
SANTA FE IRRIGATION DISTRICT 

From the papers of Ed F l etc her, the f ollowing letters were 
removed to the alphabetized corre s po ndence files 

BAKEWELL, Robert (Se c ' y-Mg r, Santa Fe Irr. Dist.) 
Bakewell to Fl e tcher, 10/22/4 6 
Fletcher to Bakewell, 10/23/46 

BECHBERGER, Wm. A. <Tax Collector) 
Fletcher to Bechberger, C4 letters] S/31/29, 6/ 19/29, 

6/26/29, 10/29/29 
Bechberger to Fletcher, C3 lettersJ 11/20/29, 12/19/29, 

12/23/29 
BOETTIGER, W.O. <Mgr) 

Fletcher to Boettiger, [8 l e tte rs] 1/7/29, 1/26/29, 2/1/29 , 
5/7/29, S/27/29, 9/25/29 , 9/25/29, 10/5/29 

Boettiger to Fletcher, [3 letters] 1/24/29, 5/29/29, 10/2/29 
Boettiger "To All Water Consumers," 5/4/29 

CALIFORNIA CORRUGATED CULBERT CO . to King, 6/30/19 
MYERS, Maurice, entire correspondence file of MYERS, MAUR ICE , 

Aug-Nov. 1944 
TAIT, C. E. 

Tait to King, C2 letters] 5/24/19, 7/3/19 
King to Tait, C2 letters] 6/26/19, 7/17/19 
Tait to Fletcher, 5/27/19 

.·.-:·.~.:-/~ ,~~~~~· 19_, under and by virtue of the provisions 
. 

Chapter a, Articles 1, a. and 3, ot the . 

THE BOA.llD OF 9UPE..liVISORS OF TP.B CCUHTY 
OF SAN DIE~, STATE OF CALIFORNIA, 

ot the 

of 

Party or the second Part, 

W I T N E S S E T H: 

V~~S, certain ~ands hereinafter described, situated in 
county or San Diego, State of California, and also within the 

G.AN!I'A J'.K IBBIQA!l'IOB ntS~ICT - ·--
., have been tax-deeded to the State of California for --------

and 

~EEREAS, the same lands have also been tax-sold for two or 
have been tax-deeded to t~e .~AlfU. D IBRIQ.ATJON DI~IC!r 

delinquent ~GATION DI STRICT 
assessments; and 

ot the County of San 

tor the best inter-

said ~roperty be 
restore4 



Item IJ3. 

NOW, TP.EREFORE, to authority granted by 

and 3, ot the Revenue 

California, as amended, said 
~ Board ot SUpervisors hereby gives and grants unto said SJR!A -

the above described lands upon the following terms and con- · 

to ~ : 1 . 

That said DISTRIC'l shall have the right to exercise 
' . 

• 
o,tion at· any time ~ n three years from the date ereof~ 

.. · ·. 2. · · That this option is given to said DISTBIQT upon the 
. 

express condition that, ct the time se:id DISTRIQ!t' exercises the 

same, it she.ll have ~ bone fide purchaser 'tor said property ready, 

· willing and able to purchese the same, and said DTBTBJ:Qf shall, 

~ed ately following the exercise of ~ s option, cause the said . ' 

proper.ty .to be resold and the title vested as or record in a third 
. 

party, to the end that said land shall be reestablished on the 

assessment rolls of the Co~ty ot San Diego, State ot California. 

That this option is given in consideration of the 
. 

payment· 'by said DXS'l!BIOT to the County of San Diego, by and through 

the .Tax Collector or said county. of the following sums and at the 

set forth: 



c. 56* 

, 

---~·  \As ot date-or EXecution or J\greement) 

a. 

57 81 5"?.81 

• 

. 

said county. 

to exercise 

said ~roperty which,, a~ ot . the date'. of this agreement' has a separate . 
. 

valuation on the assessment roll ~ f said county; provided, further . . 
• I • 

that said Dllf.RXC! shall .also have the right to exercise this option ' ' . . 
.. . " . . at any time d ~ n  t~e term hereof as .to .any portion of a single lot, 

parcel the . . . 
I ~ 

··~ ·~· date of this agreement, has a separate valuation on the assessment =0·•-"· . 
of · said -County,. _· Upon exer.oise of. said option as to ·any portion of 

• • .. • .. t • 

such separat.ely valued lot, parcel or tract the final payment therefor . . . 
s a~l be a sum which bears the same ratio to the final payment set 
fort~. in Paragraph . 3 herein for the ent r~ lot , parcel or tract from 

-sa ~· ae re ~ted portion is taken, ~s the assessed valuation of . .. . . 
said se re at~d port o~  placed thereon ·by the assessor at the time 

. 
of segregation, ' bears to the assessed valuation of said entire lot, · 

of the date of this agreement • . AnY such segrega-
. 

· ~ on shall be made pursuant to Sections 4151 to 4155 inclusive, . . . ' 
' Revenue and Ta ~t on Code, except that the sum or the valuations of 
the segregated portion and the ~e a nder or the said lot, parcel or 

Paragraph 

not less t ~n the valuation, as or the date 
. 

entire lot, parcel or tract. 

said county hereby agrees to 
said DIB1'BIOT shall be the 

designed to 



IN ViiTNESS WHEREOF • 
County 

. 
to be executed in quadrull].lcat.e.t ily its ortioers thereunto duly . 
authorized as ot the day and year in this .agreement t!rst QboYe 

• 

written. 

• 

. 
A'ITEST: 

J·... B. · Yci.eea, county 'Clerk 
and ex orricio ·Clerk or the 
Board of' SUpervisors . 
lt.{ . 

Deputy 

(SF..AL) 

. 
A,..'l'1TI"'''• ... ~~T: 

Seoretars 

• 

. . 

Claggett, Tax Collector of the 

county . ot San Diego, State of California, pursuant to Chapter 362, 
. 

,Statutes ot 1943, and Chapter 409, Statutes ot 1943 (Sec. 3794.2 

R, & T. Ood·e) ; having duly considered the above and foregoing 

records of the county 

in the premises, approves said agreement. 

oo!Iector or the county or 
Diego, State of California 

. . 
The undersigned, Harry B. Riley, Controller of the State 

California, having duly considered the above and foregoing 

agreement and being fully advised in the premises, hereby approves 

said agreement. 

----------------

Approved as to for.m 

Date -------------------------
-THOMAS 'WHELAN, District Attorney 
in and tor the County of Sap. :; 
Diego, state ot Cal torn ~ . . 

I 

' 19 
HARRY B. RILEY, Controller ot 
the State of California 

• 





.. 
B J.uuN IDE ident ot tho Un ·~rs t . 

E T 

n D o 
Tao Fa TU Hm-'T, Director. 

uo NE ~. BILOAJtD, t,rrieult ra1 Chem: "try ( meritus). 
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The lnclr .. -This is 

• 

f 

117 

Tlte Gallon .. -As many irrigators receive their water supply ·from 
pun1ps and ns pump manufacture usually estimate di charges in 
gallon per minute o gallons pe econd, this is sometimes a conveoient . 
unit to use. One cnb·io foot i appro imately equal to 7* gnllons 
(exactly 7. 805) and 1 cubic foot pe econd is approximately equiva-
lent to 50 gallons p r min te or 7% gallons per econd . 

Ono Tlrottsand GaUotJ .---This unit is quite c6mmon in irrigation 
practise in San Diego County, Calif, iVhere the cost of irrigation ater 

pe haps lrlgher than nnY'Yh·ere else in the United States. 

In addition to the various measuring devices ub equen Y de-
cribed, tbc Davis laboratory consists of the follo\viDg lements: . 

( ) Reinforced concrete lined reservoir (Fig. 1) 96 feet long, 16.5 
fee ide, and 5.5 feet deep, ~ t  side-slop of 1 to 1, and \vith eleva-
tio of 94.8 feet above datum. This reservoir' has n capacity of 11,910 
cubic feet and it has n carefully calibrated. Outlet from tbi 
reservoir into the standardizing bo nnd through it to the measuring 
devices • through a 15-inch vitr·fted clay pipe and is controlled ~ 
means of a 15·incb tern . teel headgate. The eservoir i filled 

I 

from a n~f!,r- y ~ell by means of a inch centrifugW. pump. 
. . . 

·. 
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(2) Concrete stand dizing o (Fig. 2), 30 feet long, 9 feet wide, 
and 6 feet deep (all inside me urements) •th partition 12.75 feet 
from the upp r end containing an opening 5 feet wide, foot above 
the bottom of the bo ~ , similar opening 5 feet 'vide having been left 
in the lo · er en of the bo. . These openings nre. o equipped that weirs 
or orifi of d ired izes can be e in them, making · it possible to 
usc e·ther a tandard ~e r or standard orific . in t ing the various 

IRRIGATION liEASURINO DEVICES 119 

under a diminishing bend. · The cbannel-i on spills all discharge 
througli a 6-inch iron pipe into a ,,·ell on the side of the main box out 

· of· 'vi ich water spilled can be measured through a circular orifice of 
any necessary size. In the tests tbu8 f made thi pilling device has 
not been used because it hns not been found necessary to maintain nn 
exactly co tant flo during the tests. The clevati<!n of t e bottom 
of this bo i 90.6 feet above datum. 

(3) Concrete main ditch 3 feet 'vide, 2 feet deep, and 80 feet long, . 
with vertical ides, leading from the lol·er end of the st.andn dizing 
bo • All devices other than the Azusa, Gage, nnd ivcrside hydrants 
lend from this main ditcl1. The eleva ion of the ditch is 90.6 feet 
a o ~ datum and it hns a slope of 0.10 oot in 100 feet. 

( 4) Twelve-inch concrete pipe lending from the bottom of the , 
standardizing bo to the Azusa, Gnge, and Ri e ide h drnn' , the 
ftow in o this pipe being controlled by a 12-inch - T valve et flu h 
rith the bottom of the standardizing bo . 

G DEVICE FOR UNDE GROUND DI TRIB 
SYSTE IS 

• p ·pes 
·hich . 

AZU A liYDR . T 

• 
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By adjustinrr tlte ate belo T the spiJl vny the '\"a tor can be brought t.o 
the crest of the spill ~.-ay, the area of th orifices in square inches e~  
then equal to the number of incites turned out If the water rises 
above the openings a lnr e part of tlte increase will be carried back 
to the supply line over the pillway, but any increase in depth on the 
openings \\·ill also increase the amount t rn~d out. 

IRRIGATION l!EASURING DEVICES 121 

gra\'el. The gravel s~o ld not be larger than llh inches. The con-
cre.te for this bo inc uding forms 'vill cost from $18 to $20 under n 
large contract and about 

4 30 if mnde singly. The 
plate ith the openings 
and ·Iides can be bought -
already mnde for $12 from 
foundries in· tbe vicinity of 
the places the 11ydrnnt is 
usefl. The gate can he any 
of the usual types of slide 
gate. 

fl,he average of all tests 
Jnnde ·of this l1ydrant s o ~-

cd t~t  nmounts in inches FJg. 4.-Photograph of Azusa bydran 
being carried through· the · from above 
openings to be 1 per cent more than their nrea jo square inches. Thi 
difference includes nil errors in tbe measurements o .tb t these open. 
\ngs nre seen to be very accurate. The tests sho'\vcd all openings o 
o ~ nnt ons of openings to be equally accurate. The bo n;n there-

fore me·asnre ns accurately ns is required. The openings are not 
~losely nd ·ustable to the nrpounts turned out, ho\\"e\rcr, as they nre in 
the ease of . the box of tho Riverside Wntcr Co. 

GAGE YDRANT 

· Tid hydrant s~ 5 and 6) hns been dc,·cloped, nnd, so tar ns 
i knon·n, i only u cd by t11e Gngo Cann Company, of Ri,·crside, 
Calif. The mn.io bo. is o mortar 2 inol1es thick nnd i· mndo in tbo 
material yard and easoncd before etting. Tbc concreto is mnde or 
1 part cement and 3 par coa c nnd, mL·cd quito dry and tho .. 
ou hly ped~ The bottom · cast cparately nnd the top cemented 
to it in tbe field. Tho dimQJlsionB of the box arc sltown in he drn1\1n . . 
The 'veir crest consi of llfl-inch by lh-ineb iron cemented to tlt 
sides, givin a finnl opening o 0 inclt 1Yid and ~ inc bigl1. 
Ono man mnk 2 bo in o day. In nldn · ono bo ~ cks o 

. . cement ore used. Tho company char 0 per I 'vith ~o r, not 
installciL Tho outlet chamber into whicl1 tbe ~a (!r a fer p in .. 

· over the eir · omitted from the drawing. In th · hydrant in tall 
at Dnvi half section o 8-ineh pipe · UBC or this pnrp 

·n the, photo ph. When the tyd t i no in ' e the 

• 

.. 
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hown in c d.ra ·ng t the end of be ipe • kept closed. 
in e he valve · open to the desired tent and th ter rises 
fro the valve nd fto ~ o ~r the ~e r. The amount ftowing is de- · 
termined by me uring tho depth of the. ater in the bo above the 
crest of the eir and either figuring the discharge o taking it from 

. ble. The depth of ter on the c ally ob ined by mcas· 
urement from racket t I vel rith the crest at the back side of the 
box. After the wnte p es t e ,.eir it can be caught iD various \vay 
and rried to i point of e. Genernlly thi is done by letting it 

( 
I 
I 
I .. .. -· ., 

., 

, • 5 .. -D 
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RIVER IDE BOX 

This is sho\\'D in figures 7 and 8. It consi ts of a sballo\ o~ set 
over the end of the delivery pipe line. The \'ntcr enters through the 
bottom of the bo and i measured out through an adjustable cast-

12·cemenf 
pipe 

, 
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made on th plate to ist in mcnsurin the idth. Tho method of 
ca rying the mensu d "" te a • y i not sl o ~ on he dra·Ping but 
i o ;n in the photog ph. The ·nter is usually dropped into another 
pipe y tem to be distributed for use. Care hould be taken so to place 
the outlet cbambe that ' nter passing t rough the gate will nl,\·oys 
have a free fall. 

Th Riverside box is made of concrete 4 inches thick and contain 
18.4 cubic feet of concrete. The concrete can be made of 1 part 
cement, 3 parts d, and parts of gravel o larger than ~ ! 

inches in dinme r . This ~· ll r quire 3 sacks of cement for the box. 
The bo can be made rith a cover as shotm in the dra,ving. The plates 
containing the orifice can b purchased already made. The fonn for 
mak;ng the concrete alls arc simple as there nre no curves and all 
ides are verticaL The co t of the pate is 2.25, the ,concrete "·ill co t 

from $3.50 to 5.00 for material, forms, and 1 bor, and tho cover 'vill 
co t about 1.50 more. These bo. es nr made and installed by the 
o p~y for 10.00. 

In the tests of this device the average difference bettt een the num-
ber of inches actually received and the are in square inches of the , 
opening :vas abon 2 per ent~ Some of these tests gave more nnd 

me ~ than the measured amounts. For nll tests be area in quure 
inch of tbe opening avern"'ed 1 per cent greater than the inchm 
actually received. The tests sho\\. that '\·here ca e· i used to adjust the 

idth of the openin"' to the amount running this bo!t· \Vill mea nrl! 
water very closely. 

While the iverside bo is of the type d on underground pipe 
l tems, the measuring plate used in it can be set in open di ch ·r 

d i d. The bo. · ufficiently large so that the ate pass thr ugh 
it witho t much agitation an can be brou ht to the top of the opeoing 
.Pate quite e ely. There will generally be orne leakage around tb 

lid but these can be edged ti ht if nee The bo. s o ~ 

' ·n measu c amounts up to 75 inch 
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shown nt the upper end so that water cnn be turned into this side o. 
os desired. This is done by putting in os many flash boards acr 
the supply lateral as are needed to crowd the ~ater into the ide bo .. 
The slide on· the miner's inch opening is then set o that the ~ater in 
this side bo stands level rith the crest of the spill\rny. The crest 
of this spilh\·ay is placed 4 n~ es above the center of the opening. 
The opening is 4 inches high. Thus hen the ater stands level with 
the spillway the width of the opening o the slide multiplied by four 
gives the. number of inches fiolving. · 

• 

.... ...... ..... 

Fi • 0.-Dr . win ol oote ineh bo 

This bO do 
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In the tests of this device tho mount of water supposed to a ~ 
been P ed, measured 'Y. taking the area of the slide openings, 

averaged 4 per cent greater 
than vas actually run. T e 
error did not vary with the 
amount of the discliarge. 
'Fro these tests it appears 
that the slide can be set 
within an average 4 per cent 
of correct if care· i used. 

his box rill measure 
water up to 150 inches sat-! 
· actorily unde conditions 
to vhich it is adapted, 

Fig .. 10.- Photograph of Foot ineb box though it is no~ in general 
an economical box tO use. 

It - quir much fall from the supply lateral as a eir, besides 
some fall in , e lateral itself. It takes as much umber as is 
required for check and turnout in the supply later and a eir 
below. The eir will give more tisfactory measurements and bas 
no slides to e if too loose or to stick if too tight. The inch bo 

used a good deal in t!Je earlier daya when water was measured · 
mainly for mining but · built but little now fo irri tion use. It 

o e advan over a eir in that the amount being measured 
b determined directly fro the area of the lido op ing, no 

tabl or figurin bein needed. i a weir, tables must be ed 
givin the discharge lor \vei of different e gtlis at differen depths • 

• 

WE 
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:to the lnnd without having to check the ater nearly high as the 
ditch banks, some form of weir i the most common type of measuring 
device. Taken singly, ho\vever, a weir, like other non-mechanical meters, 
measures the rate of flow ·and does not indicate the total quantity 
delivered. ln conjunction with a water register (Fig.- 26}, hich 
graphically records the depth of vater passing over the ¥eir, or in 
conjunction ith such a device as the anna mete (Fig. 25), hich 
may be arranged to rend directly in acre.feet, measurement by menn 
of a weir gives entirely satisfactory results. Where conditions permit 
its use the \veir is thus far the generally accepted device for measuring 

eir 

nd d 

are COD• 
i tb ir 



12 UNl\'ERSITY OF 0 ~I ORNIA- • P£Jll BNT STATION 

the Teloeity of approa.ch, is very small and due only to the falling of 
the water O ~er the eir crest,· he quantity of wnter passing depends 
entirely on the depth o .the "·nter over the crest and the length of 
the crest. In the of the rectangular ~e r with end contractions 
the discharge is not proportional to the leorrth of the 'veir crest. Such 
a 'veir is not, ho,vever, d cribed in this bulletin. In fact, the discharge 
i not precisely proportio al to the length in the case of the lveir 
,,·ithou end eontr ction , but · so nearly so ns to involve no error 
of consequenoe by ass ming it to be. As abies have been pre,pnred 
that show the quantity passing over both u. Cipolletti weir nd a \veir 
,,;tbout end contractions (as we us other types of weirs), measure-
ment ,;ith a eir only involves measuring the depth of ;vatqr ove the 
\Veir Crest and l'eference fu the appropriate table to 'determine the 
quantity passi " for the give depth .and crest length. 

• , . 
II .,. • t 

Thi:S weir, as installed at ·navis, is slio\vn in figures 12 and 13.. The 
len!rtl1 o eir and size of box to make are of course dependent on the 
quantity of wate to be measured. In general, it may be said thnt a 
Cipolletti weir should be small enough so that the amount of water to 
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be e~ red 'vill never •ivc It~ thnn u tlepth of oue inch O\' ~r the 
\veir crcstt nnd argo enougl so tl1nt tl e ·depth lVill tever need to be 
much more than one-tbi r<l 
of the crest length. are 
should also be taken to see 
tbat tltc 'vcir crest i·s long 
enough so tbat the 'Yater 
can be nteasurcd 'vitbout 
raising it bigbcr over the 
\\·cir crest tbnn is pern1ittecl 
by the nvniJnblc fall. .:\ 
number of other conditions 
arc usun ly laid do\vn ns 
necessary for the \veir. 'rhc 
most important of these, 
briefly pnrapltrased, tollO\V: 

1. The distance from }'ig. 13.-PbotogruJ•h o CiJlolletti w ir nhll 
the crest of the ;veir to the Hnnna met r 
bottom of the canal ,or floor 
of the "'cir box should be nt least three tim the cptb o \r ter on 
the ·weir. Tbnt is, " .. ith nn 8-inch ~ r intended to tncnsure up to 
2 cubic feet .pcr second, 'vbicb requires a depth on the w·eir o about 
6 incbcs, tl1c crest of the veir should be nbout 18 inches above the floor. 

