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IXTIW IH"CTIO X 

It j,.; n ll1alll'I' of (,oll~itl('rahl(' importan('p to a drainagl' Pllgill('pr 
to hI' ahl!' 10 forl"ipll wlll'll\('r :-.;iltill!! or ('I"W.. ioll will O(TII!" ill :L 

d ra iIIag"p l'i1:11111(,1. ~a I i:-- I'al't 01',\' a lid t~l'()IlOlIl iva I d rai lIagt' o{lt'lI de­
I)(,IHI:-- IIpOIl till' a(Tllra(',r of hi,.; prt'dil'tioll, For ill!:'tallt"l', if siltillg is 
('x(ll'(,(pd it lIIa,\' 1)(, al["i,..:lbll' 10 pnlploy pn'\"t'lltin' 1IIpa:--tll't':i stwlt 
a,.; :--l'ciillJ('lIiat ion Ila:--iw.; or dl('('k dall1", thlls olJ"iatillg till' lIl'ct'ssity 
of I'pdn'd~'illg tilt' l'iJ:III1IPI blt'r at ~Tl'at t'XIll'IlH', If ('1"O"iOIl ill a 
("1I:l1l1lpl i:-- allticipatt'd, it IIl:1y Ill' dp:-.;iraldl' to Pillploy 11It':tTlS to 
PJ"{"'l'lIt it, or to takl' ;uh'al1tagp of it by diggillg. at a COI1IIJ:1l":1ti\"('ly 
low ('o;-.t. a ditch :-.;I1I:1l1l'1" thall i,.. adllally II('('dl'd al1d deppl1cIillg upon 
till' ('J"()sin' actioll of till' lI"atpr to ('l1lal'!!l' thl' (litdl to till' rt'<\uirt'cl 
eapa('ity, 

Tn IIl:1n,' drainagl' l'l1tt'rj1ri:--(':' a kll()wll'dgl' of til(> l'1I\'cts of silting­
and l'ro:--illll Ita,.. iJl'('1l gailll'tI only tltro\lgh ('o,..tly ('xjll'ril'IH'l', A eon­
;-.itIl'raLJIl' purt of tilt, IIwil1 olltll'1 t[itch of n laq:!"e dminage diotl'ic,t 
in till' Jfi:-:;ollri Hi\"('1" hottom:, ill ('(J,.,tl'rll Xl'lJra!-'ka 11":1:-- filled "'ithin 
a. 	 fel\" I\"l,!'k:". and (lit, lTOp~ 011 a large area were lle:;tro,Ypri by the 

10~S<'!)'-::1I --1 1 

.... ,$ 1. 
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dl'poO'it of :,edinll'nt ('ontrihntpd by a nllmlJPl' of upland trilmt.lry 
:.-;t I'pa illS, This diteh waO' dl':u1l'd out at con,.;idemble pXl)(,llse. and 
i'urtlll'r silting prPI'pntl'<i b,l' prol'iding 18 settling basins and onp 
short din'r,.,ion f1oodwal', 

~\ largl' <'il:lnlld in 'tht' main di,'el":-;ioll floo(l",a), of a <lrainagl' 
(listrit't in ~liO'O'ollri \\"a,.; ('ollstnwjet\ e\os(' to (JIH' of tl1(l floodwa\' 
!t'n'l'S fur ('('OIlOIlII' in hnndlill!! th(' It'I'pe lllatt'I'ial. Erosion :'-;OOil 
IlPgun to 1llld!'rlllilip till' 1(lI'p(, j'n plael'''; and HlriOl.'sly thL'llutl'Ill'(J it 
:in otlll'rs. ;in that ('w.;tl," prot(,(,tioll works alld till' ('ollstrlletioll of a, 
Ill'\\' Il'I'('(' ill pla('p,.,. fanlH'r iJa('\,: from tltl' chal1l11'1. W('I'(' illl[ll'l':ltil'c 
in ordpl' 10 al'l'rl di"a;itrolls floods, ~\ forl'lmowl('d!!e of tht' po;>si­
bilitil's or l'ro"ion and silting ill tltpsl' 1m) ill;..tall('ps wOllld hal'l' 
J'{'lld('I'('d [Jo~O'ihl(l :t ;"lIiJ,talltial I'l'<iu('tioll in till' IIltilllatl' ('ost or tIlt' 
pJ'()j('d s, 

