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REPORT OF C. S. ALVIRSON
on the

EL CAJON VALLEY WATER INVISTIGATION

To the Special Yater Committee

of the Common Council of the City of San Dicro.
Centlimens=

In accordance with the provisions of Ordinunce No. 1780
provicing for the investicotion of the water beuring sends and
grarvels in a portion of Fl Cejon Valley, I submit to you the
following report:

The purpose of this investiration is to determine where and
how ihe City of Sazn Diero cen acquire a reliable and permanent

.. L

water supplye A proper exemination calls for the following
azta and information:

First: The areé and character of the watershed tributary to
the¢ proposed place of development.

SiC0MD: The area, depth, and character of the water bearing
sands =nd gravel from which ii iz proposed to develop the water
supplye. |

TIIIRD: A gencral outline of the proposed mcthods of develop=

meny =nd conveyance of the weater to the city of San Dicpzo.
“QURTH: The conclusion deduced and arrived =t a«fter the above
investigations have besn made.

VATERSHED AD SOURCE OF SUPPLY

The source of water supplu will be the runoff and
drainaze from the watershed of the San Dizgo River. Pergonal
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knowledns, extending over a period of 13 years and duta obtained
in previous exuminations, made it unnecessary for me to make eny
Zurthar investigations above the town of T,akesids.,

Ths arsn of watersheu shove Lakeside is estimated to be
about 290 gquare miles. Tie elevation of the watcirshed above seas
lavel ic irom 400 reat to 6000 feet. The general conformation
o the surface is rough, dbroken and mountainous. Ir all pro=-
hnhliity tne graater portion ol this #rea will never be cultivated
or dansely popularcd. The naximum depth of énnual rainfell is in
thé iivh maountains and gradually decreuses on the lower levels.

fhe San Diego River has several branches. The rpincipul

oncs ure orth Fork (or Coliman Creek) whichh heads to ths north

of thu town of Julian; Cedar Run, which heads to the South of
Julien; South Tork, which heads to the Vest of Cuyamaca mountains;
Boulder Creck which heads in the Cuyamaca mountainsj Chocolate
Creek, .nich heads near Alpine; San Vicente Crecek, which heads to 4
the South of Ballena Valley and joins the San Dierso River near
Lakesidee The San Diego River flows in a southerly and westerly

direcvion into TFalse Bay to the Yorth of 0ld Town.

The geological formation in the main is as follows; The
nlrsher raountains are farmed of ancient erystalline chists and
mzsslive roecks; the region bordering on the coast consists of
uniltered Cretatious, Tertiary ana Quatanary deposits of unknown
depthe Bzck oif the mesas eruptive rock hes been intruded and the
frequent foluings ana uplifts have formed spurs and knobs of
crystalline rocks, these changes in the earth's surface in turn
have formed valleys and trough-like dep:essions into and through
whiéh the moaern rivexr has cut its way in its flow Lo the ocean.
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The denuding and erosion of the hills and the detritus brought
down by the river during floods, have filled these deprecssions
to a greater or less depth with silt, sand, gravel and boulders,
and formed undergrouna storaze reservoirs. These reservoirsg
conserve the water in the rainy ssason znd equalize the flow
throushout the Yyeid,

THSTS AND INVESTIGATIONS.

The rresent investigation coimasnced on the 9th day of
November 1904, and extended for o« point helow the ifcKoon Runch
'fouse on the Wanita, to & point below the town of Lekeside, a
distence of about five miles. Tuelve test wells were sunk, three
punpins nlants tested, and other wells thet have been dug on the
abore area wzre extmined, the location or which iz shoun on the
accompanyin= diarram. Thirty-threc feet of six-inch diameter
Standard caging pipe, a four inch zand pump, ard cthsr necessary

anpliances, wars useé in ginking the teat wve.lse A reccord was

(ed]

xept o fthz ptratas passed through, and samplss cr the nmaterial
taikgen at different deptﬁs.

The following is the redord of the test weclls: AL a point
500 feet south and 90 feet Fast of the M E. Zorner of the
Jo R F111in tract, and designated on the diagrums as 0 water
cag found 4 feet below the surfauca.

wWell Yo. 1 is 260 ft. south of O.
Tirst P& feet of coarse said. AL thisg daepth seter is fvund, then
for 17t f£t. a totel of 25 fi. pass through coarse quartz and
vrenite, sand Tull of v ter, sane matsrizl in hottoms

Vell Moe. 2 is 150 ft. south of VWell MNo. 1l.
Tirst 4 ft. soil and silt, then 4 ft. of sund, witer found at
6 £t. below the surfeces Then 16 ft. of coarse sand and some

s} -3-
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fine gravel full of water, a total of 24 ft. the saﬁe ma.terial
in bottom of well.