2. The distance fro1 the ends of the 'veir crest to t.lte side of the 
~·e r bo should bo bout t,,,. .. ice the depth of tbe \\·nter o he ~ 'cir, 

or, sny, from 10 o 12 inches in he ease of nn ~  c \'lcir n1 n r n~ 
about 2 cubie feet per second. 

3. The bottom nnd sides of the -1Cir notch should be bcv Ucd on 
the do\vn.strcam side to ivc n · narro'v cd. e. The usc o a ~al nn d 
iron crest is quite common and ve y sat ~fn tory, but not nc ary. 
Sometimes thin pieces of strap iron a e fnstcucd on tlio up- aru · 
of the· eir notoh9 In other ens th board in \\"hicb tb 'veir notch 
is cut i merely bevelled do\\·n to n cr t thickn of one· ighth or 
one-quarter of nn inch, · 

4. Water should not be allo\\'cd to B(Jproach the "·ci \\'ith ·vel c· y 
exceeding 6 inch per second. A ot it bout flo ~, to he \' ir in 
,smooth .stream front eddies o \Vir . Both o tb c condi i s 

Uy met by plaeing lte , ·cir in trni ht 11 ctiou h 
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6. The depth of ater on tbc ~e  crest must be measured. suffi. 
ci ntl,- bove the eir to free from the dO\VDl 'ard curve of the • 
~·ater it pass over the "·eir. For convenience in making this 

measurement of depth a take ith its top level with the crest of tbe 
eir is usually et at one side of the ditCh 2 or 3 feet above the weir, 

the measurements of depth then being made from the top of this stake 
to the top of he ter. 

The tables below give the·discharge o er Cipolletti eirs from 1 to 
5 fee long.- For lengths of from 1 to 2 feet the length of weir crest is 
given in inches and the depths in inches and feet (Table 1). or 'eirs 
~ t  crest lengths of 3, , and 5 feet the lengths and depths are given 

in feet only (Table 2). If it is desired to measure the discharge in 
inches instead of cubic £ t per second, multiply the cubic · feet per 
econd given in the table by 50, if the old customary California miner's 

inch is desired, or by 0, if •t is desired to use the statute miner's inch 
of Cali ornia. 
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TABLE 1-(Cordinued) 

DtscnABoz or CJPOJ.J.ETTI \\'sms 12 To :!4 IN r ~ J.A>so JN Cuauo FEET ttt:u SECOND, CoMPUTED nou Fonwur,A Q = 3.307 J .. II 

.. 

U•ad, H 
ID. Ft. 

•• 7 
• 281 
.292 
.30 .. 
.312 

.. 479 

.-.90 
00' 

.510 

.521 

..531 

.615 
• 

.67 

J:S .. ..... 
.50 
.53 
.56 
.~  

l~ 

l.l 
1.15 
1.19 

- · 
-
-----
...... ----...... 

J:l 

.,) 1 
•. )4 -·"' .01 
.64 

.67 

.70 -·' .... . 
• ' I , 

. .80 

13 

1.21 
1.25 
1.29 
1.33 
1.37 

1.41• 
1.48 .... _ 
...... 
-

--·-
-
--

, .. 
.55 

.09 

_..., .. -
.70 
~  

.83 

.86 

:oo 
• 93 
.98 

1 

1.31 
.34 

• 1.39 
1.43 
1.48 

1.5 ... 
1.5i 
.61 
.66 
.70 

1.15 ---...... 
.......... 

......... 

-

r, .. n&th of weir L, lnchea 
15 lft 17 I 

.59 
.02 
.66 
.70 
:r" 
~  
.81 
.85 
.89 
.92 

.96 
l.(J() 
1.05 
1.00 
1.1 

1.18 

.63 

.o; 

.71 

.7u 

. ~ 

.tJ3 
,u7 
.91 
.95 
.99 

.07 

.71 

.. 75 

.79 

.84 

.71 

.76 
.80 
.84 
.88 

.88 . ' .03 

.92 .97 

.96 • 1.02 
1 .. 01 . 1.06 
1.05 ' .1.11 

1.03 ~ l.OIJ ·· :" 1.16 
l.u7 ·· 1.1s , .1.21 
1.12 1.10 ; '·1.26 
1.16 .. 1.23 ._ ,, 1.31 
1.21 .. - 1.29 ,r ~. 1.36 

1.41 . 
1.40 
1.51 
1.56 
1.62 

'r.ABLE 1-{Cot•finued) 

n~t  of weJr L. tneb•• 
15 . I 1G . 17 IR 

1.40 
1. 
.4!) 

1.53 
1.5 

1.62 
1.68 
J ,..., .... ,. 
·' 

1.83 

1.88 
.92 

1.98 
2.03 
2.08 

. ...... 

.~ 

-

l.4D 
1.53 
l.U!l 
1.64 
1.69 

1.73 
1.80 
1 .. 84 
1 .. 89 
1.95 

2.00 
2.05 
2.11 , ... 
-~  C) 4)4) ., ..... 

2.28 
2.33 
2.38 
2. 

J.58 
1.03 
1.68 
1.74 
1.70 

.a 
1.91 
1.96 
2.01 
2.07 

2.12 
2.18 
2.2 
2.30 
2.30 

2.42 
t) -· , r.a -··J 
2.60 
2.05 

1.67 
1.73 
1.78 
1.8 
].90 

1.95 
2.02 
2.07 
2.13 
2.19 

2.25 
2.31 
2.37 
2.44 
2.50 

2.56 
2.62 
2.68 
2.7li 
2.81 

ID 

.1 

.;o 

.84 

.80 

.oa 

,9 
1.03 

.08 
1.12 
1.17 

1 CJC) ....... 
1.27 
1.33 
1 .. 38 
1. 

1.49 
1.65 
1.60 
~.  
1.71 

0 

.78 
.83 
.v8 
.93 
.98 

1.03 
1.08 
1.13 
1.18 
1.28 

1.28 
1.33 
1.40 
1.4 
1.52 

1.57 
1 .. 63 
1.68 
1.73 
1.80 

21 

.v2 

.88 

.OS 

.98 
1.03 

1 .. 0 
1.14 
1.10 
1.2 
1.30 

1.35 
1.40 
1.47 
1 .. 52 
1.59 

1.64 
1.72 
1.77 
1.82 
1.89 

~ 

.so 

.02 

.07 
1.03 
1.0 

1.1 
l.ID 
1.2G 
1.30 
1.30 

1.41 
1.47 
1.5 
1.60 
1.67 

1.72 
1.80 
1.85 
1.91 
1.98 

• 

23 

.o 

.96 
1.02 
1,07 
1.13 

l.JD 
1.2 
1.30 
1.36 
1.42 

2 

.o:s 
1.00 
1.00 . 
1.12 ' 
J .J 7 

1.24 
1.2D 
1.36 
1.42 
1.4 

~ 

F.COND, l:OMl»UTED FRO)t .POR)·fUI.A Q = 3,367l.tU -

I 

1.77• 
1.82 
1.88 
1.94 
2.01 

2.06 
2.13 
2.18 
2.25 
2.31 

2.38 
2.44 
2.50 
2,58 
2.64 

2.70 
2.7 
2.83 
2.90 
2.06 

20 

1.81 
1.02 
1.08 
2.0 
2.11 

~ ) .. .... ' 
f.24 
2.30 
2.3; 
2.43 

2.50 
2.56 
2.63 
2.71 
2.78 

2.8 
2.91 
2.98 
3.06 
3.12 

:n 
1.06 
2.01 
2.08 
2.16 
2.22 

2.28 
2.36 
2.42 
2.48 
2.G6 

2.62 
2.60 
2.70 
2.85 • 
2.0° 

2.99 
3.00 
3.13 
3.21 
3.28 

"" .... 
2.05 
2.11 
2.18 
2.25 
f) so ....... 

2.38 
2.47 
2.53 
2.60 
2.68 

2.76 
2.82 
2.no 
2.98 
3.06 

3.13 
3.20 
3.28 
3.86 
3.43 

~a 

2.14 
2.21 
2.28 
2.35 
2.43 

2.40 
2.58 
2.64 
2.72 
2.80 

2.88 
2.95 
3.03 
3.12 
3.20 

3.27 
3.35 
3.43 
3.51 
3.69 

, .. 
., ., .. .. , ... , 
2.31 
2.38 
2.45 
2.53 

2.61 
2.60 
, ,.6 
~., 

2.84 
2.02 

3.00 
3.08 
3.16 
3-S!G 
3.33 

3.41 
3.50 
3.5R 
':tor 
asr. 

~ 
t~ 

0 

0 > t: 

'" -· == e 
Q · :;... 
~ . -0 z 
k: e rn c e 
~ 
Q 

0 a 
~ . 

~ 
~ 

• 

• 
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'l'ADLE 1-(Collcludcd) 
~ 
~ 
M 

DISC ~aoa or CU~ ETTI \VEIBS 12 TO 24 lNCUES LONO JN 0UBJO FEET PEB SECOND, CONI'UTEO rJiou }10RMULA Q = 3.367 J ,}{ j · 
~ -~ 

Head, H 
. 

Lenatb of wolr L, lnchea 0 

In. .l't. 12 18 14 15 us 17 18 19 20 :!1 .. , 23 24 •• 

8%·' .688 2.72 2.88 3.04 3.20 3.36 3.52 3.68 :S.84 e -- ......... ...... ....... . ..... t"" 
3.77 3.93 -8% ' ' .698 ·- ...... -· .. . ..... . ...... 2.70 2.05 3.12 3.28 3.44 3.61 cs . . 4.01 SY.a • 708 ' 2.84 3.01 3.18 3.34 3.51 3.08 3.85 _ .. ....... -·- ....... .. .... 

8% . ,': .719 -
. 

·- --· --- --··· ....... . ..... 3.08 3.25 . 3.42 3.59 3.70 3.94 4.11 
84 .. .729 r ....... ...... -- ....... 1 ...... . ..... 3.14 3.31 3.49 3.66 3.84 . 4.02 4.19 ., 

8% r, . 140 c , ' 

.. 3.22 3.40 3.58 3.16 3.94 4 .. 12 4.20 a 
• ~..  • l ~ I ...... - ........ . ...... . ..... -···· .. · ~ . .... " .. 

9 . ··~ ~  • • ~ I • ' 0 3.28 3.46 3.·04 3.82 4.01 4.19 4..37 
\ ~t/ j· I • 

. ..... ~ ... -. .... _ -·- ....... ...... 
a~  .. ' .160 _-· . . 3.53 3.72 3.90 4.09 4.28 4.46 m ..,, ... ....... ....... . ..... .. ....• ...... . ....• 
~- -~ .171 ' 

• c 3.80 3.90 4.87 .;-;i'w '. ...... .. 3 .. 61 4.18 .~  ...... ...... ...... ...... --· . ..... ,-· ~ 

~ .. ,· :.781 - .. ' 3.67 3.87 4.06 - 4.25 4.45 4.64 ,_ .. "" 
' ~ ... .- I ...... . ...... . ..... . ..... --· ... ... 

~ 
0 
~ 

• 

' 

TABLE 2 - . · td .. 
a • r c:: 

I , ~ t"" 

CtPoLLJ:rrl WEIRS 3 TO 5 Fu-r LoNa IN CUBIC FEET PER SECOND, CoUPUTED FRO){ FoawuLA Q = 3.367 LH a § 
~ 

Bu4B, · · . Lult)l o~ welr L, te.t Head Jl, Lenatb ot weir L. lee& Heacl B, ,· ' Lea&th of welr L. f 'ed 1.:) 

ted . 3.0 "·0 5.0 IM1 · a.o 4.0 5.0 feet 4,0 &,o • .... 

·- -- - -- 0.76 6.69 8.92 11.15 . 1.51 24.99 31.24 

·- - - -- .77 6.82 9 .. 10 11.37 1.52 25.24 31.55 

- - ·-- -- . • 78 6.96 9.28 11.60 1.53 25 .. 48 31.85 

- ,, ·--- ·- -- .79 7.00 . 9.46 .. 11 .. 82 .. 1.54 25.74 32.17 ;; 
U .. 05 0..11 . .0.15 . 0.19 .80 7.23 9.64 12.04 1.55 .25.99 32.49 a 

" . 
Q 
> :! 

.. 0 

0.06 .15 ' .20 .25 .81 7.36 9.82 12.27 1.56 26.24 32.80 ~ 

0.07 .• 19 .25 ··.31 .82 1.li0 10.00 12.50 1.57 26.49 33.12 

E 0.08 .23. .30 .38 .83 7.6-1 10.18 12.73 1.58 26.75 33.44 

0.09 .27 .36 .46 .84 7.78 10.37 12.96 1.59 27.00 33.75 
. 

0 

0.10 .32 .43 ' .53 .85 7.92 10.55 13.19 1.60 27.25 34.07 2 
Q 

0.11 .37 .49 .61 .86 8.06 10.74 13.42 1.61 27.51 34.39 0 
~ 

0.12 .42 .56 .70 .87 8.20 10.93 13.00 1.62 27.'i7 34.71 ..... 
0 

0.13 .41 .63 .79 .88 
. 8.34 11.12 13.90 1.63 28.03 35.04 ~ 

0.1-i .53 .70 .88 .89 8.48 11.31 14.13 1.64 • 28.29 35.36 . 
0.15 .50 .'18 .98 .90 8.62 11.50 14.31 1.65 28.54 35.68 

0.16 .65 .80 1.08 .91 8.11 11.69 14 .. 61 1.66 28.80 36.01 

Oal7 • .71 .04 1.18 .92 8.01 11.88 14.85 1.67 29.07 30.33 

1).18 - . • 17 1.03 1.28 .93 9.06 12.08 15.10 1.68 29.33 36.66 

0.19 .8-i 1.12 1.39 .94 9.20 12.27 15.34 1.GO 29.59 36.99 ...... 
0.20 .90 1.20 1.51 .95 9.35 12.47 15.59 1.70 29.8li 37.32 <:,.:) c:n 



TABLE 2-(ConUnuld) .... 
~ 
Q') 

~ 

DisciU.JlOB or CIPoLLnT1 lVams 3 TO 6 F£ET LoNo IN CuuJo FEET PEIC St:coND. Co1u•uTt:D .rrwu J:onl!ULA Q = . I~U :r 
I 

Hea4U. with ot welr L. feet Ileac! II, Lcn1tb ot walr L, ft."t1L . Head II, l;erarth of wolr L, ferl 
fMt . . a.o 4.0 5.0 feet :J.O 4.0 a.o toe& 4.0 5.0 c:::: 

1.30 1.62 .DO D.GO .12.07 15.83 1.71 30.12 37.64 ~ -.-: 
.~ . 1.39 1.'14 .07 9.65 12.80 10.08 1.72 30.38 37.98 & . • 98 

.. 
0.80 13.00 • 30.65 38.31 1.11 1.48 1.86 10.33 1.73 ::j 

1.19 1.58 1 1..98 .99 0.05 . 13.20 10.58 1.'14 30.91 38.64 ~ 

1.26 ' 1.68 2.10 1.00 . 10.10 13.47 16.83 .1 .7fj 31.18 38.07. Q 
"'J 
("J 

1.78 2.23 
. 

1.01 13.67 17.UD 1.76 31.45 30.31 
:,.. ........ . E: 

1.89 . 2.36 1.02 .......... . 13.87 17.34 1.77 31.72 39.64 d 
2.00 - 2.49 1.03 ,. . ....... 14.08 17.60 1.78 ' 31.08 30.98 
2.10 .. 2.63 . ' . 1.04 . 14.28 . 17.86 1.79 32.25 40.32 ' . -........ . :.-. . -
2.21 ·. 2.77 0. • 0 1.05 ' I 14.40 18.11 1.80 .32.52 40,60 . J ....... .. 

' ' , ,. 

" ' ~ . ' -1.06 " 14.70 . 18.3; , . 1.81 ; 32.80 . 41.00 
' 
........ 

1.07 •••••••• 14.91 18.03 1.82 '' 33.07 ' ·~ 41.34 
u . 

1.08 . : 
" I •••••••• 

- 15.12 18.00 
' ' .- ' 

1.83 ' 33.34 ' -; 41.08 
'1.09 . ~ ....... - ' 15.33 19.16 . 1 .. 84 33.61 ' 42 0° - - '' -' -' ~ • .. ,...: J - •• 

. . ... _;- II·J 

1.10 
•••••••• I'.. 

15,54 19.42 '._ 1.85 33.89 

1.11.1' J .... ·, 15.75 19.69 ·~ '-· ~ · .  
-- 34.16 t - ........ '· • I 

1.12 " .. ' 1G.9G 19.96 '! '-.- - 1..87 -. '(' 34 4 
.I ........ I Ia ._ • 

LJS _' ·.~:· r'' ,.- -·•• • .. • .. :. ~ 16.18 
.t-"' 1r t_ 

20.22_, - - 1.88 ·• f ,.:· 34.72 
l.l4 ··, ' - . -· :~... . ... : :• 16.30 

'1 

.. ~ . , : 1.89 1. : ~ ' 34.99 f • 

·1.15 -.. 
~ - •....... . . 16.61 20.7'6 < '. 1.00 " 

TABLE :!-(CouHnued) . . . . . ' , . .. ~-  ;. ' -
. I 

... I 
1 'Vz.ias 3 TO 5. FEET LoNo JN Cunto FEET PD SEcoND, CowPUTF.D rnou l,oa»ULA. 'Cl=3.3G7 ~ 

r ' • h -0, .· welr L. IHt - lteacl H. ~: ' ·' · Lenath 'of weir L, l~et 
.. 

Uead H, : • IAnath of wetr L; f~t . L •.:-' .o : 5.0 (HI 3.0 · r, .c.o - 5 ,0 c', l~ t I ' ... o s.o ... . ' - ... , . "' J •• ' "'; "\.r 

. ·-: ·- ~ .  .. ~ -- ' ... 

.... 65 3.54 . 4.42 . : ~ - 16.83 21.03 .- ~ 1.01 . ,· 36.65 44.44 " ........ 
' 2.75 ·' 3.66 .;- 4.58 . l.li .. ~ 17.04 21.30 . 1.02 , 35.83 ' 44.70 . ............. 

2.8S - - 3.80 4.75,' 1.18 . 17.20 21.58 1.93 ' 36.11 . 46.1 -······ ~ ' -.95 - 3.93 4.91 1.19 ........ 11.48 21.85 . ' 1.94 36.39 45.49 :. . ~ = 3.05 4.08 . 5.08 '. .1.20 17.70 22.13 
, 

1.05 ~~· 36.07 45.84 -........ Q . :,... 
:j 

.. > ' 
0 

0.46 " 3.15 '' 4.20 ' 5.25 . ' 1.21 I ........ 17.03 . 22.41 ' 1.96 ' 30.90 46.20 z 
3.25 : 4.34 ' 5.42 . 1.22 ......... 18.15 22.6D 1.07 37.24 46.55 . ,.. 
3.36 "4.48 ' 5 60 1.23 18.37 22.96 1.98 37.52 . 46.90 . tt: . -

~ 
........ t• ; 

5.77 \ : 1.2-1: ' 18.60 23.25 ·1.90 '. - 37.81 47.26 UJ • ···-·· .. c ' .9t5 1.25 ........ ' 1 8.87 • 23.53 2.00 38.09 47.62 . ! z 
Q 

0.51 3.68 4.90 0.13 1.26 1 o.o:; 23.81 2.01 ' 41.0i '=' ........ . ....... tw: 
3.79 . 3.051 6.31 1.21 

. < 0..5!! : ···-··· 19.28 24.10 2.02 ........ 48.33 ~ 

0.53 3.90 5.20 6.50 1.28 19.50 24.38 2.03 . 48.60 a ........ . ......... 
.oi . 5.34 6.68 1.29 ............ l 19.73 24.67 2.04 . ......• 49.05 
.12 5,49 6.87 ].30 ........ 19.00 2.J.g5 2.05 . ....... 49.41 

• . 
~ o· . ~  2o.u; 25.24 2.06 49.78 '. " .......... . ....... 

