
ch 
eet~ 

C l o·rni 

S bjeo t: t men trom 

e Co one : 

--·-~ .oin e 
ore th 

1 De 
u'Qli 
e 

On y t, 
r • nd y 
nd Doc or ·Fo t 
oul be · nt 

u t ~~ t you 
nd nu tl B 

ou a e • na·e y 

( (I • F. cClu 

n d 

e 

• 

GINE I 

r au tura Departme t. 

e not h d Mr. T i 's statemen 
day go ~ eq st d th ., ou_ tur--
o ecu e e copy o t • e un-

.._.:.tion, f -oti r. a. Vi 

• 

r in yo 
moo h y 

een umiehe 
e ephone, 
te o id p 

s 1 robu t he t 
atiG:f ctoril~l l I am 



• 

y 

UNI D GR CULTURE 

n u 

0 ge e ·, 

0 

r Dr. crt e : • 

you 

1 ri t on n e 

epo 

oj o 

on th b n it of 

Sa D go. 

h p you 1 in t too ong and i 'O 

you 1 l 1 min t ny ne enti 
t d - to - 1 t more b 1 t y g ing e o t 

ter • I 

g _ es on ea. 
of - ound co u 1 t , o ro n mo . e gene -

te s n no e· y to gi hat eemed to b 

e d 

0 

0 ld 

4 000 

8 to 

i 

h y 

b 

n 

eo d 

0 

g t 

ou d 

co 

l nd 

than to old it to orked o er 

1 g ent t on 
-le vO F to he n San Die 0 said t h ey 

b 50,000 0 · 8 of ioh p ro ly 

e on L nd Vi t Me a, bu the p ho th s 
11 on· y bo t 

• 00 • 

4,000 c 

30,1000 0 

e en i · n o 

eat from th 

ot h 0 s not 

g le , y 

reposed r 

a · ould h rd up ly m c nd Col 

d I 

r 

toh 
i • Un 1 t a u t 

oi 1 ny 1 

do not kno ho thi ndl bu 



0 

1 0 1 1 

opy 

0 en 

it ' 

to h 

be p 

ou s r Y• 

(B ned) ·c E. • 

go 

I the epo t 

e a 

it • 

• 

I 



• 

0 

v 

0 y 

, 0 T 0 

0 

a 

t 

d 

on 

d 

'l'h urpo 

m 

nd n 

nd ot 

ly 

P ' opo 

nL 

t •!i. 

0 

e 0 hi 

- u 0 

r om ny 

1 n n 

h 

ed ork 0 

d to 

of 

0 

0 l US OF R 

8 DIEGO 

vo 0 

Ange • C ifor a, 
u u t 2nd, 9 a 

to ho th it 

ed by th 

the 1 0 Lind 

County, Ca 

ould 1 n n 

0 ny e 

the e used to 

1 g to be 

0 and 

00 n 

on it is 

t 0 

0 



2 

0 n 0 ati 0 OOB t - r 

t d in t n to 
con h y 

on r t t r, th main 

on oon in S mente Re e oi , 

2 000 0 

'000 c . 

e po b 
. 

? ,000 or 

on 

e t 1 t ' d 

ea n th per o · o Ootobe to .:sy 
n h s -st bu 1 · ho d 

the tot l o eli er v n p 0 0 

n B or s n on hs e son o 

c u ing or to g ve utfi ient e ........ ---
t c ty o .con thedlvryo o the common pr ot1 e 

n of the o a of e re ,..ion . 

to r ga · .. 

B bo J o 1 1zed ag cu ura nd i an 

D o County, nd 1 co t in 0 t 30 000 o 1 nd .o 

ioh t e g .I 
• rr m & " 0 rom 

e broke cant rd ne r y to 

t 00 to 25 t p - 1 n·d 

t 0 300 he 

re u rib Y' . 

o the 0 u t e n i 0 

• 0 0 

0 n by 

ot o on t d 0 y 

• 



h 0 0 n y n 

n y o , nd ot r ocou yi t out n o tion 

0 e 

t p b 

ne 

n a 

n 

r g t o 

c1 a n 1 mo 

0 ]3 c 

' 
· ubs 

high ord. 

on 

0 t 

• u 1 

0 h ty, 

n:p 

nohe· y yer o 

0 h 

Th 

h of 

nter 

i~e 

cas 1 ye 

the 

0 

1: at 

g 0 

0 

0 e h _ 

ri ty of 

h r h 

f the rd· .. -"" 

n t uc· 

ty 
sh ll oted 

a not 

t re 
0 us 

by blast ng 

,....._,.. V and el r San Diego 

8 te 

t io 

a 

th 

c~ io condi o 

th t 

ro 1 

•.. _t can b 

of 

0 c 

on he a 

he coast 

o tho e ot 

bed pro 

nds r m 

ind V s a. 

e 1 eno o n impe 

0 

• 

ro 

c ima 

u 

ha 

r o 

u 

on o the 

n c _ __....,y 0 t t 
' u 

ceo nt of 

th trong .n • e p 0 t u 

0 n th n c 

to t -b 

......... -t t t r 

ou b uch or p · rd b th t 

, 

• 





20 0 -o c ' 0 h oh ~ ho . 0 p ore 1 or 

t 
. in g. 0 0 n or 

1. 0 0 0 d t hou d h e 

1 0 500 acre 0 - he ree · r lant • 
0 c h a ure 8 0 u s o ~orre o i to 

0 h ectio 8 0 tho e n SanD go e lue·s 

G rom l 00 p 0 and • 0 g 0 I 

.. 
600 to ' 2000 e di te enoe 0 bo t 

500 to en ater sy ·em at Chul 

Vi es in t e 8 0 South n Ca i ornia 
• r th • 8 n ouney. at 1 l. n n 0 e ue rnon 

0 d on a 1 ta sa th t t Chua 

v · o h eas are 1 a to so 1 • cl · ' n 

c ro g.o d an 0 lue 0 true 
. 

d 0 0 t t a 0 he orchards. 

