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STATE OF CALIFORNIA 

DEPA'RTMENT OF ENGINEERING 
SACRAMENTO ~ ebl'U.S.ry 14 , 19ld . 

Colonel Ed . Jletcher , 
?resident San Diegui to ~utu" 1 ·:.ater company , 920 Ei~h- Street, 
Se n Dieg o , Culiforniu . 

Subject: ne oort o i ~~ . ~'\rank .Adams, :..anns;er Irri -
~ation Investi t ations . 

Detir Colonel: . . 
• 

3n(;losed herev;i th pleese t i pd <.:opy o:t letter ot 
transmittal of ·.:r. i rank ~d.E..ms. l-iunager Irrigation Investi gations, dated J e.nua.l~y 26th; also, copy of 
h i s rep ol·t re i·er.red t o i n the letter . 
On page 4 o f i.:r . _d!lme' r eport, we f ind this state-ment: 11 ~1or one use or s nother, :practically :..11 of -. t he 72i~ meking up the agricul tura.l lands may be con-sidered tillable and valuable under irrigation . Diii erences i n velue obviously exist , but the lands of distinct agricultural ve.lue constitute the bulle 
of t he 72~;. ·• - ' 
Rumor uomes to me that some individual in ·~ has serio~sly questioned the agricultural vclue of t hese lands elong the coast . ~ill take this up with 
you during my next visit sout~. 
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·UBI TED STATES DEPARTMlll T OF AGRIOULTDHB 

OJPICE OP PUBLIC ROADS AND RURAL ENGIBEBRING 

WASHINGTON, D.C. 
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January 26th. , 1918. 

Mr. w. F. JloClure, 
State Engineer, 
Saor~ento, California. 

Dear Yr. MoOlure: 
Under separate oovar there is being forwarded to you today my report on the matters relating to the proposed San Diego County irrigation district on which you asked ~ judgment. Attached to the report are a number of letters and papers relating to the question 
o~ duty of water in San Diego County, some of which have bean sup-plied by Ool. lletoher•s office. · There is al o baing sent an extra oop,y of the report for Col. Pletcher, subject to your decision as to ita being forwarded to him. · 
In reaching a conclusion about the matters referred to me, I have not deemed it wise to utilise general figures which I had no opportnni~ to trace back to their origin for a study of the faotora on whioh they have been baeed. It seemed to me that 1117 beat servioe oou be performed by stu~ing the question pre anted on their own merit on the basis of suoh data aa wa could ourselves gather, leaving you to make such· application aa you deem Wise. I have therefore submitted onl7 gener 1 observations as to what seem to me prinoiplea governing application of the data. 
Some of the data forwarded by Col. J'letoher have dealt with the agri-cultural productiveness of the section involved. I t has not aeamad to me neoeaaaey to go into that question very far. No ona that I know of questions the suitability of San Diego soil and olimat to &Sri-culture. 
I hope Col. Fletcher will not feel that ~ judgment ia far fl • •o one not directly involved financially could be mo an» o than I am to se 4aYelopnent of the kind proposed go forward, I can not, 
h~wever, look upon auoh queatlona as are invol ad in this pro3eo in an7 other wa7 than i~r on•llr• 
I hope I am not too late in getting this report to you. has required a soo4 deal of atua,-. . Soma o~ the da n reaohe4 me raaterlq. 

