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- "Conditlions Affecting Zatn, Tho longecontinued obeoryations

b Hume are partisulerly valuable, not only boeause they furnish a ds-

;:;om.ahla daals for cstimating the quantity of z2ilt dn susvensaion,. Wiy

£)s0 becsuse thoy throw light on the distridution of the s5ilt through-
out .o bady- of flowing water., The width.of the Golorado iitver at the
campling station is about 850 fsot., Tho vertiesls in which zomples
wore taken ware generally 130, 325, an‘d 520 -i‘eat fron the laft vanks,

o "(}ccw;onally sarinloes from nsar tna ‘bcttom .ahctt exceuai'm
cwantitiss of -gilt when compared with the correspendin:: campleo ot
mid~dopth and.meur the surfzce. Theae no dount raflect o momentary _
zondition of bed-loed scltablon and -arould be comnagted wiith tho river’s
bod ‘loed retier then with its svspended lesd. In the.Pollowing dcduc=
4ioas such olearly discordent aateminationa of s11% in augpanalon
heve baon: dlarega;‘dea.

. ‘ '”"he Yoma Rmclamaticn I?rojatzt Qanal tepc the river at Lazuna
‘dey ebout 17 niles upatresm from Ymma, The headworks of the caual
a% this point include a deslltinz: arrenesment. Theh the “tamporary
. Giseharse tirough the. Lagune dem aluice-gatee 18 large  In reletdian |
‘g0 the-emtirs flow-—as at low stageg--the pletw ol sil conditious-
' may not be dopendsble. A4t hi",h sta.ges this disturbin: 2zuse . ip noge
-‘liglbla., ‘ . _ - . ‘

' Q "m.ahsiricaﬁan af "v“indi:;gn 'In 1916 arter sovon yaars -
.ol &bamninna In mowe thsn 1,100 vertieals {thrae semplee eech),

 otudtes of the “repults of these' ocbmervations were mede by the writer
+to:cohfirg the ganclusion that tho sémisoion of river. watay..to :tho

" Impgriql Catial-over Tisshboardg, at-a- propozed new hasdgate, iwould
‘reduee tha efitratnsd bed 1¢ad of =ilt,"and, merhaps, in soma mmasurs,

" alegy the. .auapzmderl 1asd, whan uompared with Tlov ander gates of tle
orainaﬂf type., « Ths. snmﬂ:lng a8t Yoms has eontinued-to thé yrasent by
the U. 'B. Bueresu. of Reclmeticn, for ths U. S. Ceolopical Survey and
therefore, It ham'heen possible to ;mpnlemt and artund the studdes .
0.& 1916. e L

r

: "‘"'ho ovasrvations from- 3.9'09 to 1916 wore 1‘1mt sa;\arnted-z

Anto groups,according 20 the ailt éontent (by weight) wes: (1), less

" than.1%; {2) vetween 1%-=md 2%; an f {3) exeesded 2 per cont., .Thaye :
»_-xa:re 769 *re'rtxcala 41 group {1); 515 in group (2) z:nc?. 81 4n group (3). -

. . ”A amubtnation of the razults in all variieals {1,165 in
- Dumber ), 'zfith t.oia rarard ‘to the Telative cuantity of wmotorisl in -

s . .suamanslon nea:- tho ‘water surfaca, ot nid-depth, and near the. bottam,

v .. mas tL«m m.zdc. Similar comdinaiions wers made, toe, for eacl sslandar .
':,'i‘.t'l‘. e " . . . - ) .

y; . ' v

: "i:’mm '%né}:?"a} Fandy.



: . . "T”*a reaults cn’ n}m stuama unﬂwhskan in 1012 are mcrm
1:1 '.qble 5. The repulte of ths more Tocent atulties: ‘eovering tho paried
‘from- 1910, to 1877, mre given in Tuble 6. Thsase ‘Asta abow that g 1itile
Lmore matarisl in susmnsion iz to be prﬂ:md ot R4A-d8HtH thun at tho
surface and still more nenr tho bottas, In yrseparing Tsble §, the ob-
parvations ware zrouped Toujlly by periods durinsm which “She niver's
" 0ilt 1sad remaindd fairly uniform. ' ' R

! [

1209 . o ""‘II,’I ’I’R‘T"""""T&T.IDN - © . {Papero.)

""-‘fﬁblz_) 5. o '-'z 4bieton o e TLit tn Saponaion ﬁﬁn "a‘tar Jn'i‘aca
%0 dottom in Odlorndo mwr 2% 'T(ma, Arizone, '

(Fr-or o‘mawrationa by U. R Tﬁlacl_ma*ion uQT"\T.LCD. 1909 to 1'3‘195)

e lJmn;Jar ar -, JSILT‘ II-f PITRG’JJI‘.’L‘?E DY WRTET.

Year . - ‘v‘erticala-:{ﬁ .mn*raca. "A.t m*d-—denth J‘t hotton. L L
1%9..0..----‘11001-: 2‘1‘ : 00466 : 0.59‘2 : * OQ?Q'Q‘ .
. lgl()b.o.o.dobvootrool 66 : 0.‘&52 : O.&B .:. 5.57-1
I3l v e e Pivonerens 153 i 1,040 i 1,083 ¢ 1.085

e

1912000 ivaionivnennad o EOL ¢ OlEER Lt 0,880 @ - 0.682
P 0.835. 1 0,848 0.EG?

- i 19130¢D0-»~o-0-~b_.-.-# 1‘35 . : )

- \1914.;;---;u450.00001 g?g -4 0.9?4 '.;- l.'Oll ;‘ . lLJCJ X i
lg_UIIIIIn-‘D-.-.tO-' 3,95 H ‘0'901 b - 0.922 : . G BS(L'Y )
lglﬂavusvotbt--iuuain - 55 + 10280 . l.%l N l-:BU
‘#oishted averags....t 1,165 . i  0.96 1 0,88 . i  £.95
{ Id %Y 3003u..neecee® - FL9 1 0,47 11 0,51 P .

‘ B T s i E T
);uo arate 10ade.va0.-. 0 B15 . 1 0,29 3 1,33 i 1.40
Hjﬂ&"?" lQELJ......'..-- :. JBLl‘ . A 2257' '. . ff::?.‘ b r’ 2078

. "Turbidity Veries with Devth. ' It -ia tc bo noted that i tho- _
Colorade’ “-’.i*:rer, -Thich is & very mniddy strum, +ho inagrgage of tke cuas~ o
pinded Yoad downward from tho. gurface begrs 10 fixed relation to ihs __ 7?
loads ot e eumrface or. -8t nii-depth. The inerease with: dap..h ip vory | .

© @Early ccrstant fn tLo eapde of beimg indepandent of the total sugpendod -

. loeds Thus, Por example, the 739:a2parate datamimtigna frop 1908 to

‘1916, durinz-periecdn with s lo-1.-0f-abont 0.%% shew an aotual inersase 2
from U¢49% at tho surfage to .53 ab the hottem, a parcentags of 0,10,

T e 315 datamninations in the: cEme .yeorn, during porieds.with a.losd of
1.9 to 1.3, showsd 1,234 at the gurface =nd 1.40% at the bottonm, o por-

-centare ingreace of 0,11; zud tho 8% determinasions, %Len the load of ‘
ailt was heav?, :ur.., ad 3.:’37,; ut tho surfﬂma axl 5,750 at the-botion,

-
-

Fz'om (bunsky'a Pa;m:'. , _ o ) ST - .
T o I LR | | A
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. or'an_increaac in- poroentaga of G}l ot 4,’aﬁ dmth 'I'hn cambma‘cmn or
reoults in oll the 1,185 verticala indicatss that the parasntage of 3111;.
at mid-~depth 1s groater thsn tuat at tho surfase by 0,03 of the: woight

of water; and thati at ths bottonm the nersentage of pilt axpseds that - .
at™ the:surfage by 0,10. Corresponding. eomparisons for the puiod, 1819
o 1927, show the rallowing inoreases. from surfece ¥ bobt ‘Forn
lisht ailt losd, G.1B4-of tho weight of the water; for & mopma lcad,

- '0.08%; snd "far-a-heayy load, 0,15 par asdt, .The sombination &f veshlts
An oil fha 1,841 varticals of thim parisd. show 3. 78% ﬁu‘i at ‘ﬂh BUP-
Lage} 0.77% at nid-Aepth; - aid 0.84 at the botles, dhe lnorssms of ths

| porceXtegs baing 0,04 fYom surfaes to Mid~gapth, eBd 0,11 froy stirfacy
to bottom. "In othar words, if tho persantsgs by welight-ur e m;amd
matqunl An ths Colorade River at'the suxfege la.vepresented by p, the -

-parqentage of suspsnded material “Aﬁ*niyl-d.apth :na:f be takan nt s 23 0.05
j and that xt tha bottmn at ¥+ 0.1.0. S

' "sm mm’omnon

Diat’rib‘u‘hm of ‘tho 341t
l to Battam im Colorsdo

(}‘Hgn absmmm by V. B.. Geolag!mﬁ mmy. asm*-to mv). ,

(fmgust. 1939 3

‘ "’Tablg Qe

H‘um’oar Nmn’hr .tn'mga ST 1 mmAﬁm

Jear, tof . of 't depth,T Kb, [ KEs  : &% -
s ' 5 ﬂays. -vartiealn 1n ft. m;g;.-glﬂ-hpth -boitom.
LIGTr oA or mm' nr mspmwn. .

TIONe 7 @A T A8 7 7.6 T 08Tk ~5uEi T 0.508

L 1@30 : : . 51 : 122 + .E "9.39’7 Q‘m . .:A 501503

“-;‘_;19:31 P4 1003 10T 0,816 - 1 QL3807 51, 0400
1982 . 345 1 607 g8 10,3kl Y 0BIL ¢ .0.400 -
) . 1983 2 BB . 57 0.8 Q.83 ;= Gs262 . 7 0,548 -
CROB4A S 1T30 1 49 3 UBua T OVB48 DQ.248 T i 0,346

2o 195 T 44T BB - B.4 i0.887 - ¢ L 0.415° 0 0,838

T 1928 7 80 A0 rb.s04 ‘,;:. ~o.=m~ 30,486

S19B7 . - 2§ 2 1B . & B4 .3 mx.'ro : 0.194 {0,313

Lo o e oo o1 : vJ-'.YF‘ 3 } :_:',. ,: H . . »': . .
. Avewage waighled..: 340 -: ‘BRY 1 8,2 0 506 .2 G.a§_27 : '0.-&89. '

\ - - L . B B . N ) N ‘:V‘” ,
© - Fron Grunsky's Paper. N :
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. \'_- dhmber o Wumbor  iAverago: SITT TN DERCENTAGE BY TUICHT
. "Year. 4oof i of tdepth At 7 Af T AE
" ' ! days, ivertlealeiin festisurface. ‘mid-dspth, ! botlom, -

© ¢ LONERMTE T.OAD OT SIIT I¥ SUZPTINSION.
1510 EE T IO T 9.7 T 0,486 7 D.528 1 0,567
.. 1920 Y14t 29 :2L6 @ 0,720 i 0,870 i 0,694
‘ 1031 - P40 1 -85 18,0 : 0,834 i 0.586 i "0.$95
01928 0 Bl B9 ¢ 146t 04634 ¢ 0.665 ¢ 0,780
Cn3RE3 4] i 1100 15,0 0.7l : 0,708 b Q.71n
© X8R4 P46 ¢ 90 11,0 : 0,700 ¢ 0,668 ¢ 0,733
o ..1085 01 17 i 35 . 315.0 0,508 ¢ 0530 . "0,580
LUTRBST L B4t 88 13,0 3 0,740 i .0,778 i 0,974
e 0B7 (02 A1 ¢ IS0 AS.Or 6,707 0,825 i 0,883
s m‘wmtaa..:;m~ 3758 . 213,160,608 0,625 : 0,681 N
CUL - HRAVY Toap OF STT IN s"smzsmq.
T mWIo YE o1 B .:\_;.91-,:_ SRR 3.07
STERULINIIET >3 | P15t 48 tI08 : 228 ¢ 2334 C t 2.7
~ - Tiemm TB7 1 68 1L ¢ 1,248 : o 1,38 1 1,55
o] '11933 R 53 ¢o3a 2.35 i 2.29 LI 39
L U1eed $O13 : BT P 9,0.0r 140 ¢ 1.4 ¢ 1,42
 1oes G850 LT AB o 3422 o 2.88 % 2,31
S 1986 1 8 1T @At M8 1 ZLEL o D48 2450
:1‘927 2 Y9 . BB ifll.4 2 1,77 5 2,08 32,16
.mrags vg&\gcea..z 169 i 457 3044 : 1.85 ¢ 1.83 ¢ 1,96
1919-1927,tatu I : IR ”
2o N TY TRV, I S SRS (7L N T - S T N I 1 - 2

' . '@mtigr of €111 iu Ealstion ta Rh'e ntam‘ T’m Calarn.%n . )
Riur t,-.t Ymﬁa fiows on a bed of véry fine eand. ¥xxw The three-point ~ « -~
A ieteminat!.ons of 35ilt .in suapenmsion, of which use was mada in the fors=
' Cpoing canperisons, did not include observations at points where the depth
*os less then 5 fast. The evorsne depths at-the imslufed ssmpling wte~ -
. - tiong sré indiqated in table. 8. The mesn-velooity of the river at low
. o atagoa is ganerany 2 to'4 feet, 4t hizh stager &4 mey mo to & or 7
‘ . foet ‘par, ucond. ¥hon the river iz in equilibdrimm, there is 28 fuelk sand
: ~helnsg pickcd wp from the ead &5 ia drcrpped fram the suspended load, At .
U IR such Yimeg the river bed, andem‘aat, ‘appears fim, smooth angd cwpa.rativol;?
‘hard, llko 3 ralt-cqvcrsd Lloor. Fith a currant of sbout 3 to 4 feot por
aecqnd, attaek on the ded guiekly: begins whensver theve is lcéoal czecolor~
‘ation-of.volocity such as may be ceused by evaq emall cbstructions, for

. E axampla ‘tho - 1sgz and feat of 2 man. atmding tho s‘bmam.
(- ' . Froo «’.‘:‘rimhky’a; Paoer. .
* ‘:\‘
X %
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”Exnresaad2infféiétidnatogthe9w$i£hf;offiheiﬁ@teffﬁtﬁefefiaf;fi.'

8 wide renze in the turbldity of the rivez,Vaagtheilongacontihueduon
~servations disoloea. ,TheatubulatedfrbsultsfshowfthatftheJColbr&ﬁocf*ﬁ-g"

‘River is not as muddy:atFlow‘staggs:asﬁatjmoderatelyfhighhstagesé-stagesi sl
with n discherge of '15,000 't0:50,000: second-Leet. “They, also show thut =~
‘the'turbidity,‘expresseduin~percentag9a,f¢ecréaaqafaaﬁthoﬁrivi%f@dep--' o ‘
to stillfhigher‘stagus;_‘This{does;notfmean;?howeve:,*xhét1thej;1gﬁf!afﬁ”?

load or‘silt‘dqcresaas.withﬁincreasing:761uma;;!This:villibdcqu%gppar-”-?