1 0 ~ e nde t 0 he d 

d n on t t ~ ter h 
~ · 

th ta ility 

0 t ly, t e oun nde t n • 
nnua 0 no oh( ges and t e 

I e product 0 ch the y b ppli d. 

0 h n n te 1 0 e lua'bl th n 

pumped a Je B. US ' h ri ~ t n a ly b 

op ra 00 le • 1 of 

1 I nc o: r ty 0 Ca. 0 n 1 rom 

500 2 0 n ~ o 0 p p • 1000 

0 he r ot 0 



-6 

lu 2500 m n r a 

n t gh 1 or h ~  e 

c re i 1 on m 0 to .5 or s 

lu 000 r miner inch 8 t omon nd 

1 he S "" . wo "' 36 p ac e. unde -
00 _ t t 0 any br the t B ve e a e 

nds on San Rey d Sant Yea Ri e s, 

con ro 0 h t r 1 t· on these tream If then 

t r rvoi g e n su e sup ly and t e nnua oha ·ge 

arc e son e, th r e 1 r S n Diego shou d 

e gr cul u 1 value o 500 p m ner'a ·noh 

stat ent s cone rned c y it the 

i u u a ue nd no tte pt m e to i ate t e 

lue o nd d a.ter or othe purpo e • e nda to be 

1.rri t re m l.nly thin 10 1 es of t e City o n Die o 

n ny oz then, may h e ded e o aubu ba aside oe 

u 0 or th c rr. h t ns o 

te ·c .anory h re soug for rov d t te 
I 

e 0 n on 1 e n n D · go that 0 y y, 

1 or t 0 g . ta onab e 0 c n e ve 

n ·he d ters 0 the co nt or -r 

0 8 .1 and a ion p 0 as th Citjr ot 0 n 8 

h p 1 0 ure rom h Q n y t m 

b he c· y 0 ap l _ tion 

0 000 0 b to ts 

n d the rly ni 0 he r · ro d . Q 



7-

t c _ly co te " 0 m y, h intenanoc 0 

Go rnm on F e d, on 0 th I d, he con true 

0 Go ·rnm n ship yard d m ine tr ining ta.t!on, 

. 0 n ro • on tr. e Y• Cam arny no 00 t d 

on L1 a n n d 0 t er t su ply an 

as b n om a di an ourc • 
an J;iego County s, o ing to ~ au oondi ions, 

ee o e n g cu1 u 1 de lopment n other 

cou t 8 ou ern c ... 11'o ia. oon a ter the naotment of 
,Q irst tate r iga ion is ic I out . o yea a go' ... ,.. 

f t cou h ld gre e ti y th organiza ' 0 of .. 

t1on e d ·s iot e e n the n il 

e and m managed pecul ti e so heme J under not 
. hou"' c e, a t re could be no other o to om than 

• 0 e · ra onde nde t ness tood g nst ny 

. 1 t . -r-r ct .... howeve n ..a.e ,re l.n,c ll c ma, • en 
. ed to t ent lands in 0 0 0 a n e e 0 y 

a t 0 ou 18 c fornia, ter at re son-
• 

00 to t n :t ·e t r e 0 ce 

-r s n e a County r ir mor c it t an n h othe 

c on c un y e oi J; 0 1 or r tio 

d t u j to mor at ion 0 ye r 0 

nd to nc t n r d r lo . • 

e n n p n y on to nd 

0 om - i und, r 0 I 0 0 

s t in oou t 0 no t I d t oppor 1 

• 



---· " 

0 b n nd l 1 com u I or t~ h en 

1 vi 0 l n ed 0 ~or e of loo t c 

C'l r ir .. v tg 1 nwnl1er 0 0 ge it s 

c 0 r on nd c n ex c rae r t) t e to -
0 tn_ on e_ .,.,. e 4ream. th e de d for 

t d ~ .. ic 0 0 6 for om ears, ith 

0 e o . r .., ~ m ,, b developed i COllj 1 , ct1o 
, 

. j II l on sv m afegu d by stora e, n . it ... 

c i • ·ie 0 c untT .oul ·no utake ub s a, " l pro 
. i . t d v lopment. e n l ' 0 , 

• 



k 
UNITED STATES DEPARTMENT OF AGRICULTURE. 

OFFICE OF PUBLIC ROADS AND RURAL ENGINEERING. 