Ig;)1 t~!{i A4ama 
n1p.tion · aser: . 

~~~----~---- -~~-----~--

Th matt aea onl.7 



Report on Agrioultural Value of Lande 
ancl Dut}" of water in Proposed Irrigation 

Diatriot extending from Del Mar to South Ooeanaide, 
San Diego Count)", OallforDia. 

by-
Frank Adama 

Cooperative Irrigation Invaatigationa in Califomia 

--00--

Agricultural Value of Lama 
The proposed irrigation district to whioh this report refers 

extends in a narrow strip along the oost of San Diego County from 
Del Mar to Oceanside and is said to oomprise a total of about 22,000 
acres. Topographic features are fully covered by u. s, Geological 
Survey La Jolla, Ooeans14e, and Eaoondido quadrangles. Elevati~ S 

are generally under 250 feet. outside of elevations and direot 
coastal exposure, the signifioant topographic characteristioa, 

·agriculturally, are the relatively even slopes of the lower coastal 
plain and of the flatter areas baok of and lower than the higher 
portions of the coastal plain, the frequent abrupt break in the 
ooastal plain made b7 stream channels and ooastal inlets, and the 
frequent ooourranoe, eapaoially' on portions of the aant·a ll'e Ranoh 9 

of fough, onagrioultural areas. 

AgrionltuzallJ, the more important and the more valuable 
portions of the proposed d1atr1ot aeem to ba those _constituting the 
direct coastal plain. These are obvl oualy of aepeoial importauae 
from the atandpoint of truok growing, which seems likel.7 to b an 

I 
• 

-2-

important indua·t:ry in the transition of th• area to a typical settled 
San Diego County community. While thus far mainly dr7-farmed, the 
suitability of the lands there for growing almost, if not every, 
annual truok and field crop oommon to the Southern California coastal 

• 
plain seems fully demonstrated by the plantings along the coast where 
water has already been made available, as at La Jolla, Del liar, 

. 
South Oceanside, eto. Whether oitrua plantings can be profitablY 
made on this direct plain need not be gone into, for it is ~ot under-
stood that that is contemplated except in scattered areas here in-

dividual tastes of ultimat purchasers of land may run in that 
, direction. The similarity of the coast 1 plain to the Chul · Vista 

section, and of some of the higer land to the west, as on the uppsr 
me••• of the Banta Fe Ranch, to the La Kesa section, suggests 
stdfioient warrant for expecting rasul t from oi true comparable w1 th 

rasulta from those other citrus areas. Prom a frost standpoint, WBich 
it was not the province of this report to consider except very 
generally, it is ob ioua, as suggested by • H. F. Aloiatore. 
et~~l at~ ·· of .San Diego Offioe of the Weather Bureau, that in 

the absenoe of axv particular to~ographio diaa1milar1 ty between th 

eotiona north and s~uth of San Diego, there 1 nothing other than 
purel7 local causa for tamperatur differenoe • What loa 1 
differences there re that are m teorologioallJ signitio t 1 
matter pur ~ for th meteorologist. 

In oonn otion with the matter of soil type• within th propoaea 
1at~iot, through courte 7 of Prefeaaor Ch • l. Sha , of th 
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_SUmTA;f of Soil Claaaifioation 

• • • • • • :Deaig-:Peroentase: 
Soil Description from Reoonoaiaaance 

Soil Survey 
Soil type :nation: in : 

:on map:distriot : 
• • • 

~~~~~--------·-----·---------·------------------~----------~-----Tidal uarsh : 2 : 3.6 : 
Rough Broken Land • • 4 : 22.0 

Kimball Sandy Loama : 13 : 30.0 

llontesn.ma Adobe • • 30 : 4.7 

Coastal Beach a.Dd 
Dune Sand 

• • 
: 38 • • 

Los Florea and Kimball 
loama,~differentiated 40 : 23.0 

• • • • 
• • • • 
• • • • 
• • • • 
• • • • 
• • • • San JoaqUin sandy loame43 • • 
• • • • 
• • • • 
• • • • 
• • • • Olympia loame : 

Rough atony land : 
Yolo ola7 loame : 
H8nfor4 sandy l~a : 
Yolo loams and sand~  
loama : 
Aik n a toey loama : 
Hanford fine sandy : 
loam• : 
Dublin loama and olay 
loama : 

8) : 
9) : 

15) : 
18) : 

) : 
31) : 
44) : 

• • 
49) : 

) : 
140): 

7.3 

• • 
:Sandy loam and loamy sand surfaoe soils 
with heavy textured subsoil 18 to 36 in. 
below surface. Friable when moist or when 
properly tilled but have a tendenoy to 
bake if improperly handled. 

:Ver7 heav7 textured subsoil, frequentl7 
more or less mottled or marked by high 
oentrationa of lima. 