1.32 ......... 20.42 25.53 2.07 . ....... 50.14 
1.33 ........ , 20.66 2o.82 ~  ........... fi0.60 

.• 10 1.63 .1.34 ........ . 20.80 26.11 2.09 . ....... 50.87 .... 
6.26 7.82 1.35 21.12 20.41 2.10 61.22 ' ... ········ •••••••• --1 

~ 
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Bill of Material for CipolleUi Weir BO% 

The bill of material given below covers what is necessary for nn 
18-inch Cipolletti weir box and lveir ns installed at Davis. This ho .. 
is long enough and of such other dimensions as to meet the genera · 
conditions that have been named. In some situations the bo might 
be made somewhat shorter, but the additional cost required for a 12-
foot o\·er, say, an 8-foot bo.. is not sufficient to justify nsing the 
sho ter box where only a small number of eirs are involved. This 
bo. i suitable for measuring from about 0.25 to about .75 or 2 cubic 
feet per econd, equivalent to 12lh to 100 customary California miner' 
inches. 

Bill of l'atcrio.l for CipoJietti \ eir Box 
Boardf t 

4 pc. 1" Xl2• X 2' (eut·ofr rolls) 
pe. 1" X 12,. X 7' ( eut·ofr all ) 

4 pc. 1" X 12,. X 12' (mnin wnU ) 

............... _.......... 8 
... ' . 

............................... 4 

7 pc. 1 ~ X 12" X 12' (floor) -··············----····---
8 pc. 2,. X ,. X 3' (posts) .. • ........ - ................... ___ l G 

2 pe. 4" X 4" X 4' " ( po t ) .............. .... ....... .... .... ... 12 

rc. 1 H X 2" X 2' ( elcnts) ----·-········-···········--.. 
1 pe. 2" X " X 4.'-G"' (gato tem) ·-··--··-······· ... --
] pe. 2" X 2" X 6' ( te stem brnec) ·--··········· ... 

3 
3 
f) -

2 pe. 2., X ~ X 3' (g&do) _ .............. _ ......... ___ .... 12 

2 re. 2" X 1 C)., X 3' ( clr bonrd) -··~···········--· 2 
pe. 2., X "X 3'- " (enp nd ill ) .................. 21 

Tot 1 ................... !................................................................. -~ 

1& 10 ... 

from 

• 
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bove the "·cir, such p 'idcd in tb bo bo\\'n. This "'cir Jnn t 
be so constructed ns to nllo\v f nee -.of nir to tbe under side of the 

Fi . l·J.-Photograph of eir 
end eontrnetion 

ithou 

rnllio sbcc of \Vater. This cnu 
compli h by making a llori-

z ntnl notch in. the ide of the "'eir 
bo. eli -ctly bclo'v the cr t ond 
~ t nding do\\'11 stream to the end 

of the "'nil. The "·ntcr mu t not 
be nllo\\'Cd t approach the "·cir 
\\·itb nn npprecinble velocity. The 
\'elocity of approac i Jnrgcly goY-
crned by the height of the \\"eir 
board above the bottom of be b .. 
I bns be u suggested by Professor 
.Riebnrd R. Lyman, • of the Univ r· 
sity of Utah, that a "'eir of thi · 
type 1 foot or less long should be 
G incites high, that \Vith lengtbs of 
1..5 to 2.5 feet, it bould be 9 inches 
hi b, tha 'vith lengths of 3 to 4 
feet i should be 1 foot high, and 
that \\rith lengths o 5 to 7 .feet it 

should be .5 feet high. · In t ~ snme bulletin rofcssor Lyman · \'M 

tlte folio\ "iD" table of di. char pc oot of leo"th for such \'eir.t 

TAIJLE 3 

I CllAROE 0 'VEJILS \VITUOVT END CoN 

Head in 
h:a 

•u 

, -

21*0 
2% 
~a 
~ 

211)i 

. tThe 
t t big • 

• 

Had 
f ~ t 

0.200 
0205 
0.210 
0.215 
0.220 

0..223 
0.230 
0.235 
0.2 0 
0.245 

\V r 
0 • .5 fL 

lch 
0.315 
0.327 
0.3 0 
0.352 
0.365 

0.817 
0.392 
0.404 
0.420 
0.433 

• 

, 

-.. 
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TABLE 3-(Contintu:d) 

DISCHABOE 0 WEJBS Wl'l'HOtrr END CoN'l1llCTlON JN CUBIC }"EET p 

lit d Jn Bead 
Jnchra ln f et 

3 0.250 
3*o 0.255 
~ 0.260 

311o 0..265 
~ 0 .. 2i0 

31io 0.275 
3% 0.280 
3*n 0.285 
' 3'¥.1 • 0.290 
3 0.295 

3 0.300 
sm. . 0.305 
31* 0.3 0 
8% 0.315 
31 ' ' 0.320 

3% 0.32 
3tl)i8 0.330 

0.335 

• * 0.3 0 

"*- 0.345 

0.350 
0.355 
0. 60 
0.365 
0.370 

0.375 
0.3 0 
0.385 
o. 90 
0.39S 

•!Jio 0.400 
1i 0.405 

~tl e o. to 
G 0.4 
~  0.4 0 

Weir 
0.5 ft. 
hi 

0. 46 
0 .. 460 
0.475 
0.490 
0.503 

0.515 
0.530 
0.5-16 
0,5GO 
0.576 

0.595 
0.010 
0.025 
0.640 
0.655 

0.670 . 
0.690 
O.i05 
O.'i20 
0.73 

0.755 
0.770 
0.790 
0. 05 
o. 24 

0. (0 
o. 60 
~o.s ~ 

0. 
0.910 

0J)30 
o. 50 
0.970 

• 0. 90 
1.00 

v,• Tr \Velr 
0.75 ll. 1.00 fl. 
hllh h11:h 

0.442 0. 38 
0.453 0.45() 
0.468 0.465 
0.483 0.478 
0.49i 0.493 

0.508 0.505 
0.52-1 0.5 
0.53i 0.53 .. 
0;552 0.5-1; 
0.566 0.560 

• 
0.5 0.5;6 
0.5D5 0.5 8 
0.612 0.605 
0.62i 0,620 
0.645 0.636 

0.6S5 0.650 
0.6i2 U.6G5 
0.690 0.6 0 
0.70 0.697 
0.7 a.O 0.710 

0.73:) 0.726 
. ~ 0.1 3 

O.'i72 0.760 

0.870 
0. 

0.115 

0. 05 
o. 
0. 0 
0 7 
0. 70 

1 

COND 

\\.cir 
1.50 fl. 

hfa:b 
0.435 
0.447 
0.460 
0.475 
0.48 

0.501 
0.51-1 
0.5:..6 
0.5-1-1 

.555 

0.57 
0.5 2 
0.511., 
0.613 
O,G3U 

O.G-1 
0.656 
0.6i0 
0.6 
0.703 

0.7Ji 
0.732 
0.750 
0,.76 .. •• 



• 



• 

U -~f~ ITY OF C.\ .1."0 IRRIOATJON :U ASURINO DEVICES 145 

T HLE - Co~t ~t ed  TABLE 3-(Continued) 

DISCliAllG 0 . ~  1R '''ITUO rr Er-:o "TIUCTIONS I CUBIC .r&a SECOND DISCUA.BO 0 \\'£1BS ·WITHOUT END Co • CTJO. ·s IN CUBIC FEET P SECOND 

Vt'lr t~ r ·w 1r lr ~ 5r Weir Wf'ir lr 
llf'ad In llr 0.5 ft. 0.16 ft. 1.oo n. 1.60 fL Head Jo Head • 0.5 ft. 0.75 ft. 1.00 ft. 1.50 ft • 
lnchta i f t hi h ''" hla hi lricha In ted hlch hla;h bl b hla:b 

1011 0.850 3.190 2.990 2.910 !.800 l~ l  1.100 4.980 570 .420 4.240 
10% 3.230 3.015 !.930 2.840 ~  1.110 5 .. 060 4.640 4 .. 480 4.320 

lQl}ie 3.260 3.040 2.960 2. 60 ~  1 .. 120 5.150 4.710 4.560 4.s;o 
10·, 3.!90 3.070 2.980 2.880 139}6 1.130 5.220 4.780 4.610 4. 20 

• 
~  .320 3.100 3.010 2.9 0 l31Ho 1.140 5.300 4.840 4.670 4. 80 

101.: 0.875 3.350 3.120 3.035 2.930 l3t!)i6 1.150 5.380 4.910 4.740 4.560 .:: 
l()i)in 0 .. 80 3.395 3.160 3.010 2.965 ~  .160 5.450 4.980 4JIOO 4.610 . 
10 0.885 3. 15 3. 80 3 .. 0DO 2.980 14Ho 1.170 5.510 5.050 4.870 4.670 

101Ho 0.890 3.«5 3.200 3.120 3.010 14% 1.180 5.600 5.130 .950 4.740 

~ 0.9 5 3.480 3.235 3. 50 3.0 0 14.% 1.190 5.680 5.200 5.COQ .800 

Ol!}io 0.900 .52Q 3.270 3.180 3.070 14% 1.200 5.780 5..250 5.075 "· 70 
01{& 0.905 3.550 3.300 3.210 3.100 14% . • 210 5.860 5.3 0 5.150 4.9 0 

101t)i6 0.910 3.580 3.330 3.235 3.120 14 1.220 5.940 5. 20 5.250 5.000 

11 0.915 3.620 3.360 3.260 3.155 14% 1.230 6.000 5.460 :t270 5.050 

ll~n 0.920 3.655 3.390 3.290 3.180 14'Kt 1.240 6.100 5.550 5.360 5.150 

11 0.925 3 .. 690 3.420 3.325 3.210 15 1.250 6.200 5.620 5.430 5.220 

~ 0.930 3.720 3.445 3.350 3.230 15% . 1.260 6.275 5.675 5.500 5.275 

II !}in 0.935 3.760 • 80 3.380 ~  15% 1.270 ........ 5.750 5.560 .3.5 
11% 0.940 3.800 3.510 3.405 3.290 15 1.280 -- 5.820 5.620 5.380 

1 lz;in 0.945 3.830 3.540 3.430 3.315 5¥.! 1.290 5.900 5.6 0 5. 50 

11% 0.950 .870 3.580 .470 8.350 15 .300 5.975 5.775 5.52-

l~G 0.955 3.900 3.610 3.li00 .380 l5'He 1. 0 6.060 5.850 5.600 

1 Y.z 0.960 3.940 3 .. 6 0 3. 0 3. 00 151;1.0 1.320 6.150 5.920 .675 
0.9 lj 3.980 .6 0 3.570 3.430 151l)i 1.330 .~  6.000 5.1!0 

0.970 4.010 3.700 3.590 3.450 16Ho • 1.340 6.300 6.000 5.8 

111M 0.975 .o 0 3.740 6.37G 

11 0.980 .080 3.770 6. 50 
111:X6 0.985 4.120 3.800 .505 

11{1 0.990 .150 ·.830 6.625 
lll)i 0.995 4.1 0 3. 50 6.10 

.000 230 7 0 
1.0 0 4.300 -· .. • 60 

1.020 80 ........ 950 
1.030 4.450 ......... 1.000 

12% 1.0 0 20 ........ 1.07 

12 LOriO ....... 
~ LOG 

12 2Jie 1.070 
~ .. .080 

~a 1.090 
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T BL 3 ( Contludtd) 

Dl CllAilO 0 :\?JTUOUT E .. ·n 0 CTIOSS lN 0uBJo ·FE£T P S COND 

~ r lr elt Weir 
H clln H•a 0.5 ft. 0.'75 ft. 1.00 fL 1.50 ft. 
lnthtl ID I " I b hllh hi h hi h 

18 .500 7.600 7.300 6.950 
18% 1.510 ........... 1.660 7.360 '1.020 
1 % 1.520 7.750 7.450 7.100 
18· 1 .. 530 ......... 7. 25 7.520 7.160 

8¥.! 1.540 7.900 7. 00 7.230 

1.550 7.9 0 7 .. 660 7.300 
1.560 ........ 8.075 7.730 7.400 
1.570 8.150 7.820 7. 50 
1.580 8.250 7.900 7.525 
1.590 8.300 7.960 7.560 

• • 

SUB IERGED ORIFICE 

The measurement of ater through orifices 1as lon een common 
in irrigation prac · ce and nrious orm .. of orifices have been devel-
oped. he tial condition in the use of n orifice, eliminating the 

nestion of form, is tha he ater on the up- tream side of the orifice 
hall completely submerge it. f, hen in e, the rface of e 'vater 

on the lo er ide o the orifice • belo' t ~ c bottom hereo , the orifice 
i id o ha c ree disc a • the urfaco of the ater ... on the 
lol ·er side of the orifice i above the op of the orifice, comp etely s ~ 
me ging it, i is classed ns n ubmerged orifice. Except i the cas 
of the miner' inch bo , which is really but n form o orifice •th f 
disc · e o the orifice in i rigation practice • confined to the 

as used ca be di · ded into two generil types, 

dimen io 

DUJ.LETlN 2 7 JRniO TJO ASUIUNO DE\'ICES 7 

SUB ERGED ORIFICES VITH FIXED DUlE SIO w 

This type of ubmergcd orifice is used for measurement only, th 
"fixing of the size o the opening preventing its t e as headgnte. 
The experiments ~ e  have cen ade by hydr ulie en!!ineers to de-
termine tbe coefficient of discharge for the standard sharp-e ~ d orifi 



8 

b hnrp nnd d fiuit in lanpc. I i p erablc to a thin ntetal 
plntc ns tllis ·s not ubject to "·e r d chnn(re. The edges o the 
orifice should not too near to e ides of the bo on either the upper 
or lo\\·er sides; a di tnnce equ to t rice the least dimension of the 
orifice i uffieien . The orifice bould be vc icnl "·ith the top and 
~tton  ed es level. The ditch above the orifice should be sufficiently 
lnrg thn the velocit ~ of npproaeh ·iii be mall, ns i necessary in 
the cuse of n \\·c · r. orrections can be made in the com potations for 
ny v locity of ppronc but uch corrections 

certain. 

Fi • 16. Photograph of aubm rged oritle 

r 

end 
Jar 

0 tbe 
one bove and one 
bould b tnk 

t tr ho ·n in fl 

• 
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· The measurement below he orifice bould be taken nt least 2 feet bclo\\. 
i and farther if the di charging vatcr i rough. co vcnient met od 
of · obtaining the difference in the elcvatio of the '\'atcr a o e and 
be O'\ he orifice is to set marks at equal clev tion n o,~e and elo\\· 
the orifice or to et a board ~ t  i top level extendinrr a vc and 
belo\V the orifice sufficiently far to give good points for measurements. 
The difference in measurements from thi e\"e boar to the urface of 
the, nter above and belo\V the o ifice gives the bend or p ure under 
\vhicb the ntcr is p ing through the orifice. · 

The type of orifice dcscrib d abo\·c and illustrate in figures 13 d 
1 has been adopted by the . S. Reclamation Ser,ice for use ·Iter~ 
ufficient loss o head · not av ilable for ~ rs. The data give · loi · 

regarding .. the sizes o the structures, and the table of dischnr{T 
( able 4) a taken from the publication of tlte Reclamation S n·ic 
on .. the measurement of irriga ion \\·at r and rom their land rd p nn 
for s er~d orifices. The.cos of one o tl1ese de ~ es. ns ll d ill 
vnry from n ou to about 15 . 

D 

. . 

ENSION ND Lu B 

OBlFlCES ADo 

{ 1.00 0.25 

0.25 . 2.00 0.50 
.00 0.75 

1.00 o.G 
1.50 0.1 

1.00 
1.2 
1,50 

a BTA ·oAJU) 81 lES o 

BY . s. LA 

H dwall 
btlpt 
ln f 

b 

.o 2.5 
3.0 ... 5 

.0 2.5 

.o or.: 

3.0 .. .5 
.o "5 
.o .5 

3. -
.... 

08 0 Rar ·au _ 

t dun 
r~.n 
I f 

d 

.o ~.  15 

.0 3.0 liO 

.0 0 

.. 0 15 
4.0 ..... ~ 1 
.o .o 
.0 1'"'5 

.o .0 - 0 

JP-

... 1 
""" 
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. 
TABLE 

TABLE 4-(ConHnutd) 

DISCUAROE 0 UBMlkOED R CTA.QULA ORIFICES lN CUDtC E.£'1' l'E& SEcOND, DJSCJLUO 0 Sun EKOED R£CT.ANOULAB ORIFICES JN CUo1o F PJ:a EOOND, 

COllPUT D - o TDE Foa ULA Q=O .. Ol -TAXL"f 0 
CoMPUTED FRO TilE Fo ULA Q=O.G.a. g A-TAKEN FROK 

''liEASUK .T 0 10 TIO. ATE&" TABLES OP 
· ' .'MEASURE ENT 0 lJuuOATlON AT u .TABLES 0 

U.S.. R CL ATIO. SE&VIC 
U.S. llEOLA TIO. SEBVJC£ 

~ad Cro 
Head 

H. · rdional ~ A ot oriftc • aquare IHt u. Croaa·ae-etlonal a a A of orldce. aquare feet 

' t 0.:!5 0.5 0.75 1.0 1.:!5 1.& L15 2.00 
IH 0.25 0.5 0.75 1.0 L25 L5 :;s ~.oo 

0.01 0.122 lr.--1 0.3Gi 0.4 D 0.611 0.73-l 0.856 0.978 .36 .734 .467 2.20 2.934 3.667 4.4.01 5.135 5.868 

.02 .173. .346 .58 .691 .86-l 1.037 1.210 1.382 
•• 37 ... 745 1.488 2.232 2.976 3.720 4. 64 5.20 5.952 

• 
• 03 .212 .424 .635 .847 .059 1.271 1.483 1.694 .38 .754 1.508 2.262 3.016 3.770 4.52 5.2;8 6.032 

.0-1 .245 • .J 9 .73 .97 1.223 1.468 1.712 1.057 .39 .764. 1.527 2.291 3.054 3.818 4..5 ~  5.345 6.109 

.05 ,.a .547 • 20 1 .. 093 1.367 1.640 .40 .774 1.547 2.321 3.094 3.867 641 5.415 6.18 

··-' 1.913 2.186 

.06 .300 .599 .899 .198 1.497 1.797 2.097 2.396 . • 41 .783 1 .. 567 2.350 3.133 3.917 4..700 5-483 6.266 

.o; .32 .6 1 .971 1.29 1.617 1 .. 94 2.265 2.5 8 .42 .792 1.585 2.377 3.170 3.962 4.754 5.547 .33 

.0 .3-16 .691 1.03i 1.383 1.729 2.07 2.420 2.766 • 3 .802 1.604 2.406 3.208 4.010 5.614 6.4 6 . 
• 09 .367 .734 LlOl ).468 1.835 2.201 2.638 2.935 .44 .811 1.6,22 2 .. 33 3 .. 244 4.055 ::: 6'"' .. O • .J a. " 

.10 .3 ; '"''"'3 .. 160 1.557 1.933 2.320 .45 .820 1.640 2. 6 3.281 4.101 - ... 1 G;562 

••• 2.707 3.09.4 
i) •• 

• 

• 1 .406 .Sll 1.217 1.622 2.027 2.433 2.839 3.2 4 • 6 . .829 .659 2. 89 3.318 4.147 4.9i7 6 .. 636 

.1- .-124 .847 1.271 .69 2.118 2.542 2.905 3.389 .47 .839 1.678 2.511 3.356 • 195 5.035 5. ; 6.713 . 