COOPERATIVE IRRIOATION 
INVItSTia4TIONa IN CAS..I .. OANIA 

• FEDERAL OUILOING 
LOS ANGELES, CALIFOUNIA 

~  &d. 7 
.e, '>.i · - r ~ ~  

~ (<_"' - 1 1.)_ ' , 
~ •-v ~  ,_., ~~ 

~ ·;-w---1 a6-& a do t/bd. ~ ~  ~~ 
~ f . ~ ~ c.U<. J l ( Ji.Qfl u.n-1;(;_ o-u/1 

?I ~ oY ~ ll.u-4 (rvt-4/ ~ -  cv-~ &-m. ' 

~ w:&J ~ ~·  e ~  

.. .. .- ... • • - . I' . ~ 
I 

' , , 
UNITED STATES DEPARTMENT OF AGRICULTURE, • 

OFFICE OF ·PUBLIC ROADS AND OURAl. ENGINEERING. 

COOPIIiltATI\1. lltiiiOATION 
INVCaYIOATIONS IN CALIFORNIA 

't 

FEOI!RAL BUILDING 
LOS ANGELES, CAI..tFOANIA 

Loa Angeles, Cal. , May 2 7, 1919. 

Ool. Ed. Fletcher, 

San Die go , Cal • 

Dear Col • .b1letcher:-

Mr Bowlus and myself make the follorring suggestions 

after a ~ t  inspection of the lands on the San Dieguito 

Ranch and after a study of the contour map which is being 

returned to you under separate cover. On this map the 

suggested temporary ditches are shown in red and the lines 

that way be now made either permanent or temporary are shor1n 

in browvn. We have assumed that the map is correct but doubt 

if the contours are shown in as much detail as would be desir-

able for designing a permanent system. 

Before temporary ditches are begQD a careful inspection 

should be made of the ground along the routes to be followed 

to determine if there are any places where construction would 

be unduly difficult and unjustified. 

consid -ring first the lands on the northwest side of 

the Little ~  Elijo, since these will ultimately be served 

by the permanent main conduit to be oonstruoted from the San 

Dieguito reservoir to the coast lands towaJ.:d Oceanside it 
. 

would not be advisable to construct permanent distributing 

laterals for these lands along the Litt le San Elijo until the 

Q.rea to be irrigated on the ooast is definitely knoon so that 
.... 



the :permanent main conduit oan be properly designe d as to 
capaoity. 

A main di toh three and one quarter miles long and 

leading from the · San i~ ito reservoir along the northwest 

side ·Of the Little san Elij o \70llld. directly deliver rta.ter to 
370 acres marked A. 

.d. lateral branchinJ from this main ditch about one 

ilalf mile bel071 the reserve ir \7ould reaoh the area B ·of 

3 acres or possibly 50 acres in the Escondido Creek drainage • 

.a cut in the saddle of the divide would have to be made :for 

this lateral and it ia sug0ested. that this be located care-

fully so that it can be used for the permanent system later . 

Another lateral branching from this main ditch about 

t\7o and one half miles be lo·\7 the reservoir would reach 0, 
100 acres, also in the Escondido Creek drainage. · By droptJing 

60 feet in tile grade of this ditoh in the channel as indicated 

on t:ae ms.p it should be practical to add the area L, 60 ao:res. 

The lower lands in the vicinity of the walnut grove 

and southeast of X maybe served in one of three ways; first 

by the construction of a pipe line branching from the Del Ua.r 

main at its a:rosaing of the divide between the San Dieguito 

and the Little San Elijo and running along the southeast side 

of the latter stream; second by a pipe l~ e branching from the 
Del Mar ma:in and crossing the divide th1·ough a 600 foot tunnel. 

located ~ort e t of the ranoh headquarte:rs; and third by 

constructing a 1500 foot siphon ao.ross the Little Sen Elijo 

1 

I 

i -I 

f.L·om the terminus of the main di tah on the no:cthv1est side of 
the creek. 

~ e first mentioned plan vtould be costly to construct 

on account of the ·rough character of tne ground and need be 

considered if at. all only uhen :permanent lines are constructed. 

Either the first or the second would reach the highest levels 
• I 

t t ~o  be possible to reach by gravity from the reservoir 
A . 

and would make it possible if so desired 1 to now construct J 

permanent main lines and laterals for the walnut grove section 

and to irrigate up to the 200 foot contour. It appears from 

the map that the flatter lands already cleared are belov1 the 
150 foot o ont our • 

The third mentioned plan would probably be the most 

practical and cheapest although we he.ve not ha.d time to make 
careful estimates. ·•iould roughly estimate that the tunnel 

would cost $3,000 and a steel siphon ~  The siphon 
should · be constructed so that additio.ns could be made to both 
ends at su.oh time that it would be used in the permanent dis-

tributing system for the permanent lines vtould be on le sa grade 

and would reaoh higher levels. The siphon would for the time 

being be under a head of 100 _feet only but it should be con-

structed for the 160 ·foot head that it would be subjected to 

under the permanent system. 

Lande above the 1.50 foot contour could hardly be 

served by this plan ~ cause the elevation of the siphon 

ia determined by th.e grade o:r the three and one que.rter mile 



ditch on the northwest side of the creek. Furthermore the 

lower end of this temporary ditoh would }):ractically be de-

ter:::lined by the elevation of the saddle about one llalf mile 

above the siphon. The siphon vro uld i:crie;ete D, 250 acres 

on the southeast side, and E, 70 acres on the northwest side 

of the creek, the latter area including only the less broken 

land el ~  the 60 foot contour. 

The area K, 27 acres on the southeast side of the · 

Little San Elijo may be covered by 4000 feet of ditch i e~t

ino water from the creek at the junction of it a two branches, 

the water to be supplied from the blow-off in the long i~ o  

on the Del llar mejn. 