• • 

:For Xlmball loame see above. Loa ~lorea 
:loama similar in5117 W&JII to Kimball loaUIIOII 
:but are light gray or light brownish grq 
:instead of typiaal brown or red brown ar 
:Ximball loama. SUrface soils of Loa 
:l'lorea .loamll 12 to 30 in.deep unde:rlal. 4 
:by heaTy compact subsoil extending to 
:6 or more feet deep • 
:Loam;y surface soil averaging about 10 in • 
:deep with stiokJ red or light red clay ex 
:tending from about 10 to about 20 in.and 
: underlaid by a very oompaot oemented 
: hardpan. 
• • 
• • • • 
• • 
• • • • • 

• • 
• • : 
• • 
• • 

J 
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University of California, access has been had to the as yet un-
published Soil Survey of San Diego County, prepared by the College 
of Agriculture of the University of California and the Bureau o~ 
Soils of the u.s. Department of grioult~e. !he soil olassifioa-
tion within the district as made by the Bureau of Soils and the 
Universit.y of California is given on the attached blueprint from 
tracing fran the manusorlpt map at Berkeley. Summarizing these, 
aa in the table above, it is found that the soils classified as 
Kimball sandy loama and as Kimball and Los Flores sand loams, un-
differentiated (Nos. 13 and 40 on the map), comprise 53 per cent 
of the total. Rough broken land, coastal beaoh and dune sands, and 
rough stoney lands, all nonagricultural, comprise approximately 28 
per cant. Miscellaneous other agricultural lands, ohieflJ San Joa ~n 

sandy loama (No. 43) and Yontesura adobe (No. 50) make ~  the remaining 
19 per cent. 

For one use or another, praotioal.ly all of the 72 per cent 
r~ ~ . .... ··, ,.~ 

"/wmaking up the agrioultur 1 land ma;v be oons1 ered tillable and valuable 
~ under irrigation. Difference n value obviously exist, but the lands 
~ =MC w .... ftN • .,.... • ............ ... 

of distinot agricultural valu constitute the bulk of the 72 per cent. 
Rainfall and Irrigation Season. 

A -yea~ seasonal (JulJ-Jttne) rainfall record. 1861-1915, 
ia available for San i~o. The average seasonal precipitation for 
this period was 9.67 inohe , the minimum 3.76 inohes in l876-l87V, 
and the maximum 26.97 inches in 1883-1884. 

f 



-5-

The summer s~aaon being practically rainless, the length 
of irrigation season, particularly for annuals auoh as truok, 
depends largely on the fall and winter rainfall. 

While deep-rooting plantings, suoh as trees, ~11 oarry 
over rainless months during late fall, winter, or early spring 
without great injury, vegetables suffer or are set back to an 
unprofitable degree by lack of moisture at any ti • 

• 
' • 

Except in months following a relativelY heav7 precipitation, 
therefor~. say a monthlY fall of 2 inches or more, irrigation may 
reasonably be deemed necessary for trnok and frequently for groves, in each of t he fall to spring months in which the precipitation is 
less than one inch. The onlJ exoeptiQn that mdght be necessary to 
this and be in the case of much more tban normal monthly preaiptation, 
hich the records indicate are too infrequent to give ~oh weight to. 

During tha 65 yeara 1851-1915, and after . omitting months 
pr ceded by months with at least 2 inches of precipitation, less 
than one inch fill in October in 58 seasons, in November in· 38 . 
seasons, in December in 22 seasons, in Jannar.y in 17 seasons, in 
~e ruar~ in 14 seasons, and in Maroh in 20 seasons. 

In other orl for pllliti.nga still aotivaiY. growing, and 
partioularl~ truck, irrigation would seem quite sure to be naoeaaar.y 
through October and also likel7 to be needed more than one-half o~ 
the seasons in November, about one-third of the seasone in eoe~ ar, 

about one-quarter of the seasons in January, about one-fifth of the 
easons in ebruar.y, and about one-third of the seasons in IBroh. 
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The normal irrigation season in San Diego County for . 
oitrua groves is locally considered to be 7 or 8 months. It 
seams olear, however, from the above analysis of the rainfall 
reoorda, that counting full cropping the normal maximum irrigation 
season for truck will be in exoeas of that, say 8 or 9 months. 
With ~ess ·than full oroppinga, or with the growth without irrigation 
during the summer of Lima, hite or other standard beans that hav 
proven profitable in normal years along the coastal plain, this 
period might of course be reduced. In such an event, the land would 
be less produotiv than if fully cropped to t.uok or rotative 
between truok and Lima or other beans and the beans 1rriga ted. and 
oonse uentl~ lees valuable and anonomioall7 aubjeot to a less 
capital charge for irrigation worka. 