Well No. 3 is 250 ft. South of Well No. 2.
First 3% ft. soll end silt, then 5 ft. of coarse scna, weter
found -t 8 ft. below the surrece, then 20 ft, of coarse sand
and fine gravel full of wuter, o total of 28F feet; same material
in hotiom ol well.

Well Noe 4 1 250 ft. South of Well Mo. 3.
First 4 ft. soll and sond, then 4 ft. coarse sond, water found
ct & ft. below the surface, then 11% ft. of sand end some coarse
cravel, @ total of 19F ft. (Wote) A cobble stone ot stuck be=-
tween the casing and sand »ump &nd had to »ull the easing out)
Good material in bottom of well.

Well Wo. 5 is 250 ft. South of Well Yo. 4.

First 3 ft. soil and sand, then 3% ft. of samd. V¥:uter found at

74 f£t. helow the surface, then 13t ft. of coarse sand, a total of

20 ft. A% this depth the sand zna weter run in =20 fast that it

vas aavisable to ~ut the casine,

From Well Yo. 5 it ias 240 ft. South to & low hench formed
by the deposit af former flood woiers.

From the above bench it 1ls about 250 f£t. South z=nd 330 ft.
Weat to J.ReGillin's puaplinz nlant, “hich will be deperibed later.

Well No. 6 bears S 86° E about 2500 ft. distant from No. 5.
First 4 ft. soil ana silt, then 3 £4. of medium coarse sand,
water found at 7 f£t. below the surfrce, then 11 ft. of goarse
sand, then 2&¢ ft. of adobe and silt, then 9 ft. of coarse sand,
e toftal of 30 ft. rood material in the bottom of the well.

Well Mo. 7, is 250 £t. Morth of Well Yo. 6.
Pirst 4 ft. soil, silt, and fine sand, then 3 f£t. of coarse
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gund, water found at 74 ft. below thu aurtion, then 21 ft. of
coaTyy uand ana gone fine gravel, o total of 22 ft. and iood
material in botiom of well:

Wgl) Nue & in 250 It. Worth of Vell Hoe 7.

Jiret 0 fle cowsse soand, watss founa wn O Jte then 21fte of

cainrse sand i somsg {ine gravel, a tolad of 27 ft. pood naterial

it bobLion of welle ,

Voll MNoe 9 18 500 ft. YWorsh of vell Noe G -
Tirnt 7 Le course zana, water found -t 7 4. Lhen 25 t. coarse
sind end fine geavel, a Lotal of 30 ft. gmood nat-ricl in botionm
Q' well.

¥6ll llve 20 15 500 £t. Yorth of ¥ell No. 9.

7 o
pt

it fool #0ild, then ) fi. of coarse quartz anu grinite sand,
water found at & ft. then 11 f£t. of very coarss wiow sna fins
pravel, o toted of 17 ft; ot this cspth the pump would not hold
the antsrlal, whieh wae full of water and free from fine sand
and ailt.

Woll lloe 11 beirs s. 79i° E ahout 1175 4. dictant from
e 10,
2irst O Tt in cuarue sand, watsr raand @b § £, then 20 £t of

g0l witer bencing sund, a totel of 28 ft. botuiom of well ood

well ifoe 12 Luars S 20{° I, GO0 ft. aiziung from Ywall Mo. Yle

Firot 9 fl. 8011 anu soandg wailer found at 9 rt., thén 1l ft. of

=~

coarne ssna, thsn ) ft. of silt ona gome adobe, then 5 ft. of cood

coarss sand, « tolal of 30 ft. bottom of wiell ia In ood material.

Pronna Vell YNoe 12 ihe Vindmill well nco» iHe ﬁ.'ﬁillimuson'a
beare S. 2080 B, 1135 ft. distunts
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This well is a 10 inch casing drive well. Reported to be
70 £t. in depth and to huve passed though silt and saﬁd the
entire distance, and the bottom of the well is in sand. At the
time I cxamined it the water stood at 11F £t belos the surface
of the ground which is alimost the same level as the water in
Wells lo. 11 ond 12,

In 1894 the San Prancisco Suvinecs ynion bored 6-10 inch
drive wells in the channel of the San Diego River near ths
Hivervizw station on the S.D.C & E Railwiy. These wells are
cesizneted on the accompenyine diugran as, Al, A2, Aj, A4, A5 and
Ab.

wells A-1, 2-3 & 4 wee gbout 200 feet apart and are located
in o aivsct line bstwecen the two ~ocky hills that narros; the
valley 2% bhia point. The course or the line is approx. N 37¢ W.
The river chanmel.ana valley lands are about 1300 £t in widt!:
betiwezn the base of these hills. Wells A 5 and 6 ure located
further up stream newr the southerly line of the Avbott and the
Ferry tractse.

