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oa!l.h £or a oont:lnuona supply. = For this reason s well

u othor oonditiona an undergnonnd reservoir is more reliable

REPORT OF C.S. ALVERSOH » HYDRAULIC EUGINEER
10 J.JOHISTOH.JR. » Ol THE UIIDEBCROUED WATER
WA'.IEB SUPPLY ON THE SAIl DIEGO le, SAN
DIEGO COUNTY, OALIFORHIA. BEAR RIVERVIEW
'STATIOH.

Mr.J.Johnston, Jr,

Escondido,Cal,
Sir:-
At your request I submit the following report on the safe

" estimatod water supply for mmcicpal purposes to the City of
: snn Diego ﬁ.'om' your Pumping Plant near Riverview Station on
the San :D:lego River, Sen Diego County, California,

" I have been familiar with the Sen Diego River since July

18_'8'6. when I was assistant Engineer of the San Diego Flume
cmany. During the thirty years past I have made a thorough
a_t“mllt-_. and aomlatod e great deal of data, on the surface and
mdorgronnd water supply of the San Iiego River, From the above
":l.nformtion I havo submitted soveral roports to the users of the

| -wator to the c:.ty of San Diego and others.

I‘ho reqniromenta of a domestic and municipal water Bystom
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 There aro sevml mothods of dolivor@g ‘ﬁhe
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S D R e N S e S A AL ﬂw north l‘ork aa abovo donoribod. Abont m and one-fourth
detormined at a later dste, ats, ; j-- g ‘_-:~'i-;.
g e R O NI N RS AR nﬂ.ol bom tho Jnnotion Of th‘ BOI'th and sonth Forks tho
GEHM DHOBIPTIOH. ‘—“‘ :’ ‘ " el AL 2579
| B dnsu BN RSN SR % ;:__chocolato creok Joinﬂ :L‘rom tho sonth near tha center of See.8,

The San Diego B:lvor has nevml brmhon.

'1"!

S omdoiato cruk hnads noar Alp:lno He:lghto and 1s about five
oncs are Horth Fork or colomn creek. whioh hoa.dl in soot;lqn 4. ‘ -;r..,;-:g .

\_J \ ’,":"f“'.

T. 13 S. R. 4 E.,about om anﬁ ono mz nﬂu s.E. ot tho :Em
of Julian, It runs in a northwoatar:l.y d:lrootion on throush """
Spencer Valley and then turmns abruptly to the. sonthwut and :l.'nns

-t
,.F

croak. m oono to the propoaod El capitan Dam Site; the total
ntmhcd to thia po:lnt :I.B 191 aquara-m:llea. As to whether 1t‘
un eur bo b'a:llt :ls a qnaation. - Two miles below E1 Cepitan
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for several miles through & rocky ana wooded oanm -
e AN S ROg T TN d.am aito :ls capo Horn Point or oontraotion. s.'hree mides below
Cedar Run heads in sactim 15-16-22 !!.13 S,R. 4 B. an_d
s capo Ho:m :I.a tho Honto oontraotion. and one end three fourths

oy tﬂ ‘0". i

runs in & wosterly and aontharly direction ud “m gh.u,mﬁ.. h"f-"
:*:'7-1' _s-“gtrg}w SR 5‘

o~

.' n:llu bolow tha mto contmtion is the U.S.Gauging sStetion,
Fork near the corner to Seos.l-2- 35—36 @&.1‘5—14 B.R.P- E, ."3_ ;

ANlt one milo bolmv the U.S.G.Station. the San Vicente Creck joind
$he_ :_r:lver ﬁ'om the Hor!:h., L !l'he Sen Vicente Croek has about
71 ﬂlna.ro n:l.loB of mterahod. The Sen Vicente Creek haos scveral
oy branches and heada to thc South of the Ballema Valley, end in

Commencing at t 1 R
g at the Cuyameos 7 JDem with an °1°'°“°“ °1' S a1 prohounty was the sncient bed of the San Diego River.

stream bed of approximtoly 4550 :!eot above aea love]. :lt ruml a. a’é , About one- mﬂe below R vmento S tion 2
little N. of V. for about two end one. hal:t m:l.le-- ﬂlance nearly T A halt Jung