Duty of water. 
The amount of water necessary to grow orops under irrigation, 

commonly call 4 the "duty of wat r", ia primar117 measured by the 
amount required ~o ~ raise and maintain in the soil moisture preoentag 
sufficiently above the ao-oall 4 "wilting point" ( the~oint below whioh 
plants begin to wilt) to oare for the needs of the plant throughout 
the growing season plus evaporation and deep percolation losses. 
The only wholly' aatisfaatoey method of determining this amollt is by 

. soil moisture studies in planted, growing fields througho~tst lea t 
one, and perferablJ several, seasons. This method has, of course, not 
been possible in the oasa at hand, althoug~ bav very fortunately 
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had aooesa to results of stutA•a of this nature b7 the u. s. 
Bureau of .Plant Induat17 on three oi true sroYea in the Ohula 
Vista section during 1917. In the abaenoe of folloWing thia 

ethod the oo on and often quite aatiafaoto%7 thod of taldag 
aoaount aotual uae has had to be resorted to. Beaa1l8e of the 
small pnent use within the proposed dlatriot, the pr1n6ipal 
data .ha ... el ... d to ba oolleated from the Chula Viata, La Ken, and 

Lemon QrOYa sections. BUt little truak being raiaed in the La Keaa 
and Lemon Grove aeotiona, 1 t has been naoeaaar7 to use data on this 
class of plantings oh1efl7 from Chula Vista, supplemented by suoh 
short time ·reoords as oould be obtained from truok farms under the 
san DieiO Cit7 water BJ&tem about Paoifio Beach aDd la . Jolla and 
under the Oceanside Kutual ater compan7 1 s pumpiDg BJStem at 

sou~h Oceanside an4 Carlsbad. Unfortunatel7 the truck ~den  

under these &7atema ha not 7et become aufficientl7 established 
to give reoorda ·of grea~ value. yet the7 are suggestive. The 

. . 
soil at 2ao1~1o Beach and La Jolla is sttfficientl~ like muo of 
that 1n the proposed district to be fully comparable, aDd the · 
s~th Oceanside and Carlsbad sections are within the 41etr1ot. 
The soil at Chula Vista, while having frequsatly a more oompaot 

subsoil. is generall.7 oCJDparable with the ma~or 801ls fro Del Mar 

to Oceanside. A t bulation of the data assembled ia appended. 
only- fields have been included which •• ere able to vla1t, wh e 
owners we were able to interview, or both, or for which we were 
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able aatisfactorlly to oheok figures giTen through the advioe 
of -.ter company operating offioiala or eaploJeea. !he years 
1916 and 1917 are looally oons14ere4, when taken together, to re• 
present average requirements. 

In the obaenoe of more data it is not considered prud t tD 
recommend any lower net figures for the proposed atrict than show.n 
by the averages given in the aummar7, viz: About 1.10 aara•feet 
per acre per annum for oi rue fruita, and about 1.6 aore-foot per 
acre for truol: farming. Even then aozpe doubt ie felt as to the 
BUffioieno7 of these amounts for malrtmum yields. In this oonneotion 
the information obtained from the Bureau of Plant Industry for 
Tracts 18, 53 and 65 at Chula Vista is espeoiall7 signifioent. Whil 
1917, to whiah 7ear this information relates, was abnormall7 dry, the 
usa on tha5e three tracts, 1.57, 1.14, and 1.67, averaging 1.46, 
aore•feet per net aore irrigated, is very oons1derabl7 above t he 1.1 
aore-feet suggested herein. Alfalfa is not oonalderad at all in 

arr1Ying at the figures given, because obvioualJ the aost of water 
Will in an7 evant be too high to justify ita production. 