~ent by referenes to figure 1,ewhichwshcwsfthu;?dlation:d:&thﬁivbluma;}‘v;

-of 81lt carried.in suspension, expressediin;&brdéreetipq;rmgnth;ﬁehti—f?_-
‘mated at 10C pounds por-cubicﬁroot)ﬁtoithefriverfdiuchﬁraa;ﬁthiélbéing;w‘~
'noted both in eere-fest per.month:ﬁnd:in;second-rhat.'WInuﬁ;ottingﬁFigty
-1, ‘only the mean monthly‘Values:aaJdetermingﬁfrorathektwn_joriﬁdleIQOQL -
to 1918‘and.1919KtnilQav‘were%used.'?Thoﬁcurvexrepreabntinsﬁvdlumavcrfﬁffqm
811t was first,plottéd'and”theﬁperdentage?cngQ;wda;daducpd?thé:étrdm;‘ﬂ N
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¥ig. 1--Relation of imount of 511t in ‘Suspension té tae Discherge
of the Coloradc River at Yuma, Arizons, :

"This study should possibly have :bsen .supplemented by a more
mninute exmnination of results. et the river's lowest s8tagec’when the-
disckerge is 6,000 second-feet, or less, but ir view of the complica~ .
Sion resulting from the desilting operatioms at Laguna dam where upward
of 1,000 second-feet of desilted ‘water are frequently under diversion
into the Tuma Cenal, this additionpal study was not attempted. ‘

¥yro J!‘_l 3 4 i
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L, "The curves in Fig. 2.:8how = moderata 1nerunse’ o, load gun‘tig.l
" ‘theriver reaches 8 6,000 :zecond-root -8taga,. thereuporn’ ‘the .load 4n asup-
‘ "-;pena{'o‘n, ‘eonsidered in itg entirety, repidly: ineraa_aas Tiom ebout .1,000:
%0 10,000 ' hise _quantitjsibe'ing‘reache‘i when the .= .
' staga. Thoreafter, the ‘“Anercase .qf - :
= » but the rate of Ancresse 1y ‘leas
o Y rrepdd, At 80,000 second-feet ‘the ‘8113 carvied in ‘Sugponsion ‘amounts -
%o abenit 16,500 fest vper month, -and, for .gti1] kigher ‘atages, - L
~iheve s ® of about 700 acre-feat for each additional 20,000
“The -curve denoting Percentsge of g tlt.ia hows
‘18 muddiest when ‘it ig discharging 15,000 to

- ..;,.-)_,___,__,_'_A‘A-..—:—\.m_w fon i v

- ™he probable volume of silt carried in suspension by the .
‘Oolorado River changes not only with tphe discherge of the river, but
mlso from month to month through the Year. 'This change occurs: with"

9, is mede clear by the ‘eurves in Fig, -2, -In:prepar-
the .average values ascertainad for

and 1918-1027, were = ...

he year, but with fre. _

‘The probable turbidity.at.eny =

"Mg. 2 indicdtes a totsl annual lond of.silt -éih’g:ﬁ:‘uhp’anqiqii\“l _

i v

- “in ‘the ‘Colorado River of about 94,000 acre Laot, estimated poun
. L ipar gubfe foot (®aieh 18 equiva _ ‘ ; : a‘iat‘§1B_5v,:pdunda
_iper ioubite fuot of deposited s11t/), lude the Tiverte
Vibed Toad, which, as shown slsewh “%o rabout :20,000t0 .

ds.at-m
It As.at & minimum i
Ths ‘turbidity ‘is ‘highest
: It 18 lowest in Tune ‘at the riverts

at its 'lowést-stages..‘ - The -ei'ltf.fca;':‘_iq,ﬁ
22-of the .observations by the U, ‘Se Ro~
to 0.90% by weight of the river's total -
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Flz. 2.~-511t in “uspension in Coloredo River,

_ From Grunsky's Peper,
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- hqpﬂ thare m-e othar uauuaa uﬂ’aatin{r the r&am‘ee ol
. murldini‘uu bui‘u “heiriver W4 It {8 sugimoied by Mr. 7. r. Brao-
e juﬂa that the #1li "In the 1gmbr diver Siaany vays showe 'aigng of |

. being ‘Uperses, that 1x, “Ahe-wdY)osdnl particles seem to ho carrying
© nagetive chaygse.' He. Wil level Sluit the suive uf the Water md its
. ckentewy soagponision BRIsoke $he degrwe of duparr.ion, By of floecu~-
‘ . » %0 the cile mdy W, Ang, thareturs, couses o greyter or snallisy
: . Yolume of B8 S i s ol " Wy m‘lammt when sleye are floccu-
N V lateq, ﬁga'mm ptrtiﬁl‘l " !‘nirly lnwge, but wisn they are
. 8d , oy 'ils ﬂuuu ot k2ve elesctriolty, sach flogculrtud
) }mw Gﬂm :lomuﬁimen a0 muall mg 4o 5]

*m amm mm ng'm vm.m mmumon DIImICT,

Lo Tt *'au mxmm mjmﬁ !ﬁuﬁ hes sxparlencad tie groutont
Lo dim ;_) mt. guasegiontly $ke ons on- Wiok the mopt in-
N " W 4p the Iwgerisl YAYley frrigetion pro-
meWes ahodt ‘800,000 m in the United Jteter
us thm ;1;,500 ni.lnz df‘.!rﬂmiun onna.ls.
RN
Imzm m hmm as %ha Alews, has o naxiove
“hli g.n nmae dry pyriodn earriasg the .

‘_’ . 4

'm m&am -nmr “Wan dtvertud n-éu the Colnrado

] M. whish is ﬂ\n Jmtzke of ‘$hs Imparinl Te-

Ahy * o of ‘any specialNEtTucturo
‘utqtm. The rognlte of ailt memsurs-.

- Ahrwed, Tully 90 por cent ms much
rim ‘at’ 1}- .

e ot the. Boalonad m«mg whish was
: the :Mmutm of 3he river nnd
iy
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) Himty in Yhe &mltinc :
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| mare mud more Ws tewporsmy wxpe 1, "nd. e users nf water from the

- "OnOotobar 14, 1918, theré wna 0.3% por gent o2 ausnonded
ailt in-the Colorado River a% Ydep, and on $hg gauwo duio Sho wmen
pragorticn of silt pussing hrough ‘$he zotee of She Roolusod nealine
wes 0,332 par gent, on Yebrudry 18, 1019, the percsntazo of sils in
the river above Boskwnod hesding rs U145, Wil thnt,ad Sio Londine
aYorazad a_.-‘iza. Bafora tle inatellgtard of Tmenwsod haading tho avor-

e prmrtimf nf. ally 3a ‘thie Alimo Gapnl Tor the yoor 1914 and ciein
1o 1937 ¥ 1918, whon sompared with Apesemount of #11t (1 tho yiver

,:'_x./ Uy O e Abe UMMy A seodR of the demdltii appliudces
% shes/Lnthices of ‘O $XP bykicn systens of tho lower basin are gon-

at Peom, Indieaied that tew *eanii,}w dusiltod enesteontl,’

gt dm What ‘the Tuiwies sanziders ths momt Anjurfoun ail%, 1o
niparted g tho-ethire ‘wana) wyaWus. ant dopasitad on the ir-
getel Lisldy, . Aesurdingly, Roniliing gpdliencen are baing regarded

lowor Colovsidn Hiver sie Mips? antiolpa¥ing the time when tho entire
L "Itk verly Ty axaeptlons the samels 6f 'Imperiel Valiey aro |
“ailtine upt.. ﬁ,ﬂmth%m.iz' of ‘#41%, fe dtwarted fron the Colo- -

. B1l& lepad or'm m’iﬁ{.’ﬁﬁ ,luposipqd“illn'__fctg‘.n_sr'more, large resarveira.

raflo River,, bhuk matya vYelaoity fi khe riwr igigraator tuen in the
Ganals, deaposltion degiNs at A Litake snd cantimuos tlooughout tho

- ok gyvien 5¢ loag an the velogisy is detrtasing and dhere ie leevy
611340 :drop, . Aoondl $hat da*pLIning wp is ‘alwmys dropping the
Sargust particies’; ‘4 j’ﬂ%hg&nm:hm;nlonxﬁu all %ke ao-gullsd

" 4PAd way be droppde. bm #he afhqr hana, 'Af syfficient velocidy ig -

by meigiit of Lhis g
- panddopr i iy wm . .92 - An

[ istniedmied 30  tronmrtt-mome Il of smend, wrd tha cenal his o self-

5il%ed bed, {t own sither 7% 0p ar depestt sand and honge wll slweys

x

| be st 1ts sapusity Tar Ay RiveR velooity, = .

*hﬁﬁﬁf‘m_;ﬁ?ﬁmxxiuymnmgﬁm R
- ‘ -‘_'Erperimh'ma"that' Xho ‘rlnwinguw in =1l the main

.

#nd wencidary cenale of Ahe Tmperial Toiley Rees Euficient vajoctty to

kwey An auspensign ‘ghe firer milt or that wkioh fesssn a 20C-magh 8leve,

and that the 2isfrilitsion.of thils pavt of $he .oilt Jowd is nraotically
unjforn over bhe- system mgd in- any oshs), ayotion. The usuzl percentens
Rporig lond yaries from 0.05 to ) er sent .ond de-
h# guantisy of this kind of silt sutaxinz the eanal

cEnal mas 90 par sent of $he .quspended #11t content found in the Colo~ -
radd River at Yuma. : igsuming that 4his ratio holds trus- aver a poricd
of yoarp and-that.a cults ook of susponded ailt canteins 68-1/8 nounds
0 ary matariml, ‘tahld 7 has been peepaved to ehew ‘$he eanual’ loed of
(suspended s12% .sntaving the Iepariel Valley canal aypien froc; 1017 %o
Y1925, inclusive,. = o 4 . B :

- Frogm Postior and Blausy ', Report,
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" Peble ¥,—iztimated Cusronded Silt Load Entering Imperizl Vellsy
: Co Caral System 1812 to 19585, incluciva,

- "Total weter diverted st “Propertion of eilt :

.
’

17,78

1’-‘"&11‘.:--.;-.....-.--..-,.....-..3.-----....6.”“-...
. - I .

S ‘Imparisl heading from. By welght t3uapended
Yenr - :Colurmdo River _i{astingted) ¢ oilt
. +  Acre-faet vod Por nent i Aoro-feet
191R 5 1,433,800 3 0,80 i 8,800
1913 K 1,867,300 T .. : 10,300
1934 : 1,863,800 ok .20 : 18,800 e
101 ¢ - 1,012,600 -2 84 : 18,100
1818 ‘X . 3,236,200 3 1.08 i 83,700
1917 P70 2,412,500 : At ¥ 10,600
N1 R 2,876,800 : TS 3 18,800
1gle. ¢ 2,854,800 S 278 : 23,300
1826 3,008,000 : 70 i B1,700
- 1821 o 2,536,000 " 83 4 206,000
TR 2,890,300 : 0d 1 18,500
1988 - ¢ 3,B78,400 H N i .38,200
1984 - ¢ 3,078,300 : 87 1,500
1826 8,158,700 : A 3 84,300
;«:
.3

*The reaults show that the meximmm suspended load during the

poriod was 28,300 soro-feet, the minimum 8,800 gore-feat, aud the ay-
- erage 17,700 derp-feet. S11t mesgurersnta ot -verious stations during

1907-D8, 1914, and 1917-18 show tkantf the suspended s{lt- sontent of

the water is mbout the same throushout the main osmal system. Thus, -
Yery little of the suspended silt load is depoatted in the mein oanals .
but phases on to the socondary sanals, irrigeted land, and westeways.
‘The water reaching the irrigated lends egntning about. 356 par cent of

i%s origingl suspended ailt contant, In mddition %o the. snapendad

611t load sntering tha Imperial Canal intaks there is s lerge quantity .
of bed silts : :

-"The normal aennual s11t load in the Ooloredo River =t Balis -
is 283,628,000 tons, .of which BO per cant ip eatimathed to be_bed silt. _
I%"4e svident from the sheracter of the materiel periodieally removed . _
trom the ‘beds of canals, as deteymined by msebanicpl analyses, that - . .
the mutertal deposited in the oansls 1s -oomposed chiefly wf ded s{lt = -
‘or awnd, as it 18 comronly termsd, - Judging, too, fram the largs guan-
“$1ties of such materigl ennuelly removed fram the eanail system of Im-
perial Vallsy, cotreapondingly large Quantitiss of bed gilt must enter
the system and be transportad in the canale in diminiching ouansities
an the distsnas from the inteke increases, |, '

- . s s
.

Trom Fortisr and Dlmpoy's Report.
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SUISTRIBUTION OF SUESTIIED STLT Xi CAUAY, SYSELT,
cr - "The invagstizationa startad in 1907 aought to. datemim Ihe
amoifm and imtribution of tho.gilt in the cml dyatm. ‘Ihﬁ.v reaul m
are 3ivan :in ilmle 8, .

Table 8.-Prqport; on or 8113 by Vcluma in Water from Impers.al 'Vulloy
: mn, Octchur. 1307, to qutmm 1908 1'101111:3.

PR £ -‘-Dit_r- R ~Froporiioe of wutthr ol
. ) i “..'ﬂmﬂ?'- . H : R e A
L E ‘Lrom ! : H & T |
Station ‘ Oenal :ﬂnlo-mtom zllovumharimgmher .Tnnlmry {Fabruayy
o 3 S Trado 1. ‘a voE L
. ] _ S &, Y L : A :- :
4 T iMilap ey mtt?'ﬂﬁ' «uﬂ-Per mt»Par mt:Par cent
Hmﬂn hﬁuﬁn& s ulm'o-o‘ 1/& ¥ lg’g 1.0 3 ooﬂ . 003 : ll'ﬁ .
- herPu NeRAfUR. .. B0, ... 48 L L B0 P 11 iR -8
%n-mﬂt dmpw--!’mm ; J ' . l- ' ‘ ' :'_ s \“:' :
mmtl'.- 51 H 100 > '8 ' ’:_ . ﬂa _': . 03 M lo .
Miu hﬂd%I-afvﬂﬁlcot-:-‘m - -103 " lll : 100= 'is : - e'?
- Imperiel Water Ogi - P & f
ga. ¢ ‘hosdgate Bm.’hy.r,- 7 o 3.0 R P :.'3 B
tordl gote nearilrywley HE 3 1 P
.m'.vo--p.cm ¥ - -3 H N K : K
o, e . mi@n" m _:-ho.-tq-=o--'{-no-: .‘6 "_'“: ‘,.‘ ;5 H .3
' hpﬁrlﬂl ‘Kater ﬂ'}i&l‘t..,..- m 0, dalf @ l.]l RS 71 B U S 7
Ho..-,a_ ta*«‘ .- : SCHR T Lo o i
. .Lm:m Pﬁs :_ 3 p L . S e Y
, : : i : "-' 3':‘ r :

'qifhbqnt tn th. lqjlu m al:bnnd to mla 0. h:n 'bamxa haim muaured.

i : 04d!.tl‘l.totqoqotﬁl..-o‘ 1.33 110‘ .8‘3 :e“: 3'6:3.3:1.4
v M—mt 'h‘op- hliltc-..oou&e..i. tnbl.l H .““ J..O' f"p" ,"B;_-\,_;—-".I._‘.473: ‘102“: 1'14
W m e -hgo- qtoo-oo- e I“t .‘3'; . ‘mﬂ _,“t: 3Q5=3;4= 1.3
M A pemdgate. i 171 61 6! 180 47 4)0: 1.5: 1.1, -
) mm Soadr st nenni s 1.6‘-0.’: . .sz' B4 f}“: ‘Bel: 148:, Vase
wm mq. h hmta".%o .L.B: .ﬂ‘ NSNS . T " e&: G.O: Je2: 1.8
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Iuperial ceapal system in 1¢ sgfcqmparedgwithfthﬂt=vhich antared (P
July 1, 1917, %5 June 30,1 :;ujuowéver,Ebefdré aﬁy'deﬂipita;concluaionaf
are baged on this compnrinon”gJﬁffacivéhouldfhg 'nsideraﬁﬁthu#fduriu*'wﬂ-f
1912 & cheanel anous ¢,003 fael lon and - Talihundy Toet wide wae o
buailt to conneet the naw iagkwocd~headin¢@ﬂi§hﬁﬁﬁﬁleﬁ}got1”Tﬁiﬁ{g¢reé":‘ ’
dueed the velocity chove lanlon headingimatgﬁjiIly;&énd nnﬂqﬂﬁtédlyﬂaomé
of ths suspended silt became bed:silt*beforé‘tﬁé"‘ ngﬁth;sjsEmpligghat&—;
tion, | AT e TR

N
'

"Samples obtained at'Et&tibh-a,ffarthgf;ﬂdwhlﬁhé?&ismO?Caﬁul,j]

ay be more represenintiva. or suSpeﬁﬁad,silt-eﬁterihgftha;system;-72%0

avsrage ror the 12-month periol at?this;pointrwaaﬁOJSGQpé: ¢anﬁ;;oi?90,g
per ceat of the silt in the rivcrfat-Yums,Jthis.bdingﬁth¢~smﬁé;ratiozrV'f
Zyuni in 1214, TR T B . AT S R

L

" SO TING RIREE QOTIY AND DIGTRINUITON OF'SILTPIH“QdWAL“cRogs~j
SmOTIONS. B S

D s L

"Keny experiments were~m&de_on‘canélstdfivarious«dhmonsid:s;”'”

and capaciiiss in Imperia] Valley withtthe_dbject;or“datermiﬁlngiror{dftf}
Terent seasons in 1917 aneilgle,1tha;distributionQofathetmwo;gfadea}org”fﬁ
811t (pasging and‘retained*onua‘Nb,“zoossieve)throughout:the:eanél}crbaa"

sections, and to throw some light on'the]relationfoftthe»voldcity?of:"'
water and the movemant of:narticles‘belonging'tc‘eéch-gradéﬁ"Th
adopted was to ‘divide each‘canallat'the;place ofzmeasurémentﬁ : :
horizontalJStatiojs; :From ‘each station sam. -
various‘depthaawith;the“T§1t4Hincklayfaamplerv,
(fig. - 4), and gt each place'and~time‘of~atmpling,;currentmeter'measure;fﬁf
ments were made to dotermine thehveldcitj:o:‘thOewhterJ”thc‘tVO‘operatipnét
' ly;ulThe.sampleS—at}thd N
n-a8 passible, bt oxtrome
‘88Te %as necessery so as not to ‘disturb the bed of ‘the canal, fach sam~ -
‘Ple was seperated into‘two:grades--that;:hich p&sssd;aymb;hzoo:sietoua;diﬁg
thst.which was reteined on+it, by'methods‘prévioualymdeecribed. “Then
“the percentage by weight,dt~dry'silt;wassdaternined.‘fﬁany:tdstsiwore_‘
‘msde, but only the dats obtained*frqm-each'of fouritypicalrcanaISTapbear' 5
‘in Tables 11 to 14, incilusive: ~ = R T

L-l"‘i. lr“ :—'~""-"f‘; ‘|l'0;-:9" __"
LEd T 1

e

Fig. 4.——Tait—Binckiey Sampler.