.13" .441 C) 1.323 1.764 2.205 2.645 3.086 3.(\'37 .48 .847 .G95 2.542 3.38 .237 n.o 4 5.931 6.7'7 
• ., 

• 1 .45 .915 1.373 1..830 2.287 2.745 3.203 3.660 .49 .856 1.712 2..568 3.424- .280 5.136 5.992 6. 8 

.15 .4i+1 . .9-17 1.421 1.895 2.309 2.842 3.316 3.7{)0 .50 .65 1.729 2.59 3.458 4.323 5.188 6.052 6.917 

• 16 .4 9 .978 

. 
3.493 4.366 5.239 6.11 

.. 67 1.956 2.445 2.934 3.423 3.912' .51 .873 1.746 2.620 

.17 .504 1.008 1.512 2.016 2.520 3.024 3.528 . ~ 
.52 .882 1.763 ~  3.5,7 4.{09 ~  6.17 .. 

.1 .519 1.037 .556 2.075 2.503 3.112 3.631 4.150 .53 .890 . .780 2.670 3.560 4. 51 5.3 1 7.1°1 

• D .533 1.066 1.599 2.132 2.665 3.198 3,731 ·4.264 .5 .898 1.797 ... 695 3.593 .491 5.390 ;.) 6 

.20 .54i 1.094 1.641 2.18 2.735 3,282 3.820 4.3i6 .55 .907 1 .. 818 2.719 3.6 6 5. 39 6.345 .. 252 .. ... 

.21 .. 561 • 20 1.68 2.2 1 2.801 3.301 3.921 4.-182 .56 .915 1.830 2.7 5 3.600 

. ()() .51 1.1 8 1.722 2.296 2.870 . 3.4 4.018 .502 .57 .923 1. 4.0 2.7G9 3.6D2 --
..23 .58i 1.172 1.7\19 2.345 2.931 • 3.517 4.103 090 .58 .93 .862 3.7° 

.24 .600 1.198 1.797 2.390 2..995 3..599 4.193 4,'192 .59 • 939 1.879 . 3.757 

.25 .612" 1.223 L83 2. 6 3.057 3.66 4.280 4.89 .60 .947 1. 9a .100 

.26 .624 1.2 7 .n 3.117 3.74 .365 .988 .61 .955 • 65 

.27 .636 1. 70 1.906 3.176 .811 4.440 5.0 2 .62 63 - 87 
C) .646 1.29 1.9 2 3.238 3.883 .530 5.17 .63 ·.071 1 .911 ... • 

.29 .659 1.319 1.07 2,638 3.297 3.950 .616 5.276 .978 . 1.956 .03-1 • 
• 3 .670 1.339 2.009 2.678 .3 '1 .017 .681 lt ~  .986 1.972 S.95 

.3 . .6 1 1.363 2.0 5 2.726 8.407 
3CJ • . ... . .692 l.3R2 2.073 ~ 2.7M 3.455 
• 33 .703 . 1. 05 2.107 2.810 3.G13 
.34 .1 3 1.426 • 39 2.852 3.365 
..3 .72 . 1.4 8 2.169 9. 99 3.615 .. o 
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T BLE -(Co11cludtd) 

DISCJL\RQ 0 UBll O&D R cr .. ·o LA Oa1 I 8 COND, 
CoUPOT FRO.U ·TU£ 'oB ULA Q=O.G .. g A-TAUN J'IOK 

" sua )I "1' or WIOATIO ATEB." TABLES or 
u. • RECLA ATIO .. SE.RVIC 

JJead Cro ·Hetlonal 4 .. ol or S~. aqua fee B, 
f~t o.:s 0.5 0.75 1.0 1.25 1.5 1.15 2.00 
.71 .031 2.062 3.093 4.124 5.155 6 .. 186 1.217 8.2 
.72 1.038 2.016 3.11 .152 5 .. 90 6.228 7.266 8.30 
.73 .0·15 2.090 3.135 .J.l 0 5.225 6.270 7.315 8.360 
.74 l.G52 2.10-1 3.158 4.210 5.200 6.81 7.369 8.421 
.75 1.059 2.118 3.1;8 4.237 5.206 6.355 7.413 .475 

.16 1.066 2.132 3.198 4.26 5.330 6.396 7.462 8.528 

.11 1.072 2.145 ~  4.290 5.362 6.434 7.507 8.579 

.78 .080 2.160 3.240 4.320 5.400 G. SO 7.560 .640 

.79 1.087 2.174 3.261 .3 8 5. 35 6.522 7.609 .696 
• 0 .09 2.188 3.282 • 376 5.470 6.564 • 7.658 8.752 

T BLE 5 

Counc "T C TO B " PLIED TO A DlSCU.AnOE GIVEN B T U 3 1'0 GIV& THE 

DISCIIAJlOE OP TRE Oal SUPPRESSED, Co PUTED FBOlt TIR 01 ULA 

C=l+O.l5r, Vm:u: r= ATJO 0 T1l SUPPUSS TUI 

. Po OP TDZ 0 PICE TO TB WHOLE PEJliKET OM 

1 ' EASUB:ZKltN'l' OP hRJOATIOS AT 11 B U. 8. RECLA ATION 8DVJCE. 

Stu of orUic 
A. Bottom upp 

d. feet t. t t aquare fnt r 0 r 0 
0.40 1.06 0.60 1.00 

1.07 .56 
.46 1.07 .54 { .0 0.25 

0.2 2.0 .50 . 
3.0 .75 

1.0 .50 .33 .05 
1.5 .1li 

0.5 2.0 .00 
~ 1.25 

3.0 1. 0 

1.33 1.00 
1. 7 1.25 

0 .. 7G 2.00 
2.33 
.87 

• 
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One of the orifices described nbove1 2.0 fee \\ide an 0 .. 5 foot high. 
has been instnlled nt Davis nnd a e i of csts made with dischar 
of rom 1 to 2..2 cubic feet per second. The mean of all tests gave n 
coefficient fo usc in the formula given ritb the tabie of 0.61, 'vhicb i.. 
the sam ns ltns been found in other experiments. 

When properly installed thi type of submerged orifice bould ,h. 
dependable re;ults if the difference in bead is correctly mcasur d. 
Care should be taken to prevent ilting in front of the orifice or t 1c• 
cntcbing of drift .. 

SUBMERGED ORIFICE ·HE G TES 

This type of submerged orifice (Fi . 7 and 18) has been used t 
n lurgc e t nt on systems 'her tbe smnlllo o b ad available m k 

• 

'l,''t;' t' 

~~  
~  0 

, 

' ' 

/ 
/ 

,/ 

t::) .. 

• 0 
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The ccuracy of measurement o •ater through a submerged open-
ing depends on the measurement o he 1 of head, the area o the 

opening, and the election of the coefficient for ~ in the formula of 
discharge. 

- It 

fen.suremcnts of the p u for uch gnt arc made in the ame 
way ~ described for the submerged orifice 'vith fixed ·opening. The 
best method is to mnkc b casu ments ufficiently ar fro . the gate 
to avoid nny sucking o the ater on the upper side o rough fater 

belo"·. The pres ure orne im i determined by mcnsuri g down to 
the "·ate surface on the upper nnd lo er sides of the gate. h • is a 
poor method ns the ·atcr is liable to be dra\vn do\vn belo its true 

level above the gate and to boot out from the gate belo • The area 
of th opening is genera ly measured e~ een a fi ed mar on the gate 

stem and the top frame of the gate, the mark being placed so that it 
is even ~ t  he top of the frame vben the gate is closed. The width 
is the nme for nny height of opening. 

The proper coefficient to usc in comp ting the discharge through 
uch orifices is uncert in. ithin general limits for any fixed set of 

co ditio , the coefficient is pro ably nearly con taut, but tb actual 

· eoefficien t to e may depend on many variables. or this reason dis- · 
charge tabl are not included. The values or sbarp.edged orifices 
0.61 or 0.62 have been used by some canal companies. It · certain 
that tl1ese •alues are too low for the orifices made o either l-inch or 

2-inch lumber. he Yolo Water and Power Co. have adopted a 
standnr~ form of he dgate 3 feet ~ ·de •th prcading wing nils, the 
bottom of tbe gate being 1 inch above e floor. Experiments mnde 
\vith thi gnte under the di ction of Pro£ or . A. Etebevcrry gave 

I • 

n mean value o the coefficient of 
0.73, hich has ccn adopted by the 
company for in the delivery of 

a er. . 
Tests of a 
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\\'nlls prevented the use o larger discbarg , although the gate 
handle much larger heads. T e loss of head was determined by tneas-

ing do'vn from a level board above nd belol the gate and nlso on 
the gate. The mean of all measurements using the level board gave 

a mean coefficient of 0.80; the measurements on the gate gave a mean 
of 0.72, bu were m·ore variable than the otbe . 

A similar ga c set acr the 3-foot ·de co c ete flume of the field 
laboratory ~as also tested, giving a mean value of 0.79 for the eoeffi-
cien ~ level board readings. The di charges aried from .6 to 6.9 
cubic feet per second in esc experiments. 

rom these results it is seen that the coefficient for such measuring 
gates varies wi . the type of gate. It · p ible that the coefficient 
"·ould have been lower for higher rat of discharge nt Dn · if ncb 
tests cou1d have been made. 

Tbcre are evernl types of these gates in use · Cali omi . The 
ate used by Imperinl Co. o. 1 is set 4 feet bac .. from the n of 

the bo. . In the box u ed by t e Kern County Land Co·. the gate is 
ct at he front, flush •t the ide of he can 

here the In ~ of ufficient all for the use of a t er measuring 
device makes the use of this type of submerged orifice n eessa~ 

tnndard siz and tructure hould be.. doptcd, and special di ch e 

tables p cpnred. Tbis should hen rated under the condition in 

' hieh it rill be used. .As long the condition of c can e main-
tained, fairly atisfnctory me uremen can be made. Care should 
be ken to p e\·ent he deposit of ilt or sand near ·the t hi. 

will change th co dition of di char nn affect tb ra in . T 
clocity above he gate should a o m de n1nll ns r e i 

30 

a .. .. • 
• 

.......... 11_ .................. 1 
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The cost of one of these orifice l ~-nd ates. in Impcriol Valley is 
riven by the Superintendent of · (utunl Wote Company o. 1 as 
nbout $20.. The items mnkin" up the total arc, · umber about $9; labor, 
~· l s~ e of c..,;en\·ntion, about ; ru cnvation and incidentals, about $3 • 

• IECH.: IC.t L DE E AND REGISTER 
LOW 

It is stated in the introduefon of thi bulletin that to be fully 
ati fnctory fo measnrin" ·ndividunl deliveries of irrigation water 

a de,,.ice should register the total amount of \voter passing, rather thnn 
the rate of fio\v. Three devices of this charneter-Dethridge, Grant· 
:llichelJ, nnd Hill meters-hnve been installed at Davis and tested. A 
fonrtb, the Hnnnn meter, is to be installed us soon as available, only 
n photograph and ~r ef description of it being included herein. 

D THRmGE ... 

This met-er is sbo\vn in figures 19 nnd 20. It was invented by 2tlr. 
J .. _ S .. Dethridrre, of the ·stnte Rivers and Water Supply Commission 
o·f Victoria, ustralin and has .been e.."(tensively i stalled in Victorin, 
~ ere 5000 are now in use. It has. also been t18ed quite extensively in 
Xe\v South ales. 

The Dep d~e meter consists of a 'vhee or ~dr  to which pro-
jecting pieets of shee metal are fastened. The d m is placed witb 
its axle horizontal and is set so that the projecting blades are in ·the 
eulT(lnt of the di ch to be measn ed. special box is built around the 
\\·heel o that nil \Vater in passin bas to strike against the blades: 
In his 1vny Ute \vhecl turns in proportion to tbe amount of 'vater 
p ing. o\\ing tbe number of re ~l t on of tho wheel the amount 
of \\·nter passed enn be dclermincll. 

The illustrations gl\"en sbow one of these wheels set in a concrete 
l1o. •• b t wo d boxes of similar form can be used. The \vhol 
structur.e is set just belo\v the titmout gate, which is shown in the 
drawing.. -The bottom of the box is curved to fit the bape o the 
\vbecJ. A bout ~ inch of clearnnce is left chveen tho bo and the 
blade1. In use t ~ water comes ngninst each blad nn_ pushes it 
around until the next blade strikes the ~ater. In this ay the space 
bet c n tho blades iJI ~Uled with nte ., hich is ca ied through the 
meter.. The meter shown seems to bav n rm cap ity of cubiC! 
eet pe second and can be cro ded to enrry 5 eub"'c feet er second. 

Tbi hi her quantity, however, causes aplas ing over the top of toe 
bo .. The fall n d to tum the mete vari the amount bein 
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e~ r d, from lh inch for 1 cubic foot per second to 21,6 inches for 4 
en b1c feet per second. This small required. fall makes the use of this 
meter prn·cticnble in ditches 'vith lo'v grade. A counter is nttaehctl 

Fig. 10.-Dra meter 

:I 

) 

' . I 
I 
I ... 

to one end of tho axle and this indicnt tl1e number of re\·olu ionR 
lvhich the mater has made nt any time. The dif'fcrcocc in the ev.d·n 
of tho counter at any tlvo times gives the nnn•bcr of rc\rolu ion the 
meter hns made· betlveen the tim _ · of rcndin . By multiplyin'" tlai 
number of volutio by the number of cubic r t passed per revoh1· 
tion, the total qua tity o wntc received en be detortnincd. It is 
1nost convenient to transfer the \Vater rec h·ed into terms of ncrc. eel. 

If it . desired, ritb ho Dctbridg et t t know· tho rate Rt \Vhieh 
wnte is being recei ed at any time it 1 only necessary to time the 
meter for ,ono or more complete revolutions and dhid tbo ~nt t  
passed per ravolu ·on y 'the time for ono revolution., Tb if· i- · k 
30 cconda or the inete - tO make one complete turn rid t i. loio n 

'"' 

-
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from i in that it 30.5 cubic t for each turn, the rate of 
flo' is 30.5 divided by 30, or a little O\'Cr one cubic oot per seconcl. 

Th · 1 of be bo i ' ich the ethridge meter i et nre 
inch thick "·hen m de of concr te. rc boul be ed in getting 
the ttom cun·ed to the correct circle til t the leakage around the 
Jnet r "ill be mnll. Thi meter i omc\\"hnt complicated in construc-
tion nnd it is better for it to b pl c d by cannl companies than by land 
O\\'ne . I ri 1 prob. bly c t 1 in thi ~oy as the drums can be 

Fig. 20.- hotogra ph of D thrldgc mete 

bo t bt in quantities. In tralia tb concrete bo is made in parts 
and asoned in the material ya d, tbe parts b in then ce ented 
o ber hen placed in the field. en built of concrete ns hown in 

fignr 17 Dd 18, 22.8 cubic feet of concrete and 0 board feet of 
lnmber re required. The drums are b t m e by some beet metal 

orks. special counter should bo made of t resistant me 
as the orclinary counters have bee o nd to out rapidly in use. 

e i talled in 1 ge num e· in Australia the cost has been about 
er e er ; the c t o the meter • tailed at D vi as about 60. 

The t o his device m de at Davis showed the eter to be quite 
ccorate un r constant ditch conditio be ee ntes o Bow o to 

3.5 cubic feet per eco it Fo both 1 er and smalle · char es he · 
• 
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meter pnsses more water than it does bet\\1'ecn these limits. The nn1onnt 
of N"ater going through the meter varies with the depth of dro\\'ning. 

meter set high in the ditch will a· charge less water per revolution 
than one set lo\v. Checking up the ditch bclo\v n meter o that the 
depth i increased at the meter may increase the discharge by as much 
ns 10 p r cent in some cases. Th. i discussed in detail in the 
ap enc:lix. 

The Dethridge meter of this ize is adapted for accurate measure· 
men of streams varying from 1 to 3 or 4 cubic feet per second; in 

· Australia it is con ·dercd satisfactory up to 5 cubic feet per second. 
ere the quantities are eitbe larger or smnller tbnn "these nntount 

the error will be in favor of tbe 'vnter er. Wltile rather expensi"e to 
install there arc no parts \\1hich ill vear out except pos.~ ly tlte 
counter. Tho bearings nrc merely oiled \\·ooden blocks. Variation 
in the friction ·ill not altc the di chn gc; i the bearings are tifl'b 
a greater fall will be needed to drive the wheel, but unless tighter t~on 
they will become if not tampered "·ith, the di charge per evolution 
will not change. Where larger amount are to be turned out, lnr ·er 
meters can be built or more than one installed. The meter bas tbe 
advantage of being ensily understood. he 'heel stands up in the 
air nnd has a clumsy appearance, yet it is some advantage to · e nble to 
look across the field to the tu nout and ee by ho turning of the wheel 
that nter is still coming. 1ten e rea ize tbot every turn of tl1e 
wheel means 0 much 'vatcr cltnrgcd to tl!cn the. ' "ill be more liable to 
economize in its e. 

Bill of Material for Det r d ~ .Vefcr 

addition to the 22.8 cubic feet of coner tc require for t1 i." 
meter and the galvanized i on wheel, the follo,,ing lumber i nee nry·: 

• 

no rd fN't 
1 pe. 3" X ., X 4'-G"' .............. . ...................................... 4 
2 ""'- 3" X H X , . 

.~~~ ...................................................... . 
1 pc. 2" X " X .J;--0" ................................................... . 
4 pc. 2" X 1 % H X 3' .................................................... . 
4 pc. 2"' X " X 1' ........................................................... . 
1 pe. 2" X 8" X 4'-6" ................................................. . 
l pc.. 1 ~ "' X 0"' X ' . . . .................................. ············· 
1 pa. 1 '%" X 6" X ~ ................................... .._ ... ············· 
1 pa. ~  X 8,. X 2' " ·······~············· ........ ,. ............... .. 

otal ........................ ; ..................................... ······· · ·· 

3 
3 
3 
3 
3 

0 
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0 , T- · CIIELL .IETER 

'l"his tneter is slto in fhrurcs 2 and 22. It consists of a \Yheel 
. turning in n horizontal circu nr openin . through 'vhicb the water is 

made top .. This opening ets a little bclolv the bottom of the ,ditch. 
The '"at r in ente ·n,g drop into, box set bclo' the ditch bOttom. 

•• " u • 
•• •• t.: • 

~ I ... •• • .~ •• § II 

~ 
.. • .. Q ' ' •• \J ' •• ...... 

I 

' ~· 0) ... 
~ . . 

SECT. E:LEV. 

Fig. 21 .. -Pian and 1 vation ol iost.allation of Grant.. eboll motor 

pa under a cross v.,.all, • through tbe circular openin in which 
the meter is set~ and passes on do1vn tbe ditch. The me er consists of 
our Bat bl des set so t at the water in flowing thron h the circular 

opening strikes against t ~ at an angle. ·In this way the wheel.is 
tumed similarly to a -ind miD. On the upper end of t1Je shaft carry-
i t e beel is counter hich records tbe number ,of revolution . 
Jf the heel 

Tbj meter is made in 4 aizes, 12-ineh, 18-inoh, 21-incb, nli 89-
inch. he size to be used i determined by the size of· tho circular 
,openin • The ted e p cities fo · these iz given by the makers are 
1.66, 3.75, 5 .. 83 nd 16.68 cubic feet per second, respectively. · Tbe 

• 

lBRIDATlON llEASURINO DEVICES 16 . .. . 
\vheel1 counter, and standard Or" holding tbe 'vbecl are sold and con-
trolled by the patentees ·or their licensed agents. The prices quoted for 
Pacific Coast delivery, in lots of not less tbnn 6, 'vitlt freight put not 
duty pnid! nre $52.25, $66.75, $74.20 and $170.30, respectively, for 
tbc four stzes. The meter "yns invented by the t ~o Australian engi-
neers for \vhom it is named nnd 
hos been used to sotne e. tent in that 
country, but it hns been but little 
used in the United Stat~es. The bo .. 
for the ·meter enn be built ~f eitltcr 
'vood or concrete ; tl1at installed ot 
Davis is of lvood. The stnndnrd 
for l1olding tbc meter is arranged 
so that the meter can be remove{] 
lvhen not in use.. On systems 'vltere 
the Oo\v through cnclt n1ctcr is not 
con tin llOUSr tlJe meter enn be used 
on more than one ditch, being 
moved around as 'vater is turned 
out • 

The te ts made nt Dnvis of o. 21· 
incb Grant- licbell meter sho\\'Cd Fig. ~!E!~!:~~~l~el~f ~::!~llat on 
thot for discharges o over 2 cubic 
feet per second and up to 6.5 cubic feet per MCCOtldt tbc tnctcr makes 
one revolution for every 6., cubic feet of \Vater p ed. ~lore 'lrntcr 

· is passed per -evolution on low·er rates of discharge. The 24 t . t.s 
made a o~ thnt the meter 'vill probably egistcr ·, .. ·it bin 2.5 per cent 
of tho true quantity.. Tbe fall required in the ditch to get tho ""ater 
through the meter varies with the rnte of fiolv. It is about 1 inch 'vbcn 
the discharge is 3 cubie feet per second nnd rises to inclaes ·ith n 
fto\v of 5 cu bio feet per second. 