The areas F. 50 acres, G, 100 acres, H, 135 acres 

end J, 275 acres, totel 560 acres ~ be served by laterals 

t~e  directly froi:l the Del hler main. Since this part of 

the SJstec is in no manner affected by the design of the 

ceanside conduit it is suggested that if so desired they 

r!la.J" ncm be made permanent lines. The approximate locations 

::or tnese laterals have be en indicated by br<mn lines on the 

~ ·  they are in all cases an the ~i e  

Assumin3 a duty of water of 1.5 acre feet per acre 

per annum ~o oe applied each 15 days by rotation on each 

lateral during an irrigation season of six months, a oontiD.u-

ous flow of one-fiftb miner's inch per aore would be 

required. ;lith 50 per cent lose each 100 acres would require 

.so second feet continuous flaw. On account of possible 

future extensions would ¥0 comn1end desif7'ning th ... ~ o ear en dit ohe a 

for one seoond foot per 100 acres. 

.·lith a fairly deep ditch and assuming n = .0225 

(Kutters formula) the northwest main ditch should have a 

grade of about . 25 per cent at the head with an increese 

up to . 40 per cent at the louer end. !.Che main ditch for the 

walnut grove section should have a grade from . 40 per cent 

at the head to . 70 per cent at the lower end. The laterals 

should have from . 50 to .ao t per cen grade. !.!.:his would give 

sufficient velocity to avoid high seepage loss, or as ~ c  

of it as it is possible to avoid nith practical construction. 

Alfalfa would require twice as much and orchards about two 

thirds of the amount of water assumed above. 

1e would suggest that the proposed ditch lines be 

surveyed roughly to determine the feasibility of their con-

atruotion. Then to woik out the details of the system 

perhaps it would be well to prepare another map on a larger 

soale , or maps, including only the lands to be irrigated. 

For these maps five foot contours should be shCA·tn. 

At a later time we can give you more complete data 

on the practice followed in terrace and contour irrigation 

on some of the larger and best laid out orchard properties 

in southern California. For the time being perhaps the 

following may be of some use to you. 

~ e hill aid 1 d b e an s a ove the Gage canal between 

Riverside and Arlington generally have slopes of about 20 
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-cttt cent. On most of these lands the trees are planted in .... 

contour rows and the lands are not terraced. ~ e irrigating 

furrows are given a grade of .a per cent. 

~ e Limoneria Company at ...ianta Paula, Ventura County 

cakes a practice of terracing the slopes Tihen they are over 

:f':rom 12 to 15 per cent. The furrows are given a grade of 

1.25 per cent. 

~e :aastenchury lands which may be seen on the state 

nighway e~ee  Fullerton and La Habra are not terraced. 

some of these lands have slopes of 30 per cent and over 

and they are irrigated by contour rr~  on grades of 2 

per cent. The practice on the North \fuittier Heights 

is the same. 

Yours truly 
~  ?d5Y- . 

Senior Irrigation Engineer 

r f 
f 
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UNITED STATES DEPARTMENT OF' AGRICULTURE. 
OFFICE OF PUBLIC ROADS AND RURAL ENGINEERING. 

IN YOUR RCJ>LY f'LEAIC 

nEFIU1 TO FILE t4o..·-··•• 

WASHINGTON. D. C. 

June co , 1J19 

San Die!o, Cal . 

San Diogo, I had in l ~ i  that I nad StlS,:.rered et.ll OI 

your i~q ir  bt..t ::n recei v ir1g ~ ro r lettt:,;r o~· Ju...Yie 1? 

realized thut I had over1··:>ked re l ll~~ Lo ~i  inr ~~ir~ r 

for ti:ie . 

If I il r~ .. ~l  t!'.; COL .. clitjo" .. _. unc:.cr ·::n.:.<.:t: 

The COi.tOltit ~  ~o little graae t .. ~t it ·;;otlci l.tOt be rrac -

ticlil to use a meusuring weir . v! e J .! t.1 .e ... ~ t e c t  ~ .. 

to be near tho ~ tlet f'1·ouJ o ~e~  __ eservoir , ;·;z ~re tLe 

·.·hi ~or mt:../ nuve ~  e veloci t~r a ue '- ~ t •.t. z e~  JLJ th.:. :> LJ .t . 

Prollbbly the e~t way I CtUl help _you iH t 11 e .. :utt r l · L:> 

descrioe u numiJer of uevlces. \''it:. v .. len · -~ l. ti ;e r,uu ,. ~ e 
~ ...., .. 

e:q)orience, or ubo ttt Wr .lch ·.ro .uve ~or e 1rJt r•:leare . r, .is 

may t' i ve you ~or e sn e.:tions . 