¥rom ¥ortier ang Blaney's Heport.
24




&

| Table"dl gﬁﬂix_tribdﬁ&xﬁtfﬁ:lt memna Suét ionm

. \"1'.
M

Ly xm mm 1.5 -m rnz mﬂa nm! h‘.a

ﬂdﬂe dnpth m 5 ‘!‘cq.t). o

R - -
. A e

-.-.rm.a;.,m.m.ﬁ I

me
' --lntwua '
;m

4_..'

d#yth anm 8 k'ﬁlﬂ!‘kr

N

.:-_-_"—- AT e »"" "
o B - KL B LI
AR AL e eh s e S e b e e o
o N . “:‘ . - *. - .“‘ oy

<,
4
LTI ¥ PN PO VA
7
R
ug_ :
&

-

!
> B s aw
-3

: F
“H B0
$

s 48 5

R st
HEE '-» 40? '3 . _.-,a....58

. lrcrabntqg retaincd @ tzm mo-msh uiﬁm ROt

{Qen%

. P T 3 :

B'B ‘;l.lrl.-"‘*.'ﬁ".“}“ﬂ 1\

{54 7 Cae”

T B38
3,38

g

F&m -fi’or‘éinffhﬁﬂ_ Blnﬁay' ) E;?ort; _

;r
+

. T - \’h» K 2 ~ »
P Snar v et ke ai e e weee b
. <L S N

0 wg.m i
e, . * :
0 1 ok
s a‘z‘>
RGBS
B3.85
3.60

>

t‘-q__n o Pe ev ws ‘-

R s e de o ee .

e e en

K]
.

2174
am
«18p

Lt .
r

+
’

. Ly
»

103
L7
am

A

aon‘cn‘-
.

LR LA LI A TR TP T

" "u)
_&_u;‘_.a

i

.'4_.-‘.‘ .
- R 4 h

. .39

+0I8

035

-+ SBD

oAl
<063

T

GY SR nn a b eEpE P gy ay
IR . . . . -

4-.5.'

xfﬂ oW e -.a

T Tl

088,
aﬂ‘.‘ S

“ﬁ@'ﬂ& dﬂllo

A d
sElee as b

R LA TR I TR "N .'.u"

T

L.

-
T

Otii-“*g‘;.

: \Q’m

PR

@

.193

o .\wm

GBS

i
LA

adq,t ! Por ‘eemt J{br cant ‘
-Qﬁ 9-' )Itn..'lli‘..'\ '

lm:
. 4080



*i{Convinuad) - Table 11,

¥

L . Pistames ¢ - : P T :  Progortion of gilt waight .
et ., botween . ¢ Total i Denth to:, 3 Slove Ko, 200 , o
> A ' .'st&ti.c“m'?’ aenth ! -amxplo : Volooity : Taesing : Hataine + Totel
and bank - P i LI : Voo |
S * Yeat par : S :
B‘nt. : Ymat: '3 Feat - pgoend ! Pex cent : Per. oont ¢ Par eent
’ R T3 S BeE i oD P Bl.63 1 flOe G JB8) . ;338
o : . : 3.0 R] “Be92 L <178 s «0BG ) .: 0253
: -3 3.8 = 8.48 i o185 ¢ #1143 399
PR . 8,0 ¢ 1,80 . -+ 137 3 o178 1 318
:58 s 4“1‘ . . .5 . 2088 3 -153 -4 .0_5]. i 'Ialg .
: 2,0 ¢ 234 0 L1WE L JX07 : . 283 o _
3 P BeS 1 8.04 i L7 0 118 @ 265 : :
e T i 43 1 07 T LM86 1 308 i LATS S
40. . s 4.8 -:- .-lv'atitr.Ilq'l.l..D;..-i-ti'-'_‘l’;'l‘!‘iql'loo;ro o‘a"t:-"-v»-r-vpi
\ - ‘T : __: vk R __;

'"Tablc lz.-*m:tri‘.m*ion of Hlt iy Oross Scotion of. hn!m.a Mﬂl, va_ A
B . o - mt bolow ‘wadins, Saptemhor 18, m'r S L g
) (The cannl s i foss wide, 1.2 foet dmeyp ‘at ‘tlis mr.:m s Ment
- of 0.63 feot. pn' ‘1,000 mt}. S

.7 Tdatemce

\

| TR : _Lmﬁm of #Llt By weight
Cdatwesn ¢ Wotal i Depdh to : T Reve ¥o, R
o%asion - { depth reemple & Velooity s ing ¢ T Total
.and . bank < R R R - [ I : - . .
IR R i estper ¢ & F T |
~dest.. ' Feat U Nedt T ! second ¢ Fax eet ?u"#ﬁ.t P Par cent - ' ol
’0 i Yin »:..o-;a---g‘l-ofr--u,-o.‘ -c-;bs-ooév;vov‘io.-oi-.--.-&-vv” B I .
Lo P16 T 082 T Luse 7 Q.069 G O.0M 0&50
e L .98 SISV ") SR - B T S Vi
RERC N S ¥ T BRI B Y. S «009 i'
4.5 R | e ‘ao 8- .1.“ l-.; - +08Y 8
B R S S T .3 i &
Lo R R 00 e 1L 0 L,
BV 1,20 1 Tue0 ot 2as. o oeee w3
DU . 1:_: :.' : om “e ‘903 '3 rljm H
Lo e T L0008 1B, i T L1884
. .Jﬂiﬁ‘{r-i"“;%.? s W20 G QoG 3 J089 Y
IR iR B R SRS - SRS 90 - SR .‘W'l‘ : |
o T T 1,00 0t 2.8 ¢ L0808 .2
IR - 7 - S | 1;0 DT «20 i Ledd % ‘.m:,. %
R 2 PRI - IR S O - B | *m s = ‘
- S e - I A O T S : : ,
oL 15 s ‘J’.G ‘:.ct;.v--ntooanoot-nna.:: -.Q--rinu-.o.o.&’.,..".ﬂ..;..w" ‘\é
i RN : e !

, -4

m:nroﬂtarmd Bleney's Repory. - . .

: L N : _ ::.“:'he :
- e T Ty Sz " |
| [
& N b .



.‘- \"

.'.

b m. % ot ansp it ﬂﬁ "
.  " '-m “r O-W mt W J.ath

*fyh;ghmni
FRER

'
L

Yiae

) . L) {m 1
tﬁt'n;fﬁgf&n:iinc;uuoo&cloonuql tnpao.
‘_ N [ ‘,E i ,_ SR .._,__-‘ . !

o

o
RPN : -
A . . <
~ [ T
i - 1
. L
.
- ! b
1
i
)
H
- b
B .
;
: 1
. .
.
4
‘ -
. 7
_ -~



e

R AN
PR
At .
N
i
:
. 5
pn A
C e e ik # P ’
ST L o VA
| S R ” STCA N "y
A 3 ol ) o L

ek

mw‘\v “k‘t‘?‘!r‘:!f ‘ -::' T ‘I

- vltqoog-tc l"""'“"’..
‘&_ o.oof'“w 9,5:1, |

ks d

s ‘f‘;?:: s
Traa th- m W'ﬁwﬁ;}f



o R X
hours werd: requimd b0 tm . comp},uh Bot af u.mjplw. but tkm dlatrl.—
butlon or couru& silt w;m quite unmrixr in any vertionl of a u*mzm.
“The uparimmtn furthar {ndieate that péither the depth ngr”

the velocity in the seme “céne) has an gypreciatle arffest upon.the poy--
“Qvltaf’a of .fina’ailt carreéd,i endo the mtariﬂl 1s . in susyensien. O
the othsr hand, *#h *porcontngp of coarsor4¥1t ‘or dhpd inersasys ap Lhe
oabtom of the aapal 1ia apyro&nhnﬁ. ‘The eftect. nr s 'ml,pyity }nwr. ,
i pot a0 apparent. N - N ‘

X, b

' 'HEC’U_AIML AINA...YEI&;I O? *!3‘5[)-31'1&' opse ITJ

"o ;’una, 917, o Fabrunry, .1918 the di‘r.tniw or m&mﬂ.—
‘“Mal anginsering nocparncd with tha .Imorhl Arrigation, ‘thrict";n ; _
Luking. aimilax semples of bed dmaitd\.bont onma pmnnm 1% wtavians
in the Imporial Valley osnal system, ns y ahgwn © onrthe mep tns. 3.) o

A smnar“y of thmrtmﬂ.h iﬂ Ci'!ﬂ in. '!l‘hh 18. - . e

o

“Tablo l.: —Nsan Ruult- of Analyns of Bed sa;n in w Val.lay’ L

&uus. 101718

.\A,r'_.

Statlem : HEE Pramﬁian of lﬁt puning sud xutxinad(cm nisvo
#ple- 7 Dry : : _with epeciffed mumbariof ‘
H;a::ce - wolght - Speaiuo-Pmng:PmusaMu Pan
from  pep cubio!;n-avity 110, ve~12Q, re-:4Q, Te~160, Te- p - Po~:100,re~:, 200
irivar ¢ oot 3 ta!.nu& ttained tninod ttnined ataixed_ 1tained : -

EO.

RS & -

aing: Puaing iFassin;

: oo - 'Xi'ercm-,'
5 430 98,00 2,845 ¢ Q.00 10.83 10825 2,38 : B.aR (626 188440,
¢ o 71 ¢+ 99,01 ¢ 3.648 * .,04 @ 1.80° -h’%ala CIRG AR ¢ B P BM.TB: lﬂ-@e
7oR 80 “101.45 (2,668 0,00 1 00 .69 (3.7 1 D6 150,54
CoF b2 90,48 1 28B4 .z 00 1 @3 47 Y8108 G.GE. : 09.87 17,47
98 DR i UE9,78. 1 2677 1 Q8 i W8T 4k i P ‘1.70_;*-1:%-«' 1§87
10 29 ¢ -20L.11 : 2,834 :‘. m::,.,l“ R 2 ' 1 W08 :..30 s "n H 70 -36 ar
76t 94,04 R.ABE i 08 ¢ 09 2 T4 0 L4, TS 819 126 19~
14 «d 81 3. 98.8%1 2.467 Mm o -‘:‘.O&';x,. fp S ,.ﬂ“.: 4.50 I LR :80.&?’
15 i1 104 ;5 985,91 "'30“& 1. J00 3 6. :2&?231 8.95 5ole98 }3%&8 331,.
16 ¢ 8337 08.62 . 1 2.458 1 .;om*f:, 9% 1408 5 7.X1 128,04 1B <.,m.zsﬁ
17 ¢ 80 3 @71 5 z.aﬂw;:, 00, ?.ﬂeﬁ;j:”“"' 24 114,04 3 .04 iﬁ.lﬁ k.48
8 -, 83 ¢ w18 .GM ,.—8' : .ﬂ 31,#'.” oL ",'. . k . -

1 2 mtlee mnnar, Vig. Moaxm‘i-u

: 1¢4s dzmmn "4 mﬁo nu h)o.uﬁ .Ariﬂ.nm undl
rear, the intake with thaee (n She lgwer.rasshesig? the .gyates A8 0o e
plez: were Bot talosx over’a lang encugh: pariad'ad the 8, AV moun-

805018 the oandl teds «ive shiftiay rapidly Sowstresm. ¥o. mmw‘m

vad¥ found o measale 1m.at1ﬂmg; v same G hhe, ‘emealy pusl
throush sapd. m. aud e wind-blonm mhm *-?ﬁxﬂm ar ﬂn
aapoau- ﬂntm C e : A o
i ‘o Ko N *.j;*".f,v_.g'**‘ S
"kw mmm wm el e Gy o

.\‘l

B
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Tho rolults of the mregoinr analyses of bed ond o icvended. oilbs
are ohawn sravhically on Ticure 6, . It abows ihat most of tho vod ailt is,
acoording; vo tho Duresu of SBolis' cleseification, Tipe end very oo cend,
72112 noot of the cuepended lgad Io sllt ar elsy. 7Tho corvis indloato that
t:0 avorame bed sllt in the Imparisl cauals (Curve Yo. ),io goarsar thon
in tha ColoFado iivex, bt cince ths evorags for the $oloreds ir basad wn
Ch_l} threo smmples, the result is not conclusive, It s alu 09 poadilis P
for the bed gi1% of the canals to.be iiirhor, bawsver, ~o it vodld only wing
trat in tno gsanls tho finer poriion of the river bed ailt wuas cerried i4
susmerolon.  The anclymop of bed gilt in $he Imporial esnals ifdiects com-
neratlvaly little variotion in the values takon over a lons parlod at eny
af the stetions from the wvorexc ovar the emme pariol at 2ll t%wo statlonz,

Yush of thic vor{ation mey be dus to dlomm ssnd subtsrin: ths cuncls.  Tus
difforarces die to ¢ifferent eonditioans of flow-in thio Colorado, uovover,

are- striking.  The ssmplu o hed 3118 taken 1in the eanal =% inlan hopdin: .
on May~l, 1%17 was practically all fine. sand, waille that toten July 15, o
. Juct afder tha peak &% the spring flood, wae largsly eoarss and medium

. asnd, with & cdmidangle pmportm of fim gravel., .

There are wveat variations 1:1 the compesition of susmendo? mater
131 ‘ine to spesisl conditians, compsradle to thosc in Usd leel, Mgure 5
showp that the semples of saseardad maisrial tokar in the Tolorado River
-a% Topock, Iarime, o Yoyember 15, 1517, was practically all fine sand,
while all ol the 6ther measureesnts in the »iver ond canals showed ‘thstl
‘$ho xrester pari was silt or olxy. 4is o¥atad chove, covers outting wes
under wey just above the Tonosk-station at ithe tim> tho mmasumrenment was ]
takau, The samples ol awsocnied ailt, oxsept ot Topeek, ard remaTkadly gin-
ilar in compositien, & fer ss coulld do dedormined by aieve anilynis. Tas
meple Trem fho Oolernde.at Yuma is alighily cosrssr than those taken in
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© the mm in ecnputsi:ng the maha:aital analyna of’ auupmdad 6ilt, the
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”’“ﬁo rollowins dpy: (:R;brmrﬂf £3) Pive sanplss woroe obfsised in
-y similmc asnner frow Mo bedy of canals of Ahe Imporiel Valley systou.
This maberial, which was ‘chiofly ded sill srangpurted in waves in €ho’'bel
of tho canal, was markedly dff¥ersnt: from that obtgired from the. river, .
which %28 a mmura of bed:aill and sedinent formsrly carvied in gugpen-
sion Saken ‘t‘rm ‘g‘.lm ﬂvar'a adaa whnre 1t had beol ﬂépoaitad at a lﬁw

» :'- Stﬁeég» Cor - \ -
B "aupm 1, 2. and S Were . takon fram 't:ba Zeat Highline Ganul Aot
4? mn.u, 48 miles, and 76 ni,qu. ‘reppsotivoly, fram Ahe intaxn a% the Colow

rsdo Riwér. - Joaploo 4 and 5 werw taken, respsotivaly, Ironm a ampll latoral
'3 miles west of tho East Highlino Canal and fron akeui 66 miles from tio
‘ :mta]m. . The mwhu ur these mtniﬂs gre given in ablo at.
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b ptete : Ll - '
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o C e i lateral.
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‘ "',mring 1917 meny. aamplea ot bad silt wers takan by lir. Peck i‘rom
t:r:a battom of $he Alsmo Canal mesr fanlon headiaz. The waizht of 47 :
contajngd in a cublo foot of wet malcrial Yaried fram 30 to 110 po
avorasine sbout 100 pounds. Table 25 shows - the waighta of the sheplon tamﬂ
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' ' *"I,b datMm t.hzg’ tariation from tﬂw mun ‘of ‘the wet am‘i dry.

, uai;x;hu o 11t sempiss sp well az thelr mointars. sortent und apecific -
gravity, Pegk, in Fabruery, 1018, -took 1§ -nemplen from the bottom of Dpicr
Canal, Imperisl Valley, at ms nsarly s }u-aeticublo, the oame places und

the sama tlze, "fm rmnins of the tosta m giver in’ 'mm: B'?. ‘

s '"raw.o sr,«-wiguhmr s-npu- — !‘:mm the Bottom or Brm"mmx. Ty
‘ . tuzry 18, ‘1018, “ehowing similarity o¥ sweults when aampleia
e tdken at MJm ﬁme and ):Laua. - :

THempis Mo, THol weighh (Variation ey welsht vmuon i‘Spaci.rin
i ipar ceubie . -ifyom meah. ipar mihig. rmmmm 5 grawdty

L : ! fgot - ! i foot - . & 3
o+ - o Poumdes ! Par mt 4 Poumds - Per conh R
Lo oo o P 1108 ¢ 4188 - ¢ BLBL, ¢ MAL ¢ B.646
. e i w et 116.827 K ""“ Cod *—BB.W T "'105’ s B.BEB
B e s o NWOLIMES Lt WL G BB ¢ 4ldB . ¢ 2,867
570 o o7 YIRS . 4104t BG,DR. 4103 : 2,644
Bpw v oo TWED . 0 BB BRRE G LD G 2.647,
B .. o PR ‘t‘ : Imﬁ L i "-’u“ ' : B"c“ ‘_:: ."‘037 o ':‘ 2-65‘
: 7 LIRS Rt ST T - b -89 e m.n I +.68 - 2.849
Blaie o ame 11&. Tt =08 ¢ BB ' .88 3 2,638
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124 . v = -: _m.&l ¥ +1.UQ e 58.59' e +s AL - 2.532
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. 151 E R I 116.5? e Q& 1. B7.8L ' s "‘o’!.‘: -3 gﬂm
oo Meen o, g m:.l)ﬂ R U T 88,18 Pae -T o 2 ‘2.Bﬁ

P et 1N roreguing roau].ts nhmr that thes _.5 alnplas or Goleraﬂp do=
‘-‘pvaei*s takgn neay Yume and Laguuns Dex in 1915, 1818, and 1925 varisd 1o
dry weight ot eilt per cubic fool of sodiment from m.s o0 100 pﬂuuda, :
avercoing 84,8 pounds. ‘The eeries of ammplss. -0f cenal-bottox’ dapnaitn
tlken during 1917-18 period (sse. Zatle 26) in Imperitl Valley, gave dxy
alzhts n® eikt por oitbie foot of wet matnrl&l ’mrring Lrom $0.0. to 101,4
poundn ‘$he amas\o being o7 roundn. .