The area giYen b;v the proponents as l7ing within the proposed 
district boundaries is about 22,000 acres. Applying th soil per• 
oentase taken from the reaoonaiseance soil map, the agricultural ar 
ia about 16.810. aore • In m&D7 a sea, as is the cuato about auoh 

• 

aeotions as Del Mar and La Mesa, res14enoes in the proposed district 
ma7 be expeote4 to be built on rough lan4 olaaae4 as nonagricultural, 



and this ill to that eztent reduoe the percentage of agriaultural 

land in roads, buildings, and vaoant apaoea under full deTelopment e 
Assuming. howeTer, a 10 peroant reduction for auoh purpoaea, leaYee 

about 14,500 acres that would need water under full development. 

Ho one is Wise enough to read aoouratal7 the future of suoh a 

section as is included in the p~opoaed irrigation dlstriot after water 

has been made available. The plantings 4ho••n depend fer ore on the 

personal tastes of the landowners in euoh a seotion than in a aeotion 

devoted to agricultural staples. Nor 1* it eas7 ~o datar.mine in 

advance how little water, i.e., how much lass tban the requirements 

for ma:xiiiiUDl yields, landowners Will be satisfied with. If the seotion 

ere to develop striotlJ as an agricultural one, which admittabl7 oan 

not be expected, the settlers aould not afford to demand less than 

necessary for best results. san Diego oommnnities do not, howeyer, 

develop as do communities devoted to agriaultural staples. On the 

contrary. the7 are largel7 suburban, with domestio use frequentl7 a 

important as agricultural use. While investigations b7 the water 

administration of Loa Angeles indicate that domestic and irrigation 

requirements, when reduoed to an aoreage basis, do not vary wi4tl7• 

poss bly residents within such a distriot as is proposed might be 

willing to reduoe domestic uae oon81derabl7 below nor.mal requirements 

in the dr7 1ears that occasion&llJ come to all aouthweatern aeotiona. 

!he a~tant to • hioh this can be asBUJDe4 as permieaible • the ertent 

to w.h~h rea14antial value will govern over agricultural valuea, 
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an4 the reduotion below normal irrigation requirements under fall 

~e elopment it is afe to asaum permia•tble in 8 pro3eot of thia 

kind in figuring safe Jield for the BJStem, are not oons14era4 
dlreotly within the purpose of this report. These matters have. 

however, been given soma consideration; and the following in 

relation thereto is presented: 
. 

To an7 thoughtful observer of san Diego county agriculture th 

oonolusion seems warranted that the various conditions and charaotaris• 
tioa that, sungned up, make SBJ1 Diego Otunt7 communities what the7 are~ 

are based fundamentally on residential values rather than on net 

money returns from the soil-.. Too many people are attraoted by the 

climatic·, geographical, and social advantages of san Diego county to 
. 

permit the relativel7 meagre water supplies of the county -to bl 

deTot•d merely to the moat eoonomio agricultural use. The warrant for 

departing from standards necessary in sections of larger water suppl7 

therefore seems olear. If this is done. however, and a lees water 

auppl7 per irrigated aore figured on than ~a culture warrants, the 

distinotivalJ special basia .on whiah the proJeot is to be promoted 

ahould be clearly set forth. ~hie, t seems to th writer, is &l 

not only to thoa:f8upply neoea~ary funds, but el o those who are 

to develop the main landa and traota tba t will be d an.ilable 

if the contemplated water auppl7 ia proT14e4. In other word • 

in the opinion of the writer they should understand that the proJ ot 

goea forward a one onl7 partiallr dependent for the fi~~-

suooeaa on eoonomio agricultural return • 
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As praatioal ~ion, the proJeot or "sro•a• • ter dutJ 
for BJ&tems with whiah the proposed irrigation diatriat ia comparable 

ia in some oases leas tban the net agrioultural dut7 found from the 
data giTen in the attaahed ~· ror 1natanoe, the Beoon414o 