The followin;; data in reference to these wslln‘I ohtained
from,“;. couth ond fre Woods who were personally fomiliar with
them «t the timc they were boreds In all six wells the stratas
passed throush was practically the came. The fircst 50 ft. sand,
gravel etc. water bearing, then 30 ft. of loosely consolidated
conglomcrates, throusgh which the water would slowly ptrcolate,
then 6 ft. of very coarse srevels ana cobblestones, free from
finc send or silt, and water bearing; then for some distance
through a finer grained matericl; no bded rock founc. After the
wells were compleleG a test was nade at Well A-6 with un engine

and centrifugal pump; the suction pipe extended down to 18 ft.

below the surface. : =f=



below the surfaces The rcesult after several hours pumping with the
water lowered to near the cnd of the suction pipe, was about
30 winers inches, or 38777Y gzllons per 24 hours. The floods of
109Y entirely covsred up Wulls A=2, 3 and 4 anu partially iilled
Yiells A=l, 5 and &, the caps to the wells huving not been proe-
Pperly securode.

Joveuber 22nd, 1904, I personelly mece the follo.ing
measureuentsy well A=l waley 5& I't. below surface ana 57 rte.
lnn aeplie Well Aéj walox 5£ ft. below surface anu 72 i't. in
auvplhe. well A=0 wuler 4 fi. below surface ana 60 ft. in depthe

I had previously wzce examineiion of the Vinchesier, Abbott,
Kies una Ferry tracts uhich ley to the Yort, eaet una south of
trie &LOVe wellse On the ALbutt lana, which is & port of the
winchesier tract, thne ¢ is guite an area of whai should be water
bearine lands. On the Fer:y tract there are gever 1 hundred
acreg ol river chunnel anc botiowm lanas foried by the junction
0 uthe (an Vicente and the San Nisgo River, which has formed
lagoons in wnich the witer stands near the general surface. In
oné .cll, severasl hunarea Ieet northerly trom the chinnel of the
an Dizgo Aiver, the wuter stanas at 7% I't. belows the surface;
th:ré Wes no opportuniity to test thie capacily o1 the welle

Un the Kies tract there is quite & lurge area of bottonm
land Jormed by the junction orf tne Los Cochus Crcek cnu the San
Biczo Kiver, shich should be wabler bsarine lancse

dsturning to the lower snd of the arca includeda in this
inveeligation and jusi West of the Poway wagon rouad thal runs up
Sycamore Canyon, lirs. F. L ¥eXoon wiaz putting cown rome wells
south ¢f the channel of (he Sen Diszo Hivers The tirst well was
some cistance from the river and decozposed gronite was struck at
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& few feet below the surface. A seoond well nearer the river
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bottom lands showed the toilowing results from personal exami-
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nation; First 9 reet'aoil,’sand; grawél and some oobblastbnol,
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water found at 9 feet below surface, then 18 ft. of sand, oobble-
stones and water bearing matérigl, then 8 ft. of compact blue

QIay a total of 35 ft. The strata of blue clay was not penetrated
and is of unknown depth. : '
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Commencing at a point opposite'the'old McKoon Ranch House
and in the channel of the river and extending down the same for
some distance are several lagoons of water several feet in depth,
from the 1ower end of which at the present time a small stream
of water is running. The 1a?geat lagoon, which is just yorth
of the ucKoon Ranch ypouse, is reported to have been 70 feet inm
depth, previous to the floods of 1891 and 1895, which partially ‘
£illed it.

In connection with thesse 1aéoona I will state that on the
south side of the river bottom there are several knobs of granite
rock that appear above the surface; but in the channel of the
river and for soﬁa 3 miles north there is no rock visible, the hills
to the worth being composed of conglbmeraté or drift deposited ;n
some former geologi¢31 action and have not been intruded. . The
contact between this formation and the granits is plainly dise
cernable some three @11&5 ndrtherly'frdm;the Santéé Station.

TEST OF J: R. GILLIN'S PUMPING PLANT.