"R IET 0"‘ TLT IL’POvI"‘B m‘ TTLE{"} BA-:IHS.

' "lany of the dcmaat‘o waserworks mtmna of ‘Inpar*.lnl Valley have
settling besins which afford an opmortunity to determine the waight and
-volums ¢f depomited silt, liater for domestio purposes is ganerally suv-
plied fram & secondnry tanal, and most of $he s11t. is etill in euspansian
- at im-vexy fine. Yor this roason the deposits should be somewhst similar
* in cheracker %o those on fort laun antl thone in the domstrean portionn '

of 1&:3:: “TEAOTVOirs. .
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“Tadle 39, -—Yaights af 311% Devosity Taken Crem Tapsmicl Valloy ssttling
iml —t 2 Galexico .
elgh% of aglt per ISawm-TUpdght or allt por .
gubie Tock ‘ple T cubie fook: -
Vet 2o Doy Mo, ¢ Wat s Dry ’

# Tomnds T "oty Younds T Pouwdd’ ¢ Poonds ¢ Poundp
Aseeto92,2 15 S b UORT T B vRB8.Y 2214, gigs ¢ s W<
Beert OL3 b BLBAIBLLL g4 CBA.7 tER.: jle ot BaLp

'

Lap~-iVeight o7 11t plYy  iGem— e

-

ple ©  sudls feos % g

Ho. - @t 3

welssder wafarl

' ‘5.0 . :.' . 9206 . N "5&'3‘ "‘"m.- = 3?-"1 B “qﬁ‘%vz 8206 H B'?Qa
Geent B9k i - ATE ing,, 80 87.6 OB Bd..: 8.0l : 28,8’
Beedt 90,1 : 4220807 B8R L CBBLY B BE.s ¢ ocEp.7

CBau.i BUE 1 47,0 8.3 B84 T USH 260, BI7  -av.s

Loy N -
By 21 M4 B s ma e

Zewet BAST 86,4 70.r 8416 i B0 12700t . 8.5 . : Fpue
Beaat B4.6 L t1Ble:  B4.0 cb BB BB, 65,8 T 30.Y '
Deerd BAE L B7IBNG..: B LUB7GBER0, . 87,8 ;40,0

'10..:  BS.Z ;s d20,.: "B5,0 :° 7.8 330,03 . @71 :  &0.p

Moan: B8,4 :  AL7 iMssn: BEE B :Meeni BED . BY.7

: a S A S - SRR

'~ "Bamples 1, 2, and'8; taken at twe A1 Cemtro settling besin, ware -
Tairly well compacted. Tha depasits showod craake 2 inches wide and 4 innhos
i80p. Jamblee 4, 6, mnd € were Aeken Just aboye the water, and the crmcks -
wore wot mo lavgo. Samplas 7, €, 9, and 10 wors takan bolow tho water ans

. UAtthe Zmperial Water sen, Szxplae 11 to 20 inclusive, ware .
teken fegm 20Tt dupesite in he-ong af'tho sypply ditch.. wover, -Shey wero N
- eokid enough to rotain ‘their ahepe, o REE — _

: __ "Fator had bean vemoyed frou tho Galesieo #ettling basin o fow | —— —-
hours pefexa the ‘time o{ﬂm “Sauples were taican Lyt dhe pidd wbove S
water. “The depowit showsa no wradka tut was molik emoogh fo retuin its ‘

LYY

5

s vemglto phteined a0  Inporial Valley settling besing ne.
- 4dicats thet $ha ey woight 0L B1X8. 40 6. given vYolume ‘depends 2lmost ontirely
98 the tmountof wmolsture ebitutnid st ke time qf aempling, The dry weights

. C"Bxperimonba waRs -oondudted by C. A. Rugle, af tis United Stetes _

Indien Irrigation Gervice y 40 daPosition of milt from water punped fron the .

Colorado River at Parier -eani them paesed throush experinentel aettling bo- @ .
‘&ins. . The woight of '@ giubte

| iowing with a vHlooisy o

- sazmlen in Tahle 30.
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: :-@eelizh‘c of Bilt par:

: ocubic foot .
‘Baturated: Dry G
o+ Poumds ¢ Touudn
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i 10,5 G0.O #
i a8,6 4449 ¢
¢OA0R.G o TYL,Y Ok
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P "i’age.rdinf- th'a dag gleen in Iab‘!a B, ﬁ; ﬂhauld Bo: torne m .
mmd thet since the :at,a'r is pumped from tie riyer, *he matoricl Ropasiisd.
. represents that card¥ied in wuspemsion and probelly dees not imclude any
‘bed oilt, It eleo qenelsts guinly of- thetbkosvier suspendsd silt, vebekss
the 1lighter snd finar: mataridl, even with sueh alqw: wmm, yasses $hrough -
the ‘basin-and ‘i devomited in the latordism or-on thé Xields., Frsotieslly -
all the sIit remaistax in the watsr after id: haﬁ_puut thwough ‘the bedin

o fine clay- #lims, Wwhich, hean pranipii‘m, ‘eondeained voids of 80 4o
. PO .per sems, Ono mnple, whed driad, ‘yaighed. B pgmd.- per cubic foot,
e wizit of dry silt codtataed in B cu‘hiﬁ
tho sotiling hnﬂin raring: trun 43 -e” ‘?‘?.'?

in suspansten hy tlia river,

nok:af, wet dsposii ‘akep frem
M Wa:_z)od 5'? B pounda.

INMRTGHT 0% TP ‘mm o '

- - MT%e rgau..ts abtnined Crom amplea m ths uﬁ"nn.g b:m:lna at -
Tarlar show tho average My wollit of suepended sili as B7.5 poupds phr’ v
euble font. Thio 'wit ia an indicatiom, of ‘the ‘walght. or 11t carried .

Uther  dete: inﬂinntu that ths dry woizht of

eucpended ailt ‘mg formd. in the river wmy varfyr greatly. Tho finer danos;ta :
o< suspenced sil¥-as daken fram-the mttling taniys in Imperisl Valloy hewe
an.avarage dry wajght ot 40 yotnds ‘.;a- .cubie foui, while juaging from lha
river deposits forn? at Laguna.Jmm mmad Yume, tho homvisr suspended ailt’
nay heve en avopsda Ury waight of abowt €5 rounds per cuble root. She - -
ISencnibs recond wi Tapocik-choxa 'th.ut ahofit 50 per sent af tho silt carricd
in tugzemplon ¥2e Tino enouth 'to pase threuh a Fo, 200 aliave, Assumng o
thet those avate‘mnbs ars edrract, 1% is the opinion of tho.anttiors that®
the n"'orﬂgc Mot o™ <dry +11% contained in a ¢ihie foot o cumisnded nil%
a5 cczriod by tie lower Lolorsds Wivor would bto mpproTimsyely: 82 pounds,
Thig weight, waile. only ap ;-ro:um‘:a, cinpliTien fhe eoavorsion of the sils
conkent of "ratjr Sras A wdight to a2 volums bagis ' in that the vyercentago of
'5iX% by m3aicht onvals the Cperceritagd 3y voluma. In seaveriias the silt con~.
tont irn the rivaer at Yuma fm& a-wwizht %o a volumo Wemis tho waight ol suse
nded ailt 310'116 b*a 'zseﬁ as “Aho aahplea do nat includo 1'1:;« asilte

q

L‘rcrw‘ Fc'"*m:{ and Blor «':r'a nopo‘*t.

-~ T

=

K3



g

o Portier and Blaney's Report. \
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"FSICED OF ROSERVOIN STLY LOVOoITL.

"011% depeaite in 'a Tansrvolr e the Colorado Divey will oone 7
Fiet 9l material cayrisd in ag sumndedaﬁt and as bad 8ils, Tng Lingr
SredS¥ moy Lo mired with the coarger, and tho rgsutting mixaed doroplt ney,

ftusrofora, be denser than eltuar materisl separutély, but pince.thers ip

a rapondsvanee of the Lindr. sgd lighter aflt, t#$ aambinod woight por

. 2\t of yolume mdy bo oxpeated to be conwidorably eso than tha® of bod -
- 8i¥t. The presence’of oley and colloidal pertidles will tond to deoropan

tho waizht per unit Toluae. However, thin may do offzot ﬂvantuull_y by the
ingrossed denoity of ssdimento dus to sckilemont in ths bed of the raser-
volr. Typical sazples of river dopomits taken in 1915, 1916, and 1925 ohou
an’ ‘avergre . dry wailght per subile foot of 84,8 pourdg., To convert the %Soiunl

loed of a1X% dgposited by 3he Tiver in & reservolr, fram a welght to a vole

ume baels. 1t 1o nacassery to know the dry weight of siit per cublo fook.
Mo avorapo walght of oilt depozited in a large Pesorvolir would depond on |
the thoroughness with whick the fine 2il% wao mixed with the coarze. T®
the two zrades werc dsposited maparctely in tho repertions cormmonly cor-
vied by the atresm, the meen welght. would approach 70 pounds per cubic
Toot, If mized, the average wetght would ‘o greater, but tho Yumn and .
Topack determingtlons of 81lt as deposited indieate that 1t would mob ox- -

ooed B4.5 pounds., In estimating the welght of dry s5il% contained in o
- sublo foot of sedimant -in » ressrvoir lsceied pear ths lowor ond .of il

cayon seotion of the ¥iver, 85 pounds would sesx to e B fair avorase,

. alnce there wamld be & litile ‘grester bed load of ailt han at ‘Popock -
and Ywpa," . LI - ‘ .

L4

Fraz Fortior snd Klawey's ‘Repart,

"RERATTON 07 VELOGITY WD DIPTH 70 THE SUANTITY AN GIZS OF 5110
TRANSPORTED IN THPTHIAL VALLZY CAMALZ, =

 "gince -th'o..rphrinahts to dedermine the disiridution of sllt

An the cross sectlon of cemale indicsted ¥hat the totel percontngs of

311t -earriad ‘tu. any partisular ver¥isal of the channel increassd wvith the

dopth, the mibsequent oxverimenis were gemfined to obtaining mors date on ;

the vertical distzilition snd the aizs of partiolss. By ths uso of siaves /

- rsaging from 10 toﬁqo mashae per ‘ineh,.the silt asmplec were graded for

finenssa, but-mo . silt' particles wore foiumd goarse epough to be rotained
or a Mo, 40 efeve. 311i and velooity msasurements were made at moxo voints

- in $ho, vafwioa]l tHan in the previous exnerimemta, end mast of the tests

were -mide i1 ‘the center ¥artigal of “the canal, Semples were taken-with
the Tait-Binckley sampler.at denths Pangivg from-the JRebor surfacde to.ao
12ar thae boltom aa WAs posalble, withogs disturbing the bed of the canul,

‘Hapy axparimonis wers mads, A few gf the - typionl exerples are chown 4o
Tahlag 31 to 34. - . . Do :
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TTablo

(Sorplos wero boken from the wgnter rorticel, which hud a depth of

5. ---liegwﬁii:m ot #Llt in sach of X0 gr

v,
W

.

v

.
gradan ol

. Brdar Cannl abt Deundery, May 5, 1919

ard a moan velooity of 2.42 fewt per Bﬁﬁﬂﬁd)w

AERTI b b al()‘h'l;""-’i in

Al
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-
mmh IPrqutian of silt hy wiﬁt pa-.ﬂ:mfv end’ Totnined on Glo¥o Wiih mpac-
at ¢ {fied fhmber of mmhea pox tmch . ‘
wiich : : : : : y : 3 :
sunple: =] Sy T, oty v : Py \ oy
wan ¢ ) I T8 i : i R 18 e oam
taken ¢ 3 : gg %O H %3 :g_'o‘ : fi%a.é é;m: llgz ‘:_% : ‘:;:J: "13
n :585. wv—i:gﬁ :ﬁ-—t,:-gﬁ :8'-”8 :gﬁ;go&:g,migc@: f\:
8 :ng-rggz;ﬁg:_ g g oA R RN K- I 35
(Byayidy iy ife [ Hyl Byl Fyl BelEel gyl ge
.gé_‘gﬁ:‘mﬂ,:g ':;"‘."'é*' L eH. ngf un',mgf' wop o ow s a
' s I g e F S'JE“ - R X a_n. m-g..‘_n”. 3-;41. -;. “';';;7
" ’:sgv:E-P'; 4»:£§,+’; PoF D Rl e de: N3 83, ol
" Faat i .ct."’.c‘c.-..ct.vi 0te . G, rP,0t.  Puat, Puct, (Pgot, (F. ot (Beot. ca..,j
. Tap.. . 70,000:0,001:0,001:0,003:0,000 nﬂ 007:0.00710,00340,005:0, 027:0,01510, OLGEI
- 2.0...% .003% ,005: ,007: ,015: ,000.:..019: ,008: 007 ,016: ,0%8: .01’? .GbC-.
£.5.,.° ;008: .ab7: ,018: “o17: .012 : .023: ".0103%-,012: ,010: ,O41: LCR2: .0R0;
S.O.;.: .005: ,010: ,0l5: .027%: ,014 : .026: ,012: ,008: ,Q04: ,046: .020 .0.‘35;,.1
3.5...: ,008: .,010: .028: .02#: 016 : .027: ,011: .0l2: ,013: .04b: ..027: .031?-"
_ ‘Passing 300:Total: ’
"Teot ¢ Reet.. T.ot.d ‘ “ ,'
TODe. s TR0 :0.810: “' i
EIOIDD: '7‘0 - ,= '903 / !‘_‘
N NN 3 W92 ¢ ;
Baleso: J740 3952 - !
Sefuaai, 724 _ i L991: e

“Tablz M.-huportion or ailt in each of five g;radus at vnrmua daptha in %o
Ash Oanal at Doundery, June. ab, 1920 '

diachzrge was 190.7 sescond-foet),

i

¥

]

;

. F
{&mplca were talen from the genter vertiaal, which had a dopth of 3.2 fest amia
a mean veloalty of 3.22 fest per mesond, - -

'I'he cemal wag 20 i‘aut 7ide ond *ha

Dap‘th nt ‘Velncity Proportion of’ ‘Ilt by weight, passing and re.&inaﬁ oxt

Fhich ‘at polnt: sieve, With svecified mumbar.of meshas psr ineh - ;
sapple f iPasoing :Pagsing :Passing :Paseing 1 z
was token: - 40, re- 80, re-- :100, ro- X200, re- : Pansing : Total’ i
L - ‘teined  :taiued  :tained :fmined . i 300 é,
R ‘on €60 . ion IDO  denm BOO lon @00 7 : £
¥emt m‘ N T : T g
: sseond :Per cent iPar cent,tPer cent :Por cont :Dar eont :Per cent & |
ToDiesesei BuB5 ¢ 0,000 : 0,000 : 0,000 0,028 : 0.23% : 0,260 [
pi ’foo been's 4.51 : 0000 : 0001 H 1014' H 1045 .849 H 9339 g]
2 Teot,..: &B86 : [,000- : 001 : .0B2 : L0853 : .28 1. (334 B
2.3 fest.: 4,11 : 000 : .02 : .C43 : ,Q65  : .257 : 382 B
B feot,..: B40 L0001 : L0885 L0803 @ 116 @ LBBE : L4735
Sal feat,: 2,77 1 L0053 3 L0861 1 .0He 2 A0 1 WBT3 o B0
T Fortier s Manay's Repors. . ~
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v Pakle 83,73 w::pc:ztiun a“uut of =mach of fMye M“w ab varfous dondla
An he. Bireh Comal uxe-half mils susl of Calewico, Cal J.,.d&.p fy
- Junn 3G, 1980..
- - {Tha gmiplo®rare taken from.tio eazntor va“hieal wlilel Bad o doe oih (u *eld
' feot and o nean velocidy of 2.21 feat per sccond. Tho conal was & foet
widc and tho dtaoharae hic) 12 14 sacond- fes-t). o 4

Mth at TYoloaity: P.mpor"tim of 511‘11. vy \migm;, pauinw and rotained on
which Iat poins- aiovs, with npeoi*’tod bumbay of woshes por irah

eugnple d iragping iFasaing :Paesing :Peasing. H :

> wes taken 4G, re- 180, e~ 110D, re~!20Q, ro-iPmasing : Tolul
‘ : ! 'taima tuinei ‘tainod ‘taimed ¢ 500
e 60 ion 100 :ox; 200 lon. 300 : :

’mot pert > 4 : T ,
{gs0dnd  IPer cemt Fer cez&t!!'ar At oPer mﬂl’u- co*ltzi’ur sen’ .