If it were r. OSRibla to ·.uvu t.. ,,_. o 11cr-p:>n.r 

and drop in level tz1u .l \'w>ot;la •Je i"equlred :for to. 'Nei r, there 

are a number of i ~tr r e t  which :ni."'hL e ·. '"·ed to obtuin 
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70 -lr. •Lr - .:::.t · " .•. • ~ ;;, v :::" , 1 • ~  _ r. , 

.. . ~ arling, ~·· ... , :...... . . 3 t. t 
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1' .......... _.le 
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·: · - ~ ·~· .... - ""' r"" \1 "' ~ r ·.:. ~  -.L .,. .. ... .....J v"'- .._,,. v - ..._ .. I 
a.i ,.-:; ~o ..... .} u- ?hila-- ~ -

~ - . ~·rie  Belfort Observatory 

~  t i :-1ore , !.. • "r: ·1· )" 1 e - n 'o1r T U'-" ·-- :J t) "'' • V,: •··• .!:. e 'ut·l c.y fj1r"' " 7 • ' ~ ........ , , - J •I t - • • 

~ e "Lyrnsn ~e - i - t r  i~ m<:=nui'actured by the 

· - e·r· . J ..:::. '- -e...,·c:: el'" ··o .. ...,_. ·· •• -... w - \_. 1-.i'l• .. C:! : ' - ~ ~ 

~ . . 11 · ~ ~ a. sn u 

It o~e not 1ive a 

CJ_. ti -~ ·  ·s rec:-;rc o:· t::e ?-a?e ei~i t  - . - 1 ·tt t it i·~ cul i bru :.e d 

... ..., -l· Q 1.1 .... :- .... 

! ·-·-; e 

- I -,. ... "= r:;.!._ue r JI e cre ~ e e t ~ ~ ir  over t!.e weir . . -
rp· ... r.e oro:::. ......... la' o i ..... ... ll.., i,l -

• 
~ .... ea i.l connection ·:1i th a ra.ti 1c f } ume ·::it l 

•• J.. - • .... - ·- -·.oc:: .::-1 ···~ r er r · · .. .s . ..., .. ~ •• tl, .. . · ... t..-.i:: e _co_ aers. 

... .J ... e r. ulu t.e a..;a ~ ee  in go :ld oroer e!10 I believe it i ~ ae-

· · ~~ l  ---:.,; """"' .. . . -;.o .:: ..... ~ :> •. s ae ;ice v:nich has no cl:>ck l ~  the 

to be vifited f reGuently. 

.::ec?rd in2 ~ · est ~·t ch ..... ~ he Bristol Company , 

~~e ~~ile  Le ter ComJuny , 141 tllk Conn. t; _(l 

...... 
.:;; ·~ . . o:.: 1_ on, ~ ~  , m!!n ' · t.!C t ure, c...r& not to IJ e reco mmended 

~ee i n the te e r ~ re of air 

1 
I 

l . 
-I f 

r ' . " . JL3 • L. • 1r 

end · ~ lter af' 1.hnct tl ...... u · 1ese e~  

A ratinP. flume ne r the re~er oir ,, , ; .1 • -r . 9... . w 

give e t rue ~e re e t if the el ci~  Jf 

ei f ected r ./ t he e~  :>11 tile out let; . , ,, 
~~ -

6 is cn.sr. e l.'Il.' _o.h.t· 11 0"'' v !.."> ··.•,r J..ll · • t t · · 1 • - .. " ;o<.•, ·· ~re c · ra ~o -::1 ,;u 

}lel. 'I I- •• • ; ·· t.. , UllCI U.l1(.t e r ·tl.Ch COl!Q i t lO(.. i C·, ~ .: : l. .., , ,1. 
\ .. l. . ~ ·"' ... to 

f-et a proper ru i i1g curve . 

The Vcntl r i neter nd?h1; be ad!:intcd to ~ - ~  
~ ~ ~ ~ 

conditiozs , altho I f ea r t ~t it ~ l  r~q ire ~t ~  

IDUCh ]O .. ~  4 D 'nePd S. .. ~ ~ Oro· J.· n· r.ru! - ~i • - ~ - u. - ., • 'e u o:- · · i.. • • £ r:e 1 r . 

however, ~ J • • ··11· o;, • .... c;;\,. ' • •• ll 

not c: e an 

I -:;oald ~  --:: ast t hu. t you y;ri te the dimrJex r ] • 
~  . ve ~-  e . -· , . ... t,.; J. 

Cornpuny, 11r.. !lorth ~ro  J?hiludelphia, ~ - •:;...e ..... • -· IJ.u. ,. - 0 V ~ -

aence Iron Providence , . .. •• • I • • 

of' Yenturl meters tHH otnc r r~ lic i t }' trwneltts . 

Sinmlex people f' et ~  Qtlit,c u nnn.u ;. r :> f ~  ~ e l.' · ce .. t . l • 

I believe t ~  ~  a v. nr,· o ·o ~ roc.•nl• ' er ~ ... .., ·or '1•:. t, ri tn r .4 .. . 

i;.ll o"" t hi ~ b r i. . e n s ... ::> t r , ~ a o . i r ..1 ' j • 1 l "' ·.• .. 
oi' u device wl ich wi 11 tot~ l t1p ou 

.·.·u ter i :n ~ Jme vhu ~ t ho ~ o l'ut.,h l on ... u.:. t u 

or electric moter oe~  r u u , e .. 
j • 

... 

. 1 ty .,. . c:. •t,_ ~  L , 

.. uc:n • .. 

use · ·i th ] ttree cond ults , or ,:1: 1' r._.J, c··1 1·"" ·· ... l1' ':\ d • o · I"r 1 ~ ._ · u ... :• t.,;; · t. l. ... , ... ._-

tion r-ructice . 

Ottr experiment 1 or~  in l !111erisl lull y o ·i .. i ~ te  i n 
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~- :.r.- o ' J ..... ..J .,.. t:• -
~ 

· ~ ,. 0· --.... 

rr.s de 

. ;o _ .... - . 

