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and 
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~ San Diego CoWlty Water co., 
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~ Los Angeles, California. 
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J)ear Sirs:-
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CJ ., We are handltng you herewith a joint report mad.e 

a w 

on the investigation of the ground water in the Son Pe.squal 
~ Valley during this past summer. Thio investigation was . II. 
0 
u : made at your request for the Sen Diego County Water COmFany ... 
"' z 
~ and the San Dieguito Mutual Water Company. 
"' 

Respectfully submitted, 
(Signed) ·n. ?. Rowe 

" F. ~. Green 



November 22, 19£2. 

INVESTIGATIONS OF ~ GROillffi 'i/ATEH S IN 

S.t\!f .1.·AS .2U.dL . . ~  - - 1922 

• 

The Santa Ysabel River is knovm by this name in its 

h In t ~ foothills south of Escondido it is u ousr reac es. ._. 
~ ~ 

sometimes called the "Bernardo", and in its lower course near 

~ tha sea it is commonl.y known as thensa.n Diegu.ito". The 
u 

; santa Ysabel River rises in the Volcan Mountains at elevations 
0 z: 
~ of 5000 feat and flows in a general westerly direction, J.ase-
..J 

I ing through the sutherland Da.meite at an elevation of 1910 
I-
I-

§feat. There are 53 square miles of drainage area above this -Cl. 
Cl. 

~ sutherland Damsi ta. The San Diego County \'Ia. tar Company pro-
~  

7 pose to construct this dam. A gaging station has bean main-.. • 
~ ta.ined a t t l.is point since 1913. ... 
0 
0 z: 
= .. w 
% 

~ feet, 

:BalO\J ~  Sutherland De.msite, a.t on elevation of 980 

is ~ t is known ns tha Pamo Dam and Reservoir site. 
" 

Including the Sutherland area mentioned above, there are 110. 

square miles of drainage area above this Pamo Damsite. The 

River fio-;Js through a narrow, rocky canyon from the Famo Dam-

4ite to the San Pa.squ!.t.l Valley, which has an elevation at its 
upper end of 450 :feat. Below this Valley the River 1 s again 

confined betw9en rolling foothills. It passes through the 
Hodges Damsits at an elevation of 200 feet, with a total 

.J 

drainage area of 317 aquare mileo. This reservoir hae a 

storage capacity of 37,500 acre feet. At this }Jlaoe the River 

ia in a. narrow, box-11ko ounyon which has bean eroded inaan 

intruaivo volcanic dil:e. Below this canyon the River again 

broadens out and passes through what ia known as the San Die-

guito Vallay, omptying into tho see just north of Del I.!ar. 
The San Pasqual Valley floor consists of deposits of 

fine so.nd and ail t, which have boan laid down by the River dur-

~ ing ita flood stages. The Valley contains 3057 acres of till-
"' u 
..l 

~ able land. It ia surrounded by abrupt hills. Wells have been c 
Ill 

9 put down, according to Lae, t o a ma-"(i •;fum depth of 150 feet, but 
I 
~ as far as known. none of them have reached bedrock. 0 This Valley 
u z 
~ was settled in the early fifties. Cl. It is irrigated by a cain 
.J 

a .., 

Ill 
u u 

canal. called the East San ?asqual Ditch, which diverts ita 

water at the ~ t  eastorn ond of the Valley. It was built 
E 1n 1887. 0 
0 z 
; The West Sa.n 1Ja.s quo.l Ditch, built in 1853, and which Ill 
% -! irrigates the areo. north of the Rivor, had its handworks just 

below the mouth of the Guajito Creek. It was in a position 

to irrigate practically all of the flat lands on the north 
aida of tha Valley. Because of litigation ru1d poor eng1-

nearing construction, the headworks of the West San Pa.e ual 

Ditch at the present timo are abondoned • 

.t1-lthough· the San l?asqual Vo.ll :>y fill has a high per-
centage of porosity and absorbs water readily, the sand particles 
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have a small affective size and do not yield their wator as 

rea.dil;t by pumping, as, for inatanoe, som·c of the walls in 

t ha San Bernardino and San Gabriel Vallays. ~  this rsaeon, 

~  of the wells havs a large yield. Most of the pumping 
plants have th9ir suction ~ t . with t wo or more wells . 