Tbis meter is no ns much ntfccted br changing the depths of ~nter 
on tbe lo1ver side ns so ~ otlters.. T ~ tests at Davis 'vcre mndc \vith 
varying depths but eho,ved no rc"ular .difrcrcnccs. Thi i nn nJ-
vantage when u cd on n d ~  lv1lic11 is somctim cl1cckcd p. I 
high cost, ho\vever, is again tit gencrn , usc. 

JIILIJ METER 
This device is sbo"'ll in flgur 23 and, 24. It con i t of eiranlnr 

opening set horizontally in tho ftoo o a box tl1rou b ,. ' •ic tbe ,,~at ' 
to be mCl\9 ed is ·mnde o piss. The meter co ia of en ·cd van l't 
Ol) a central drum. It sets in the center of the op in n i t ~ad 
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by the \V ter 
ing. The 

it trik 
ing of the meter d iv 
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of less than 1 cubic foot per second, more nter passes the meter thun 
is registered. • or discharges of 3.5 cubic feet per ccond the ter 
boi· ed up through the opening so as to submerge the counter of the 

· meter teste~. By increasing the length of shaft of the meter higher 
discharges than this can be cro\vded th ough the 12-inch meter, but 
the greater 1 of· head required makes the use of larger meters 
preferable. 

The loss of head or fnl in the water required fo this meter varie 
from 1 inch, ~ en carrying 1 cubic foot per econ , to ~ inches, 
when carrying 3.5 cubic feet per econd. . 

The Hill meter seems a pted to use under the usual conditions. of 
irrigation practice. It is imple and has fe '·earing parts. The 

· head required for the diffcren t izcs is less than tbn t needed for the . 
use of eirs. The record of the total quantity of ~nter p d can be 

· ad in units o .001 ncre·foot. 

HANNA METER 

. anna. 

• 
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in a dust-proof metal o~, bo' n in figu 13, and \vhcn installed thi 
me box ts on the top of tilling bo , hown in the illus· 
tration, bich communic t throu h pip ~ t  the stream being 
measured. ~ Bo t ting on the ~ ter of the stilling bo and nn 

dny clock to ethe op rate he meter. 

,~. TER REGISTERS 
Reference i n1nde in the preceding pages to ~·ater registers for .. 

reeordin th eight of ater fto\ving over a ~e r or in a ditch or flume. 
o be main a water egis· 

ter (fig. 26) is composed of 
a cy Iinder on bicb a rec-
ord lteet is fnstcned, n float 
~  causes thi cylinder 

to rotate the nter being 
gistered raises and lo\V· 

ers, and an eigb t-day clock 
'vbich causes a pencil to 
travel horizontally the 
iength o the cylinder each 

eek, marking on the ec-
ord shee.t the height of the 
\vater ns it travels." ater 
registers are usually ct at 
the side of the ditc or \Veir . 
carrying the ' ater being 
me red, the fioat and 
cou ter- ~e t hanging in 

tilling \veil, as shO\\'ll for 
the ·ann meter (fig. 13) 
just d c ibed. The cgi 
ter heets astened on tbe 
cylinde a e Ile horizon-

Y to o feet d ractions of eet and ertically to show y 
nd f c io of day • h bee are c anged onco each cek. To 

mak tb record they. urn· it • nee ry to e d~ ar e 
t bl givin the flo ith different dep bs of ater or the eir or 
flume in connection with bicb the g· er is set. a rule at 
r re not adapt to farm u . Th y equire con t ca e 
n tte tion n , s indicated, considerable compn tion • nee . r~ 
o dete i e fr t e · ter bee d t e discharge tabl tl ~ 

quantity of ater b t b 
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CURRE~: T METERS 

The standard instrument used for measuring the velocity of '·ntcr 
in ditches and other open channels is the current meter. One of 
these instruments, "·ith its 
full equipment, is s o ~ in 
figure 27. Cur en t mete 
a e no . used by farmers 
but one bould be a part 
o the equipment of every 
canal superintendent or · -
rigation mnnnger. bey 

re nt~on d here merely 
\vi th the hope of encourag-
ing their ider usc by cann 
companies which have no 
been accustomed to usc 
them and to make them 
generally familiar to farm-
ers. Ordjnarily it is not 
feasible to measure tbc 
lvatcr carried in main 
canals and main laterals by 
means o tho devices t 1nt 
have bee d cribed in thi 
Bulletin. Instead current· 
mete ratings .nre made at 
elected portions of the 

main canal Rnd main lnt-
crnls and from these tnbl 
nrc compute lto\ving the 
quantity of atcr flo\ving 
nt various depth . Stand· 
nrd typ of current met 

Fi • :!1.--Photogmpb ot eurront mot r nd 
eqlilpmen 

c t from about 5 to nbout 90, depcndin upo 1 th qutp-
ent. cngincc and can 1 uperin c1 clcnt and irrigation m nn o 

· arc familiar ith th instrumen no d ·rip io n o b ndded. 

• 
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D T - m DISCUSSIO~ 0 T T OF AStm 

JEI.D LABORATO , J mARY TO MARCH, 914 

~ •. n:::ri.nl nts ud Diseussion by S .. T. Hannmo . 

I. AZU A DRA..:.~. (Figures 3 and 4) 

s OP Exp n'S 
Dl!'enuce Ia :Ana of Dltrennce Jo 
diKha of ol:nln lD d eharp of . 
oriJc attcl b7 rant pt ort4 and ·r. or error •quare lneh elr, or error 

of meuuf'ftDeDt (1_nin :ot l.o or me remeut 
b.r oritl llcharp, b7orUien. 
puecl min 1"1 lndles) per cent 
+6.31 50 :-f-0.85 • 
-2.98 50 +2.00 

15 +3.65 10 + 15 + 25=50 +1.00 
25 +1.80 10+50 -60 -.38 
25 +5.80 15+60 =65 .;....o.39 

10 15=25 +L50 25+50 =75 -2.20 
10+25=35 +1.50 10 + 15 + 50-15 -1.30 
10+25=35 +3.68 10 -f 25 + 50=85 -~.  
15+25= 0 +L70 15 .f 25 + 50-90 -2.14 
15 25= 0 +0.37 

e 
Pro bl rror of in Jo eam ment +1.0. 

Thi 

• 
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'vith the ~t of the eir. can 3 inches in diameter was used as 
stilling box for this gage. Although the holes in this can were ·small, 

difficulty as experienced in gettin accurate readings of t e head 
due to the apparent "b eatbing"· of the l ater, particularly at the 
higher heads. It is considered that this i the principal cause for 
the variation of the results of the separate measurements from the 
curve as shown on the diagram. Cross currents ere very noticeable 
in the water in the bo at the higher heads. Small shavings droppe 
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w· ter recei ·oo \\it1tout tbmc in the "·eir. . o\vever, at the higher 
bends used the · ter elo\\· the "·eir was but lit le below the ~t 
of the \veir. The ac urncy of mensu ments '·ith this device uncJer 
field condition 'rill depen to a co idcrable e.~tent on tho accuracy 
"ith ~  the re ding of the end of tb crest can be mnde. The 
usual method· to tab c ·et nt th bnc .. side o the bo with its top 
e ·el ith the disclln e cr . y settin rnle on this bracket the 

depth can be read directly. ith the boo.. ~e nnd stilli g box used 
in these .. perimcn the average vnriation of the 16 measurements 
from the curve ~as 3.5 per cent. With measurements of the head in 
opeb \Y ter the er or to be pected \\·ould be much greater. 

ome eas re ent~ ·ere also mnde on this ydrnnt before the 
harp edrr ' ns et using the 2.inch concrete all as a discharge crest. 

The beads er read on o. taff gage, the 'vater being stillc in front or this ,\;th piece of "·ood at the times of the readings. tot of 
7 mea ureme \\"ere made, "; th discharges varying from 0. 8 to 0.96 
cubic foot per cond. The crest 'vos ~a inches long. comparison 
of the ratio" curve obtained from these measurements 'vith n com-
puted curve for a sharp crested "·eir of the me length sho\ ed that . 
on the o er heads, here the thickn of tbe concrete is sufficient to 
give broad crest d weir conditions, the di charge is 1 than for a 
sharp er cd ~e r, nd t at on the higher heads, here the lo,ver 
con raction is complete, the measured curve gives higher discharges 
thnn the shar crested "·ei , being imi nr to the results on th me 
bo after a bnrp edge as insta led. 

Smn.r y 0 

AetUAJ Dl!'e ... t~ad Actual ComJ)uW Dl~ d.lleharce. er-t.~  en ·- on cllaeharp. Q :a.:a:t U·.2b) •;::· ea.r per lr. ea. I r. oer t ~ . t pel' • b•l', u. ft.. eeat 
• raee. 

0.12 0.152 0 .. 121 26 0.355 0.627 0.537 16 
.166 .202 .1 0 12 .392 .so .6 1 30 
..211 , .253 .393 .829 .618 3 ... 
.213 .28 .258 10 .401 .8 .633 
.200 .413 .343 20 • 35 .958 
.29 .506 .418 . 21 .978 
.313 .4 2 24 
.342 .652 00 28 

• 
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Area of 
opeDID hl 

. pte. ~.ln. 
(equtT eDt to 
cliac:harp fn 

miner'• haeh ) 
10. 
10. 
14.6 
15. 
15. 
20. 
25. 
25. 
27.G 
32.5 
33. 
35. 

Lenatb of 
openlacl 
bO•, lnchH 

IRRIGATION llEASUmNG DEVICES 

llL RIVERSIDE BO ( igures 7 nod 8) 
8Ult1U.RY OF ExP 1 ENTS 

DUferenc In Area of Dlleren~ ln cllaehar of openlnc Ia dl eharp or 
oriOco an weir, te, aq.ID. orU!c and ,..elr. or error Ja (pquiYaJent to or error In m uurcment br dlac:har In mea urem nt bJ" oriftce, pet cent miner'• lach ) orifice, pel' cent 

+4.10 · 40. -1.9 
3.38 40 .. +O. 0 

+4.45 43. +3.16 
+1.86 44.5 +2.3 
+1.46 . 48. +. 1 
-3.54 50. +1.59 
-J.ll 50. • +4.05 
+4.70 57.5 +1.25 
-1.53 58. -.16 
+3.·03 05 .. .26 
+0.15 75. - ·.63 
+1.00 75. -1.08 

-ea.n ..................... .-•.•••. - ••• +1.95 

IV. FOOTE I CH BOJC. (Figures 9 n 10) 

Su uARY or EXPERill .. "Ts 

Dlae~ 
m IU b7 

DUretehr 
ln 41 char , 

or rror 

169 

box= Jenrth 
timH bel tb& 

(4), -min r'a 

Dl•eharp 
me lUred b7 

weir, 
mlner'a lne ~ 

of m atmrem nt 

· lncb 
.~  

25.25 
32.75 
87.25 
48.00 
01.00 
60.75 
77.00 
80.00 
85,00 
90.00 

102.150 
110.75 
1 7.60 
125.00 
128. 3 
1 .2!5 

19.50 
24.95 
32.25 
30.50 

.70 
60.0 0 
02.95 
72. 

.~  
79.40 
80.00 
95.40 

101.9 
08.00 

118.7l5 
124.150 
1 1.40 

_ ........................... -............. .... 

br bo•. per Qt 
--4.00 
+1.10 
+I.G3 
+2.01 
+2. 3 + .31 
+5.69 
+5.91 
+1.44 

• +6.ti9 
+ .89 + .D 
+7.93 
+7. B 

5.00 
9 

OS 
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V. StJBliERGED ORIFICE HEADG.t\TES. (Figures 17 and 18) 

The accompanying table s o ~ the results of the tests mndc nt SUMMARY OJI ExPEIUUNTS ON SUP)IU(JW 0JUI'lCE HEAOOATE or TYPE USED BY KERN CoUNTY LAND Co. GATE 36S)i6 INCIIES WJDE. T£STS M.l.DE J..T DAVIS, CI.LIJ'., ~~A , 1914 . 
Davis in January, 1914 of n gate 36%0 inches wide of the type uc;ed Lou of head bJ, feet Ooetllefeat Ia formula VAriation of eoeftle!ent from. Variation of eoe ~at fro:za. by the Kern County Land Company. The discharges "·ere measured . Num• e ~ Helabt of AreA of Q - ACt' 2&b from- De~t of mean or aU ~a  of ae1ected ot.e:naUoa ber over a 3-foot Cipolletti weir nnd checked '·olutnetrienlly from the ot eu. It • o~e ln , opealnc. au mer• 

Uook Statr LenJ On Book Stafr LeTel OD . eenee.fHt f:look Staff LenJ OD Hook Sta~ Lnel On . run per.~. ncbea aq. feet 
Pretl PCM board rate ~e  PEel board pte PIN p~ board pte Pia PP. bo&n! caw reservoir. . 1 .511 % 0.158 .178 .18 .17 .20 .949 .944 .977 .901 0.24 +.140 +.176 +.161 +.146 The loss of bend \Vas measured in four different \Vnvs, viz: bv· book ·-2 .503 % 0.191 .124 .15 ' .13 .135 .932 .838 .911 .893 .23 +.133 +.070 +.095 +.138 .. . 

gages about 6 feet above nod. belo\v the gnte, by stnfi gages nt the • 3 .503 2¥., 0.637 .021 .025 .02 .02 .680 .621 .700 .700 .09 -.129 -.147 -.116 -.055 -same points, by measurements do'vn from a level board about 1 foot 4 .503 1'M.e 0.400 .046 .05 .05 .045 .729 .680 .700 .740 .• 15 -.080 -.oss -.116 -.015 -
above and below the gate, and by measurement down from the top 5 .511 l*s 0.287 .073 .07 .075 .758 ....... .841 .810 .19 -.051 -·- +.025 +.055 -.037 +.041 +.09! 
of the gate on the upper and lower sides. Stilling boxes \Vere used 6 .793 ~ 0.287 .173 .11 .17 .195 .825 .825 . ~  .781 .24 +.016 +.057 +.021 +.026 +.030 +.042 +.037 +.063 

7 .806 ,.0 0.143 .511 .51 .54 .55 .971 .974 .955 .943 .28 +.162 +.206 +.139 +.18 with the book gages. At higher rates of discharge the depth of sub- .,._ 
8 .816 ~ 0.985 .022 .035 .02 .01 .697 .551 .783 1.035 .02 -.112 -.217 -.033 +.280 mergence ,,.ns not sufficient to cause the water on the lower side to 9 1.46 l'lt 0.381 .355 .36 .35 .42 .799 .795 .804 .735 .28 -.010 +.027 -.012 -.020 .. +.004 +.012 +.004 +.017 

back up on the gnte, so that the m'easurement on the lower side of 10 1.43 2Y.l 0.635 .137 .16 .135 .16 .755 .699 .762 .705 .21 -.054 -.069 -.054 -.050 +.040 -.084 -.038 -.013 
the gate was of no value. 11 1.43 3¥.! 0.889 .073 .07 .oa .08 .739 .739 .819 .709 .13 . -.070 -.029 +.003 -.046 -.056 -.054 +.019 -.009 

In several of the runs the discharges were small in proportion to 12 1.40 ~  1.06 .049 .06 .04 .055 .743 .688 .826 .702 .08 -.066 -.080 +.010 -.053 - -13 .813 3 0.762 .033 .05 .02 .04 .738 .576 .944 .666 .09 -.071 -.192 +.128 -.089 the capacity of the gate, and the loss of head too smnll to be accurate!\' - --14 .826 C) 0.508 .070 .07 .06 .08 .751 .765 .829 .718 .18 -.058 -.003 +.013 -.037 -.048 -.018 +.029 0 • • ... 
measured. Two means are given, one being for all tests, the other 15 .811 1¥., 0.381 .120 .13 .115 .135 .765 .744 .782 .124 90 ...... -.044 -.024 -.034 -.031 -.034 -.039 -.018 +.006 
including only t ~ runs having a height of opening of 1 inch or 16 3.01 1* 0.445 ...... .86 .92 1.08 ·:···· .908 .870 .815 .40 +.140 +.063 +.060 +.125 + .. 079 +.093 
over, a loss of head of over 0.05 foot, and a depth ot suomergence of 17 2.66 2% 0.756 .32 .33 .36 .47 .773 .164 .731 .640 .23 -.036 -.004 -.085 -.115 -.026 -.021 -.069 -.078 

0.10 foot or over. This latter menn is the better one. It should be 1R 2.72 ~ 0.573 .543 .57 .61 .804 .783 .757 _ .... .33 -.005 +.015 -.059 ··- . +.009 0 -.043 
19 2.38 . 4 1.017 .114 .13 J25 .205 .86-1 .811 .825 .646 .13 +.055 +.043 +.009 -.109 +.069 +.028 +.025 -.072 remembered in interpreting these tests that the maximum discharge 20 2.74 5 1.275 .Oi5 .10 .09 .13 .978 .8-16 .892 .744 .06 +.169 +.078 +.076 -.011 - -used is much less than the capacity of the gate and that the values 21 2.04 3Y.z 0.891 .135 .1-45 .135 .19 .775 .747 .775 .G.'i3 .19 -.034 -.mn -.041 -.102 . -.020 -.036 -.025 -.063 

of the coefficient for higher rates of discharge might be different, 22 2.01 411, 1.144 .076 .85 .065 .095 .;93 .745 .854 .70tl .11 -.016 . -.023 +.038 -.O.C6 -.002 -.038 +.OM -.009 
probably less than those given. 23 2.01 ~  1.32 .052 .85 .06 .065 .R32 65C) .777 .743 .04 +.023 -.116 -.039 -.012 . ,. 

The average variation of each observation from the mean 'vas 24 1.93 111%2 0.629 .247 .265 .27 .305 ·.767 .740 .735 .690 . .27 -. ~  -.028 -.081 -.065 -.028 -.M3 -.065 -.Ots 
25 1.84 1% 0.445 . ~  .45 .52 .796 .770 .716 .33 +.028 -.046 -.039 +.013 -.030. -.002 about 4 to 5 per cent, for the different methods of measuring the Joss ...... ...... 
26 3.34 5 1.275 .1G2 .18 .155 .837 .769 .828 ...... .13 +.028 +.001 +.012 - +.042 -.014 +.028 

of head. The greater ,·nriation of results of the measurements on the 27 3.31 4 1.02 .271 .28 .28 .779 .767 .195 ...... .22 -.030 -.001 -.021 -.016 -.016 -.005 
gate shows in these t~ts. This method should not be used. 28 3.34 • 3 0.762 .385 .39 .49 .891 .884 .792 .34 +.082 +.110 -.024 - +.096 +.101 -.00 

Tests were also made of n gate 31 fs inches wide set ncross the 29 3.31 6 .~  .088 .12 .10 ··- .910 .779 .854 ...... .05 +.101 +.011 +.038 _ ... ... - -
3-foot concrete testing flume of the field laboratory. Side guides 2 30 4.20 6 1.525 .166 .17 .155 .... .841 .831 .871 

__ .. 
.15 +.032 +.063 +.055 ...... +.046 - ~  +.071 

31 4.26 5 • 1.275 o-5 .28 .28 .825 .787 .788 .21 +.016 +.019 -.028 +-030 +.004 ~  inches by 4 inches and a sill 2 inches by 6 inches, were set in the flume. .... o .... -·· 
32 4.24 4 1.02 .457 .47 .lU • ...• .769 .769 .729 .35 -.0-10 +.001 -.087 -.026 -.014 -.071 ...... .. 