'%ptvn.oo: 1. B93 . 0 v 0,040 O%g E 0101? -4 ﬂom&.-: 0,354

.7 "D TMeet: A7 :.. 0 C: 0 000 5 (Des : ,Qze o (man ¢ a7

) T s o l 3- ‘M!n': gt‘m 4 0 . viac .Qm H Q&B % 54y . 367
. R oo 1.5 “’t. i W -gn* 7 0 . _‘4'-_ ﬁwat-z ’M 5’," O‘Q”A;: 0400 o 953
lq‘? tsot.. 1 SR 3 0 1 .3‘96 , .m 1. 4089 o) : v P43

'hhlo M.v—Prqport:tnn of.atlt in eueh af t;gm 'gm&ea at varlous depths of
_ . -um&nllmrﬂunldnhnlﬁin&- July 28, 1920,
i’hﬂlmplwwmtmnuomtmmmtmormeml,which
- :yas 180 Teot wide agd 10 fest. dseD aptl:had a dincharge of 5,?&9 sacond~ -
‘Deet axd mean veloovity of 4.1 M m monﬂl. - , .

o ' IR ml-m ﬁnlwrby- Proportien of ailt, by n:sht R npuing'nld Yetained on
' ' : .inpom' gieve, with c1r i .

i WL :
] ’ —'m H 3 . . ?';‘;7. !m-; . 3
ﬁhuﬁ 40, reo- :60, w-zm. T 200, ve<Paagisk : Totel
g “itained itained tqindd  ‘teimed : 300 @
i & .-onQD tonlﬂO':nmaGO' mnzoo 5 :
) r._-'-!!utpn- : o, ‘ & :
: 0 isecomd —Pn'uumt Pur mtl‘lr mt'!"ar ‘aonsiFar qent:Fer gent
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° a..icm'dawlommt on $he lower Calerado !tiwn:- Ao, the Thae preject.

_ "
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”am- I”i’LO'e'iL o Tﬁ}ﬁ o o POTER. RO
"¥Bedide Lhw wial vuus-y prﬂ;hn‘h thy mﬁy thar 1ars e m«i'-v_ _'
this orojeet: amm}mttmly mm ‘Qifey 3%y Baa’ Menmﬁww mlt .
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 dopasits ‘In the mh. M ‘bo thn mu uti-:m nf desﬂﬁiﬂg m}m a% ;§§o e
) maal mta}m L IR ‘ N

imThe ms\.ﬂm of$ ,n\tm‘ﬂu pr a1t uummnatmm or 'tbe witer of . ,

tho mlwaqo Rivdr ' immediataly abdys - Laguna’ Dem and of tho matar. 40 "the
maln eahnd of they l'sdaralapmjac% % Yume, . Arizam, aho'md that. om hult
afl the snamndm ailt wea Temoved ‘fram the waler dyring ila passage through
tha sot¥Fisk Pasin snd sluicewayn. ‘Wiils this inteke 1z t¥s'moat effesiive

 trat my' bosn Inatallsed €o dath oxn: the! tolorado Rivsr in r{dding the witer .

Cef 4to beevier s{1t 4t 'fa grasting 4. aoil mu!:}.qn that may bo &irﬂeult o

116 feat ok
Airacts ¥é.a- mtngnl.ar ATOS4. sedy4on 118 fast mida, which ia divideq into

- polva, By the- dagallting: prhﬂn 4he glays and-eoiioidal matafial are. sep-

arated | fyon 1Ne sénd o
grinunl wounio;é}l i

il.t mé deroslied on the fryizated land. Thin

) A in the ohnemster of thy surfesc
.ou, mak;npi# W‘ﬁ‘ﬂé f Ak Ea o ﬂxﬂ.tmtq, and mora miouﬂ..
‘ : #fha m‘hh hﬂ Mﬁ on ﬂfe Oolorado Rim -uhcnt 12 niles thovc ‘
Yuha, - X mmnmmm;’?‘h:m a8’ Ipgans dem, rTaiwes the water ebsut 10
feet, TH- 18 divedhed timose An0 4 nanu].,%m which apaveys water to
tho {rrigatle ncds on e Oatifornie afde of tie »iver, crosiing tho river

2t Yuma th‘mm on Md‘ aizhon, and 84TvinR the lends 1n th% Yumm Valloy

and on the’ Yum MNana lmlnw Yo town ot‘ e, which camprise what is ¥mown -
2% tha YMme “THAA projact. catph ¢ an. irvimable ares of about
110,000 ecres’in M Gomity, h-izoia, umi : mtal County, Californid.
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M diﬂtiﬂc‘tive fm:l’urc ot tha dmn dud ita aae‘usg-*iw g

‘the offoative mmmar in whish tho larpar amd hasviyr particles of 541t dyo

proventsd. tﬁxﬁ*i&tarwcthe insdka’ oﬁ*‘r!m projed¢t.matn sangl. To BCCAm-
1LeX thiammhmrm rding on the Californie 4ide-hds & slniccmy
shuniel in sal{d. granite ros¥.eramd the.enfl of ke dam, regulmted At tho
Azinatream’ shf with’ three Ntopdx roller zaies, and an overciow sktmaing

straeture. copelating o 33 restletosr reies, econ J;;nlhd 7 myenb of ROTE= .

zantal Tlazi oAvdd. . Ihy alnimay channel 1a
4 hattamy, ‘dad 18 faet deep. At .ihe -dommirasm emd it sent’

: tm-qm Uico-gute o + 9ech 33 fent 4. hmhea wide, Y7 two viors B fes?

in widtk, emak open -baIME neguilated . by o Stanoy rollu“ getes The channel
of the atrm utmh whout’ 87 tm ahmm the a;mma'm' : ,

: "ﬂtmany, th aluies gtos ave, GidaSE‘ w*mn wasor ias boinp‘ BUp- -
:)l‘&cd %o Ahe natn oanal, The Alulcwusy chupme) thud scts as a settling
basin, the algw- velpoitids &m-ing Wiz pogrted ensoursging tle deposttion
of au‘t “4ADOUL omes A wmesk OF sveTy othee woask, depending upon. cond itienn,

‘the ‘sidtce gotey avd opered 40 -that tho depesitad mate:ial may %e zaourcd

out, Bre flgw-of wator ovar the causl gates mar alsc Yo vasulated by the
ulnce;m IR . L
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¥

.




“Tho heed gatel for the xmain eongl s & pimple struch ve witH .
35 apenings, aae!rf‘i‘ﬁ Tent in the glear, ‘botwsan coneroto viera. {Fia.cun}.
Ch Sheso plera reats n coneyte fooi-dridge from akich the Tlow o waior
13 regulated by tho use of flashbupmds. Tho woter ig skimmd off $2e ton
end draps into 1ho samal over thesc flaskboardc, so. that enly o.surfaco
oiresm zbout a foot desy, which le rdélatively frae from aily, is admisttcd,.
=Iperjucnts indigate that. an average of 80 par ocent of tho 8ilt io Temoved
from the esnal water.  This dealliing process kseps out of the cennl prac-
5 - tiewlly 211 of .the had oad of ‘tha river, togsther with the roorses. PET L L
- cles-of tho muspendad lo2a, C ‘ -

Wl

- _MThe upaaity’%:?m maln canal 1s-about 1,600 sscond~feet, Tuo
full capaoity of the Gals rain elulcewsy is about 15,000 ss¥ond-fest, or
about four times the ordingry Igw-steme flow of the rivor, emd tho sluice-
vay hey a scouring veloctty ar 10 fedt par second. “hon tho cluies
zatea are dlosed ond the watew eatering the main canal the Yyolooity in

~

- She seitling basin.formed in the ‘sluicewsy chaunsl 1n generally less $han. o L
A 1 foot. per gagondl, which permits most af ‘the heavier silt to depomit, Than - 7
. the mlules -g’f&ten.big'._:an);m opened, the diversion of wotsr 'into the asanl -
¢sassa, and the 'esnal la empty for abont a-day, while the oend end s5ils
which kave boen deposited. in the. deailting channel are washed through the
sldiee gaten back into the. piver below Laguna dem, _ a :

- e e

o .. "A net of exXparinsnts:wes made To. determine the relatiommnip ad ‘
any giveu time of tho -A1lt content tm the Colorads River above the Legunn B
“dam. end Yhat tfA - thd aluioewyy, ‘as wall az in tho intake of the wmain eemsl,
Tus poreentess of :Milt st variows deptlis o & vortical meation of tho
Golovsdo River in midstssen abave the Lagune dem is given in Tabls 37, .
"while Teble 38 fgi‘ia#*_f,_h_@.rpmportiax}.of 811t at omadh of ihreé ssetions in
the slulcemsy; sattion:®, 150 'feat shove eanal intake; decticn X, at tbs

upper erd’ ol théluﬁt_ngl_:t_q;aka;f;@}ﬂctim Y, at gote Ho. 10 of canal inimin. |

. 2Table 37.<“Proparbibn of 8114 10 the Widdle of Goloralo River ebvovs laguza | -
T e T T e o aTiE, by welgil
zation 4.Pepth’ T Heve No. £00 . 3
N ) 2 I : i} . s Botained : Totel
S L ti¥eet. I % o }_-jiw: Por pent  Por cent
Sm"f?catlfno-non-odl‘ll.;;udl,lnc";): o i "ctm: H Q.m}- : OQ%& “
- I SO S Y . S +838 -« 041 : «S75
30“9230.-,»-gu-‘.»-i-aoyo--ﬁ-.'un H 240 . . «864 :}} + 133 - « 797
: i T e I BaB i BAT o ok YL A Vi
. ’ o B [h,wfv | ' N . _
| From Fortier oxl Blamey's epert. < o -

—
L'. -
[
1.
-



. ]
- G \ L‘
- s
. : )" v N
_ \ - -lr'!' )
,‘. \ s ! >’ . ; ” . f ,
- ‘ -
'- ;‘i‘ - , . N . d "-. B .
’Eablu m.«whqporttdn ax‘ n.mt hy inghﬁ Aw. aluiﬁnuy. Lagunn llam,
o Avgustg, 191& Cve C
.t B PR . ﬁ
#‘g_mthn I;[ Voo g E’iuaﬂ.an X/ K T ncv@ism T R

$Cmo~ 2 'Pwo~ u‘ma-' {Cpa~  :Three- : ' fiess-t .
_ - ;;flh ,tmttunﬂrro:mth half  ifourthsiDepth’ -uida oboyu, ;. Beaber
- —— . {- p&lnt ‘poifd dpoint epoint puint H .
L Ct " Pwd§ : Per ¢ Yer | Far ‘Rer i per Foot T Tor E‘eat ¢ bgr
o L . v.eenv: gant ¢ cent :'eent : .oent @ - “Snant S Ch 1

durrnw-o.ﬂsﬁ 0,088 &0.0&8 0 034 G.G!B ‘ourfees (0,025 durfase Q, 0:“.*;‘3_
- eesane? L1007 L2060 L3108 1,080 .084 z......- ABDIB. L Lt 088
'B.H,..- «5001,.88] : 540 o875 1880 M.....,0 J188:8.,....: 1

4-.. iz

4 .o R .. -3 - om i o ‘50,---.3 ldm‘-vtunc ,:.;".IC..
. - 4'_ CI— N . ' 7 ) ”{‘ . .f N ] L ‘ ]
o e oL z A S
.« e *Haile. fhbh 5)& fhcn womb allt in’ the’ riur mru tmuug,h to bm_

. retataed - on’ 87%0. 200 afeve;ino sil%ior this. @radn was found 11y memples .

g © 7 keXen in.3ho alulesway' o hanal, The banvier f1Mt i deubtiewe Bepoaitad.

" moon, #%tax leayimg the river «id 1z 'eu'riod bpa); n:‘go mw rlvnr below Yen
_ deiu &;uiaing ilr-baﬂl e \r\ :

' - A 7
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dixpg;e@mgnt, 1 darea nunber of watar namglss wore Toksn, wund o corion
i Lents woare mzlg, upon which the Tollowinr canelustona wors haood:

{1) . Ploghboardo awhich een rendily.do romaved and ranlecod aro zus
311% Bisht.. GL1% pessqe aromnd the snda and hﬂt“ca“ o cdgeos, eano-
otally noar ihe bottom Rf the asto whars tho mater ’;*’cu.f,a‘"c.:m.d ailt
c:m%,x_u’-.u'ﬁ ::.rcmmm. S S '

q] k] a‘y ‘ v Yy e » 3 r\‘.&.\ WPy Y

d) . Zoonuse tha g4l .;.:&”gé!, ggaiant tho uZver oilo of i Plaslh-
in 'af_ tho Tiner gwede {padsing & ilo. 100 ﬂiﬁ"a“’}) ummard curronig
im, ﬁc“d to transy 'ﬂt i%: w»ar ‘thﬂ ’copﬂ of tho fla.;h“*.:arﬂ;s.

i 3} dhan «’3!)0 gecond-teet af mﬂr 15 antevin'* tho eanul ovar o
Tlashhosrds, the veloelly of upward curkants nasr the upstrem fazo of-
the floah boards znhmgea 2btout 2 fesd par aecom’x.

{4) Whan the. flas*board.s aro placed in front ot the buttraau walls

the auoniiky of siLt puaing ia mterinlly mduced

'_EF:-‘ICIEZ*TCY (V08 MII:[‘ING,GPI‘QU.TIQI& M HMDING o¥ ‘IU!M FROJLC ..
"Tn 1918 t‘m diviai.on of agricultural engineering malo ORLGY~
I3t on. tha afﬂcienw of danilting operatians at Laguna Doxi.- TeD
snd bottom.semples wars taimn in both the riwwr and {tho. cemal., fiho
river samples were taken in aboub the canter of the maln siremn baforg -
thoe water enters tho chennel leadinw to ths nluieswuy tnd SVernous « *
rates. The samples ‘in the cenal wero talen in the centedr holow tho

» intaks, The results mwe swmmearizsd in .Teyle 39, Tho amount of dn-

niltsiion Tangel. frmn‘!ss to 72 per cent mxi averaged about 57 ver conmt.

- "Tablmzﬁsz'é—gmgum?of dsail*stiigat Potlioles hoddgatas in Anmuct and

: Odtoler, 1918

i
K

O - ¢ AvoTagoe proportion ot ail‘ EE meorﬁion of danutn:‘fon‘
.- Date | & (by meisnt) : ‘s
' * Colermde” 11 Maelm- i R T Gcmpnr—
P dkver o - ¢ sanal oo cAgtudl : ativ
¢ Par cept: L Xer oent - ! Par pent .. ¢ Par. cnn*
2a%e Teaet L Qel0R 1 0.3R0C -1 (0,182 -
g, 2. LR : rﬁm e O ;_’ 252 - : ,.w HEE E3
Oc'tu 8.-.. - '-'. E .2150 ’ o a ',0’71 not ' 'j al‘?g . ) ?2
- Qet. GD ey : r lm H N A 0050 + T .91.82 L . a7
Vs l‘q-ct : : + B33 : .\.“ Q88 ‘:‘ « 185 . s g g.rf'a
' 03‘;- i YR o LGB75 R : s .077‘\ . qlga H 7E2 '
CQ:- l?. o s ’ '4@ ) H - qu - .P“* : 55 ’
e - Q . St ) . . o : . . )
. - N - N V a ‘ . i } ) ’ (V
. Pron Foohioresnd Blapay's Faport.s . ! ‘
R 36
v It .
. ~
(% - ‘
- ' &
s "“L \ t

pY



v

VTha'rusiltinc officiemty af the bonmdworks ot Laguna . Dem owas

Cdotorutaed Lor bhe Dureny of toclematlon by Doymend A, Mi1l, who carrisd

01 arvariments and collzctod. data at Intsryaly Aduring savore] yoara,
Thaao data have n0t toon publisbed, but Tablo 40 sunttorizon the resulia
ho ghtained, by comparing, for sabh axporiment, tho.silt contont of the
Fater in the rivoer above tho laguna Dam with that in tho main eensl &t
vz hend., The smount of deciltation ranzed fram 18 to 70 par esnt, witn
co=Raveraze of SO par gont. ‘ e .

jom

-

"Rallo 49, ~~Comparliay tatween 5ilt content ia Coloradc Rivar at Lagune
- Bem and in srofect mein cansel.. _ S

»