Th e most common method ot drilling walla is to carry gravel 
~  along tha outside of the casing while the wall is baing 

s1mk. This i :nproves the porosity of tha material adjacent 

to t ~ well and thua increases the freedom of the movement 
~ of the water into it. The casing of these \/ells ia usually 
~  .. 
..I 

~ :perf orated before baing sunk, so that the water :nay enter at .. 
< 
C! 
~ any depth. The gravel acts as a screen and keeps the fine 
t: material from r11nning through the perforations and filling 
0 
u 
~ the ce.s ing. 
~ c.. 

Due to the Slight yearly fluctuations in the 
..J = water plane, centrifugal pumps are used and placed near the .., 

C! ... 
high water line in pits or ahefta. Horizontal centrifugal 

t pumps, direct oonneoted to electric motors, are the latest 
0 
0 

~ practice in pumping inatalla tion.in this neighborhood. .. ... 
z 
~ Tha 3-ccompa.nying Table llo. 2 gi vee the detailed data with .., 

reference t o t he various pumping plants in the Valley, 
. 

the amounts pump ad and the ch ical quality of the wa. tar, 
~  is uniformly good. Water containing lass than seventy-
five parte p ar hundrad thousand of mineral matter are gen-
erally aoceptod ea eatiefaotory for domestic or irrigation 
us a. r.ha vtella of this Vo.lley range from 26 to 67 po.rts 
p9r hundred thousand. Well no. l belonging to G.J .Baoh, 
a. t the mouth of Bach Creak, is really outside of the· floor 
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of the Valley and not typical of 1 ta ground water condi tiona. 
Tha lifts from these walla, with the plant operating, general-
ly range from 30 to 40 feet. This is one of the largest and 
beet underground reservoir sites in San Diego county. 

. ' 
The Valley is primarily devoted to dairying, with a 

few orchards in the upper end of it. Because of the dairying 
industry, there is a large acreage of corn and similar fodder 
crops requiring relatively little irrigation water, together 

·with other substantial areas of alfalfa upon which depths as 

great as 6-l/2 feet are applied annually, as indicated in 
Tabla No. 2 . 

Riparian Lands and ~  Two maps ara included, 
showing the present owners of land in the sun PaaqUlll Valley 

and the riparian lands. The ~  map for 1922 is from 
the records in the San Diego County Assessor's office and is 

substantially correct. Thera are two excs!)tions. howev.lr • 
l!r. E. H. \'/ebb, is farming the ~ t \'lard property, end ·we 

are informe li that ha has purchased this property. Ur. w. 
Worthington informed us that he owned 60 aaras and was farm-

ing the land to the north of his place a11 shown on the map. 

The map gives the area of the Worthington property aa 45 

aoree, and if the Casson Ranch of 16 acres is included. it 
will make the 60 aores he claims to O\\'Ile The riparian lands 
map is the result of a search of the County records of owner-
ships from 1870 to data. It is baeed on the theory that land 
that ic onoe separated from ita riparian rights by purchase 
or gift does not regain those rights even if the original 
owner should subsequently acquire them. 
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Definition: Riparian lands ~1 this report ~  oon-

aidered as lands that touch oithar the thread of tha normal 
flow of the t ~ or the lower banks theroof. They do not 
include adjacent lands not touching the thread of the normal 
flow of the river or the banks thereof, under which lands 

the ground waters of the Sen Paequal Valley percolate. 

New Diversions and Old: In 1922 there ~  only five 
ditch diversions mado. The uppermost is ~  old Harris ditch 

with riparian rights. The second ditch is tho old East San 
~ Pasqual, ~  has a well established ~ t by appropriation 
~ 
u 

; and adv9rse use. The third ditch is tho upper Webb ditch. c 
0 

~ This was construc*ed about 1917 and irrigates riparian land. 
~ In 1922 Vi ebb estopped the ~ t San Pasqua.l Ditch from trans-o z 
~ porting water across his land as he has nn old contract, dating ~ 

~ from the time of the construction of the ditch, specifying that 
: he can do so 1:t the West San Pas qual Di toh should become ob-u 

~ noxious to hi:u. The Superior court oi San Diego County, within 0 
z 

~ the past y9ar, sustained him when he denied ~  West San Paaqual 
0 

~ company the right to continua to operate their canal across his 

lend. ~ this r9aaon the \'/est San Pasqual Ditch was not 

operated ~~ the paet ~ . 

The fourth ditoh ie the Webb lower ditch. It has a 
large cross-sectional area, but with suoh n flat gr&de that 
it can carry about 25-inohee (0.5 sec. fegt) of water only. 