1-:no·:.n as the Dethrid .. e e ~r  I •. 
- L ll t 

;;· oe ler~  

,_.,. c c 0 ~ 1' :J ... ... ... -, .. ;::-. - -..... --· J .. ~  

l . . ·· -- ~  ... r .. -' c., .; .! ... ...J ' • :1 L. .... ("\ a· ~ 1 e· .. ~ .·.... - .·:I.eal 
... r · t ... -- t·r' :; J - 1 - . , .=. ., ..... tJ t ~ ... ... .. ~ c:.:.:. nit .-:it!: a Vee ·er cyc1Jeet8r 

re l J, ~~ "'i one O:t' .'!!!S'.J 1 . 

.. , o· Q t- -'"' '"' · e ·•• Q 1· -, (.) • • ~ II.,.; \AI r... ~~ \ .. 

C: ... ....... . -c.a -· ... ~ .. -~ .... ~ - ~  2 ~ 4 ~ o e  ~iece  ~ -  l ~ i e  

., ..; . . . 1-J-- .... -

r ~  

. . . . . 1 ~ . .-· ... .:=.. .,.. , !''I" .::! ·, • --.. ... ~  ... _ - ••. _..,._J."" 

-.; ., ..... ,, .; - • (;;::. _ .. ,; ~- tl.• "'1 - ··--- --· ... _, ~- ....Lt: .1. 

- ~ - .., • "1' . e ... ,... -
- · -·· _. • : .. ' I ~- ~  ... 

t q .. .. .--..y. -- .;":I ···-1 --.;) - ~  .L - ~ _ ., ...... r : . c:: c ,;· • 

'"I , "' ...... ~ • 1·· -· • ,.... .... I , ·· {\ ..J ...,_._,., -...:U - ~ ~ -

..J• -.. .J ;1 J.·- ..; :-- e I.:# I. - .1. • • • 

.• - 1 .:l I ., -;• 
~---  e: ceu t t - ~ .J. -u 

.•. • ..r.; . ... . Q . .. -... - 1 . • 'l ~ .__ :., ~~ .. _ ..... e e eco i ~ 1 oc ·-eo- i)·.; Q+.;c, .. s - l\. •J ._ .. .... l\. 

+: r· ::3. r; 'i - ... • ..... r.> ~ 
\,1 -~ "- - •• ~· .. . 

. • 10. 
-. . . . 
~ C!l .... - ~r ... """'" -..... ... i:e 

. : e !:c.; o :;_ <..: ce • S C "r"n. - C: l. .. , - v ,_........ ..l.-
I • ' 
~ e ~ 1 .-. ; et' • • j ll_C: I . "' ... .. ... to 

tJ be cleared from r ~· qt ....... ~  - .,. 
• ._v ~ ~ - -

c c · ~ ~ -c: ..:. ..,.. ...... ,.. 1· · ... _ _ ..., ... _..,....,_ .. v .- t i r:.e 

r-- J.· -,..1!'... 
.. ... - ~ nt i" :le l ~  .. i1: r.eu.d, ::>bviutes t i c .. eceE!si ty of 
~ e:locf. _ d rt: ~ i ·~  :.J recorc ~ .. re-::t s if: tnc iteli::J.!lce or 

:..nPeles . 

1. 
j 

T. 

I believe ~i l r ~ ili r · it~-~ tniE in-

I hu ve believed that 

Lhe o~r~~t  ~ro i e  

htive 

J ons tine th i; 

·.:. cc·· , .. _c. ·· - - ... ~ ..... ~ "'' . 

. 
'I ' ( ' -" . ~ 

I ll ... . . '-' 

." • ... ,,t .... I ·, ..... ""-. ......... ,:;, ~l  .J.. int:.1ly ., ,. m-... . .. ~ n :1 ~e · ·::ion 
ti1 ~ -t::l t / ~e t or e of t!le 

~ort Dollir1s , Colo . ~ i~ le or~ tor~  i~ l ~ l  the best 

Jl ite i~  in 

you. write ~~  la 

t ?:c labrator y tor i~ r~i io  Dl 

ou ~ri-

ou s .. ·::: te rs ti.t1 l' o 1·t Colllns ·~ ~ tion . .: nr r.: 
t e~  tLe: res ttl t s 01 th -9 t E_:'t o:i · · · ro L • ~ e ;, •. /Cl r: . · r1 r. . . ... r . • Ill.; L.C l;!. t: 

C-or,·· • " .:t "'-_;- . 
.j J •• r . ~  . ... 1 : 

t ... . ~ ... . '\ . I •. · r r e co ll u c t i on ' I ' •'\ 1 • I ( ... . """ . . . 
m0tor to oo r ~ eo ~ l  uccurutc 01.' r~ -.-1.; 

hO:JCS, uu t . t.H ... ···:-·n lr· ".o ul .. ·)·r. c:rf' ' 11 r •·c ~  1 .... - ._ •• \,; :. r. u t .. 1· .. ru Lhru 
(ldt (' 

the motor the ""'<.: rCDlrt of tji-F ·~· · ~ c J (.'il'tOl'uulc; 
f"f) t fY 

the e i~ v.·us such t ~ ·~~ no cot t.: ttuJt corr ~~ ctio  

upr>lied . 

ColliHS te8t 1 .... ' , c <:.;: ,_ i ... 

u ... t !... • • u 1:» .. 