'AVcraqup!Qyor— rgparticn of da-Avorgge PrOpar- Provortion of dnniii:

tlon of 311t (by ‘uiitation ‘ *tion of i1t [by: atior
aelit) : . : waiht) &
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Frepm § ft1er end 3laney’s Repard, _
T EPFICT OF T CONITRUCTICY OF Tun LOUZRWR DAM, )

o Thd construction o° e Bculdur“dﬂm‘uiil, no’ doubt, 2§dnria11y

S ehmo the volune' and cuarastas o® thy ailt in - lower Colorado River,

Tire has not boen avallable to ptudy deeply into this phase of the prab-

lomi. Deosuge .of tha laok of precedent,’ 1t {3 1{#ficult o determine mo~
curatgly in advance Just what tun changes would ba...I% seems sertain,
zoweder, that the GlLu oroblem will se lenn scvers than under pressnt _
¢onditiona. M1, or praciieally all, of she sils from the graater part
of the drnineze oren of *he Coloralo Rives will bo arttled out in the
“oulder dam bord:. Thoe floeods of the CLllis Rivar will <t11) brise in
Clorim cuentiiigs a7 2414 fow Lliobt paricds dut theso will-enter the
Galorado Yelow tho Jiversicna.s Clouwdbursts cu tho erea tributary to tha
Uolorade below tin storase dem 11, no doubt, at times rroduse a high
S11% contont,  ALtRoam. Ghe nllf feem abtove tho etoraze dam w11l prob-~ -
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ably Lo ull redovsd . fron
- dam wWill plok up 91]}
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the weter, the glear water disabarmed Trem Ll

from tho otrecm bud belew tho dem and corry 1% on

dowpatramy, This Will srantunlly lower Mao ‘ted of the mirecm, but 1% 1n
w0t posaidle. to deteramine how rapldly shie will toke plsen, . Such a Lou-

aring will ineroase the grades .in all the sributaries enterinz 5his moc

L

Ylon of the piver and gauso an ingreese in the material whioh they will

discaarge info the maln river bad., A larpe part, poacidly $he arpoter
part, of the madariel, vhich is Plckod vy from the gtreem rod Lalow Yo

storape dam by the- clear

Wator releasad fram storage, will bo bed nils S

eomnriged of soaraer Particled and the afl% in the river will {herefore
“ba wvourwer an the ayeysge thun at prapent, ‘;Mami‘ug thet the cenacity
 of the alsar water %o *renzvort thio meteridl is not laap thep ihnt of -

yoare go coms, until-tie

 the pressnt 115y Coloralo Hiwed -water, 1t Bobemy probavie $unt oy sowo

YoroWed of .allt from' the Tiver bed-delow the

dame, kan beawume g0 Beeut au to eTfgls Ats slgoe, akout the aome quantity
af bl s1lt Tor.a 2iyen AipcharesYwill be. yresent dn s watgr a the
diversinn othe os uninrf"mdqan_t eondttions,  Yhere ssenc to ke little

fqubt, howevor, tans thp

eourge ailt problem ety b satinfactorily hand-

led by debflting, movkr ot the intelke of the sanel. . It, thorofore, mosmo

‘mand BEXY. sevtion, Will not be sorique after tho readinatxomt o the rivor

arade below the ‘storsge dem hag tdken place, sand 1% nay st be sorious
at sy, time after the mtorsge dex io buili, Mhere is & Possitility,

howsvey, that ir relativoly nigh velooitiur ére uaed, afffer tho river has
" rewsstal ighed itself or n- flatter grade, somo ordgsiom of ths eonals asy
Felos plade dya to the relatiyely alsar water piocking uvn particles from
the “annal ot aud carrying them forward.' Trlé 1o espocially 1ikely

¥o qecrugin ‘\gs existing cenals, tup. to $he radugtior of the ailt courtent
. oL the - irrigation weler rutilting fram the use of n desilting works at
the mtgha,‘ilg woll as the effeet of the adnatruciion of the Dowlder dau,
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R n ‘nr»deri'to sacure ‘a ‘_dllim; o
WAL ffi8laatly hendly tho"s1lt yrodlem, s Ahorough mtdy was made of

LY tiw All-dmorionn GauAl, whioh

Ahe st wyailaMle ‘a0 sbour amd deposit in trrigation oanals oudside the -
" (olareds Biver Bagin gnd the 18ws ‘govorning these ‘phonomena, The prodlen
. 1n ki AXi-Amgrican Ganal has 4hrée aspeots: (1) The prevention ¢f the

" deponlt df ‘tims - sflb in tie sanals; (B) The sacuring-of valacitios ¢f . .

Tlow mhieh will not arofle the bania; and (3} ™o sacuring of. velocitiss

YhoXe MOoBARGry %o iransport the dumc. xand whieh nay blaw in%o the cansl.

™ .- lardd aXtent these tiree prodlsms are ‘distinet end soverate., Con-

sildarable ‘sonTusiom.%as Arisen fram ‘Kennady's nom-silting, nou~erodins

. ¥eloaities, :and ks impraselion hay guined ewrranoy hat him forowls zave
a velduity sueh thet ailt would bs deposited . if the velocity Tell helow

. that value and ercsivme of *iue bzuka would result 17 higher velacitiem -
Obtained., This 15 -n0% thse suse, and ¢ carsiful reading of i 3y e )
oririnel papar* and the dizcussion in'his Hydranlfe,Blasrahs™ ghows thet

*Procoadings of <Lo Ins*
**Hydranlic Diagremz for

o —

1tution of Civil WnBincors,Vol.CCD: {1895 Jpare 291,

Channels in Zarth, R, 0. Hsanedy {Piblic ¥oris
o ' "7 Dapt., India).
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he ‘had no nuc,h ﬂqt. e qmtmmm, hom-nr, wan nnt au*'rmxmtlsr

czphsgized in thewe pihliesilons, EMungdy's formiln gives for a - ‘vertein

dapdh 4 whuwm‘tmw “welpeftion Will ceuse Tins aend and

E11t %o Wypests, wmt ;'m:: tisn will ominm the wi1lt wkigh hag ;
_“E?_*li{,ﬂ.“w‘ Xot. Yhe ger valocity 7111 ouene tha
toriel

oumpoaing fﬂa “Nouks yt ‘ther, oanel,. as oyiginally smnatructed,-
#0 seowr, depidde tntm:h' upon the - mmu of whioh they srs umpuma.
JTor example) te teke wn K0 sxiréms qdse, ir s panel throuph Tatk, low yeolw
“acity would .sllow #11t $9. be' dopostton, » scsewiint higher: veloelty (Zen~
Nady's critiany wloc.it?) *nu.'ﬂ b9 Jugt & sufficient to prevent. 14n
deponit, but Ay maiug of the s-cmk hanka of tha canel would {dke place -
untsl thb yalocity wed grostly’incyassed, I fyident, thernfore,
that Share Hay e & qmam .gup ‘hetwaen ihw n.j,nﬂmnn pmisuihlh

. velooity, Which -ig ’nnéansuzw % sxgonmive aflt depocit, mod thg
asexinm mm w;ocmr, \’m

Lo, batﬂz seour will tave vleea» A
o e mt comgileta tdty ot Alin Tirot-Jhase bf the mily proble,
the pmvsntxun ar th Wéjﬂ; af ﬁua atlt in 'the eadals, war node by
¥, G Remnody ovey oty y -;um md 4 s pEgustonlly thy only
ortendive quanttymive davy f,',uy nubjaut h fould by Bizoovared.

[P ErS W71 .._.\.L.'.‘._.L —

“¥Tha Proventicn nr e:utug ‘m !rrtaauan tansle"py R. G. mmnedy, Pro-
ceqdings ol ke imi:utun af Pivil Engineers, Vel. 119, p. 281, -

Irnnnedy msumd The mm mtum uté‘dltolmr 1n %he Beri. ngh cunel pys—
tem in Inclia “the qhamul,’hd Aeng redehetl s wondition ‘of acufl~
ibritm, ne’ axtenthd owr 90 milos of the lowsr Feachas of this
cansl mm hqﬂhninr; ohoyt ‘SF milea bolow the iniaks, where tue connle
Liraughout tha. youZ ::u‘ried © lodl of $ino Hand and uxlt., " The -@incharge
canaciiies ranged trun 36 to. 1700 suéonihmt and depihs fram 2.8 to 7.2
tent, The argas-sestiong wore. mticul,l;r mﬂtungula.r, the sides heing
vortlocel and of Lime bedimont, and the bef hexrizondel and of comrsor aant,
Tig diachuga used in ¢uput1:d’ the moan Telocty ut these sactions was
tae "full mapply” ¢ With seomp %G have boon the flew ppeaing through fhe
ennal..,‘tha grenter pari . of the thoe during which they were in'wperat Wo.

In the swallor vemals dho Tiow was snairsly aLut off sbout gns-guarter
of the tike. 'From kis dsta, Asmngdy coneludsd that the . ‘velooity X V,,
which was requimed 4o keey, .90k shannads An eguilibyivm, wes. e nmatnn
only of the h and ho Weti the sagut{on of this- 'mlodmy to be
Vonﬁomﬁ mbnd.le pthofﬁhuclm

. In bia Hy:lmul‘ie nwm,Wumq sout twetve mm :uner
L.annody gim o much. nom thorough disousien: of dho conutinmmm‘u
wnighike p:n'lila apxi;ha -no doub® sncluding the resulin of o:w‘g:!.pcn
in Ghm.ume-Gf the' fafamcla {or the yeers $ince its deveXopment, 'This 4is~

-

cussion adéds xueh %o ,tha mi‘ulmlfv:t $he Lforxmlh mnd singe the eriginal

publloatinn is often ns romdily nbtamhlo, tha pgrt’inant parts are
cuet nﬁum Eﬁﬁoﬂi o _ i

- oo —1,...--— sk o el

*"B,Vtrﬁmuo th,tor Gmnneh in Mh" - dl. G. ;qnmdy, .'anb !am
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TAILY IM CAITALSG, ALD PTG DISPOSAL.

YPapoxr Fo. A8BE, of the Proceedingn of the Imotitution of
(1vil Znginsars for 1B8§4~1895, givea the data then collactad, and the
hoory put forward on 3His subjeet,  The following brief dutline of what
tolen place whou a vanal takes off froev® river with a mteoper slope then
ito own, may, howaver, be usafill, snd we nuy. twke the axtrene cdaee where
tho river has a boulder bad, with extremaly high velocitiwe, Tolling -
toulders in floods, and olear water ‘in low auppliss. . S

"The boulders to & great extent can ha-wxgluﬂéd ;rrom the caral
by proper design of the Xx head end undoer sluicen, s0 devissd that they
w#ill roll straight op through the latter, but if thia is not wholly aou-

*

. cosaful, then Auch bouldars as do enter the gancl will d*ep in the head .

raach, and must bﬁ’ﬂl&&rad ngt each yoar,

MA 1it%¥1ls farther down the conal the ahingle wi%} bo dhpotitﬂgk
and will have to'be similarly olesred out. o : . -

V54111 farther down smell pebblop wilt d&®op, and as they grad-
ually reiso the jed and gradient, thay. also muct bo elesrsd, but tHe
quantity being spall, scms yoars mey elapao bofore thic nsed arises.

/ - .

"lower mtill the very eoarsest amnd deyosits, but at an ex-
trezely slow raje, mo slow that a gredt msany years may elapse bafore it
in cven nnticgd,-’ and eventually, action may or may not bo required,  Jhe
quantity carried is relatively small, srd though dropped on the bed, it .
. i not quite statlomary, but very dlowly travels or yolls downsirean;
in fact, no clear lins c&u tw drawn betmean the coarss and-fine mand;
what Lappens being that both are on the move, but at diffevent ratee, and
She coarmer kinds are laft dahind, gradually mcoumlatinz on the bed of
the higher resches. Thus, if the hed sand of eny cenal syotexn is apal-
vzed, 1t 1z found that 2t becomus, finer and finer as omn goos down the
cenal, nesr the head Wetng coarser than that In the river, and ip the
lower reachss rach finer, at any rate in ths low sumply searon, when tho
clonr watsr ‘has been et work pieking up the cansl bad gand laft in the .
flcod acmscn, ahd cmrrying i forward at varving rates, ‘The samo action
ic found to toke place in rivers, the sand on the bed of the river nogr
the hille belng ruch coarser:than well out on the pleins, and s41)l more
So compared with that near the delte. - o

*The finey graies of sand enter tho canal ip the fload pasgon
in such immanse quantities, that emmual clearances .of branches end dis-
tributaries would ba impossible, begsuse of the lang ¢loaures npecessary,
end the comt] amd it therefore hegomes essmentiel 4o grede all chmpnels
=0 ac to carry thie sand down t0 apd into the water-courmes, from which
it con Yo omeily dlesred opt by $he -aultiyitors. themsolves, at”/sush men-
cons and during the olosurs roiAtions which ere most esonvemjant %o hste-
calven. The purpome 9f the silt date hoxe given is‘ therafore to oltain -
thiz desideratum; ¥iz., t each chammel shell te ao desipned os o 1ts
coction and aslops, that i¥ ahell be ablo %0 carry forward ite Tull ouotne

“Quoted from Xetmody.
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a ' "Mrann mﬂo ;gd MD& oimnsﬁu:t PR nada [ the' nuthor

- ' on the Bu:i Iqab Ptdryine she - uem w 14dss meces~
N - qax7 oy J:s d:‘.‘ -mm tmd. 8isdhargs Ihat they ehould
o . gach garry b Aha:ﬁ ot Mm; Ae ba bn mn.y aharg;d. Thir¢y
‘cHanusle: wore ulnutud a1l known Vo b sore of lews in picmaneyy ine,
and all having enlr-gilbed ¢ miaf e skl bedy, Evidmitly eanh s Thek
wuy. Y1y dhaveed with wilt, ningp M m oBEien oF picking up more
sand from the bd. or drapplng sy 08 wuql wig obarved tho
dad widi}, dapih md: yelaq iy, mna ﬁnbal-ﬁhg heso it wap sben
thet the 'width Wt s, ’ﬁh‘ ealbal‘oy. Ut tha 4pth hid, so the
two lut-mmu mw‘ﬁu %4, 1n 56 TeEulting rolation
o QYA VR, el W9 i The M"meitiedl” or non5 Yt
8 {54 'Ilu $H; wobh yetug tor ordinary full aup— A
Netdlnted,: are dn dﬁﬂfn’tmwcondd— : .
S y L _.nf ,:i‘--&ﬁ 4 &wt 8 B850 10 4018 1 15 1 0 m ..109 '
. «dq abblis 1 ﬁ,aélm Wuw%m-wwnwvs M’I:I,‘J.W‘IG 0%
- ’ 3 !f ﬂﬂv‘-, oL ‘..
L 5‘%1123;1“@-& dlr%hs i Yal » of Vo an'n, of 'caurle only
bmnlatcﬂ 2o 2o\ oiteg e e Lav'ins Al T dapthe) but; #o far ma
- " o Mmm&g i ; Wm;u well -mh var:r ﬂnp rJ-vm on-sendy .
e nm!pmm tho !ntarnratatian of thene erxp&r,ium,a ‘
uintm_,:r _whk 2% 2 we bulty ‘two. rhannelg BF “the wawe M dapth and dhh Demit
. oeaR "Wy ino 1 blﬁ ‘4ne Jiving widh wider M Gf grentar Btharso. thary thy
- 18 . Biaive Tl ?e,,ﬂ;lltw Ymr, mk betapas’ e atmbax
’;?Qh:lahm Mapport: the ML2E, are proportional to tie.
8030 the woloune Of wasEz, ' If, .howevsr, tha. devth of
- hﬂin;f:-thﬂ., sens mhma-.m.,zba aumber. Py
/ h Lhe B30 ws DaTore, hug having - lzsper md,_;
o ‘mhm 40 Xeap in auspgpsion the sSape pllt
: b ddne the velonidy uw.m hnve to hn in-
.y Car tbq)—eurmts. -
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"Tho following sare the most common ¢ames Hhoro.nomng modification
of Vo ia colled for; sand wharo sual ic neoded wo B0y ootinato ite coouns

ol 1o, 0. £, BEx 08B Vo ar 1+} %, stao,

" by tho porcentsze ér Tramtion of Yo, vhich must ho subsbtiuiod inohaa

PHONLICATTON OF Yo DUN TO ?'*i')ﬂITiD?-f CF OUF2AITI C TTi LIVER.

Miasn tho offtake of tho ognol ic fav Trom the Willp, tho sand

tiny mush fizer is easler earriod, and tievefors p leda vuluo then Ve will e

sufTlen; kow mech iz d1ff{icult ¥ gay, pechrps down to 75 Yo in come omzon )/
but £5o real yalue could bo aimpid anoizh obdained By selootint o “ow wall-
{ofined chantels in gearly parmenent roRina, ,qul observing the mean velocid
a2éd dapth. . Then the ratio af thla welocidy.$o Vo (o siven in por. 9 for |
that doath) will gige the fyaetfen of Vo to apply in any new dosigns, 1z, \
@1 the obhar head, the canal hsed ware in the hills, #3d from e boulder .
instead of n mamd degq, 1% would te neaesaary %o contemplate the emitial To-
muvel of shingle, or even the goarssst sand and poebbles; end the hesd-rsach,

~¥zere this would happen,’ would hmvo to be stesply graded, according .to ¥

2olle. lower down, where only the standard sond would rane 1, Vo would® he
allowed, the eamb as for a river with a sand bod. : )

_ , - . :
"LFFIOT 0N Vo OF CHANGING THE IBTHOD o) IZAD TCGULATION,

* "Ocegoionally, m’ém'may’be adopted at the hamd of B cenal to .

oxoluds the full proportian ofrailt in the river water, csmaclelly in ficol -

-

g32&8ons.  Thus the rivey may .be partially ponded-up on the offtalm ailde by// '
neeas of ¢losed anderslulqes aal#ﬂg.vido_-mlls;' e regulation beimg dene
at tha far side of the river, and the pond. cacwst Sy stoured out througzh

the sluiges. "his makerlially Teduces tha aand ailt antordng the cansnl, -

and bepidec this the whole ommal ‘may be adut orf drring really hoavy flooda,
zo that the cw supply is not fully vharged, md a laso value than Vo c=n
tc glven, This Zey be exsmplitied by = refererke 30 the Sirkind Conml, which,
with normal river wegulatlon, silted very hesvily owing to $00 mmall o alozne,
but which, singe the mdopiion of a changs in yegulatipn on the above liner,
has given no trouble, “end now yuns with n value of 0¢ Vo. :

. . LA -
"Vo DEQRIATIS IN LOWRK BEACTESIY CAVAL AND DTSTRTOUTARITS.