The pumping piant is located on the bench of land hersto=-
fore referred th: itia_anoppnourbed well, soms 24 ft. in
ddpth. . The top or the'water'at rest was 13 ft. below fhe surface.

The motive power ia a 10 H;P. Wbst Coast Gasoline engine, and &
4-1nch Sterne'l oontritugal pump, engine pulley, 22-inoh dim.
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Pump pulley, 9-inch dia. Sgotion‘pipo, 5-inch dia. discharge
pipe 4 in. dia, A:ter twoihburg pumping, in which the surfabo
of the water had béen|1owared 9§ rt._and at which elevation it
remained, the ehgine revolutions were 259 per minutey the pump
‘revolutions 618 per minute, and the caluoulated discharge from
60 to 75 miners inches of water, or from 775500 gallons to
969375 gallons per 24 hours.

" TRST OF H.D. WILLIAMSON'S NORTH SIDE PUHPING pmm.

This pumping plant is located at the north side of the river
channel propér. It consists of four 8=inch drive wells in which
are placed 6-inch Cook weli points, length of perforation 8 ft. |
The’rirst well is ét the pump and 30 ft. in depth; the 2nd well
is 20 ft. from the l1lst well and 40 ft. in.depth; the 3rd well
ts 295 ft. from the 2nd well and 40 ft. in depth; the fourth well
is 50 ft. from,thé 3rd well and 40 ft..dopth. Wells are attached
directly to a 7-inch suction pipe, motice power a 20 H. P. Model
Gasoline Engine and a No, 5 Sampson centrifugal pump. This
plant had been pumping for several days about 10 hours per day.
At time test was made it had been- running for 9 hours; estimated
discharge 65 miners inches, or 840125 gallons per 24 hourse

TEST OF H;D.WILLIAMSOH'S SOUTH SIDE PUMPING PLANT,

This pumping plant_is located a§ the south side of.the
river channel proper. It consisté of 4=-8 inch drive wells, in
which are placed 6-1nch Cook well points, length of perforation
is 8 ft« The first well 18 gt the pump and 37 £t. in depth; the
2nd well 18'25 ft.:rom.the‘lqt ﬁell and 35 feet deeo; the 3rd
well is 30 ft. from the 2nd well and 31 feet doep; the fourth
well 13 50 rt. rrom.the 3rd well and 40 feet deep. The wells

are attachod direct to a 7' and 8' suction pipe; Motive power a
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20 He P, Lambert Gasoline Engine, and & No. 6 Sempson centritu-
gal pump. Water raised 8k £t. abows the center of pump into &
12" by 13" flume, 1na;do measurement. The test was made Nbvembor
12th, 1904 at 4 P.E after continuous pumping for 8 hours.
Engine revolutions 180 per minute, pump revolutions 465, The
flume was running nearly full, and a«s measured with rloéts, as
2.8 cubio feot por seaond, or 140 miners 1nchoa, or 1,809,500
gallons per 24 hours,

It will de obaerved that in the above examination no solid
formation or bed rock has been found, ana the depth of the water
bearing atrata is still unknown.. The well at the Williamson
ranch House is 70 rt. in depth and 8till in water bearing strata.
The wells near Riverview Station where the nills narrow the
valley lands to'thoir:pinimnm.width and the solid formation

~ should be nearest to the surface, are.still ét a depth of about
100 £t in the best kind of water bearing material. The test
welle show that the water level taken on a 1ine at a right angle
to the low water channel of the river is the same elevation
across the valley. _

The land tested and examined show an area of at least 3
square miles of wafer béaring landss On the basis that 24 per

cent of the mass is water, then one square mile one foot in
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depth 111 contain in round.numbera 50 million gallons of ﬁater,
and 3 square miles one foot in depth, 150,000 gallons. Three
square miles 19.tt.»1n dépth, would be -1,500,000,000 gellons,
and 20 ft in depth would-bals 000 000;000 gallons and 30 feet in
depth would bde 4 500 000 OOO gallons of water. As this water is
taken away to be roplaced‘by the inflowing water from above and

unde:neath.. To what dnpth the water plane will bo 1owered by
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pumping out the water depends on the quantity pumped, the wvolume
and pressure of the underground flow, and the seasonal rainfall
cn theé watershode.

DEVELOP.LINT ALD COLVEYANCE OF THis WALZH,.