It is e new divorsion made in 1922 and irrigates riparian land. 
The fifth and lowest ditch is tho Hall ditch. Thia ia 

on the south aida of the River but ~  to the north side 
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o.t Hall's Ranch in u. steal pipe siphon. It io used to irri-
gate riparian land but hue its intake on land that does not 
belong to Hall. It wae first used in 1 ~ . Hall ~  

irrigated from the Weat.snn ~  Ditch. 

The remaining di tch'3a formerly used na the 'lest Se.n 

Paequal and the Myars Ditch did not divert any vater this 

year ( 1922) , ae thai r headgo. tea were washed out in Do comb ar 
1921 and have not bean replaced. 

To summarize: Nona of tho ditches in the San Pas qual 
5 Vallay have extended the araas sarvod, but rather the ~  

~ is true, with the exception of the H3ll Ditch, which is ~" . . c 

~ portant and wh ich is furnishing riperien lands, und the lower 
I 

~ u z -11. 
~ 

\':ebb ditch, aleo unimportant. 

Irrigated Areas: tt ~  to this raport are thraa maps 
~ depicting the areas ~ tho difterent irrigated crops for 1911, 

1917 and 1922. The areas shown on the first two maps ar3 taken 
Ul 

~ from old maps made for the Vol can Land & v:a ter Company by · "' 0 

~ Ur. T. p. Ellis (now deceased), ir1 the rs specti ve ~  while c: w 
"' ~ the map for 1922 ia the result of investigations made for you w 

by V! • .P. Rowe and P. B. Green. Tho areas for 1922 are also 
shovm. in tabu1ated form (Table llo. 2). A glanoe at tho mapa 
will show the area. irrigated before the 1916 flood to be larger 
than the area in 1917, the year after tho flood. Even in 1922 · 
tho Valloy had not recovered from the effots of the 1916 
flood. 

Until some ~ t  work la dona to raliova the damage 
of the periodic floods, thero probably will be no extensive 
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improvements mnde in the Valley floor. At present thero 

is a. tendency toward irrigating· tha high. or and more val ua.ble 

lo.nds by coans of pumping plant a • 

H. G. Fen'ton this year started pumping water to 30 

aorea of non-riparian land in Sec. 3 T 13 S R I w. This 

land he.e not previously been irrigated. This is t3hown on 
.. 

There \V\'fre 

Tho land irrigated in 1922 is olasaifiad es follows: 

Alfalfa 376 no res, including Bach & 
San ~  ~  

I Corn 218 " --,. 
Orchard 62 ., r ft! )_ -
Truck: 10 " 
Total. - 666 11 • v 

16 aoras of alfalfa and 4l acres of .t~ on tho 

Yap No. 3-B end 4-c. Wood place that v1ere not irrigated in 1922, and these havo 

Thera is a.n extensive stretch of non-riparian high 

..J 1 nd on the north side of thd Vallay that is susceptible to 
c 
u 
0 
lill 
..J ... 
0 ;: 
c 
D 
0 
..J 

I-
I-
0 
u z 

irrigation with pumps, that hna not yot ~  irrigated. This 

land, being on a good slope with southern exposure, may be 

a.da.pted for citrus fruit and oarly vagotablea. 1lr. Henry 
• 

Johnson's place at the head of tha Vallay is an example of 
a. a. 
J what can be dona under similar conditions. 
., 

• • 
"" u ... .. 
0 
0 
;:: 

= .. 
w 
;:: 
0 
;: 
Ill 

Tha floods of 1 ~  and the winter of 1921-22 have 

aroded ~ t  of th6 Vellay end have spreed sands over a 

considarubla area of tho agricultural land. 

Duty of Uater: Tha areas of land in the San Paequal 

Va.llay a bo\"a the Barz::tardo Ranch line and 9Xol ~ Bach' a 

land, are classified for 1922 as follows: 

Alfalfa 338 acres 
Cor.n 259 " 
Orchard 62 " 
Truck & Uiac. 10 " 
Grain 273 " 
Farmyard & Pasture 

1269 
Hillow & Streambed 

846 " 

Total ara'"ole land 3057 
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bean excluded above. There are also 58 aoree of alfalfa 

~  Fenton and Judson) land that is used for pasture but 

oould have been irrigatod with clitoh water that are not in-

eluded above. 

The total amotmt of water divorted and pumped from 

April to October 18, 1922, is as follows: 

Ditch diversion at Intake 1605 ac • ft. 
Pumped 1016 " ,, 
!i' 0 t a l 2621 ,, " 
llores irrigated 665 aoras 

Viuter used 2621 acra foot 

A varage duty of we. ter, 
all crops 3.9 acre feet. 