The loss of head \\"as measured in the same four ways as in the case Numbor of obttervations so .31 32 24 30 31 32 24 19 20 21 14 
of the tests· of the other gate. The results of these tests are also ltenn eoomcient for all experiments .809 .768 .816 .755 . ~  .o~~ .055 .074 . .035 .03R .631 .0!9 
sho'WD in a table. The coefficients for the measurements with hook Rojeeting experimenta with height 
and staff gages are higber than those found when measuring with the of opening J than 1 Inch, Jog No. of ob!'f'rvntlone 19 20 21 14 ....... ......... . 

of head lea than 0.015 foot. ani) Mean eoemelentJ .795 .'183 .son • 718 ···-·· ······ level board or for the other gate tested. ...... 
depth of a er~ lt'M than Per eent varia tlon 1.8 8.8 6.1 9.8 4.4 4.8 4.G t.4 ....... ._ ..... ...... 

The results of these tests and other available data indicate that, 0.10 root. 
while such a submerged orifice beadgatc is not a desirable type of 
ea.~ r n  device, under certain conditions of necessity it can be used 

with fairly satisfactory result.CJ. On any Bystem a standard type and 

• 
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~ SU}SllJJCY or Exrr.JUUE:-lTS oN Suuw£BO£D Orurrcz HEADOAT£ BET IN A 3·F.'OOT CoNCHTs FLUJa. G.An 31% l):CJIU \\TJ:P: 
Hel,hl Areta Lou ot lae4d b1, Coetnclflnl In formu!a Depth VarJaUoD of eoeftjcienl frcrJD. V, 

Dla· . o of . Ua fee& Q = .1\Ct :!Jth lrom - . of meaa &brou char,o, OJU!D· opan· 1 "' · , , , 1ubuar1· , -1- - , 
No. of cu. u.. lng, ln1. Jlook ~ oa Lo'"al On !look ,Staft Lc'cl On ence, Hook 8'•« Lnel On 
Nil per 1oM. lncbet 1q. IC. £Die• 1410• boArd &ato IDCel lftlel board 5ate fe.C carca PIN Loard pte 

1 2.00 6 1.10 .061 .00 .08 .11 .OSD .907 .835 .713 . ~ +.091 +.133 +.045 -.001 
2 1.07 4 .88 .091 .10 .10 .14 .02 .880 .878 .7-16 .33 +.052 +.046 + .. 088 +.03 
3 1.80 3 .66 .170 .17 .20 .21 .821 .821 .760 .'140 .40 -.047 -.013 -.030 +.026 
4 1.62 2 .44 .328 .33 .3li .3·1 .802 .708 .775 .186 Jil -.008 -.030 - .. 015 +.07 m 5 3.15 5 1.10 .102 .20 .22 .26 .817 .708 .761 .700 .42 -.051 -.036 -.029 -.014 2.86 

t: 6 2.05 4 ' .88 .240 .25 .28 .34 .843 .8·11 .700 .715 .45 -.025 +.007 0 +.001 3.35 
~ 1 2.72 S .66 .356 .41 .46 .GO .860 .802 .757 · .724 .53 ~.  -.032 +.033 . +.010 ~  

0 8 1 .. 92 2 . .44 .778 .77 .18 .. 80 .821 .827 .821 .184 ,83 -.047 -.007 +.031 ~ D 4.4.5 
~ 9' 1 .. 74 !! a44 .370 .s; .36 .~  .807 ' .807 .810 .. 751 .45 - .. 061 -.027 + .. 029 +.037 3,.94 s 10 -1.05 6 . .132 .109 .10 .25 .·37 .. 031 .878 .749 .029 .33 +.063 +.034 -.041 -.085 .. : 3.07 
~ u 3.83 5 1.10. .25'2 .2. 8. .30 .45 .805 .880 .~  .G47 .37 -.003 =.01.4 +.003' -.067 < 3.48 
~ 12 3.51 ·4 .88 .316 .ao .so ··-· .884 .sao •• ua ····- .33 +.01B .. oot +.ooa _ a.D9 

i3 3.16 2% .. 03 .47 .52 .58 ...... . .005 .860 .819 ····-. .26 +.037 +.032 +.029 . · - : fi.OO 
~ 14 2.85 2 .44 .90 .96 1.00 ...... .850 .826 .778 ---- .28 -.018 . -.008 + .. 012 . - -~. 6.48 
f.= 15 5.12 1 1.54 -···· .31 .39 .37 ....... ~  45 .663 .681 .56 ~ ........ -.089 -.127 ' -.033 3.32 
~ 16 . 4.'10 6 1.32 -·· .34 .35 ' .44 ....... .775 .775 .691 .35 ' ·-- -.059 -.015 . ·-.02.1 ' 3.63 
~ 17 4.38 5 1.10 · .332 .·.30 .41 .51 .858 .791 .771 .692 .34 . -.010 ,-.043 - .OlD --.022 . 8.96 
..... 18 3.93 . 4 .88 . ·• .394 .43 .51 .....• .887 .848 .810 ...... . .22 +.OlD +.010 +.020 ... ...:.. ., 4.46 

10 3.60 3 .. 66 . • ~..... t55 ' .74 ...... ·-··· .915 .793 -- . ' .36 -~·-· +.071 +.003 " - . ' 5.(5 
20 . 3.11 2 . .44 ..... ~ . 1.07 1.07 ••••.. --·· .851 .851 -···· .30 - <, +.017 +.061 -. ''· .....; ' 1.01 

. 21 • 6.92 7 . 1.54 .38 .43 ' .40 •••••• .900 .854 .825 -·- 1 ' .37 ." '+.041 +.020' +.035 ' ·•- , , ' 4,.{9 i . - 22 · O.lB 0 1.32 ..425 .51 .56 •••••• .893 .816 .118 ···-· .33 -~ +.025 -.018 . -.012 ~~ .. --~~ -· ·- 4.66 
~ ~:  23 5.65 5 1.10 .539 .60 .69 -···· .872 .827 .781 ...... . - .43 "·-·+.004 -.007 -.009 ·-- :' li.l4-§ . ~ ·Mean of nll e%perimonts, · • . · , .868 .834 .790 · .• 714 -- , . .037 . · · .033 .· · .030 . .035 
S . Probnble error of any obser,·ntson, per ecnt. ...... - ••...• .. ..... · ...... ....... 4.3 4.0 , . 3.8 . 4.9 
~ 

I 

. . . 

• 
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ize of gate · bould be adopt nud trictl .. " ndh red to. hi should 
then be rated forth co di ious o tse, usin the n o metho o ead-
i t e 10! of he tl1n ~. ll b ed i p nc ice. The coeffici n 
derive · from the ratin ho tld then b for the type of gate 
nted.. In use, care 1 ould tn ·en to mnintain the conditions unde 

'·hich the rating l\1lS mnd· nn prc\'ent i ting o the channel abo\• 
or other cl1ang : 

L ETIIRIDOE • ETER. (Figures 19 and 0) 

Thi d ice ~ n tested by ru nin"' v•atcr through it w1tich hnd 
· been mensnred O\'er n "·eir nnd n o volumetrically mensured from the 

eser ·~o r. Th rate of flO\\" "·as kept prae ically con tant. The time 
of nm numb r of evolutions, nnd te of ftol ave data on n'hich 
the number of cubic e t po ed per revolution could be computed. 
Gan n·ere t above ancl elo\v tbe met r from 1tich the loss of 
bea coul be obtained. 

The in tallation of the meter is o ~ in he drawing. Immedi-
ate! nt the lo\ cr end of e !!O crete there 'llS a drop into the ~nate 
cbn el. . hen fi t teste the \Y ter p ed through the meter over 
18 inches of oo , a d then hod a free fall to the te channel. The 
mensu ments in thi first te t ,,·ere epresentative o one eJ reme of 
conditio under 'vhich the ~ter might be installed. The rating curve 
derived om them i marked 1o. 1. at n section of flume 3 eet 

·de and 2 eet Io w built out from the cone te. Thi w 
imi ar to he n~ di ch conditio , the nter having a greater depth 

ove tl1e Jo,ver ill o be meter than in the fi t run. The rating curve 
erived from the t ·s marked o. 2. The ting curve furn· bed 
y e S te ivers and nter Supply Commission of v·cto ia i 
o~ by dotted line djacent to curv os. d 2. 

In ddition to t e t mentione bove, checks ~·ere placed in 
the flume nnd four single ts were mnde "th dif£ercn depths o 
ub ergence. The figu o tained arc hown in the table of rcsul 

and a e plotted o o ~ rotin curve o. 2. 
Rating curv o. 1 agrees very cl ely rith that ~ed in Victoria. 

I is tbc practice ther o se tbe floor o the me bo. rather hi h 
in the ate . Tbe full upply Ie el ho on their drawi is 
a out 0 inch b lo the rule o th meter. By cttin the meter 
hi h in th ditch, ore constan conditions nro secured, as checkin 
o the later 1 belo can not nbmcrg th me e to gre t an 

o ever. this cquir n addi ion below the mete 
not I ' v ilable.. obtaine in the 

• 
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cubic feet p r ccond. .1 unifonn rn ing i used bct\veen these dis-
chnr£reS. Tbe mean qu t•u di cbnrged per volution of the meter 
for nil tests betlveen 1 nnd cubic fee per second \vere 28.75 cu ie 
feet on curve o. and 30.4 cubic eet on curve o. 2. The mean 
• rintion of the i. on curve :fo. 1 from i veragc wo.s 1 pe 

c t and on curve To. 2, , of 1 p r en~. · nder conditions such ns 
exi ted in eit er of th r the use of 15.2 nnd 14.3 revolutions per 
0.01 acre-foot hoilld ·ve close ults on curves as .. 1 and 2, 
pecti e y. 

o 1 a ditional t er made ·ith di charges of a ittlc over 2 
Qubic feet per second, the depth of submergence being varied by 
ch ck in the flume. Wit depths of ·ater of 0. 5, 0.77, 1.01, and .20 
feet on the lo er ill of the meter, the quantities ·discharge per C ~o-
1 tion of the meter we e 30.5, 31.5, 32.5, and 33.0 cubic feet, 

ec ively. 
The hei ht oft c blades is 10 inches, the diameter of be dnun · 

3 feet ·ncb , and the len h o e drum is 2 feet 6 inches. The 
volume contai e between the drum and outer edge of the blades i 
27.3 cubic feet. f there \Vere no lenkago the meter ould pass tbi 
amount per revolution. The clearance • from lA to % of one inch. 
Und r the conditio o mall depth of \Vater indicated in curve o. 1, 
the qu ity pass ·us 28.75 cubic feet per revolution. Under con-

. ·ons epresentcd by curve o. 2 he e the depth Mas enter, it 
~ 30.4 c bic feet, and on the in le test of m imum dept •t ~ns 

33.0 cubic fee . Th e indicate lippag of 5.3, 11.4, and 20 per cent, 
p cti ely. • 

om t ese tes it '·ould appear that a rating can be dctern1ined 
quite clo ely fo any fu d condition onder hicb the meter may 
operate. he accuracy o taincd hen us·ng such a rating undc such 
co ditions of free nll o o unchecked di ch bonld be sufficient or 
any usn needs. When placed in ditches here variab e submergt)nce 
may cause by cb c • n up belo , the ra • n 'vill be subject to 
v · tions hich may muc aslO to 5_p r cent. The same flee 
migh occur when in tailed in an unc ecked ditch s shown in curve 
.a. o. ·2, due to natural checkin durin th en.son from ccd o\Vth 
i t e di c 

o ld cern advi ble here p 
hi h in t ditc conditions ill perm· , . 
ra ing ill be I li ble o nri tion. 

ere this i no p c • cabl he ra ing should 
bmer ce n conditions in 

co ible. 

• 
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The oss of head curves are also bo'vn in the diagram. For lt 
range of capacity of the ete the loss of head is quite m • The 
curve eprcscnts the bend required to turn the meter; nny raising of 
the meter in the ditch to prevent ubmergence ·ould require addi-
tional fall. . The three curves are plotted imilnrly to those for lC 
rating of the t~r. L bend seems to be rcq ired or the snh-
anerged ond t ~n. . • • 

Su lURYO E!tTS 

Tot CUbic t D~pt  Rat of bUmberot •umber ~a la ol dlaeharce, eublc f t of t mel r water Ia eu.l p In th n olutlo per ouU per aee. eter of CJe re oJutfoa f t fee . 
Bating 1'nder unclaec'ked diech condition& (Cur e o. t ) 

0.25 07 11 37.0 .015 0.14 
.06 708 22 32. .02 .• 19 
.06 1906 02 30.7 .Oa • 0 
.28 908 30 30.3 .0 .!10 

1.6 48 30.6 .0 .36 
1.99 726 24 30.3 .04 .35 
2.46 874 29 ., 30...w .0 I • 6 
2.9 1291 43 30.0 .. 09 .51 
3.38 1900 02 30.6 5 . 6 

.. 26 57 59 31.5 .. 3 .G-
5.29 1732 5 32.0 • 

Rdling for meter 1el high in ditch wit ate fall btlo outlet •ill of d 

(Cune o. 1) 
.~  911 0 30. .o I . -

1.04 lG3B 3 8. .. 07 • 7 
1.45 59 C) .G .09 0 
1.95 102 28.3 0 5 

• • 
• 3 - • 

20 

b '8 It 

u .15 • 5 
0 • 1 .. ••• 

s • • 1 
0 .0 • 1 
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ETER. ( ·gu 21 nd 22) 

The tests of this n1eter nrc ununnriz in the ccompanying table. 
uantities varying from 0.5 to 6.5 cubic feet per e ond lverc run 

throu b the m ter, th d p h of ~ nter in the outlet being ynried b,• 
ch cks. r~o regulnr arintion of the dischnrgo per rcvolutio was ap-
parent \\·l1en discltnrg.in under vnryin submergence. The dial at-
tache to thi meter· i graduated to rend to 0.01 ere-inch. One-
hundredth of an ncre.incl qua 36. cubic feet. The meter \Vas stlt 
up nnd se,•crnl conn. of the number of revolution required to equnl 
0.1 cre .. inch on the dial made. Th e ho\ved 68 revolutions for 0.1 
acre-inch, indicating that the dial is graduated to pass 5.35 cubic fee 
per revolution of the meter. he mean values found from the tests 
for dischnrooes ove 2 cubic fee per econd ~ns 6.10 cubic feet per 
revo ution. For th ize of meter use and the conditions of operation 
encountered, the enring of the dial n ds rearrangement. The box 
and setting "·ere built according to the patentee's plans. 

totn of 30 sin le runs ~ere used in plotting the ating curve. 
It was found that n horizontal traight line fitted the points having 
discharge over 2 cubic feet per second ell as nny curve. ·The 
vernge variation of the 2 t ts at d. charg over 2 cubic feet pe 

second ~os 2.3 p r cent. The same quantities were run through the 
me er, \vith check varying from 0 to 2 inch high et i the outlet 
flume, ithout giving ·any apparent variation in the elise arge per 
r volntion. The quantiti run :vith no checks gave ome bat more 
variable r ul due apparently to the ou her water and more dis .. 

~ - . I ' . . 
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· turbcd condition . This constancy of discharge is probably due to 
·the fact that tbe meter is set be1olv tbe bottom of the outlet ditch, and 
i hvays nbmcrgcd to considerable depth. be rating curve rises 
at lo\ 'er heads, as is to be expected. 

Tbe lo of head curve \'DB also plotted from the readings of gages 
above and belolv the meter. The points obtained from tes '' ere no 
checks lvere used \Ycre omitted on tlli cu e the loss of bend in such 
cases ·ould depend on the location of the gage. The outlet flume ~ns 

not long enough for t e ''tater to become settled before renchin the 
.. pilh ay. 

Bu Y OP EXP !KENTS 

Actual umber of Total Oubtc lett Cubtc f t Lou or Drpth of 
mean 1-100 acr · num r of p ln mel r pa inc bead water In 

dl•ch• inch cubic ftet ~r 1-100 et!!r~r throa h outJ 
e .f~et ftCOrded p Inc acnt-lne rc olutlon mett'r. difch. . p r-aeeond on dJal ~ter n-eorded of meter I t I 

.51 14. G9 .7 9.6 1.30 0.00 o. 
·.71 10. 903.4 1.5 6.99 .005 1.06 

1.00 20. 901.3 5.1 6.0 .()2 1.11 
1.29 23. 9 1.0 42. 6.30 .0 .19 

.72 .,. -t. 1134 • 42.0 6.1 .15 .53 
1.85 16. . 688.0 43.0 6.33 .13 
1.95 "16. 6 5.9 42.85 6.30 .3() 
2.Hl 13. 532. 41.0 G.03 • 4 1.30 
2.2 30. 0 . 0. G.OO . .05 1 .. 30 
... 35 14 • li'11.8 0. G.OO .06 1.31 
2.G7 9. 77 .G 40.8 6.00 .Oi 1.3-1 
2.72 22.5• 983. 4 .7 6.45 .10 -. ' 
2.70 16. (365.6 41.6 6.12 .o; 
2.88 41t 16 1. 41.0 6.03 .11 

28. 1239. 3.7 6. 5 .10 
51 .. 2105. 42.- G.21 .: 

• 
2 ·]032. .0 0.3 .09 

3. 19 3. .o - • . ' 
38. 565. ~ 6.0G 
5. 7 6. 9.7 5. 6 
1. -1!.1 

• 30 .. ..,.o 76. 
8.8 185 • 

80. 61. 
20. 799.1 

10 • 4263. 
25. 103 
58. 0 36!. 
68. 276°. 

• 
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These tests ·ndicatc tbn his meter can be rated with sufficient 
accuracy for e a requirements of irrigation ~ or A correctly 
calibrated di ading in acre-feet • an advantage, as any liSer caD . 
ee for imse th amount o water ho has received. . The removable 

met r and head reduc th umb r of mete · required, bich at the 
quoted price of these meters is quite an item. This meter is similar in 
type to t~e ill mete , bich hos curved vanes instead o ftat ones. 

VIII. l!·INCH IIUJL METER. ( 1gurcs 23 and 24) 

ests 've e m de -of a 12-inch ill eter. · 27 -inch meter and 
box had preViously bee installed but the capacity of this size of meter 
was 1 ger than the discharges available at the experimental plant. 
The o ning fo the 12.inch meter as t in the bo previously built 
for the 27-inc meter. This probably affected the ~ of bead but 
hould not affect the meter rating. 

The meter ns supplied was geared ton Veeder counter with a gear 
ratio of 1 to 90. As the last figure on the counter is int-ended tci rep-
esent ~ .ooo of. ncrc.foo eac revolution of the meter is equivalent 

to .484 cubie foot of water. · 
El vcn cs ges arying from 0.21 to 3.3 . . 

• 

• 
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more discharge than recorded. The average of t e thirteen tests mnde 
· ~tl  discharges over cubic foot per second gave 1.3 per cent more 
'vatcr passed by the meter than recorded. Dnta regarding tests o this 
same meter mnde by the U. S. Rcclnmatio Service at Boise, daho, 
have been furnished for comparison. A total o twcnty .. three tests mnde 
~  the Reclamation Service averaged 2.5 pc cent more water passed 
than was ecorded. The discharges in these tests vnricd from 1.11 to 
3.96 cubic feet per second. 