I{ the city concluae to acquire the lands above described,
then in wy judgmeént the best method tu develop the witer would
be &long the rollowins llnese AL some point nsar the lower

Cad 01 1ae lanas that sxtend across tne entire river channel

oy

put in & wain suction pipe several fect bheloi the surfouce, and
extenaing tnunfall width of the nigh ‘ater channel, or more. On
eaca ecilde of this sein ana ahout teenty-five foet cistant from
tae size and zbout 100 feeti apart anc alternating on cach siae,
put do.n drive wslls, to a (esirebles depth, eqguip them with six
inch aia. Cook points wund auxillery zuction pPipes connectea with
the main suction vipee Instzll = pumpins plant on the left bank

31 bhe eciver progerly vrotoectled from the floods; conncet this

bumping plant with the main suction pipe ang 1ift the woiter through

a rorce main %o an elevation that the waters will flow by gravity
throuarsh oipes into the Universiily Heiphts Reservoir. At the end
0L the force main at the head works, buila & roservoir so located
and aesignad th: L it can be enlirred &t gome futurse time. If the
urivé vvlls above described will not furnish the required amount
oL wat:r in the dry swmmer wonths, then extend a submerred cone
Auls up siream the nacessary distance &nd onubt in 2 gecond series
of arive wells, the submerged condauit to be cornnceted by eravity
with the main suction plpa.

CONCLUSIONE,

This examination of the woiler beecrine veres and nutsrials in
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and bordering 6n the ohanxiol of the-. San Diego River in a portion
of El Cajon Valley has been made at the time when the plane of
saturaiion is lowest, and after an unbroken period of 8 years of
1ight rainfall. 8treams that usually flow the entire year have on
the surface of their ohannola 'bacome only beds of dry sand. The
high mountains have been d.ra:lned of the greater part of their
stored supply or water, and yet for all this the oxamination

shows that within from 12 to 15 mileu of the Univqraity Heights
Reservolir there is still stored a 1arge‘quantity of water that

only requires the piOper expenditure of a reaéonable amount of

capital to make it available for use to the inhabitants of the
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% City of San Diego. _

&.{* The materials in which this water is stored, and the con=-
g ditions are similar to those that exlist on the Santa Axia and
%‘: Los Angsles Rivers. The city of Los Angeles during the summer |
;, months is using about 35 !Ii;.lion gallona per 24 hours; this water
‘ff is developed froin Ceimégas and the Los Angeléa river by means

Y G

of submerged conduits, shefts and tunnels. From the sands,
gravels, and deposits in the Santa {ma Rivér channel and valley
lands between the towns okf Redlands, San :Bez;nardino, and Colton,
private individuals and compa.nies have developed several thousand
mincrs 1nches of water rrom Artesian wells, bored wells, pumping
plents and auhmerged conduita. this water :lrr:lgates thousands of
acres of land and rurninhu water to several towns in this
section, In what 1s known as the San Bernardino Vallay there
are nearly 5000 arteaiun wolls and about 1600 pumping plants
whose oombined production 13 eatimated to be at least 400 to 500
second feet oontinuouo tlow, or t‘rom 258 mnuon to 324 mil‘.uon
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| gollons per 24 hourse It is estimated that of the 225,000 aores
| undér irrigation in the principal valieyc; of Southern California
at present, two-thirds gra dependent upon doveloped underground .
waters, the.' surface atxeamo und. otorage reservoirs supply the
remaining one-third.

Yhite it '13 true .r.ho.t in the eight yvars pussed, the 'blano
of saturation hus bHeen mnt_crinny lowored and the quantity proe
duced decreased, it 1s simply a cuse of over~dovelopment; in
other words, théy have attempted to develop more than the souroce
of supply will rurr‘u.ah- Even the sarth has ite l;mita.

The rollqwlng ﬁgums show the ocomerciul value of water at
a given price. Assuma that the net profit to the City of S8an
Diecgo is 4 'oent‘s 'por one t:housand gallons; then for 2 million
per 24 noura it would be $80 ver day, or §29,200 per yesar, For
4 million gau'oha pér 24 hours 1t would be $240.00 per day or
| 387,§00 per years por 8 million gailons per 24 hours it would
. be $320 per day, or $216,800 per yoar.

If the total amount required to purchase the land, develope
the wator, install the head works and furnish the conduits to
deliver the water to University weights Reservoir was $350,000,
then an averazo consumption of 4 nmillion gallons per day and at
4 cents per one thoueénd g;:llona would in six ysars eliminate the
entire cost of the workse

All of vhich is raaﬁeptrully submitted.
San Diego, Culs Hove 28th, 1904.
i C. Ee Alverson,
Civil & liydraulic Engineer,
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