AR OOohoa croak Joina :Erom the Sonth Los Coches Creek heads in
South for ome cnd one-fourth miles; thanoo ““”IY f“' ‘bm : e Sbo zi.m 15 s R 1 E and has about 16 square miles of watershed
eight miles and joins the Horth Fﬂl'k 317-325 ﬁ‘-ﬂb"" “8 1'"1 s ':-_:;'_ rrom tho Jnmtion o:t Ipa cochos creok to the Riverview contrac-
about one-third of a mile sb
ove th‘ Diverting Dan °f th' cw .tion. 1t 13 mm two milea by river channel, or 128 sq.mi. of
Vater Co. Elevation of atraam ved at Diverting mm abont, 805 :!'t |

A.S5.L. From the Diverting Dem the ri.nr ﬂm in a wcst ana |

Boulder Creek heads to the Ecat of tho threo h:lm poaka o:B tho
c'nynmoa liountains; and the nppe:r 12 sqmo n:llea o:B dralnage i
is the source of supply for the Cuyemaca neaom:u-. S ';j'{- 2 ;
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‘w ternhod :Erom prOpoaed El Capitan Dam 8ite, or a total of 319
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3 f”a «- e lquro n:l.].au ot utorahaa abou B:lverview contraction. The

. ulu.v.-\., - o
'a' i ! . _(.
.

Creck joims 1t from the Eost; and o - ong. e Wt oAl "“‘ ST O
ud s:lx and w.m' eiiat it 4 B ff' ,;:;"ouru or watu' mpply; hus the pr:lor and vested rights
South Fork from the East joins the atrem. m Jmoti bk

Lt
-‘J,-. "

| ,,1,1_,-,,-,‘, oﬁnn« Watcr Gompany anﬁ the :I.rrigatora above the
two streams forms the San Diogo B;lvar proper._ G :
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_ ki | At Rivu'view oontraoticm. (where your vater anpp:ly begins)
R R R e S Hldes the follow:lng oond:l.tiona exist. m contraction merrows to abqut
BELOW n:vnnv:nw oonrnacmxox. : J | [ |
fobie s 1000 ft 1n w:ldth of mter bearins sanda end grevel. In 1894 the

Pron the R:lverv:ln oontraction tho r:mr ﬂcn :In a | s s IR e
B2 L e T A B San rranoiaco Bav'l.na Um.on boroﬂ a:lx 10-41n.drive wells near the
westerly directiom throngh the liorth El cajou ?a:lloy to the Old Duaboy (s e :

s el ..'i.nl.wrview OOntraotion. In all six wells the strat
Mission Dam ( hn:l'.l.t ahont 1776) and :l.ocated aomo 800 :tt Bast o:! el o t:lca . 2 sug ol
St W e laro rao 1 ho came ﬂs..-m f:lrat 50 feet san =
the West bmmdm lino of EL CAJON GRANT, and at iho huﬁ of : b AR t pbo 1: 5 = o SPem o
' -n er arin hen 30 :!eot of :looao consolidated
the gorge. above the Mission ?alloy. Bhntion r:lver boﬁ a'll ﬁ 8' o o BERgh——_
X through which the vater wonu 8lowly percolate; then 6 feet of

s ury ooarae gravel and oo bblestones free from fine pend or silt
and gooﬂ utor baar:lns. then for a few feet through a fine grainad
3 mterial .
On .mly 6-]912. I personally o:amined your pnmp:lng plant,
| Deaimted 8s No.6 on Mep. |
(“' . J. JOHNSTON JR. PUHPING PLANT.
" Inosted sbout 80O feet N.W. of Riverview Reilroad statiom.
_ '40 H.P Gaa Eng:tne belt connecteﬁ to an B-inoh centrifugal pump.

: _Speod of Engme 240 R. P, M. Speed of pump 640 R.P.M. VWater supply
--:ﬁ-om eisht 1a-1n d:la.drive wells: with s-m.aza oaaing. and from 60

_to eo :teet :In dopth. Pumpa about 2700 gallons per minute,

4.5.L. Distence five end three-quarter miles. : Amt1m1 u-u ;
57 sq.mi. From Riverview contraction to Old Jﬂeaion :Dnn anl
along the river bdottom the eat:lmated storage oapoitr oi' th. Ta
mderground reservoir is ‘some 14.000 Acre-fect, or 4.604.225.000 ' 
gallons, The superficial area of tho mﬂa a.nd mvola :lo aom SRS
1275 acres, me source of snpn:ly 18 its own rnnof:t'- and tha :
surplus underground water and the exocess surfacc moft abow ‘_
the River¥iew contraction. HeNisa Ay
GEOLOGICAL FORMNATI 01. S  §
‘In the study of surface and underground wator auppl:l.ea |
the geological formt:lon and structure ofton beoomea an. 1mportantf

factor in determining the amount of tho available mtor eupptly e :
-Avecrago 10 houra por day for 6 months, Bqnals 38,880,000 cu-ft,

of the aoction investigated. | . 3Rt . W

PIRAET He] S or 900 Aore-foet - Continuous pumping w_o_nld be 3,888,000 gallons

The following is an outline of the gaolog:lcal formtion-: Tt LN L i S

PEEIIRS o .;.'- ,por 24 hourn. e 5

along the Sen Diego River ﬁom mcaion Dam, thomo np-ntroal. GEL et -
e mo OP WEI-I.S b :rt.of river sand, 5 ft.of fine s8ilt, 50 ft.of sand