The loss of bead curve for different ates of discharge i nlso 
shown.; It should be remembered tbnt the bo used is qrgcr tbnn the 
standard for this size of meter. This redus:es the total loss of head 
somewhat, although the main loss should c in ing through the 
12.inch opening. The loss of head reached o. maximum of 0.5 foot for 
a discharge of 3.5 cubic feet per second. In the oise experiments 
mentioned above the loss of head ns 0.87 foot for the same di barge. 

From these tests it ould seem that this meter '\\ill measure d 
ifecord the quantity of ~ ter p ing. · h sufficien accuracy for 
irrigation needs hen the size of meter is chosen to fit the atcs o 
flow to be received. The loss o ead can be kept belo' that required 
for cir by such selection of sizes. The opening in hich t e meter 
is set ·a 9 inches in height. This cigh is an advantage the lin 
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of flo'v nrc made trai b cr and mo near y paratlel, giving n1orc 
unifonn action on the vanes of he meter. One disadva tagc of the 

ill meter is its limited range '·ithout changing the size of opening, 
but tbi d not seem to difficul too 'ercome. 

Dlseb.ar .. 
eublc-
fHt 
~r 

atcOnd 
.83 
.10 

1.43 
1..77 
2.10 
2.51 
2.93 
3.34 
.i4 
.52 
.21 

1.56 
1.52 
1.38 
1 .. 40 
. 0 

1 .. 1 

Len b 
of run; 
8KOI1d.a 

480 
1231 
990 . 
91 

60 
39 
380 
342 

1084 
1170 
197 

400 
390 
65 
28 
447 
542 

SU ltA~t  or Enmu 

Total 
cable 
( l 

inc 
meter 
394 

1361 
1418 
1742 

967 
999 

1113 
114 
8(}-l 
602 
408 
623 
592 
908 
401 
624 
642 

Thou· 
.. Ddlht 

·~ ' OD 
eounl r 

8.3 
31. 
33. 
.JO. 
C) C) --· 23. 
26. 
26. 
17. 
13. 
8. 
5. 

13. 
191

• 

9. 
14. 
14. 

Cubic 
t 

paued 
~r /  
~foo  

oa counter 
7.5 

43.9 
43.0 
3.2 

43.9 
3.4 

42.8 
43.9 

7.3 
46.3 
51.0 
41.5 
45.6 
47.8 
44.5 
44.6 
45. 

TS 

Lo 
ot 

head, 
feoet 
.o 
.01 
.12 
.11 
.20 
.30 
.41 
.49 
.04 
.03 
.02 
.13 
.12 
.0 
.12 
.13 
.08 

Depth 
of 

wat r 
In 

ouUet. 
t t. 
.GS 
.74 
.78 
.80 
.77 
.83 
.64 
.74 
.57 
.35 
.12 
.34 
.68 

1.08 
.72 
.37 
.67 

Variation 
of actual 

from 
l't'COrdfd 

· dlach•r , 
cubic f~t 

per 
aeeond 

+ .3-1 
-.56 
-.36 
+ .34 
-.16 
-.76 
+ .34 

....... 
-2.0G 
+2.0-! 
+ .. 24 
+ .94 
+1.0-1 
+2.24 

• on of all discbar e o\·cr 1 eub!e foot per ~ond, ca. ft. per ec........... + .5 
• ean in per cot ·-·-···-·· .................... - ................... - ............ - ........ __ •• _ ...... _... 1.3 

• 
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3821 
1522 

..:.cres 
If Clec.l·ed La.nus 

Eucalyptus Trees 
Uncleared Lands in original gl·ant 

11 " outs ide u n 
305 6 l..cl'"e s 

399 n 
3455 ~es 

Total Area _ench 
3455 ~ :es 
8798 ~ res 

Of this the folloriing can be rr ~ated ~ro  t"":;.c resent distri .! 
bution line by the construction of "vhe necessnr;,-late:rals . 0 ° 

Al'ea .A I & A2 
Cleared Lands 

n n 

Uncleared. 11 

Total Area AI & A2 

100 Acres nou s p~l ed by ~ ~ n~ 
1 -g n _b 

74 11 

333 Keres \"li!i .ch can be su·.yolied fror:1 Line ''A'. --
Area B includes tha t :part of ·.'Ialnut ~ro e vont!l of Little S n Elijo. 

Cleared Lands 
Eucalyptus -Trees 
Unclea.l .. ed Lsnds 

Total oArea B 

Area C 

Cleared Lands 
Eucalyptus Trees 
Uncleared Lands 

Total Area C 

529 
141 
240 

ores 
II 

n 

910 Acre Sf \·Ihich can be 

96 
440 

l:'1 

Acres 
11 

tr . 

uunlied :frv Li .. e "E '. --

0 607 Acres which con be su lied fl' !.l ine "C" . 

Line "C" e:--tends to the :let;tern o~ndr, . -- ·" t,. 
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Col.. Ed Flotchor, 
Ofiiao. · 

. 
.Donr Sir: -

SAU DIEGO, O.ALIFORlflA 1 

.. 
To got wator. , to tho ~ln t grovo by .mans of a . 
. . 

4" iron pipe will ro ~ about 10,000 lineft• of p ~·. .. . 

A 4" pipe will dolivor wnter at about 15 ft. higher { 
e • I w: 

olevation than a ditoh. but will opl.y dol.iwr 1/8 aore f~t · . ·' .. 

Yoca:s napeottal13", · 
THX:BK 

SAN DIECUITO - DEL !.l~ll !>I. n UTIO!~ LIITES 

-.. ----- .. --~ ... ---.. 
Eatlrnate of Discha.rge through !11pbone 

Siphons !To. Size f;ra.de 'Estir.1ated !lio. in ~e  Ft 

6 to 12 24,. -.0012 8.8 

13 to 16 21" -.001 a.o 
17 . to 18 24" -.0009 7.5 

19 24" -.0008 7.0 

20 to 24 24" -.0006 5.8 

25 to 33 2011 -.0007 4.0 

34 to 36 20" -.0006 3.7 

. ' 

• 



. .. 

I u R CUL.TUR 
• 

. UR _ U 0 PU 10 RO D 

FEDERA BUILDJ NQ 
. ERKEL£Y, OAL ORNIA 

' 2 • 9 

0 O · into lo 

0 

0 

0 

1 

p 

0 

• 













I . 
. 

• 

.. ....... ...... .... 

F I hE:: .. ... 

' • • I ·-. , 
• 

.. 

. . 

1.\ND 
-.......... ....._._ .................... . - ·.-;t ........ ... , •• ·' ,• .. 

• • . . ' • • • 
\ 

I ' 

. r-----··-: . . . . 

-
•• 
I 

. 
•• 
.. 
.... •·· h 

'I .. 
.a • .. 
" ., 

.. . 
•• . • • • 
J: ·-. . 

. .. . . .... 
.. ..... , , ..... ....... .. . . • . • I - • ' . 

. . ' \-t 
' . .. : ~rt·.~: 

~~ ~A .. ·· . ·oo . 
.. :: ... ~ f 
. ~  ... ~r 

-· . ·1-·- •. r--
J . (' .~ ·t·l ~. 
• • , • .1. l·¥ . ~ .. ; 
• ........ - ... ,··=· ·o H t 

· · : ~ · JL .!' 
t ::~  ,, ; .• .t' 1 
• 11 r·· ·; H:. 
r:~ ~-~-- .-~ ih 

• I ' ' .; , .. . , .. · ~· •r, . 'I· I. ···~ , .. 1 , ' . • 'I ...... ,.,.. . . . , ' ., , . 
f .. , ~ ~· . ;:· 'i . ,:I·. \ .. ... . . 

I t• • • ·, • ' : 
'· ·~ !,.A A~f  . . .. 



July 16, 

• 

Ur. Xing: 

Enclosed find a log of the wells ... _ 

on the Santa·Fe Ranch. What recorda have you in 

this respect? 
Ed Fletcher. 

F-S 

July 17, 1917 

Log of Hyers Well No. nwu 

------------
. 

~ooated on East boundary of Hyer property 

·----------.. 
. 

Log obtained in 1913 ·- _ Casing well now destroyed • 

to 147 feet ·- Fine sediments. 
At 1481 + -
At 149 1 + -

- 2 or 3feet of boulders 
·- Enter blue aha1e. 

- End of we11 in b1 ue sha1e. 

• 
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~· . ~~:. !~ l~Il  •m10" DI"'""RICM w..:;.... -A - ..., !\.. ..._ .D.:J.: . ~  .J _ • • • 

3egin:o.i!lc at :1 point on the n~ Line betwtlcn Range 3 tlo::Jt 

~ ! Rcnge 4 '::ast, . S.: .~ . !ar:ueu by too intersection o! tl~ said Range 
• 

lim \\'it'!l. tm 3o.st and "rest centar line or 3ection 1, ~O nsll p 14 South, 

-o ... -~nr.:-o 4 ~ est ..,o,c t;;) w •' I 
... ":) .. . 
~ • .,J ..... . 

1- The nee :;e3torl:,r slon~ the soid ::!Lst :md \lest center line of 
. 

said Saction 1 to 2x: lnter9cction VIi th t~  :~ort  md South center ~ 

2. ~!l !!Ce ~o·~ : erl·T .. ,C.,., f'r" t"".o n-~ l • ..._ d 9 uth ~ li ~- - --~ .J ...;._ .. ~ ~ . .. ~ -or ..... sn 0 • en~r no 
-0 ~ t1·...,. _:ort'rleas+: ::. or t"". e ~ ~ ~ - ~ ~  ~~~~est ~ of said Section 1 to ~~ inter-

se ~ ion : t~ ~~ E:;s t :l!ld tlest centa r line o~ t!l9 

~e t n 1: 

3. :1-.ence 7'esterly alO!lG too s~  ~~t c:td '::est center line of 

t . ('" ~l T  _ .... - .. id ti t . !!e ..: - .~. e :,~ 4 O!- !;C: sec on 1 o ~ intersection Tilth the ":7est 

C--- ·-S:'ll.C. .... sction 1: 

4. :!1e nee ~!ort e rly alonE; the sd d -:ecrt line of so.id Section 

~  an n~rse t on ·.o:ith ti1e Ea~t a!ld ':lest center line o! tm }Iorthea'3t ,_ 

s. '1:r.ence e~t~rl:r along t1:e scl. u ?!as t and West center 1irie or 
~! e !crthee.st: or so.id ~a t on 2 to :m intersection With tm West line 

c! ::eid ::or~east : ~ said 39ctlon 2: 

5. ~ z:ce ::cr tw rly along tae c::a1d "7ost 1 ine or the !lor theast i 
s:.id ~e~tl n 2 to an intersection with tm north line of na.ld soction 2. 

7. TOOnce co:1tinuinr; .~: ortterl:r alonG'tm orth ·'Ild South 

line ~ sect len 35, To:;n3h1p 13 So t~, R!lnonoe 4 ~ lest, 3 . 3. U., to :1n 

1n't9rsecticn .. ,ith the Ea!l~ and ::est center line or the Southwest 

• 

• 

-... -

a. Thenco wentarly along tbo o[lld Ea.:~t a.!!d rlest c9ntor lino c!" 

Southwest -i or aaid oection 35 to an 1nmraection with t11'J 7est line 

ot said aaction 35: 

g. Thence continuing Westerly along the !!ort!llb:e of !.ot A 

or . fractional section 3tt:, Ta-m snip 13 South, ~n o 4 ·.7oot, 3.3.··; to 

an intersection with the line of the J\fan hhzh \ ide o~ the !'acif1c 

Ocean: 

10· Thence ! ort ~ste rly n.long tl'e said li:1e of the ltfan ~ e  Tide 
or the Pacific Oce en to 1 ts intersection uith t:n :rortl: line of 3aid 

fr.lctional section 34: 

Thence Easterly along tro . crt!1 line cr soi ,. fraction:1l 
' 

sect ion 34 to n point dis tnnt 50 feot ro s te rl:r froc ~d r.:e!lsured et 

right nngles tc the center line of tlE rn!lil'l tr:.:ck o~ the .t..tchison, 

Top.!ka & Sonta Fe IW.lway..: Ca:Jpany: 

12: r;: Ncsf.criC( 
Tbence Southerly parallel to :md d ~rt: .nt ~feet fro:-  mid 

measured at right angles to,_,'the center line o~ th9 ~o  d n:in trac..:: tc 

a point. on the East :md ~e: t center line of the ::o~~ ! n1, r of :J"':.:d 

fractional Section 34: 

13. The ooe Easterl~t o.lonc t!Jo s!liu ~~ t und -.'c3t conter 1 hlr:J o~ 

the ~Tort  half of said .rr~ t onal Sect ion ~,.. to th:! Ea:Jt li:e o!' :1id 

fractional section 34: 

TOOnce contl nulne ~a.oterl:r alon[; t1L ~D.!lt :md 'J!l::t conter 
. 

line of th3 Uorth ho.lf of Section 35, ""an1ship 13 South , 3a."'!(;O ~ ":"eot, 

S.B . U. to an lnte -rse ctlon Vii th ths I!orth ond South ce ntc r l .l:1o o~ ~~.e 

llor ~east !· or eaid Section 35: 

15. Thence Southerly alont.. too o s.iu ~or~  ~.n d o~ .. . conte r line o" 

the Northeast ... or said Section 35 to ru1 n~rseet on' ·t~ the o t~ 

or the said ortbeast; ~ cr ~ d Section 35: 



-1\-

-:'-

fractional Section 27: 

15. Thence ~terl:,r alons the s~ iu Scut . line or ths :rorthe::1st -: 25. Thence c ont1 nuinz :Jouthorly alone tho :::am: line or frllC tlonal 

of said :ecti en 35 to ::in i:1ters ection with thg E!lS t lino or :Joid Section Section 34, Tov,nship 13 South , 3s.nge 3 West, -S .'B.U. tc a.n intersection 

35: with the East.and \'iest center line or tm lTarthes.st -! or :Ja.id Ftt".ctione.l "'oct· 

17. '!'hence ~ort erly alcn:::l the S:lid Es.,t lir.e or snid section 35 Section 34: 

tc f!tn intersection \'1 t~ t!le ::S.st snd . as~ ce:1tar line or the llorth half 26 . Thence ~·esterly along the ssid Z:lst and i.e::Jt cente r line of s:;.id 

cf section 35, :::a-;n s~ p t~ !Jouth, 3a:lse 4 '7est, 3 . 3 .1.:: 

19. ~nee Zasterl:r alo~ t'he ~  d East anC. West canter line or 

h sl.f' cf' said section 35 to an intersection wit!l the East line 27. n n~ Westerly alone the Sout. 

said FI:'ac.tional 

T~n e So ~~ rl;r alO:!f; the said ~t lire of said Section 35 to ssidR 

S.!! i=.tarseotion v:it!l the Scuth line of Lot 2 of fractiona.l Soction 31, Township 26· Thence Southerly and Southwesterly alone the boundar; line of 

said Rancho San :Dieb'Uito to an intersection with the ~a.!t line o! Lot 2 

zc. Thaz:ce Z.as terl:; along the s:;. id 1outh li!le o! 3o.id Lot ot Fractional Section 4, TCNillship 14 South, fulne-e 3 ?lost, ":.J.·j: 

2 to ~!le :O".ltheast cor:;sr ~ said Lot 2. 29. Thence Southerly along the s:1id Eant 1in9 c!" s-;icl o~ ~to ~ o 

• 
21. :'"csnce :-:- rt~ rly alo!lt; t!ls ~t lire ot said Lot 2 to an inoo r- Southeast corner of se.id Lot 2: . 

7:9sterlJ boundar7 line o! the Rancho S.:m DieGU1 to as 30. Tmnce Westerly along the South lina or said 1ot 2, to a point 

sai ~ nnd~y i:ce is shct·t:. upon ~.:  t"he reo! in Beck 1, Pace 37, recordo on the Scutheasterly boundar:r line o! t~e said ?.mcho Sun Jie &'i.l ito, o.id 

o! J :: n :Jiego Count;-, Cali!'ornia, and. filed in the o!'fice of the Clerk of point being alsq the most Easterly corner or t1B !.:a:_: '"ie ren~on ~ot n:::; 
• 

S:i ~ Count:; Octol:e r 2.5, 1875: said lot is shom1 on the atorosai - ·,~sp or tho ?.n:ncho <>on Die 2Uito on !'ile 
~· Callf~rnt a, 

aster~ anl Southerly along tile ?oundary line in Book 1, Page 37, records of :>an Jierso County, filed in tha crrioa or the 
/\ /\ 

~ aiC. ?-ancho S--=:J :Jle gui to to 
/VIr/ff 

an inte !"3C ction 111 t h the l ina of f'rac- Clerk of said County' . 
,..ection ~f· '=c:n- ship 1 ~o t  ~~e 3 "7est, S.3.lls 

~ ~ ~tt 
-nence ~ . terl:  olen: ~ e a3.id ~ lim or oaid rractlona.l 

31. Tbmce conti nuina 7lesterly along the Jortherl;r line of tho said 

Maggie Branson Lot to an inte reaction v.it·h tho South\'/ea terly brundary line 

7 f/Offl\&Ol f-
2. tc t e ,. ._,.. ccrner of said f'mc t ~l Sect 1on 2p 

~ld 

~re z:ce 3ouihe r ... "J alon ~e Zast lin9 of rra:tiono.l Sect ion 27, ,.. 2 • 

or the said Rancho San Diecuito: 

32. Thenoa along the said Sautlnvostorly boundar; llno of the said 

Rancho San Dieguito to an inte ~e t len w1. th thl 3sst line of Fractional 
- otl • 133 , 



Section 6, ~ . s p 14 ~o t . :Range 3 7.'a9t, • U. l!: 

The nee outherly nlcn:; the ssid E!l!l t llno or oaid Fruc tlonal 

Section 6 to a point, sa.1d point being tro ooat ~:ort lll  te rly corner or 

t -:a ~ certain tract or land conveyed by Carl A. Sinko to the So.nt~ Ana 
(!o -<:fOt"Q 1-t yc. 
G p ~ t ~  ~ r Co. bJ dead recordod Oct.", 1913, in 3ook 613, ~a 

3'7 of Deeds, P.ecords of ~an "Jie go Co nt~t , Cruirornis.. 

34. Tber.ce in a ge!leral t"ester ly direct ion along the !Iortherl;r line of 
Co-ofD/?:1 h'l C. 

said tract so con7eyed to t~ s3ld Sont~ ~ .nn Ger..,e:r-~: .. SUgar Co. to a 

!)Oint on the 7;e::>t line c! tl:.e Southeast ,. of sam fractiOn:il Sect ion 6, • 

':'a-.nsl:.ir 14 South, ?.s.nbe ~ est, S. 3 .LI., said !JOint being e.l~o the moot 

:::'orthee.sterly corner of t~t certain tract or lend conveyed to the 
• 

County of ~ f l  ~ eSO "by 3d .t'letcher and :~C r:  C.3. Flatc!le r, husbrmd nnd 

v1ife bJ deed recc:rdad Jec. 21, 1921 in o~ 751, ~e 240 of Deeds , Records 

~ 3 ... n e ~o Ccunt:,;, California . 
. 

35. ':bence in a se ners.l Southwest.e . ly direction o.lo%1b the northern 
• 

boU!ldar:; line of' that ssi d tract so con7eyed by sold . Sd Fletc!e r nnd 
. 

:.:ar:r c.3. ~let l:er tc ~!le s!dd Cormty or an :a~ o, Col f~ o., to an 

ints rsectlon Vii th. t~  'Sast am 7:est center line or the So t ~st ~ or said 

!ract1on3.1 Section 6, ~a::ns p 14 '3outb., Range 3 "!est, S . 3 .:b· 

36. ~r. e 1"cst3rly : l n~ the s3id 7.ast and -t;'est center line of 

se.id ~ t..-t est ~ of s~ d frac tional Section 6 to an interoection ·with the 

-es4; line of s-=>id ~ r., t nnl Soc tion 6: . 
37: Thence 17or tl:e rly along the said 71est line or oold frect iona.l · 

!}1,(1 ;,;,e .tx=/n9 ~l~o ~ 12a"'le. /1'1e . rt - ~Ct  R4"1'e.. o e r~nR  1<An9t.. -1-Yll .S Sfl1 
~e  tion 6 to a n inte rs~ t on with the East :md -eot center line or Section 

~,.. seM 
1, ~ .-:n :1htp 14 jcuth, :ta.nse 4 "7estA eDI tro :po int or oog inning. 