In the oaea of thi a wa. tar that is di vertod and. spread upon 

th9 Valley, an . unknown portion is lost by surface evaporation. 

Tho pumping extraction of 1016 acre feet will lower the water 

plane. As these lands are very porous, however, it isba-

lievo d that the greater port ion of th ia water that is pumped 

returns to the water plane. 

The above amounts of diverted water and pumped ~ t  

are for the period from April to October 18, 1922, assuming 

that there ware .no divoraiona prior to June 15th. Ur. . ~.  
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observed no diversion prior to this dnta. Earlier diversions 

from the River were prevented because of the headworka baing 

washed out. 

From the above v1a have arrived at tho following duties -

of water from the san .Pas · .ual Valley for the ~ t  irrigation 

season of 1922 -

~ c u 
Cl 
&.1 
.J .. 
c --c 
~ 
0 

.llfalfa 
corn 
Orchard 
Truck 

375 acres ... 
218 1f 

62 " 
10 " 

6.2 ac. ft. = 
2.0 11 " 

3.0 " " 
6 2 " " • 

2325 
654 
186 

62 

3227 Ac. Ft . 

The above results are baaed on the duty for alfalfa 

.J and truck·under pumped water. Tho duties for orchard and corn 
I 

~  easumad, although there were larga areas of ~ which re-
o z 
~ ceived no irrigation whatev.Jr, the areas of which a.ra included 

~ . Using the land undar the East San Paequal Ditch as a , 
J • basis, wa obtain much lower duties, but part of this is at-
"' u 
~ 