At the 014 liission Dem there is an :!.ntrua:l.ve rook ridaa';}_‘%' : 35| EnaRna
i tho 10 mta f tm ; lnd grgvol (Watar bear:lng) 20 ft.of partially cemented conglomerate,
that originally formed a besin or m a o L T R et
. ; S B (Ing o! 311 mua aimilar).

- GO0,
i nmxm FARM, mmna PLABT.
;uoutod nur usht ‘hank of Ban mogo river, about one-ha‘.l:f

| Doisuedgh 6-1912, = High end low servico pumps; direot connected
& By ll.h lgl.]t ‘he totn-wot Iakeaé.do. Doaismtod as N¥o.9 omn mp. ,

section is conglomerates, olay, and adobo. on top of whioh 1:
from 20 to 30 feet in depth of sand anl ﬁne graval .Al m
go up stream the deposits of sand and g:.-anl doepon anl‘ widon
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% 3_ oot water supply from sic Mu nlh n-an 48 to 83 £6. in '_
e depth. Iog of Iou Ho. IV looated in tho h:lsh w;tor chmm1.7-1/3 ”

.San Diego River and its breanches may be deaoriboa as :Bollowe. m *m:ltan Granao 150'_ | 40 to 70
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tu e 56 H.P. gas engime. Pumps abont 1710 Yoms per ninnto Pl e
- 831 p. = " . b! th' rinx dm tho aoou, hn ﬁl‘ul those dopressiona to

a ‘total for the irrigation amon of 2?.864.000 on-:tt or 640 Aoro-

B oo a poatu' or lona depih qith ailt,., mﬁ. mve:l. ann honldera,
and forma unaerpom atorago resarvom. !hoae reamoira

: AR Y . | oomm tho mtm :In the ra:lny nmon m ogmnzo the flow el
ft.0f fine silt. 70 ﬁao:f oouse ‘water bur ma LA a S T Vf-“._ s Ek _.
us SIS R U Sl T i e tln'onghout tho year. noao undorgrouna :nnm:lre. together with
4-1/2 " of yellow srm]. S .-;- B R Fi e | |
/ o A SEERUERISNARE Kb 50 -t RIS BT tho mfaoo mott of tho vntorahod. tom your water. supply.

1-1/2 " of deco oud te mtori.al ; RS N e
R ™ vl Rk e Ay o M e I hnve d:l.vidod thm nnderg'md basins os :tollom.
83-1/2 " total dopth o:l.' nn. S S L SR A et i
S B s D e e Y BLE ¥O0. 1
JOHN H.GAY'S. PUIPTNG PIART. e "..-‘_-%*f':ff Sl Dl e T S TooATIoR DRATIAGE.
Iocated near Left Benk of the Sen Diego Rlvor. ahont " Bl OaJon m:ln "'.ll.iasion :Dam to Riverview 57 sg-mi,
end one-half miles above Iakeside. Desigmated as Bo.s m mp. Ty -:-  f;:f-‘;-f'- Ia.l:os:ldo 2 nivmiew %o U.S.GAUGE STA. e
Examined July 6,1912. A 35 H.P. ges engine; belt oonmoted to en’ _‘ S mto e W U.S.CAUGE STA.to HONTE i F25 o

8-inch centrifugal pump. Pumps 1575 gallons per m:lnuto or 2, 2ea.ooo el capo Horn " mte to Cape Horn | ' AL
gallons per day. Water supply four 12-1nch ﬂia.ﬂriva wens abont/ 50 'daﬁitap Grmida "'3.”;"fcapo Horn to E1. capitan pem S X T

ft.in depth. There are several other pumping plants 1ooatad np and r .,35. 5 ,'
el Sl sumr:om ;ma on' POBOUB mmm AND ESTIMATED DEPTH.
down the river, but the above actual tests show thut thero :la a 2 pes] | WA S

oy POy SR m SRR AREA =~ ESTIMATED POROSITY OF HMATERIAL
large underground reservoir thnt will yiolﬁ an unfailing supply. el RN R T e S e AORFS - DEPTH IN FT. - PER CEBT.