~·t r 



,.. ; t ·-'- - ,/ • 

.. • 

. . .... ... . .. - • 'J - - ~  ... -e .. ' t , ... .. ... ... - .. .. ' 1.' \.4. "' !.cl 

~~ l •' l'r- ~  ........ tJ .. • '·· ..L.. Ji .. 

·::ri tin. .... 
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. .. :t .o:t'::>rt 
c ::> l l l ! ~ :_ ~ .c ~ c "' l~ • .., -.J.,: .J · ~ r..: 1_Jrt. 01 " ,r· r,.. -4· rl·"' e•e r .. .... -- ~· -.J .... ~ "' ' • • v 

c.::! C. i:. 1 obtc.il. t . e i ~ :>r:::c.: · ion ·::ill l t ~  '. t .n t? you. 
':l · r'n l" .. --- ........ Lv -r ,, -:. =- 1·1 ~ 

• - ..., .. .# - . ::-e 1 c- ; ~  . ... .-.....- ..... .. - - size it c'Jnld 
e · ~eci .:i :!::>' t 1u.due error. 1 am tt io t ~ to .. ee the 

.:;;-dror.:.etric ~ ete r :-er_ecteo _.uci .. u ·. e accur !...te lo r 1 i)eli.)·'le 
i ~ ·:::>, 1 o --~ · e  •·i 11 · . ···,:; .-L. a· , ..... 0 - -- - -= · - ... - .u , J U.:: c ~  10t recommend i ' 
. 

:."l. ... n t ~ t ~ er e :.Ul-.. i_ ~ reo t ~t it is corrac - . 

:...iven, is 
..l Y' e .. . ..., ·"' ... .:::. .,. ~ .... •• .. ...... t.,;..._. - c:.: '"'I . ..... ,::. -4- • ~ • 1 

.. .J •• , ..... ~ ..: ~ l- .:;. r to 
... . ... . - · -o~c-·  .. c '"" :""lt • · --~ - ~  ~  • ... \,; e r , 1. u- l. · ; c.: • ""' • ~ e o· - - .. - · ,J - , .. n ~ i e lines t! .a 

i .: -.. - . . ... . ~ .:.-= -ti l ~ o  :.!1:;:. ·_ ~ · . - - ~ r .., o- 1···e a - r· ~ l ..... ~ - •• - :. ... .. ~  i:.·-:: ui::'tt.rerr:cn u 
• • • C' .... ..:... ••• • ·'-·- - --- .. . . ; ....... ;::. .... ... r" .. • 

J. !.I <J I::.;:: - ( . ...._ - .l ... .. R On, r t···'"' o · · • ,... -,.- of -... • .. .., l. 'f..I J. .. _t;.t 

as .·e: oeu n Meae and ro clr .uJars are out f or 
, .. ,., .. ...... . t Q I- •• • ..... I I ~ .) ,L• ..l. • ~ ..... ,_.. •• ~ ... - .:... .. tJ' '"e•- r'"' .. • ~ t:: 0::: tod g,y i· t .:. .. r. r rlil ~ 1 i nt -. -

.... 1 ::: ·:.as c..-.--:::. -•• T !::na tn· - ~- re · ,·.:: ~ 1 .... one · -r. t '!.o.e .,... lant h o - 1 - -- • ....... oJ .... :.:. ~ ~ :1 .-:new a..1. 
c..r.b :)· : it . ~ t' _ ~~ e  ~  · n · t . -

-: ipe . 

~i · - j. ..... · : -
~ - -  -- -- -~ .. 

1 c:...n . 

, 
I ·10 i Jl ::>rn. ti on &$ to i -c~ a ccuracy. 

1 :. ~ e .:ri t-:en ome".ht:.t w.t rur a om, t u 4 • trust 

o· ~ ~ e :-· · r .. ·e ..... i"';.ls .. ~  t ·c · ol tion ~ - ,J -'- • ..:.. .. of 
•,-. 11 .:l ·1 ... :J!. _ tJ _ ... e~~ .. c.: .. o ,y ft r ther uid tha 

:> 1 rc tru ly, 
C( {' 

-I 
I • 
J 

\ 

\ 

-· . 
./ ;· 

I 
~  

' 

I ., 
J 

l " . 
i 

I 

/ 

.. 

!.U.·. c. :m . Tu1t, 
Senio:c Il.•r:tu"'fiti 11 ~i oor 
U S :Do:pt o:e -l ;, •icsultnre, 
~oc ~ole  Cal . 

.:• . 1:JJ.r:-

I 

JlU'lO 26, l9:l9 

o ~ v0r-:r ld.n.=t l to(; or ~ ~ ·  ?,F ·(;h ·:c·cr i -.rca . 

short tiroo nr..-o I h'.:'t1. :r:r.. ~ ol i  o.: th o U. L. G-• ...; . out in the 
:s7!cld to loo!c O. .. li o·"u· or.;·1dni.t ~ t  ~  n ~t ·cco it l~ lt tio  on 

fiodJ.y :rooommc:ncled t lm uso of tho \·1 .. tol .. rt ~o net0x t a 

cel·1;[!iU polnt on our oondui"'o, nl1out 1/2 n ilo o~o·  t~c dnr.1. 