-
Ka.tual water compan7, in the irrigation oensua of 1919, reported a 

gross pro~aot dut7 of 0.99 aora-foot per aore. Mr. J. B. Boal, 
ger of the sweetwater water comp&n7, stated, to ot~ Mr. ~ai  

and ur.ve1hme7er, that his oompan7 has found 360,000 gallons per aore 
(1.0'1 aore :feet) suffioient for o1tna,oroharda, although the amount 

. 
used b7 the diff.arent irrigators ?aries somewhat from the unal 
averages. The computations of the Ouyamaoa Water companJ, presented 
in connection with this preaent . inYeatigation, show a groaa dut7 for 

• 

1915 and 1916, respeotiYel7, of 0.84 and 1 aore•foot per aore, the 
latt er baing inoraaaed to inolude aome pumped water. On the other 

baad. Mr. Tait reporta . that like Hemet Water compaa7 figarlng froa 
its own computations of daliverr, shows a gr~as dut7 of 1.1 aore•foot 

per aore for citrus and deciduous fruita and some alfalfa. 
!he question of w tar rates to be oharged b7 fuJ&aaaa water 

I 

compan7, and oth r matters relating to that compa7 in m•7 in• 
tanoee involving water dut7 haTe ~n numerous oooaaiona been before 

that state Railroad Commission. (Deoiaiona 536, 764, 1186, 1609, 
1738 , 2525, 2527, 2628, 2629, 2631, 2669, 2670, 2671, 3299; 4068.) 

i 
I 

I 

!heae deoiaiona haYe been read in oonneation with this study b7 
J. J. Veihme7er. In oonneotion with Deo1e1on Bo. 4058 the 
comm1aa1on seems to aooept a duty of one aore-foot per acre "for 
auoh orops as prevail in this tert1tor7"• Possibly more sig-
nifioant, however, are the words of the aommiaaion in Decision Bo:536 
with the broader tuestion of what constitutes a safe 7ield. fhis 
report will be oonoluded with the following quotation from its remarks: 

In determining the safe nat )'iald of a B7Bte ·for 
irrigation it is teatified that much more diftiault7 i 
encountered than to bbtaln the ea•e faot with ·reference 
to a domestic supply • 

In the oaae of water supplied for domestic purposes 
the s,-stem must be oapable of aupplPllg at all ti 
auff1o1ent •ater for ita oonaumers, and the safe nat yield 
must be based upon the minimum posaibilit7 of this suppl7 
beoaua the demand is oontinuing and aey si.batan tial 
41MSnu51b works great hardship upon the oonsamara. ~his, 
however, is not the oase with an irrigation BJ&tem. In 
period of shortage it ie possible for o~opa to gat along 
with a auppl7 below that whioh they normally require. 
!he determination of this min~ amount for crop require• 
menta whioh may be used aa a baeia for determining the 
safe net yield must be a combination of measurement and 
~udgment. This proble is the result of the following 
considerations. 

If in California, where the rainfall vari es greatl7 
from year_ to year, eaoh irrigation SJStem will be limited 
in ita operation to supplying that number of oonaum re only 
whose raasonabl requirements would be met in the dri at 
7aar, the eault would be that moat all of the ter oompante 
ill thia state would 1n b7 far the ~ rit .,~ of 78UB be 
allowing a great portion of the water auppl7 to waste, 4 
also b7 reason of th1a faot raise the ooat for aaoh unit of 
water uaed. While on the other hand. if the tar oo p 7 be 
pe~itted to tate on consumers up to th limi t of it abilit 
to serv in the 78ar of XiiDUIIl auppl7, and thi has been too 
often the oaae in California, we would ha • _ condition her 1n 
almoet ever7 ,aar th oonsumera• orop would suffer for t r. 
Good 3uaa ant Will india te a mediu aurum which, while no 
pe:rhape aotuall7 the verage, will in r ~ in t dr ~ 
whioh the h1atar~ of the region in ~eation for a auffialen 
atuDber of para ahon 1a likely to ooour, auff1o1 nt 1U1 
of water to oan7 o through the ~ ar 1thout eriou or 
permeaent 1n3ur7, if •• ia the oaae, the aropa tr an 
TiDes. A somewhat different rule perhaps migh b ollft-.. 
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