Granite rock is the only exposure for pany miles eaat o:I.' Iakoaidﬁm oM 1160 . 50 to 80
Iakeside, The three Cuyamaca Peaks are a derk banio rook ranm mnto f | LR 426 _‘40to 100
from fine to & coarse texture. The geolog:lcal formation of the ;__Z Oapo Hm LR '. 880 - 60 to 120

a8 & 8§ 8

higher mountains aere formed of ano:lent cryata.lnne aoluytl nnd . 1 8 !ho abovo table c:l.ves yon tha location and drainage area
messive rock, Lower down orupt:lvo rock has boen :I.ntruﬁod. _ m ro- e o:! the hsim ﬁom Rive::v:lew oontra.otion to the p:ropoaed El Ccapitan
gion bordering on the Coest consiste -of omg‘.lmto dopoaﬁo ot R M B:lto. a tota:l. ot ]28 aqua.re-mnoa of direot mtershod The
animovm depth. The :I.ntrusiom. fold:lnp and npn:tta lnu forn;d T 2& mticn of tha tabn gins you the snperm;l ares and spproxi-
spurs and knobs; and {hese changes in tho earth'a nr:taoo u tm mh dcpth ot-_- thu 1ooao porm mtorial a8 determined by thw wells

'x.?"

Beve formed valleys and trough-like depressioms imto m tm . sunk ‘on various pam of the bantns. Added to this 1o the wnder-

\‘ 'o

which the modern river has ont :lta w :I:n 1tu ﬂ "" ho ovesn. . § - . gro ora,;o

'. P“f*n
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!ABI-B IO. III. S
smm RUBOF' m £ SAN DIEGO RIVER
s mmn:aanmnm

ABOVE EL CAPITAE DAM SITE,
me ARE AH ACRE FEET, -

. Above the Cuyameos to Diverting t
- Cuyameca  Diverting B:I._Oap:ltan

TABLE KO. n
nar:no !I'ABI.ZB' s ot :
COMPILED FROM 81 YEAR PERIOD. AVERAGE mone:mmon m mmon
| PERIOD FROM 1893-94 to 1913-14,Inol. . |

Seasonal

Mean Annual Mean Ammual Runo:r! Dam Area Dam Area Dam Areg . gum Totel
Sen Diego River Area Precipitation Total = per aoaaon. ‘12’8q.'.lus 92 Sq.u{. 87 Sq. ki, 191 8q.ki.
Drainege Area - Sq-mi, Ims, Ac.Ft, Ao,-Ft, sq.m. | AL i -

- : - ey A Ao.ﬁ 1893—94 i 2,663 18,640 6,618 20,721
Drain Besin R 7 94-96 11,269 . - 28,820 16,139 56,238
above the | S LT gBi96 - 2,168 3,850 2,156 8,156
Cuyamaca Dem 12  36.2 23,168 4,110 m;s;r : - 96-97 4.216 14,650 8,204 27,070
Cuyamaca Dem to | B . '98-99 - - 472 1,033 578 2,083
Diverting Dam 92 26.0 122,417 12,144 132.0 ' - 99-00 260 .~ 6bb 367 1,282
DIVERTING DAM et ‘ 1900-01 8,081 4,360 - 2,442 9,833
to E1 Capitam LevieunT Lsiplens U glesy 4,556 2,551 9,457
Dem Side 87 19.56 90,480 6,824 78,4 ua:.os | 2,516 8,375 4,690 15,581

; . S AR 986 - b2 2030
191 6,531 22,066 12,356 41,252
os_-os 12,780 83,390 185698 64,868
El Capitan Dem . 06-07  ° 9,209 29,945 16,769 6b,973
Site to U.S. - S 5 -07-08 ¥ 3.201_- 12,632 7.074 22,907
Gauging Station 17 18,0 16,320 1,898 W60 08-09 1171 20,760 11,625 39,566
‘ e Rt hannn sy - 09-10 5,134 13,630 . 7,633 26,397
$o0 01d mBa:lon - & St - 12-12 - 8,620 13,336 7,468 24,324
Dem 168 12,5 112,000 6,216 3.0 -'12-15 2,988 5,476 3,066 11,524
. Rt : -18-14 2,606 10,700 6,492 19,697
376 364,385 30,586 . " sum Totel '1'5‘!!5' 255"621" 143,310 T 454,549
- : . Averago o _ Lo .
SOump 4.110 | 12 144 6,824 23,078,.5
.aqnaro l;ﬂla.:lo - 242,b 132.0 78.4 120.8
IOE"
. ona aoro-foot oqnaln 326, 850 gnllona.
: GRS Cl R =Qe
=8 S e e
: e & “" 3 sy ;,:f._. if:%’{-f; = :":;I ‘:.f




oe in nm;

ma :Data. 13,

lmd a.ora-feat por nqnare mﬂo. i A
rocords takon at cw ]Jau. m'nrt:lng nin. U.B,;_