\'!a ta.lkad ·~ e . . ·ttcl• over ~rc ll r '1i"l.d 1 ot"1 h u :u1d I bolic-v 

that by tho ·JiiJJle ·the vr.:Ltor --o~c~le  t~ ·  l)Oin1; 1 ,·ihiah i.:. c. !}') a u 

Dtl:aight O.\iay port:ton o£ tho oonU.u:f.t, th.:-:. t t ho ·r;o.ter u i l. h tW 

paaoed t hl'vUSh tl Ouffioiont llULib or Of oJlt! n::,r-o 0 ir- form ·to l n 1.'"C 

ovoroomo w1y d:lfferoi!COD in t.'u-1 velooi ty 'l'lt to at:r:rol·ont ln ad 

of ~to~ beb:tne. ~ te J!ot.\z":r.: fure . 

I hopo we can r.;ot n goo(l r ti ~ curve at this point. 
If wo fln(1., ronovor., t ~~· :nn.' :r:'.tlt16 cu1--vC' •luoa "t1o·c hold, , .. o 
will inatElll o o· o~ o station ut tho lower ond of tho oond1.1.it. 
Tho apovo mothod wno ~ ~ doo1dod upo today. 

Tllo noxt vroblom wo ht'tvo to ol v i .. nn uoonomlonl 
method of moosurlns tho \VUtar c.u i ~ io doli.VOl'ou to ·L;ho lrrl-
aation oonoumo1•a. t.= it ia no1: ooJci too muoh. I ; uld a!'llr -
oiata any adv-lao you onn n:lvo mo on ·thio oubjoot. '1\hunkl. ... 

:,) 7 0 

for your very ~re t lcindneoo i n this ! ~ ti or  I O L , 

TID{:BK Yery trul_y . ours, 



UNITED STATES DEPARTMENT OF AGRICULTURE. 

IN YOUR REPLY PLRAIR 

RllF'IlR TO FILa N---

·rr - . 

OFFICE OF PUBLIC ROADS AND RURAL ENGINEERING. 
WASHINGTON, D. C. 

Los ~ lc  Cal. 
July 3rd, l91J. 

m'h o.,n ~ . . ,, . 
~  ... ~~- .::.. _l.n£;, :::a.. ~-letc er ~o ~  

Se.n lJiC£;0, C&l. 

:.1 ... ::inc: 
~-e l i e :o ./.:>ur letter of Ju .. e 2oth recurding 

~ e ~e rece t of ~ ter as it :s delivered to the 
• • • l.rrl..Rf:. wO,..._s I ·--oul-.1 .. s11 o- est th t . .. . ._, - -wG n ~ :.=-ou t:l.Sh to make 

e ~ ns t::.c ~i ror etric neter r:ot4ld be very ""'rHctical 

rrovided the size ~ere selectel in eccord&nce ~it  

~ . . 
~cc s1.ze of ~tr  -::o be e r ~·re  · ~ ~ v ~-~ I oelieve such un 

... ec.su:in .:; \7eir c.-"'lci n:.ter staee recorder. ~ · c· have 

tried a nU!!lber of ti1e \!.._ te:r stage _·ecorders e.:nd hnvo 

hc.d. r.:v.c·· tro1;.ble i~ re ~l t  the clocks. rt is alsJ 

/ -. ./ 

c bother tJ change the record sheets and unless you lmve 

e evJd ~  to look after the ~tr e t  they nre not 
.. • ..co t .... ~ c ory --·Or ~eo~  · ~ ~ 11 .. ~  r~ e au u.e very points to irri-

cntors -;-ncr tl:c ·;,rc.ter is running intermittently . 

I hc7e ~rit~e  to Fort Collins, Colorado for the 
rosults o! t~e test of the Hydrooetric meter and Tiill 

let you ::no" abvut t ~  to t - ~~ o as ~oo  as I cot rord. 

Yours truly, &6 'J 0 (' 
. R . <.. 

senior Irriention ~ ~ _,neineer • 

.. 

fF- 0 1., IR ••t .L..I," • • ·~ • ...-u J. • 
onior ~~ o t:J.on ~ ·i oel  

1J S D_ppt of A3r1oul tur a , 
Los Angoloo , li~  

Doer , 'ir :.-

JuJ.y 17, 1919 

Tho l"oo >rdo o:e tho tcs-'os o:f! tho Holia.nco ::otor l~o l o  

mo yoi;ltc:t<la:'r to ~ o  u:1u I have l"OO.d tho roport t·.rith n l!l•cn.t 
de 1 o:r intcl"eut and pr.o:ti t . I was ron1ly r c~  c ~ lri c  to ~i l  

such a hi3h porcc·atll'!O of: error. 
If it ,.Taro possible to ll..'lVO a :fairl.y ao:natant disa}Hlrgo, 

one of theso· meters could unquostiomo:Ly be so calibrated B.s to 
give exoolJ.ont remtlts, "tut I do not bellovo it \'JO l.d. be o1i t1.blo 

for prnctioa1 1rl.'i&1l"bion work, for thero would naaoasaril.y b 
wiito variationo in the amount of water })llSBing t~ ~l the nator • . 

\'lo aro i11otallin a GtU .. J.ey GJ.•n!>hio W.utor to ~ !'tcgister 

on H0 dgoe CvnnJ., but lm.vo not an yot mudo ~  deoiaion on tho 
mothod o:r mOO.bLtlw .1113 tho ua tel.. dolivorod to tho onoumol.' . 

I deoply upprocla t-o your ooncllne; me tho offico copy of 

the raport und trust I nay be able to rooipl"oanta in uomc way. 
YolU"O vory ·truly, 
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