez,

3

5

3
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COASTAL INTERVALLEY AREA

‘mg‘ Pourd. rwrde

The congtal irntervalley arves in genmersl includes the strip of broad
terraces clony the coast between San (nofre Creck and the Sen Luis Rey
River. However, because of the parrowmess of the aresz and the relatively
Poor ylelds of wells southenstvard from Ban Onofre Creek nearly to
Las Fleres Creel and because of poor quality of vaters in wells northe
vestvard from the Sante Margarita River to shout Cocklgburr Canyon, the
arza of treatemont is limited to the ecastal mess between Cockletury
Cazyon and Les Flores Creek (pl. 28). This coastal sraa is sbout
3 miles long, and extends inland from the corst sbout ¢ the edge of
ths exposed San Onofre breccise-s width of newly 2 niles and en over-all
erec of sbout 3,500 ecres,

Forthwest of Les Fleres Creek valley, test well 10/6.3P1 was drilled
ou the texrace near Horno Creek to determine the yield, quality of water,
gnd relation of water level to ses leyel, The Ssn Meteo formation was
no. encountercd in the well, and the terrece depocits contoined
essenticlly no water., Vells hove been drilled elsevhere alang U. 8.
Highway 101 betwcen Las Flores and Sen Onofre Crecks and reportedly
bed poor yields endfor poor quelity of water, Thus, the part of the
coastal aren nortlwest of Lez Flores Creek is not favorable to wotors
swprly devclommant.
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Occurrence of Croumd Water

Ground vater in the cosstsl intervslley ares is contained largaly
in the San ¥ateo formation but partly in the elluvium of minor streazs
ond possibly in the lower part of the older terrace deposits. One old
vinduill well, 10/5-1971, is in this ares, tut is now £1lled (pl. 1).
In 2ll provsbility the water body comtained in the deposits ic eoextencive
vith the vater bodies in Las Flores aud Alisc Creek baeins, This ares
offers possibilities for limited ground.veter development, but any
small supply wells drilled should be &b least & mile from the ccast
line end sdout C.% mile from the eontant of the San Onofre breccis.
This leaves & parrov northvect-trenlisg strip where it would be the
rost deeirelle to test for szall supply welle.
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fouree and Yovesent of Cround Watex

Too fer wellg exist in the coastal srea to provide s basis for the
cmﬂimﬁmlmcmmmm@wm'ﬁcﬁaﬂ
However, the positim of the contours might be roughly interpreted
betwoen Aliso snd Les Flores Creeks by projecting the contours from
Alizs Creek northvestward persllel to the cosst. Gbvicusly, the
pamning depression in Lag Flores Creck basin would cmuse pajor inflections
in the projected eontours.

I&echaraeism&ieﬁhymmlosztmthenﬁm streans crossing
the area and by infiltration of rain. Croundeveter discherge occurs by
natural geavard movement through the vater-bearing formstions exd
dcponits Airectly into the oceamn.



Recharee, Discheree, snd Perenninl Yisld

In the eoastal intervalley oraes recharge by seepnge lozs from the
minoe gireams is ewall., I the everage runctf supplisd by the B.1 squaree
rile drainage srea of Aliso Creek to its basin is only ebout 2R scre-fect
e yoor, then the emount mipplied from the mixor siresms in the coastal
ares probobly averages considerslly less thas 100 acre-feost o year.
Probehly less then one-hzl? the yunoff woulé szep domward to groumd weier,.

Recharpe by infiltrstion of rein is proostly the yeinelipnl scurce
of surply and ccours in En ares of sbout 3,500 seres vhich is lerpely
coversd with grass. Bemce, the rainfell in excess of 15 inshes noy
penetrate to growmd water., For the base poricd 1935«51 the rafnlall was
probaxly chout the saxe ss thot chows in tsble 31.  From these rainfall
date ¢hr sversge smasl infiltrobicn of rein can be ecoxputed to be whout
bOO ecre-fest. Thus, the totsd rechexps, vhich includes both infilirotion
of roin and geopage loocs frox rinor stresms, is probohly on the arder of
LOO eere-fest per yeor.