. . 

' I 
. 

DESCRIPTION OF THE EK'l'ERIOR :OOUNDARY OF THE PROPOSED 

SANTA FE IRRIGATION DISTRICT. 

Beginning at a :point on the Range Line between Range 3 West and 
Range 4 West, S.B.M. formed by the intersection of the said 
Range line with the East and West oent er line of section 1 
Township 14 South, Range 4 West, s.B.M; ' 

Thence Westerly along the said :East ana West center line of said 
Section 1 to an intersec11on With the North and South center 
line of the Northeast t the Southwest -i- of said Section 1· 

• • 
Thence Southerly ~lon t t ee sa t d forth md South center line 0 f the 

Northeast • of at t of said Section 1 to an inter-
section with the East an West .center line of the sou thweat .;. 
of said section 1; -

Thence Westerly along the said st md West center line of the 
Soutnwest t of said eeo~on 1 to an intersection with the 
west line of said secti 1; 

Thence Northerly along the said eat line of said Section 1 to an 
intersection with the ~ ' and West center line of the North-
east i of section 2, To hip 14 South, Range 4 west, s.B.M.; 

~ 

Thence Westerly along the said.Jlat and West center line of the 
Northeast i of said Seo,~n 2 to an intersection with the 
West line of sa 1d North83t i of said section 2· 

I ' 
Thence Northerly along the saidNest line of the Northeast .1. of 

said Section 2 to an intfseotion with the North 11n: of said 
. seotion 2t 

~ enoe continuing Northerly ~~~ the North ani South center line. 
of section 35, Tomship' South, Range 4 west, s.B.li., to an 
intersection with the and West center line of the south-
west t of said Seotion ~ 

Thence westerlJ' along the said st md West oenter line of south-
west t of said section 5to an intersection ith the est 
line of said eeotion 36;' 

·I Thenoe continuing Westerly alo~ e North line of Lot 4 of fractional 
section 34, Township 13._jath, Range 4 West s B to an 
intersection with the 11 of tbe Kean Righ'Tide ·of the ~ f  
Ocean• ' •Q o ' . • 

!rhenoe Nort esterl~ along the id line of the Uean High Tide of 
the Paoifio Ooean to 1 ~ terse t  on with the uortb line of 
said fraotiona] seotion 



Topeka & Santa li'e Railway Coupany; 

·Thence Southerly ISrallel to am distant 50 feet Westerly from am 
measured at right angles to the center line of the said main 
track to a point on the East ancl West center line of the · 
North half of said fractional Section 34; 

Thence Easterly along the sail East and West center line of the 
North half of said fractional Seotion 34 to the East line of 
said fractional seotion 34; 

Thence continuing Easterly along the East and West center line of 
the north half of Section 35,_ Township 13 South. Range 4 west, 
S.B • to an int erseotion wi 'th the North and South oen ter line 
of the Northeast i of said Section 35; 

Thence Southerly along the said llorth am South center line of the 
. Northeast t of said Section 35 to an intersection with the 

south line of th6 said Northeast i- of said Section 35; 
-

~E lCe Easterly along the said South line of the Northeast t of said 
Section 35 to an intersection with 1he East line of said Sec-
tion 35; 

Thence Northerly along the said East line of said section 35 to an 
intersection with the East and West center line of tm North 
half of section 36, Township 13 south, Range 4 west, s.B.M.; 

Thence Easterly along the said East and West center line of the 
North half of said section 36 to an intersection with the 
East line of said section 36; · 

· Thence Southerly al.ong the said East line of said Section 36 to an 
intersection with the South line of Lot 2 of fractional Sec-
tion 31, TownShip 13 South Range 3 West, S.B.Y.; 

~en e Easterly along the said South line of said Lot 2 to the south-
east corner of said Lot 21 · 

Thence Northerly along the East line of said Lot 2 to an intersection 
with the Westerly boundary line of the Rancho San Dieguito as 
aaid boa.ndary line is shown UpOn map thereof in Book 1, Page 
37, records of San Diego County, Cal1forD1a, and filed in 
the o i'fice of the Clerk o~ saicl count7, October 25, 1876; 

Thence Bortherly, Easterly and Southerl.7 alDng the boundar,- line of 
said Rancho San Dieguito to an intersection.with the Borth line 
of fractional Section 2'1, Tomship 13 South, Range 3 West, S.B.ll.; 

Thence I!asterl7 along the said Borth line of IB14 fractional section . 
2'1 to the Bortheaat oormr of said fractional Section 2'1; 

~ a Southerly alo~ the East line of said fractional Seotion 
to the So ~east corner o:t aa14 fractional Section 2'1; 

. 2• .-·-

Thenoe continuing southerly along· 1he East line of fractional Sec-
tion 34, ~o na p 13 South, Range 3 West, S.B.M. to an inter-
section with the East and West center line of the northeast 
~ of said Fraotional Section 34; 

Thenoe Westerly along the said East md west oenter line of oo.id 
Northeast i of said Fractional Section 34 to an intersection 
w1 th the Easterly boundary line of the aforesaid Rancho san 
Diegu.ito; 

Thence Southerly and Southwesterly along the bco.na ary line of said 
Rancho San Diegn.ito to an intersection with the East line of 
Lot 2 of Fractional Section 4, Tovmship 14 south, Range 3 
West, S.B.M.; 

Thenoe Southerly along the eaid East line of aaid Lot 2 to tM South-
east corner of said. Lot 2; 

Thenoe Westerly along the South line of said Lot 2, to a point on 
the southeasterly boundary line of the said Rancho San Diegnito, 
said point being also the mos.t Easterly corner of the llaggie 
Branson Lot as said lot is shown on the aforesaid Map of the 
Rancho san Dieguito on file in Book 1, page 37 records of 
San Diego County, California, fUed in tile office of the Clerk 
of said County; 

Thence continuing Westerly along the Nortberly line of the said 
Maggie Branson Lot to an ·intersection with 1he Southwesterly 
boundary line of t~e said Rancho San Diegu1 to; 

Thence along the said Southwesterly boundary line of the mid Rancho 
San D ~to to an intersection ~t  the East line of Frac-
tional seotion 6, Township 14 south, Range 3 west, s.B.J!.; 

Thence Southerly along the said East line of said Fractional Section 
6 to a point, said point being the most Northeasterly oarner 
of that certain traot of land conveyed by Carl A. Sinke to 
the santa Ana co-operative SUgar co. by deed recorded Oct. 
3, 1913, in Eook 613, Page 327 of Deeds, Recorda of san Diego 
county, California. • 

Theme in a general westerly direction along tile Northerly line o:f 
said tract so conveyed to the said Santa Ana Co-operative 
Sugar oo. to a point on the West line of the southeast i of 
said :fraotional Section 6, Township 14 South, Range 3 West, 
s.B.M., said point being also the oe~ Northeasterly corner 
of that certain traot of land convey-ed to the county of San 
Diego by Ed Fletcher and Mary c. B. Fletoher, husband and ife, 

_bf deed recorded Deo. 21, 1921 in Book 761, page a&O o~ Deeds, 
Reoorda of San Diego County, California. 

t 

Thanoe in a general southwesterly direction along the Borthern bouna.-
ary line of that said tJlaot so oonT&J"ed by ea14 Ed Fletohe and 
Kllr7 o. B. Jletoher to the aBid County of San Diego, California, 
to an interseotion with the Bast and West oenter line of the 
Southwest i·of sa14 fractional Seotion 6, Township 14 South, 



Range 3 West, S.B.Y.; 
Thenoe Westerly along the said East and West oenter line of said 

Southwest ~ of said ~raot onal section 6 to an intersection 
with the West line of said fractional Section 6; .. 

Thence Northerly along the said West line of said fractional Sec-
tion 6, said line being also the Range line between Range 
3 West and Range 4 West, S.B.K., to an intersection With the 
East and West center line of Section 1, Tomahip 14 South, 
Range 4 West, s.B.ll. and the point of beginning. 

• 

Board ot Directors, 
Santa Fe Irrigation District, 
Ran ~o Santa Fe, California • . 

· Geritlemena 

Januaey e, 1904. 

I am submitting below information relating to appli-
- cation ot this District ~or a loan from the Reconstruction 
· . ~ . -~ e !Cor~r ~~~·. ·: n~ ~e .present. ~~t s . t e~eota · . . 

. Application :was tiled with the R; F. c. in August, 1933 
and requests a lo~ ot $5251000 for the purpose of retunding 
the ~·at~ tts ·pre~ent onded indebtedness of i700,ooo ~n the 
basis ot 75# on the "dollar. The present bonds mature serially 
~ -  and bear n~erest ·at ~ • . If the loan •ere ~anted · 

rtbe .present bondhC?lders o l~ ~el n s  their bonds .for ~ 
··ot the · race · al ~ caah1 .. ~  t~e D1.atr1ct ~ ld issue n 
bonds for the amount or· the loan anti deposit same w1 th the 
R. F. C. ·as security ·tor .the loan. : Tbe new bonds would 
mature . serially 1938-1971. and would bear interest nt the 
rate· of ~. · ·. · · . . .. . "' 

2. - ConSideration · ot L9ari ApplS·cation bY R, F, C, 

. · Ens!neering, legal and financial studies ot the app ~ 
a~ o~ have· been pUrsued b.1 ~e Division ot Irrigation, 

Dr&inase and Levee Districts or the R. F. c. ot hich E t~ . ~ 
Schr ·- ·1s Cli1e:t1 Prank :r~ Keenan, Financial Advisor. Former · 
Senator J. J. BJ.ain . ot uisaonsiil, member ot the Board or 
Directors ot. the R. r. C.i has direct supervision over this 
D1v1s1011. · . · ·. · . 
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3. - Add1t1ona1 Intormat10n furnished by District. 

Subsequent to the t111n or original application ad-
ditional information baa been presented to the Division re-
lating to charges per acre. State and Cauntr taxes, mod1t1-
eat1on ot ater contract, and the District's financial 
pos1 t1on. The D1str1c·t• s attorney haa been 1n ash1ngton in 
connection ri th other matters and has kept !n touch w1 th 
officials ot the Division 1n furtherance or socur1t'lg tavorablo 
action on the District•a application. When it appeared the 
Financial Advisor ot the Division laeked a clear understond1ng 
of the District's financial s1tuat1on1 charges per acre, 
plan ot development, and extent und type ot development, I 
as authorized to present to the Finaneial Advisor, pareonally 

1n ashington, such additional facta and information as 
ight be necessary to remove any doubt about the District's 

financial situation, the need tor financial relief nnd the 
prospects ror r payment or the loan. 

. 
4. - Objectiogs ot F1nancia1 A<IJ1sor. 

(a) . The Financial Advisor hes! tated to recoi:llllend the loan 
because or the small area planted, - onlr 31 000 acres ot 
10,000 acres 1n the District. It as pointed out to him 
that of the 10,000 a res~ less than 71 000 acres was classified 
as irr!gable land suitable tor cult1vat1onJ that or the lo.ooo 
acres, approximately ~  acres ·~~ in small holdings, each 
partially or wholly' planted; thet each individual l6Dd ower 
was aJdng every ettort to pay the assessments and charges 
on the entire holding in order to protect the investment in 
the portion planted; that the assessments and charges were 
1ev1ed again t the parcel as a 1rhole and could not b·e 
separated as between tho Sl e~ planted e.nd the e.rea not planted; 
that there.tore the d~ eloped:.-:area shOUld be CODS!dered 8 
be1ng 71000 acres instead ·ot onl7 31 000 acres and that by no 
means should 1 t be assumed tbat only one corner of the Dis-
trict containing z,ooo acres was planted solid and the balance 
or the District as enttr~ll · ~~o lo~ed. · . · 

In tb.1 connection it should be noted here that the Dis-
trict assessments and water charge are levied against the non-
1rr1gable land to the extent o£ only ~ ot that levied against 
the 1rr1gabl lands. The tull burden ot assessments and water 
charge is t el e~ore a BUmed b7 all ot th 1rr1gable land .and 
by on fourth or the non- r~ a le land orJb): a ~~o aluo 
7,424 acres. · 
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ot 4&01 000 was held by the Whitney Estate o! New York 
against the property. that the mortgnge was in default, ~ld 
that the District wee making an effort to h11ve the Whitney 
Estate torecloso on the mo11gage1 liquidating the delinquent 
assessments and charges. 

In this connection it should be noted here that or the 
unsold lands ot approximately 31 000 acres, only about l,9oo· 
acros are classified as agricultural irrigation land and or 
this area several hundred ncres aro in valleys not suit&ble 
ror ·semi-tropical fruit Culture. Thus 1 t is readily appo.rent 
tha.t the most desirous of the lend 1n the D1 str1 ct has been 
sold and 1s now held in emall omerships. 

(c) The Financial AdVisor considered the charges per acre 
too high (pnrticularly. according to his method of allocating 
the total District charges over the 31000 acres of planted 
lnnd only- about $60.00 per acre). It was pointed out to him 
that the District charges should be spread over at least 

. 71 000 acres, being the area included in individual holdings, 
partially or totally developed, and that from a revenue stand-
point, might be spread over 81 500 acres, considering the ract 
that the Santa Fe Lnnd Improvement Co. was paying all assess-
ments and charges on the 11 50Q acrea or undeveloped land they 
still owned. In any event the tull· burden or assessments end 
water charges is carried by 71 424 acres in the District hether 
developod or undeveloped, planted or unplanted and spread over 
this area the annual charges amount to only ~  per acre, the 
lo~est charges per acre or any irrigation district in San Diego 
County and favornble hen compared ~t  most agricultural areas 
in Souther.n California. Under the proposed plan of re!inuncing 
these charges would be reduced to less than 19 per acre. The 
Financial advisor ·1!s". apparentl.7 un:tam:!lier with :farming opera-
tions and ater costs in Southern Cal1rorn1&. It as t herefore 
pointed out to him that tho charges in our District were not 
exorbitant considering the value per Acre of crops produced and 
the long growing season in Southern California ns compnred with 
other agricultural areas throughout the Country. . 

(d) The Financial Advisor considered that an insufficient 
number ot people would be ttocted by th granting of this loan 
as compared 1f1th other districts, pointing out that the Di:;-
tr!ct•s population as only eoo. lt as e:tpla1ned that more 
than halt of· th District's land owners were non-resident, h d 
purchased the property s veral years go and planted orchard 
w1 th the hope that as the orchards ould mnture and b come 
income produoing1 thaT would establish permwnent hom a in 
the D1atr1ot. Th change in economic conditions brought bout 
b.1 the 1929 t1nanc1 1 collapse, and the low price prevailing 
for agriculturAl products has tempor r1lr t.rcstrat th a 
plana. · Cona1der1n& all of the property onn rs :ln the D1 tr ~, 
a population or about 21 500 would be ene~ ted by the prcpo ed 
ret1nanc1ns. . 

(el The F.J.nnnc1al Advisor took the po 1 tion that th 1n&ne1 1 
d1 trias 1n the D1 tr1ct wa not vera end did not ran 
the R. r. c. ret1nan.oins Be argu d th t th non-r a1d . 



-~-

Board o~ Directors -- 4. 1/6/34 

o ers hnd established homes in various ports or tho Country 
and no doubt enjoyed income trom sources other than their 
orchards in the Snntn Fe Irrigation District, that therefor 
these ovmers uld sutter no serious loss nor human misery it 
forced to sacrifice their holdings in tho Suntn F Irrigation 
District; furthermore, that a return of normal or even sem1-
no~a  eonditions in the near tuture 111 enable these land 
owners to meet the payment ot present delinquent assessments 
and charges and. eont ~ e to meet tuture District obligations 
on the present basis ot 1ndebte4oess. Be also argued that en 
analysis or owners in the District indicated that tho distress 
could not be considered acute, and that it was not the policy or the government to make loans to Districts in which there 
ere owners such as Douglas Fairbanks nnd others ~ o by them-

selves ere financially able to arrange the r~t nan n  re-
quested. It was· pointed out to him that the financial relief 
afforded by the proposed refinancing · could by no means be 
considered direct rel1er, that it wns merely another step 
to rd reducing the debt· burden of the Country and relieving 
the tax burden on real estate, over-burdened tor many years; 
that the uord1ng o~ the Agricultural Emergency A~t indicated 
that · this wns the purpose o.nd intent or this f'orm of refinancing, 
nnd that therefore, in considering loen applications, the . 
gov rnment should confine its exam1nat1on - first, to t~e 
necessity for refinancing according to record or defaults 1n 

eeting·bond interest and principal and extent or assessment 
delinquencies} second, the assurance or an agreement b.1 the 
bondholders to accept cash in lieu or their bonds according 
to the amount of loan recozm:1ended,· and; third, the security 
of the ~oan, feasibility of project,. plnn or development. .It 
~as also pointed out to him that there ftere but very ~e  
owners of financial importance in the District, such as Douglas 
Fairbanksl th&t these tew owners ad · alrea~ made large invest-
oents in the District, could not be expaQted to carey the burden 
of the entire District, and that they represente~ important · 
assets to the District rrom the .standpoint of present an~ t ~re 
de elop a~ts  also, that it a refinancing or th District's 
obligations as not accomplished and assessment del n en ~es 
continued, the additional burden thrust upon the lands which are 
not delinquent ould be prohibitive ~o  a farm operation stand-
ooint. The result :auld be complete failure ot the District. · and the loss of 15,000,000 invested in land, orchards, and 
operative property. 

5. - Present Statys or Application.• 

:otwith tandin'? all ot the arguments presented in support 
ot our contention that the application ot this District tor a 
ren1nding loan tro the R.: ~ c. tully meats the requ1roments, 
and 1 .tully in accord w1 th the intent and purposes ot Section 
36• Part 4 ot the Emergeney Farm llortgage Act of 193! ~- 0Jilende4, 
roc t wire comnnmication trom our attorney indicates t ~t the _ 
ina.ncial dvisor h reported advera'-I.r on our pp11oat1on ~ -: 

the ground ot no d1 tr as ow,. attorney has ranged t~ t the 
r port withb ld p dial ·tlitl. present t1on oE adc11t1onal: t~ota 
and 1nto t1on bator fiJI · ct1on by th Board or. D1r ator• c.t: 

e • c. 1 Tli1 into - t1on ia now be1i11 ••• blect. . ~ 

• 

. . 
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e. - Conq1us1QDI• 

It 1s recommended that additional inronnation be fur-
nished the Financial Advisor as follows: 

(a) A map showing ownership of every parcel or land · 
!n the District, except town-site property, and stating 
a ~~a e owned, acreage planted, hnd segregating by colors, 
the areas of unsold land. 

(b) Add t on~ eVidence to JustifY the reasonableness or 
the charges per acre by making comparison of gross value or 
crops produced 1n the District with the gross value of 
crops produced in other sections ot the country where lower 
water charges per acre prevail. 

(c) Additional evidence to show conclusively the stendily 
increasing d1stres8 in the District, including n state~~~t 
ot the assessment delinquencies tor the six ~ont s period 
ending December 25th, 19331 which amounted to . ~ as com-
pared With . ~ for 19321 27.6% tor 1931 and 5.7% tor 1930. 

It is also recommended our local Representative in 
Congress and tho Senators from California be requested to join 
in a cooperative e£!ort to secure a reconsideration or the 
District's application b.Y ·the Financial Advisor in vie or 
the additional data presented in support of the District's 
appl a~ on, and with the thought of impressing further upon 
the Financial Advisor the merits of the District's application, 
and ot eorrecting his apparent miseoncept1on of ond t on~ in 
Southern Caljfornia. 

It is also recommandod that other persons ho may be of 
nasi stance be supplied w1 th 1nrorma tion regarding the D1 s-
trict's t1nanc1al situation and the status or the District's 
loan application. 

Iours very truly, 

·oB:B cr. 

. : 

. . . 
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