\ ' "iken a eanal glves aff a branch or - diatridutary, % cedasionelly
happang thot the offeaks takes oTZ pore than 1%a pxoper shore of the sangd
311%, §uo for the moat part %o tha sidl of the alulees boine et or near the
bed lavel, end drawingin much of the lower etrata sand, which 1h mteady
flom, partly rolls aleng the bad. The meme dhing may heapen, evanm if tho
2ill iz fajrly high, dus ‘to some peraispent looeal oddy raising ap this saud,
a1l in such a cake $ha offiake will be -overchargsed with sand, ard recuiro
more than Vo, end the parent olmnnal will bo left rather gnderchargsd. On

.agke eenal branchas this action 85 felrly well riarked, end the tafl resches

have commaratively listle sand lef%, and cen bo predad to give lees thax Yo--

- 0e90 Yo comotimes.. It io on' the distributeries, nowover, that this motion

13 cortain and mast marked, bacmuas here the autlats are, snd should ho at
the bed lewel, and draw off the »olling bod eand direoct, r:j.th 114%1s or no
auosed | e . \ . b ~
wwoped from lemiedy. ¥ 6 N . .
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stleeidn-un setion of <ha noin budy dr the £Llov, whieh would otherwioo
vquulise the diastribuiion of thy mond from surfogs ta heds Ths rooult 1o
taat the zroatsy part of the heavy gar? in aNem ol oy tho cutlobs in ths
Yirat few miles of 4he head roach of tho diatributary, %0 Thot the lower
Tooches can Yo praded to mich lesn then Vo, anl $hds eecounts Tor tho fact
that tho gmwpd grade near the haed of g distributnry must always ho aund 41g
Tich ateoner then Parilicr down, Tho fraotiton of Vo to me gradad for, there-
‘Tore, ghould wosually Jdsercngns sreduelly fram Yo of tho mad to 0-95, 0.90
and L OGS Ya, and 1n agme Yary 1onz channels afen 0«50 Yo, naz bo cate; and
thik in fortunato, singe in vary fiat esuntry 1% would bo othorwima impgge
5ibla to get o ¥ecuisite slopo, Yoreover, %o zrade tor Yo, the wihole’
“length would in . same cagos of noor moll_couzg oracion, Tifinly tocause the
~water, havins 1lttle or %0 chrrraul 145 oy, wen rlcii ug a ingal supply,

TINOTUARR C¥ Vo FA S Iatista) (4] et Bxtos s TILOGITY.

N "Guito 2 common eope 15 wiexc ¢ eanal voucl: han been ‘greded too
gtesn, or when tle tanks =mre ersding from too great dopth anl velocity, , -
thus ovejcharging the aup»ly to sueh an oxtent that the hrancﬁna‘or dis- . :
tribulaories lowsr down xmi aro mable to carry the cxcesg sand, The ram-
edy here ia, of courss, to stap the Cauze, thouzh very often this oAy go
on for yesre bofore the ovil {go ~ecogaized, and nany RaYe may glapac befors -
v2o remedy can be applied, - In many £oils en excess grading giying nly - ’
I 1e1Vo will seuse <his iroudlo fegjeeially iy dopth 1s gmeat), reising
- endless difriculties farther down, ‘and thisg ull points to the nucesnity .
-of corredt greding in ths Tirpt plESE, end the dengar o2 temmering with
an gxiasbin~ well-antablighad Togime, eapacially when we Temomber . that sugh
- miztukas, tamot be remedied at onee, but mat wnitJoyportunity,:dithn for .
Years. : ' : S s

Ta

"EFLTT OF TONNING- TP ™ R:mm%,'.m::n sUpLIzS,

2ate ponding-yp pecampant ed by sand aollecticn on the bad, and then lowering
ol tie laval vwith ® consequent’ Ecour, oarryin’ sll the acam‘ls?éa.»uamg
infe the lover lsrel ohamngl,  Thys the ‘Llowox chupnelrbac&m'qmmcharepd,,
‘anc t%e‘highqxfunﬂar;charged.( “his ection, as well de that mant{oned in . -
prrezraph 18; can cnly bo remsdled by o desirniaz all ¥egulators that the -
offtakes arg all Alnilar and at one level of 6111, with no pmiingeup evar
DZ90&SAYY, ' To feoilitate this, a1l double regulators should e bullt am¥
. oﬁs“wcrkfand.nbt,sume distanes apamt, sg iy the paag.with,nqﬁywor the

" older ‘wWorks, . . o - L . _

X i'.;,

"Vo OY LIUMTATION CAMATS. . _ o Sy

IR ' o } ; R
- Whon e canal runs nll $hovyear round, the slaar witer of e .
‘winter nicks up *he excess maxd depasit of tio Ilcod memson,' ac that the = A
“valus of Yo, ms glven in paragreprk ¢, 1o ap a1 ~tHR. _ar~rpuﬁd'pr.avpraad-‘,.<¢
-yelun, apoiicable only 4o perannial QBnala, In in atian.gunala,.thg>= SRR
unted from,qsnnagg. o * . . ’
¢ . s ' ‘ Do
_ . . B . R
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i [N \ . » |
1 ' : - /7 ‘\
- Iy + . / o
. - , d . ‘ lp



p—

=i

- ultmr tﬂsr m_’mn u nxtramoly 1mit d, or ovsn naanxintant. 0o that
Bl gey :&wm Yo 'wmixght bo cxmutoﬁi to be nespasary. Agalmmt thiz,

. .
-

.hbwh'ﬂn‘ ffmt thet Sha. river o .t&!w {# upually much fgrilor

" frow’ tl‘lo hﬂ;}a, renld o mand porrisd much Finer than in perenninl conuld,
. 'which usually teke 0Tt noar the hills. The metusl velue of ¥o royirad
.. will therefurs viry a good doal, a i, ae sxmloined in. par. 1L, 1% cau bs

"

datmzrml anil:r qmuh ‘b:,' utpar
"’{W"O"l 0“8‘ KWI’"’ RSN, GIT 'VAI.LII GF Vo. ‘

‘""When a chnmxai ig niltink badly nnd o enuse anend 1r;*~n1mfbl‘

: uttm‘ elimineting the pPessibility of any of ¢ho above-noted oloro oulg, Tole
“orencs vill no doubt & bo mods to the lomgitudinal section, and 1t nay ocen
tldt the full Vo obtrinﬂ, -2nl that ‘the diagroms piow there should bo 1o

; smeh ‘trouble. This! is, howavor, tacitly owsuming that tho vdlue of Futter'o

N ie, really 0°0225, whorees it is a ndt uncemmon ccourrengs thut fram lons

‘nagleot “the aide mlopes urs 1x very bed order, and %hs real voluo ooy in

giel cases he 04035, or in a very bad engo osa'zu, witich, of course, would

- Y. no neans give Vo, For ‘bhis reazon, Af tho renl ru*‘io of To 15 mﬁcd e f

‘in any nartimlar tame, it will noY bo enoush marely to consult m draving,
armml obaarntion o nmcua:} ané zot .at ane eita hut. nt my.

e

~'"mm1 gF smn ﬂn.;.

.

"‘*tx‘iutly apaakinr,, -t aapam‘ce vsluc of ¥o sbould obtain at am.h.r

' Beason of the yemr, ond for eack clams of aand carried in aach rooch of &
_sandl, ‘ot ‘this beiny igroasible, the velues of Vo @iven mist be $a¥en ap
“#n ell-voumd figure for what msy be celled the

tendard sand, found 4n tho

. n
_river bede meer she hills. The question them %riaee how %0 defima this .

: '*uutad i‘rm M = o

| for whieh'Vo.ds. dimcﬂy ap;:lichim;

-sand, and.a, nertisl reply can be furninhed, hy taking as the criterion .ot L

edarsenwss, the rate Of fall n? the graing in still water, Thus grade 0«10 T
would ccm:siat antirely of Zr¥sing whlch drovned at tie raote 0P .0+10 feet por :
second, and  elasy 0-10 woutld inolndm atom o*’ all cunruannau which “ell ‘

. .'15
batteen the’ raﬁaa 0f 0+10 end 0.5 faat por aeccnd. .)I’ souraq, aund ou

river bed will usually eonsist of grades extending ovar a conaidamblo ranga, |

wid each river maYy vary somewhat Ap ths rosmilting awalysis, but 'prustically
there is not any exXaqscive dirmama -dx this respoet, in fcrthern India =t .
any rate, though 1% ie more then pmekable that’ in other Teglons - tno gond

' miun.t be quita dj—.t‘nirant-mll t!‘ rfwe for ifnatenos. _ s /o ’ ‘

-

o in!-‘omtion 1' giten on thia quagtion in )?un,;ao Irrigation
Panar ¥o. 9, ood the Tollowing annlysia far the Bivers Guble) and Ghenal
2oer the hille, givisg tba mmunﬁugo ;lmportion by volume of anch Ylams ‘
‘of sand, mey W thloan 1A ke mmmefua ‘8 rough e uge of t},e .cind of pand. '

< E N . - Al
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 Quoted from Yennedy,
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a9 geen that fha‘ Chenad has ths coarasor ki&mi, and in
ilo, 1% has Teon moted that the cenel chemmals there
ing, slizhtly moro’ than Vo, . ‘

raunlire,
. -

. "

: "’Lnj gradc of z:and__OVGr zrade 0+10 ney bo consid ra&,{ﬁa coarse,
ond, speaking genarally, 1t 1s only saad eosrser than tiia which tendn %o

. slowly colledt on the. cedal head reeches,

. "Pho same prineiplc of a sra@uated Beals of Vo for variocus dopths

_.#hould ®o mpplisable to other then gaazd tedd; o. g., to shingle or firer

sediment, but go.fer no data sxist. oy vhigh te base any rel¥able Tfigureas.n

4
i

~Poosibly the most impertsant point in this diseyeaion 1o that

IFnnedy advocated a variable comfficient in plage of the Q.B4 of his orig~
o 1¥n) formula, the value.of the coeffieient varying from 0.75 to 1,10 me-
" cording to ‘conditions, 0.84 belng the coefficient for average corditiona,
' Arather importent part of the dilacussion is the campositien of aand wiMch

-Bannedy bBolioves would f1t the 0.84 ccoffiajant of his Tormula, It ehould

be noted, .however, that ihe sand which Zernedy thought would give a coef-

Tleient af 0.84 was fram the Sutloj River, while according to'F. ¥, oods,
TTho engimesrs of the Sutle] Valley canals ip the Punfab have besn toying
with Vo = 0,67 4 0:84n o g coeffiotent of C.67. . - : o
+ . The ‘following paragrapi Trom Kennedy's Hydraulic Tehloa ‘shows
thalt ‘he alearly recognizsd tha differenco botwean his critioal ‘Yeloeoity -
snd that whieh would scour the banks of the meals It 15 interssting fo
nots that for depths . aver 4.0 or 9.5 Toat, ¥Yonnedy suggeated that Nis critg-
ical valocity is. greater than the banks of the canals would usually . =tand;

. "The fine alayey matter carried by'thp ‘water, aven in ‘the hea.f- |

1eat flsads does-not glve any ‘trauble,” boing rosily earried om %o the

~fislds, mnd pertly-dopositing as gide Yerns, or og_Ahe bed of the smallsat

_tail diatribataries mmg waler-courses,” whers it is ussful in atewnching

the seepage. Olay side borms, howsver, will only Tform vhen the velncitly
is lowwnough, snd-sinse (as shown below) the sand queation necexmalvates
& higher mesn volooity,” the zroater tho depth, $a, thers must be m gertain

. dapth abave which berms hecomo ixpossidla, and bank erocion begins, This
©limit will depend to a preat extent on the kind of sofl--tius, somo -2oils
seem to aimost c_lia‘solm away, howsver low the volocity may be; and uauslly,
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“lan banks aroe bei 1" &m zed from thin eanco, the romzdy fa to widen s
. bad &nd decrouco tha dapth end volceity, keoning tho soms aopo; though
 of eouras .thore ara cwma where this last mudd also be decre :acad,  Tho
westion of vank grosisa 1v thersfore quite dlstinet from ihe oilt quou-
tion, ard is masfly one oF pxeariasnce, Though ‘{10 ungouticd inportanco in
~ %ho limiting of dapth akould Mo glven dus woight {n conal desiga., &o Tar
- 22 tho muihod hal¥collseted &ny “duta on fhlo point, a monn volveity of
- B30 et iy satein ordinary . £01l; m mean volocity 0f 5+70 is-ofien upe
\ma, Whled would ahow that - hing. over 3.350 may give traudla; or, in
Wﬁlam, “‘When the wtull grivtical noaz—amﬁing Noloetty obtaine {sea ar,
9}. mdaz#th on'r nma&r ﬁj.no and % half feat skauld bo avoided if TOo- -
gaibll‘ v - . ‘ ) ¢ .

'\" s

a " inpe Km:pd;{,i romua wap dsvaloped.. 80 a result of sxporienco.
- “h ﬂthtr ;omuuq, a mﬁm of othar std{lar formmlas have bean: proposad.
bt My &1 mn hagn tho»a:ph*uxmnt for d as Kempedy dorived, end aro
v - redlly Klmdzy'a rnmun.’m.th 8 diﬁ'mnt coorricient. The co-
. 'nzxiotma, 0, Tewdl Tiush lower than X’mmoay guggoestad,' tejng 0.590

. oy fhe fovditia . farrw BB, or' 3/3 of. XBunady ‘s 0.84, wiile the..
. - Jewest valua Eaunedy s SURGYSEE was 0,75, 'Other- Torantleg aug@oatod UgO 0F—
- panxds diTfexing ‘from Kbunedy andt Tauging from 9.50 to 0.%6, - The follow-
j . '-:Lﬂg in a*lm of ﬂmse tmnd m:'u:a th.tl atlm;y :
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1,084 0™ " "'--m

" the relation botween width and dppth: mt, BT
‘ _*}zin:* moro than ah &r‘brhrtry formula’ % $x
';rmxps of Xennedy*s chanzels withia m Lili.tl. ;_:-‘fr N S AN

Wy o ";n:* .
g hew Hy‘mmfuum m M Yol. 143 G-M 5
“"‘Rngina-rinb, Karcl! 1\5 i &,““_ ', L

v
Pizures 9 showe the valuos of veLuci*ty giwn b} pach for tian‘pha Tonning
from 1,0 t6 30.0 feot. Littls iy knowd of “#he dondiilonn Loy whick mosy .

of thoze formulas xmumw wore dorived, and no Qﬁa:ﬁ:ita*iv data was dipsove
cred to gupport any of 3hom, axcent Eomdy‘a. Xn g teneral' wgy, 1% is

Inown thatl the s11ts of the 8ind azp Piper than thodo 02 Yhe Bl Doad Canal,
© Irom ublch.Kennedy derivad hig i'am.le, and M=t the silts of Lgypt are
© o8til] fiver, Moritz desoribar in gome tlataﬂ, thc atnait iomen 0 whioh hiz
-rormulas cre. suid to APply,. buk . aprende’ a noiq ‘that +hey: arn - baged upan
" maneral hsr;:othauna and obmthn of Amrim uma muppm-tsd b:y' 8X~

par,im_nts. Thoy m an Ioliwﬁn': o <

,'\ m.-

0Bk d suMadan marn peareay mm 'sardy giit. R l Ly

Gesma e M mum gosreer, lim 'nmd.; m#.

L0l a4t :r‘_ N ‘; in azady, oy silt.: L L
1.0_9-:_!‘ B : mmdﬂtw“___othndggth
Q:84.d - mny oloar nm- in Mna, mmmym

0.8 d " . : ;raomvhﬁb Wy, 1@, und.r MB. ‘
Lo d o o mdx, Muﬂt- "

L u.n ar dabrxg crma sﬁltz‘.

Ramtly thare Hax baon mmd m m'thmﬂaa of silting

,md B20our.. - Une of th.eae, by ¥, W, zlocds:, .1,; mu upon the nexmnpti,on :

that the width of the, saumnsl 1a “alse.a, #;L}tm o irrigmtion
difchod., he' [ropdaes for non-silt m:mg;n Zhe ‘following

~formmlas: . qude]n_th-mﬁ&m m vﬂneﬁgfl. “log  width; ran\ o
jpurlcoomat.. - ;

: -k
mnnndy'a data and elntm SSh&t thuy SEToh Whh higt r.oﬁm.h, Mtnr Yhan um:
; m.nﬂd? ) -&"c w- Te m

h Mammjh:la .!‘o:'mla ‘her- uges |

lowever, Lrisge forwerd data doTahow fhet.

the 5114 ng depends only on the gradiawé of +ho ‘ohennsl. nmmz*m
mon-nidting, non-agouring veloelsy will bs obtaingd when. ¥ho' gredient uf the
| -esntil is 0f the sams order as mwmzﬁr &,_:m‘;m;*r.n._ Bate
‘ togiley dnes not- -&groe with-¥r. Waods, "Bt ,35"%:15’

1"{)1‘4“‘#130@11

j m,,p. 307.