Cramie-veder discharg> fron the ores tekes place prineipally by

o
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sopvsrd movenent of ground weter or by groundevoter outfiow, Scme dlschxrpe

pay occur by movexent into the lagsons of pinor erecks where minor
evapotranspiration less takes plece., Becmuse there is ro pampals, tho

neturcl dischargs 48 essontislly the sams &5 tho rechargs.
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Tue perennisl yield 1s easentially egeol to the recharge less any
unsalvognble notursl dischorge. Under full development the natural
discharge by ground-vater outflov vould be grestly refuced. Assuming
thot storage vould be depleted during dry periods $o sbout sea level and
would be replenished during wet periods to cbout meximun cepeeity, the
gramdevater cutflor would be reduced by obout cne-half its present anmusl
rate of dischorga or crudely to 200 scre-feet. Thus, the peremmind yiald
would be the estimted enmunl eversge recharge of about bOO acre-reet
less the unaxdvagehle natuarsl discharge of possibly 200 mere-fect or wvould
be rougitly 200 ecrg-foet & year,

[ W3
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Guality of Wuter

The quality of water to be expected in wellsg drilled to nolderate
depths would probebly be similar to that cotaloed froz wells in Aliso
end Las Flores Creck basins. If £0, the waters wvould be s solium
chloride-bicarbomte type to o ealeium chloride<bicarbionate type. The
concentruations of chloride might be more than 200 pra end the total
discolved solids more thsn 600 prm. There is glso & poselbility of
ercoatering water locglly with o chloride concentration of more than
250 ppz.

In the oree betwesn the Sawtaz Margarits River mxd Cockleburs Canyon,
vhich is enlled Stuart Mesz, the weter level coastward from the highwey
end probobly inlsnd for some digtance ic close to $he lend mefase end
the quality of water iz very poor. Test well 11/5&k10 wes &rilled to
e dopth of 200 foct-«the wpper 26 fect ponetrated terracs depocite and
the lower 174 feot wss in the Den Moteo foarmstion. The weter level in
well b1l bas fluctusted witkin b feet of the land surface (pd. 3k).
Btuart Mosza has been drrigeted since 1938 end the high water levels
By be due to returned irrigetion water.

Tee saple from test well 11/5.40 shovr concentrstions of the
privzipel constituents in yor to ber Sodium plus putessiun ahout 620(7)
{commuted), celetun 620 (eamputed), megmesiun 220 (computed), bicszbomete
320 (conputel), ellorids 1,953{7) (ebom in todle T Bs 960 ppm), and
slfnte €15 (tohde 4T).  Thes waser iz primorily & eoleiun-sodiun chlorids
type, The high magacciwr end eoliua ehleoride susrest thot 3L 4o 6
molified eommnbe sse woler., The woior prled woo &eriveld lorgnly froo
the San Koteo foroebicn.,  Thul, the poor enslstr of dantsn i rextbabliy pot

& rasult oF concombraled dreipabizo return wxter.
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Because of the poor quality cf weter in the Stumrt Mssa mrez, it
ic ot advischle to atierpt the development of & water mupply. How far
T o os g e Do

LITLaTLC W posr quilily valer culends is not kmown exeept that the

vater from vindzill well 10/5-33P1 is reported to be potable.



PALLEROQK RAVAL AMLNITION DEPQT

T Fellbrook Kavel Amamition Depot iz adjscent to the porthesst
side of Carp Pendleton end borders on the Santa Margarits River (pl. 1).
e pumpree for Depot use, vhich {s shown in tsble 35, hos renged from
kD to slightly pewe thon 100 acre-fect o yezr. Thus, widess & substanticl
exponsion 15 eaticipated, 1% egpears that s rmximum of 100 to 125 soree
fect & ysor ie mzple to meet the needs of the Depot.

Vhen the Dopot was first constructed, supply well §/L-2010 was
drilled in the dscouposod grantte (basememt eomplex) to & Gopth of abaut
70 feet in en sttennt to sceure a mopply. This well reportedly puped
1,000 gpm for ehart 30 mimstes axnd broke sudtion, Accordingly, after
& senrch eloevhore for & mpply, &n inftration grllery, well 9/k-1b51,
wes eonstructed in the alluviuc of the Eante Margarits Fiver (pi. 1).