L

g s

12,48 m -;'s.sa-i 122.400 " v e L ] tmsmmiems .. 8 35 . By -

: , M S Do T n m'"_ ,, 505 Shg - 2.6 20.0
o 25,00 " " = 7,519,966,300 e et Gde e MR Bt York . 656 4w - wa
- (EOTE) cme Acre-foot = 325,850 ganm" | ’-f,.’aoq‘ o ,‘._s._so 10.0
s Compeny is 7600 Acre-F eet or 8.475.460.000 ga:‘ll_pna. ‘:g(jj.._ 5
: Average Anmual surface runoff :torr 191 aq.'ﬁi a1 ..,

= _ . zs.oéé Ao.n.oé 7;515;955.‘ e
Anmual requirements of ST N : | SEHNG
@  Cuyamsca Company is:

| Balance avanilable below ' '
The surplus surfece miofz cz éne 101 gq,n

= — M -




B i SRR G gk : .;:""_,{__‘, 4
m :',1.5 nim___‘_@nm ror uy 18 haaea on the recurrence
dr.v \mioa ai'“hhon 1n smblo no.zn pase 9,
: : fl'oﬂ m7-93 tor‘;uos-u lnolluuﬂ. 12 thu pr:l.od had been normal

to the City of San Dio . !here aro aoveral mutim to ho e
v go 22 i . _ - P’r m _#Dll tho louuty o:l' yom- proaent pmpmg p],gnt would

havo boon'i"eaaiblo. o ATt e

u 1 havo moﬂmnr atatoa. I have been familiar with

‘.‘v- p e

..|

fahn into oons:lderation.- : ¢ _;_
a continuous snpply. undor any ordi.nnry condit:lm.

SECOED: The vonted and acqnned r:lghts alons the r:lm
for the domestic amd 1rrig.tion use mat be a:llmd tu'. rton e

tMs and _other atrom 1n Bonthorn Cal:l:tornia "My information

19 ha.aod on peraonal mm:l.mt:lom and aotnal tests, and I am

.
>
-
SR e b
= Byl cnm T e L

25 to 50 per cent. of tho crter used ontthe vallo Ia.nb ia ?*'?f.':" :
o B ¥ R w:llling to aasert that :l.:l! you havo not a good reliable proposition
return or Be wator for use on the atream Mher down or
OPHTSB_ ey _ e e that m1 atanﬁ thc teat of ezport emnination. I do not Imow who
below, ' 2Eh L s R R e - .
THIRD: Dur riods of extended drouth the plame of = iR e S L A S CE e e A '
ing pe | ex et P raas e m op:lnion ie bnsod on 80 mch deteil end examingtion
gaturation becomes lowered and the water bearing msterial = =~ i '
. e 8t uﬂomt pqr:lodn. thet it is possidle to embody only e smell
decomes depleted by continuous pumping. a Sk i 8 port:lon og».mh detaﬂ. mrk m th:ls roport .
FOURTH: Some years the mter in the r:lver ohannol ﬂowl o s S L TR .
_ L ol e e e Respaotfnlly snhnitted..

on the surface the entire year. Bther years “for on:lsr a fc' 5 e e R G

months, For the wet years an additionnl BnPPly“m"‘ m“ Bsm Diego.oalifornie.. __ . civil ana EYﬁraﬁ]in Engine e
looally when the water is ruming to mto. Facinra R e e A R
In my Jjudgment, by mcraas:lng yonr pump:lns :laoil‘ﬁ:lé_ol' _ g -
you can furnish the city of Sen Diego 7.5 nil:l.:lon ga‘.l.lmpr :
day for the full period. A > : , ‘ ‘ PR
7.5 million galloms per day equals '2.757.500.006“39; Redan '
per yeer. On this quentity the gross rovm‘pg‘ rat 6 S |
per 1000 gallons daliverod mlﬁ ba 3164,250.00. : 5 IR




Ed Fletcher Papers
1870-1955
MSS.81
Box: 35 Folder: 32

Business Records - Reports - Alverson, C.S - Report:
J.J. Johnson Water System on the San Diego River
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