~ tributad to the wasting of water and the trnnanieaion losses 
0 z 

:in the ditches. The usa of Tinter under the ditChes is exoea·aive. z 
0 

-

Z I • 
~~~  lose of water in transit in the ditches was not measured 

but is believed to ba large. 

The total di vorsion during 1922 of 1605 acre foe t is 

considerably under the maxizum seasonal divorsion ahow.n in 
our records of 3180 acre feat during 1913, although there 

was a long continuous flow in the . ~ this year. 

Hydrographic Map: Tha hydrographic contours on Map 

Bo. 5 sho 1 the direction of movam'3nt of the 1Ulderflow of the 

San l'aaqua.l Valley. They indicate a feed coming in from the 

Guajito Creek and also one from Bach's Creak, but we do not 

- 9 -
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~  

have sufficient data to draw the contours in the Santa Maria 

Creak delta. At the mouth of Bach's Creek thara is a ponded 

condition, the elope of the water tabla being from the San 

Paaqual toward the lakes and the feed from Bach's Canyon 

also being toward the lakes. This ponded condition results 

in the feed from San Pasqual being out off from Well llo. 1, 

although it undoubtedly helps maintain the water level in 

the well through back pressure of the feed from Bach's 
canyon • 

Table lfo. 2 of the wells of the Vellay also shows the 
..I 
loll c 
~ physical charaotarietics of the various pumping plants and 
"' 0 

; of the quality of the water extracted from them. The wells 
t: 
0 
0 z -

east of the San Paequal Bridge at the upper ond of the Valley 

~ are not only more productive. but the temperature of the water 
.J 

= is lower and the salt content ~  than the wells wast thereof • ., 
= The hydrographic (J.fap 5) contours at the junction of Guejito Ill 
u .: 
~ Creek with the Santa Ysabel are indicative of a restriction 
0 
z 

: or barrier of some kind, as is shown by their being closer z 
0 z w together than either to the east or wast. This barrier may 

be tho re eul t of a fault ~t ending down Guej ito Creek and 

crossing the San Paaqual Valley. or may be due to the delta 

of Guajito Creek, whiCh may have been built up through heavy 

floods from Guejito basin with insufficient floods in the 

Santa Yenbel to oarry·away the fine, tight material deposited. 

We were informod by a Ur. Boyle that Well llo. 41 in the direct· 

path of this barrier or dike, can only pump to capacity for 

six hours when it draws air and has to be shut ~  to await 
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the return of the water. This ie the only place along the 

River ·;here there is any definite evidence of a dike. In 

dry years. when the water plana is lower and there is more 

contrast to supply and use, the hydrographic contours may 

bring to light other conditions that are not a pparent this 

yaar on account of the saturation of t he Valley floor. 

The area of the saturated Valley floor, as shown on 

Yap No. 5, is about 2430 sores. By averaging the fluctua-

tion of the walla for different groupe to avoid several walla 

~  a compact group outwaighing an isolated well, we ·get an 
u 

~ average drop in the water plane from July 19th to October 21th 
c 

~ of 1.43 feet. This, assuming 30% voids, after the water is ... 
1 extracted, would give a loss of 1045 acre feet. 
~ 

There was 
0 
0 z 
c. c. 

only a small inflow into the Valley during this J9 ~ as 

~ the East San :Pas a11al Ditch d1 verted practically all of the • Q 

~ 

1 water. A s t udy o..e t h e fluctuation in three test wells on 
Ill 

~ which we have long time records, shows tha. t the average drop 
0 

~ 1n the water pl ene from its highest elevation in the spring 
c: 
~ 

~ of 1922 to July 18th was o.e feet. 
z: 
u 

This would make the t t ~ 

drop for the season 2 .23 feat, with a consequent lose of 1626 

aore feat, using 30% voids. nuring this p eriod when the ob-

servations VIera made on the fluctuations of the water levels 

1n the wells , there was diverted by the East San Paequal Ditch 

and spread over the eastern portion of the Valley 930 aore 

feat,aa shown in Tabla lro. 2. This, if added to the 1625 

acre fe ot of loas as indicated by the drop of levels 1n the 

alla alone . ·.1ould mo.ka a. total of 2666 acre feet. In acldi-

-u-

II 

tion to this, however,prior to tho repair of the headworka 

of the East San Paaqual Ditch in the first part of June, water 

was entaring the Valley through the natural channel of the 

River and flowing t he entire length thereof through the sandy 

channel of the River, tending to counteract the evaporation 

losses indicated by the drop of the lavale in the wells. The 

amount of this absorption cen not be definitely determined, 

but it ~  probably quite substantial because of the raatively 

~ large volume of VIator ~  in the stream at that t ime. 

Due to the dike or barrier at the mouth at the Guejito 

~ Creek, the underflow rises and flows ou the surface at this 
I t: point and this rising wa tor supplied the Webb and the Hall 
0 u z ditohes. 
0.:: a. 

The approximate amounts of t ~  diversions is shown 
..J 
111 in Table 1lo. 2 • 
., 

Conclusions: 

. .. 

;'I ... 
u 
II. ... 
0 

Firat - The San Paequal Valley is seriously injured by-
0 z .. :- • : the proximity of the water plane to the surface of the Yalley 
w 
z 

~ floor.-

(a) Beoauea the land baoomes water log1)ed 

(b) Because of consequent deposition of alkali 
resUlting therefrom. 

The Valley would be decidedly ben:efi ttad by the impounding 
. 

of the flood flows above it, because this would J:r event erosion and 

the deposition of sands over cultivated areas. It would also be 

improved by pumping operations which would remove the surplus 

water, resulting in the lowering of the water plane below the 

influence of evaporation. 
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Seoond - The effect of Lake Hodges on the Slope of the 

water plana will not be fal t a.bova the east line of the Bernardo 

Ranch (sea diagram 8 ) 

Third - The only underground barrier found by our study 

1n the san Pasqual Valley is at the mouth of Guejito Creek. 

The more valuable land at present lies above this. Extractions 

made from the westerly portion of the Valley below this point 

would not affect water levels above it. 

Fourth - The actual riparian land is not vary extonsi ve. 

~ It includes only thoaa forty a.ora tracts that are riparian at 
0 
z 

g the prss9nt ti:na with a few axoaptiona.in the lower end of the 
..I 

... Valley. ... 
0 
lJ z -~ 
~ 

Fifth - If tha ditches are li'l: ited to the amount of 

~ watsr put to beneficial use for the past five yoars, their 

• ~ 
respective rights would be greatly decreased dus to the de-

! crease in irrigated areas since 1916 (Table 2) • 
0 
0 --.. 
:: 
0 
z 
~ 

Sixth - The duty of water as found is ~ t  

6.2 Ac. Ft. fpr alfalfa and garden t ~  
2.0 " " n cor.n 
3.0 n " " orchards. 

seventh- The only new ditch diversions made in 1922 

are on riparian land and the amount diverted was small. At-

tention, however, is called to thd new pumping plant of 

E. G. ?enton for the irrigation of 30 acres of alfalfa in 

Sac. 3 on the oouth side of the Valley. 

Eighth - The amount of water diverted and pumped in 
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1922 was a minimum due to the axoaas of water in tho Vullay 

and the washing out of divaraion dame. Ylhen the flow of the 

River ie above normal in the spring, tho divorsions are general-

ly made later, after tha flow ia stable. 
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