- , Wmda doos not ma nny chur rnm fto ahpt nhgf m #1d.th
ohnulti b a Tactgr in noti<ailting velooitiss, and. whiles 3;; ranhisus 3ol
tonaive data hp had callactoo.. the jfraol of hia Mh oudy on -
Isnredy's data,  Bottonley statas that the Augpormion of WY dopends . -
uron’-tho vortions which are gt up bY the weter moving ower the: ‘hotiom, T

tho mmbox snd wrength of whick depends npon’ Ly n'ldti.onh rem:gtanm of

tho bad, .(m general prinpiples this poeition eemes to bc rou?med. -
The entire }yne of rotential saorgy of weter in flowing Bk & Qiteh,
as repressnted by the tall, RAED to ba thn maﬂz‘ of mwmal rrictiun
/
|
{
£ #

N



due to imvact within tho dbrewn 1tzelie Tt io not due To clidin: Iriction,
CLer thab nothing similar to tio sliding Triction. ot molids exioto 10 gon-~ )
slusively provem by tho onilro abgonce of any 1acreaso-of friction iu . 3
pipgs wiih'sh increaso of jressurc. It follows then that the aresioy '
the alopo (or fall) $hs graator must ‘ba tho intorndl motlon .of the watur,

2 thereforo tho prester the ability of the gtresm to support £il%. it

cocws entiroly reasonchle that the ability mf:tkuxntxzazzxzxxuyyaxk e}

mep silt in gusnension of @ streom of wator Tlodng “in n ootk conerolo
clunnol {n e 0.013) with very litile twvbulonte should ko loss tham thos

o7 streexiof pimiler dimenvione and didgoharpgo Tlgwinz in 2 rough ckanncl
oxc.vated in rock (n = 0,030) whieh would bo full of addies disbipating

- nhout four Uimsy ag mueh exnorgy ©a was used un in the acnercio ¢honnal, .

» Tiec'effact of alope may have been overldoolked by Honnady becauss the zslonu
coof a1 the chamnels which he abservad was about the. asms. I ‘tho obilisy
ot a - stredy: depsndo upon tha vortizul compopents of YAa Surbulence, and

- Fator paesing alomg the side of a shamnel ia Givan the ssme turbulence as
wider similar egnditioms at the bottom of a stresn oxcent that the vorticaih

+ - compotents are ‘leas, 1t xauld folMow that fhe aeffec¢t of the sides would bo

. tho samo a¢ the bottom in inaresalne the moery loss or olope of “the atrasgm

-but not tho smmo o tie bottamfin 4he eLfact upon the- s1l% transperting _

powar. - Under such conditions tliore would be grounds for Fooda' contention '

- 'that the widil Ysa an effact on the milt-suppording abilidy of water 10w

- 'ing 11 a diteh: ;e patire aubfect i little understood and theve is mugh

. romm for firther study. Sinmce there is vary little quentitetive data %o

" oguppdrt the Jheoriés of githor Foods or Botteomley 1if would ‘not zeem wisc -

-to afopt ‘their '1deas at preseat, Since ¥he rougimese of the unlined soe-

Sione of the All-imariean ‘Cansl will probebdly o about the sede as Dor

Zzanedy's chaunols, sgsuiinl Bottomley's contention are $rue, one could

a%1ll uze Iennody's formila with 1ittls orror.. _ . . T .
APPLISATYON GF NOG=SILTING TEIOOITY FORMULAK T0 THS Alle 2TIRICAN CENAL. /

. Figure 9.s1o¥s tho wile rante o¥er which non-silting welocitico

" probably vary uadsr diﬁﬁent‘»qanj&iﬂqm;. Information regardinz tho nsiuzc

of the silt wendlad under ttamse canditfons is not evailsbls, excont for gons

of thogo fu India.  Far none of ‘them ‘ts ‘the date on whiek 'tioy are hosed,

Glvan -wreest that 7iven by Zbmmady, and his-wes spoured for chammele<not

over ‘7.5 ‘feat Qeap and 1700 -macoud-rast .dfﬁthurgQ, ‘46 . compared with deptho -

ahout thres iimes Be preat znd 1iaphm';w L imad a8 --mn?‘Mr *coneid~

eration for the All-fmanieen Cenal.’ If ‘$he Beglder dem wara nct gotng to

bo Bullt, the prope? arosgduve wuld undoutisdly be. 40 wake fiold odaerva-’ -

- tions ou %ho: omnaly af the Deperiol Valley ﬁm.ﬂim partionlariy on. . :

+thh Tmys profact, pimee with 1¥5 'dealliing -workn, ‘2t Yid give ragults - o :
. aloser 4o ‘thome whigh would axigt in 3he new oandl, Ik -vepmet Hp *gLYy - o o
in'the Colarado River', by Yortisr and Elaney, stetes that (She applismtion

6T Kenuedy 's fommls to Imverial Ydlloy ehannels wew st a Mitocasm,-hut the - _
contaxt {ndtcates that this wes pok dwe 10-a falluve to carry by Ailt thradgh |
the ditthes without daposit, but rathar ecdwss wmhy Smericnn oundSitona 4t

1o ohoapanta exoavets {he #ilt fram the larao gankls by nadkine thas o

‘hendle £t 8T it reachen tho land. " In Imdia, pince LamA labod wauld
$rodably e used in either came, i3 is chemper. to hapile ft-an 4he lana -

1

ond ‘in the swall .dftches. Tt is reported Lhat a0 pjeitt 81fPlonlty igex- . .-
‘verionced from silt depoait in thae ditghen of the Yuma profect, These gowa L.
j@ | | g
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t._p' have heesn dasigned for-‘s -nl.qn’liﬁ of abont '2-1/4. faot. por sesond uid )

since the ¢amm) 18 ¢

»

as mpch as 3.0 ‘fest por weocmd, If the valuen of the censtants . in Kem— -
 nedy’s fype forsiula @uild be derived .from then, it weald adem thst thio

would.xopresnt the smallsst yomesilting velodisy whiéh could be expected
hotors the boulder dmm.was Wiilt; and that the valocivy refyired would -

probubly de‘oansfderedly 1ses soon. 'dete;

r the dam was built, ar AT.mot,

Hlerged, it probdably has hisher velocities, perkaps , .

1t would bacome less-sa thq mw«w the ‘storago dam and fhe intake © -

RN From a ,ctudj drsiltmg 1 various ‘sannls in the Panfah, Inpdia,

. P.i-&%!cohﬁwpa Lhmtsbetmedy's Zormuls, With A yarisble guelficient, wad
- 'Ronarslly spplioahie, donfimiing Renmed

Parker amcluded that Kernedy's .coeffio
ditions . where ‘the ¥ed allt wiB admposed

¥'o statemants previously guoted.

tant, 0.84, wes spplieabls” ¥ eon-

0T araing, 40 per esnt of whiah

£all more ‘Papidly thwm 040 fest|par wswoond in quict weter, gnd. that tho

| *Qontrol of WAber—Parkar,:p. 778,

velus ‘62 tho coa?fiolent imder ofuer ‘so

'p‘;i;dportinnal

1

P

ﬂdxtim ‘18 rougblzr
? . . + ) -." ‘

o

© to the.per cont of mitertal of tis slze in the bed sElt. T ordes to L
catipsre’ resulta -a_i'“ui],ruro_feilt-,np__’m-aed in .valooity of:droy throygh -

. .

‘water, the méthod wammaniy wsed in Inai
by ‘sisvo. analysis, whiech 14 ~the wsthod.
Mgura. 10 has o dgawn up sy twd the

4h dize of grain.ue determined
y usead ‘in $ids counivry,
relafion

a,

- &

fall of pifiialen of 4ushts (enedific gravity .64 ) through the water ind .’

the pize of fe particles, W8 dotermine

d: py hiehard,** .
N o ' =4 — T PP

o -

““m'ﬁ Wﬂi%“mgw. IF- m- o
’ ,:;‘i.veértlie, idlop‘ity of the pn:ticlia of

woet rapldly. sod the veloeitiss. mbsve w

Y . <

thé ﬁm‘tbue a'izbs';ihiﬁh’-a;ﬁlo& o h
ieh 0% af the material settiad,

" - Botwecn the lines.reprasenting theae relaticna is' drawn en gveracs lime
> whigh is-sgoused to" rqprement the averagzo wolozity af A1) af;‘y_uwuahag-‘-

of verious simes and in-goxwertins dats an gilt Lizas sxpressed’ in;ﬁloo- .
Wy of fall in wator to grain dimes axfroased .inm inshes, the relation =

5

shown Yy thi€ line is gBausgd o halgd.
drop of quaria psrtiales tmp;‘upm
$trus the diapeter of ‘the t{edes 4n

1t shows that the velaoiyy af
in Beat per secand 1k roughly tan

inchemg WHtNIN the rangd covered . ',";‘

by toe dtegram. 'Although.the ues 4f the 9:?3& rversse idxe of ;Tigure

- 10 may pot.Eive a:relaticn ehlek ‘{s.sésoin

. to-be-suffiatently ralishls fur:spyrorimate com
- 10'%0"ipo-ralation suRseated Yy Rerkws 1t staten thet.fhe:eeafry
be uzed i ths Temnedy formyle is exmmased by t3e folliming Ppmeiia

1y ‘avourate, it is holieved.
tu;pdriloz!.u.j'.i‘ ring

to

- b

| 0,84 X For'2ant.af pariieles of bed SL1%Qf over 001 dn.it .
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- shawa th-ti‘pauun‘uy all ¥r the aflt da Tiner than 0,01 Yual - tn
An Pirkarls Tude ig, od'to t¥is material the ‘Yesult i Wo low

a8 to be Jwrious Insufficlont. Parker stsbes Wat 2{s ruls

) eaoma‘"tb‘te ‘Appliteble to 411 gonditionh in'the Tunfad'imt may % tgo -,
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T00F (frevimaly quetedT, raduost by sy of Bpme 10 to gr

iy tuches,. m+ma Jndar 2iniler: conditions. fron ¥he ol
. d Imperiedy e alope df the vulmmh .40 ‘the sedtigy

2

- conaldenation, ‘{a abant 115,800, while Parker -tdtu thet im clm L S

the. Puniab rim,at e omluintahl,mu' ~L12,800 Y4, 000,
"The Wofﬁrimmthnamn

. River ' L) vyrhm..y *}mamo Shay m mmd A5t W*‘W
*he m&mm of India} Wuokley, zna ., P . -

8.09‘ oFan .on ﬂma ’a: htghn-t nﬁh hutMoW Wthn

| "Goderado .XhowAhat the . pro ton. auwunn Teaches ‘rver 2,54 Yor an. u— ,
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‘aou. soaditions in the Tespective waiersieds, lip ‘
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"6. Irrigation Canals may -be “deaigned for the Yolocity that ic per-
missidble when scasoned by age, as the demand for water fFrows with thoe cro
of tho eanal and the maxinmon mean welocity grows with the aupply nachasary:
to satisfy this .damana, ; ‘ ’

"7. Paiar canals are ;1kbly to bo placed undar pork losd as goon
2e feanible aftsr completion, For this Teanol 4 more conservat<ve voloeity |
snould be. choson, otherwige meour may take Place hafore seasoning, .

"8. Ceanals, when naw, nay. be ooorated with voloeitisc loow than the
Baximm permissible, by ths use /b 8hmak structiures. '

' ¢! . - : , ’
"9, 4 8lizht excess OT"¥v8loaity iu preferable to insufficient veoloe-
1ty. Creck-drop strudthras ¥ill corrmat a slopo causing oresio:n, bur tuera
- 18 no method. within roascnah;e 008t by which velocitics nmay bo Inereaand.

"10. In'tho past, argineers have been led sstray by too cloge an
adheranee t0 tho results or oxperimontal data on tha trancporting acticn of
water on eush materials er olay, silt, sand, and gravel, considered Eenar-
ately rether than on gohagive or mechanical_combination;,.dnd in comeequency
ey canais have bhesen designad end buiit o1 %00 Tlat 8lopes Wittt gorraos-
pond!ng;y low veloalities. - ‘ ' ' . :
..M. The growth af aquatie plante 15 only’ partly cofinesteq with vel- -

" aelities, Cannle desizned for the highsat permissivle valeoeltiea, from the
" -standpoint of erosion, will be ss fras from plant-mrowth as desizn alono
can effect,” . - : . ) . {

Further oXplanation 1s given tn ophor'paragraﬁhs_aﬂ fallowg: -

"For sach grade of original materigl ahsen in Solurm {1) the fact
A¢ recoznized in OGolumn (2) that tha Tinal condition o o oana’ bed mucst
be quite largely determined by the raterial throush which 1t flows apd’ like-
¥ise.tho faot that there 1s 1ittls or mo machanical abrasive in the water, |
“he rigures in Column {3} refer to vater thet contain: affsctive cdlloidal
. 8llte, such as the waters from the .Colorada River or Rio .Crende. These 8ilta
will gottie To- grector or less axtent under relatively higzh voloritieun, - The
difference batwaen colloids and colloidal s1lts should be rated,  The first
will remain in Buspension, even if al] veloaity bo olininated, for a lon-
.period of time, ewen yeers, The 8ilte will rraginitats under reduced veloc-
" itiea, and possess sufficient colloidal matter %o forn n Tlantie, highly eco-
hesiye magec. . Obviouoly, such water will hafe e marked inTlusnce an the Tinel
cheracter.of the canal bed for all gradations up to tha ehdlos #hcre the
original materisl is mors rosistent than ‘any deposit of ailts. 'In Column -
(4), the fisures indieate that waters convayinz. abragive sand or gravel wil1l
make eomc materigls qre rosistant bg_furniehing‘thé-constltuonts needed for
a Qradeq bedding. 0On the otler hend, sshales or alick tourh clays are then-
uclvaalreaiatant,‘andithia Tosistence is redpced whon a poworful eiresive
1z corteined i the water, . = : ' - :

“rom Fortijer and Seohay's Pgper,
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rardiclea brought 'in fram $he Colorsdo Hiver prior to 1910 emmpacted and
puddled- thip mand and plastereq i3 ¥ith o comt ‘of slick colloidpl) mud, po
that {t would wmithrtema volooition N excoms of & feet par gacond; yet the
individual partig¢les of this 8liok md were mo fine tiuat they would remain
in suspsnsion 8% very low yelaoities, excopt when the woter wes "overloaded”
with ailt—1n times of flood on the Galorado Eiver in June -and Jaly."

- fhathar this comfition ‘weuld a at after the Boyfdor dem hed
baen ip serviece a lonmg tmﬁia mblm&lw_ . -
B TRAGPORCATION OF SAND WRMILOUTIG iavrs.

‘ The fhird phaes of the s{lf 30133;1:{ r;f “he All-fmarican Canai

is the tranevortat lon ¥ the flowing water +o tha plece where 1t gen be

. d9posited of such dime sand a5 may bigh ‘into %he canal, Tr dredzing is

resortad to, ‘to keep the canal-alear, this problem will not arisa. “The -

analysee of the dune - sant” grven In the "qun’r‘: of the All-iworican Canel ﬂ«\

Board” (Table 46) ghows thet mast of the matericl which is likely to ontoy

-

$he cendl 1o fine end medium sand, s _ <
Table 46.-~innlyags “Of Send fram the  Gend Rills, . , R
Finenesg—pansing ;
8areen No,—- = ¢ idr
P & P Rer.aont . Dar gent
) 2000 o - . » " s w -y -’u'-: "ﬁg‘ﬁ * 3‘5 a‘l " ’ : 2. Qv"
71-00-. . * & e & ¢ a " - u'o : mlo . b H 37.0 = mtﬁ
- 50 T s o e s e e L m-ﬂc . - -39‘5 B s ?lto ;“; ‘3‘0 ’
40 ., L, L ‘99.8 ] “00 - 8?00 4 B0,0
30 0 * & 3% e s e d.: ve e » H 91.0 . i . 9?.0 - i ) 91-0
- 20 - .. -'_.Q v 4 e ¢ o .y - '“"0 & = e 0 . e 95.0
110....7.-..'. 2.+ .2 A1 o+ ¢ SR RS * b T i Al

of the:Colorade Hiver e ‘$he Imperial wanals, . Tt ToYa BeTly irasembled

the ¥41% 4n the ‘Punfab rivers ‘and aeuqka;

. o

In :.iin’sé or vary Heayy ,l_ii_i#'btlam.e'_;.n_ greab deal of %he asnd .u"l:n,

%o tho sedtling Sesipa. Muck or o mptarial durifz tha stoem, howavér,

YLl mova in duhe formation, the .send ticlan Bing surried qver the
*ud-2alUng ‘on the whidward stde, Shua, in “ffeqt, causing

.the whols ‘dune to mave, 8 sypsh a dupe TARAhSE" SR o8pal, the sapd ‘will

mave 1into ‘the canal Yrom.th aide, eli8ne down the eteap windwara fate .
of the dunm into tiw Atteh, Thue the #and ®11] be dapoaited in he &ttoh
al the side where the Yolocity im lowsst and the watar lean Uely to move
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