Well 9/k-1k1 s ebout k.5 river miles upstreas from the Jumstion of
Do Inz Cresk, The well vas comstrusted by excavating o tremch 1h feet
&aepnmstheﬂmrbe&,mmm&rmm, and installin:

a 35-inch parfarated concrete tile pipe. Crivding end rocks were pleced
over the pipc and the trensh was then brekfilied. Gz the south book &
Gefoot ghalt woz excavated to & depth of 35 fest ir granitic rock 4o
comuast with the end of the corcrete Pipe, end two pumns were sst fn the
shalt. Thesc pops diecharge into tanks where & boostos e, opxiing

‘YJ

undar gboul & 250-poumd head, 1ifis the water to starugs fasilities hiph
sbove the river to the scuth. The covbined yield of the e, when (he
gullery i fully saturetef, 4s reported o be 1,000 g with o éresdor
¢ ady 1/16-ipak,
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Thic inctallstion supplicd sufficient woter for the Awmuniticn Depot
urtil the sumer of 1951 when thelevel in the well reportedly declined
gluost 0 the bottos of the tile pipe; and in the summer of 1952, even
mramem,mwmmmmmwymmme
tlle pipe, Enf wvater had to be cbtained from mupply well 9/W-2911 et
concidornhle expenss., The declines are probebly dus ¢o the ever-increasing
groand- and surfacee.vater diversions upstrean which deprive the elluviux
dovnctress of iis natursl recharge. It is olsc possible that growths
of basterin or e hove plugged up the perforstions in the eoncrcte
tile thereby grestly reducing the yield of the well.

e wober level in well 9/k-2011 at the Junction of De Iuz Creck
vas B.3 feol bolow land surface in Octobor 1951 and edout 3.5 fect in
Mareh 1952. In epite of the viter witkdrswn from wells 9/ke14i0 exd
6/ke20L1, there hos been sufficlent underfios moving down through the
2lluwvius in boih the Sente Morparita River and De Luz Creck to keep
the deposits ot De Lus dox site fully saturated.

Accordingly, because the supply frog the decomposed proaite spposrs
fpmafriciens to oot the needs of the Depot and because the swpply in ¢t
clluvinz of the Damte Margarita River in this resch is uodependadle &oring
ths lote sumer, 1t is susgested thet consideration be giver to Brlying
the Dot from the cystes which now supplies o will rpply the oolin
Czxm aren of Carp Pendleton, which is shout 3 riles BNy,
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RAVAL ROCPITAL

The U, £, Hoval BEospital is between O'Felll Laks snd $he SBanta
Farpurita River (pl. 1), Tue papage for hospital use io supplisd
from well 10/4<510 (1n the emxly yemrs, powe woter wos supplied from
well 10/b-5I2 now destroyed). Well 20/b-SIN when developed purped
sbxrt 2,000 pna with only & 9-foot Grawioun, which makes $t the mwost
productive well ou the Camp. Since 1045 tho pumpege has ranged from
cbaut 300 to k0O acrefect & yeor, which suggests thel if the well warc
oprated ot & rate of 2,000 goo it would nesd to operste only bS5 dnys
& yeur to ®pply 400 scre-fest, Thus, the supply frau this ons well
i sdequate.

Bovever;, should the woll fail or bhe washeld oub during & £lood, it
vould be desirnble to have 8 standhy well that csuld be used in such
an emergenly, even though it 4o reportel thot a seell stonfhy pipeline
rov commecte the hoaplital with the main Curp exmmly. An 8diiticomel
well could be comstructed in Upper Basin &5 & precouticunry madmira.



VELL-VIRMIERING EYSITH

The well-ruzboring systen used in the Canp Pepfloton investigaticn
conforms £0 that used in essenticlly sll groundevster lmvestigntions
zade by the Geologicsl furvey in Californie. It has been adopted es
officinl by the State Divislon of Water Resturces and by the Ciste
Polluwtion Comtral Boerd throughout the Stote.

The wells ave assigned mizbers eccording to their location in the
rectanmilar gystenm for the wibdivision of pblic lexd., For example, in
the maber 10/b-182, vhich vas assigned to a recently ecspleted well
4n Chavpo Basin, the part ¢f the muber precoding the bar indleates the
tomchio (T. 10 £.), the part between the bar end the hyphen is the
range (R. & ¥.), the mumber between the hyphen and the letter dndicotes
tus mection (see. 18), end the letter indicstes the Ml-acre subdlvisicn
of the mectiom shown in the eccowpanylng dlagreu.

st
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U1thin each O-gere tract the wolls ere mmbered eerlclly es iniicoied
by the finz) &igit. Twms, well 10/4-282 4o the sscond vell to ke listeld
in the Tho) sec, 16, As cl) of Carp Pendletos 4o in the sonthrest
cusdrent of the Han Berasrding meridion el boze lines, the foresoing

tihreviction o the tomshin ent rongs is ruflicior.
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