Th('rp an' a 1l11l1l1ll'1' of drailla!!l' di"tri('(s in this ('Ollntr\" in which 
a ('oll"idprablp ;..al'in!! ill till' ('o~l ha" 1)(1('11 ('f!\'('tl'd by (,lin>'tl'lH'til1cr 
a ditc'h of illad('(I'lat(1 ;..izp and allo\\'illg it to ('rodl' t~) the requireJ 
sizp, Thl'rp aJ'(' ,,0111(' ditdll's \\"1H'1'l' atlnlllta!!p ('ould han' heen tak('11 
of thp wo .. k of' PI'o,.i()1l witli !!"l'at >'a \'i II!!' to thl' lalldowne..", In 
OIl(' iIlst a11('P iIt \I'(".. t P":' TPIlIW;,.Pl' an l'lIg11ll'(.... fo ..p"ppi Ilg the p1'oiJ­
:t1J\p pfl'pd of ('''O;..iOIl, did not allPlllpt to prol'idl' a ditch Ia"ge l'nollgh 
fo .. ;..uti"f:l<'ton" d .. aillu!!p at thl' ;..ta ..t. )fo,.t of tIll' lalld in thi" 
di,.t .. id 11":1" iii tintiH'I'.' alld Ily tll(' tilliP a la ..gt' p!lltioll of it was 
('lpa ..C'd :tnd ..('ad I' for ('Iiltinltioll till' dit('11 had (·nla"!!l'd th ..oll!!h 
('l'O,.iol1 :llld ;..ati,.;f':ll'tory draillag(' !In'l·aill'll. ' , 

I>llrillg tIll' illl'p"tigatioll"; "('porll'd ill thi" hllll('tin. 1ll(la"lIl'l'lI11'nts 
Hlld OII"'('I'I'atiolis 1\"t·I'(· IIl:Idl' l)('tw(\('n IH\:) and I!l:H Oil :2~ cll'pdg(l(J 
rl ..nill:lgl' ditcll('''; ill ~[i,.."i,.,,.ip[li. TI·IIIH',..":('P, alltl Iowa, Thl' infol'l1la­
lioll pn''';Pllt('(1 ('oll,.,i,..b of ('I'O-,.-!-(·(,tional and. Iiyd ..allli(' lllC'a."lil'p­
Ill(,llt" and 1'(';-lIlh of (liJ,.PITation III' all ('onditions that inflllPncl' 
tlll' PI'O,..ioll and ;..iltin!! or ditdl(',., III tlll':-\' ,.tlldie,. til(' w.. ite .. ha,.; 
1)('('11 parti(,tdarly illll"'("spd witli tlw fa('t that tlH' Il1pa>'III'l'nll'nts of 
tlw ('['o''';-'''('ctioll:d an'a alld fall uf a ('lwllIwl alonC' do Ilot affol'll 
adl'qllall' ill rOl'lll:lt iOIl fo .. a full ;..to ..y of l'I'o;..ion alld ,.ilting. and 
ill tlll' 1~()llo\\"ill!! pag'p, all ('fl'o ..t is Ilwdp tn point Ol!t el"iLlences of 
oUll''' f:l<'to .." that PilI ('I' illto tIll' prohlpl11, It i,. belien.'d that tl1(' 
"('''lilt,.; of tIIP;"I' inl'p-li!!atiolls will a;-:,ist thp PIl!!inp(ll' in makill!! 
pl'lldid iUlb a" to [lroh:'lhlp ('J'()"ioll alld ,.iltillg" iil ditche,; :;0 t1uit 
dl';Iill:l!!p iIl11H'O\'Plll('lIb ('all be plalllll,(1 al'l'(Jl'dillgl,I', 

HEL.\T10X OF YELOUTY TO EROSIOX AXD SILTIXG 

Till' C'l'osil'p POII'(,I' of :l ;..l1'pnm 1':lI'ips a" thp ;"C)II:lI'P of thr ,dority, 
TlwOI'pti('ally, tIl!' Iltaxilllllll1 siz(' of pal'tiC'\(1 (a>, nW:1"llI'P<l by till' 
dialll('tpl') \\'hidl ('all Ill' tI'Hll:'port('(1 \),1" U ('IIIT(,Ilt. a:'''lllllillg bo<lie,.; 
of >,illlilal' ;..hape and ;-11I),.tal1<.:('. I'arips a" tll(' ,"<\lInl'(' of the velocity, 
alld (hpil' ,,"pights (a:-:-ulililig ('qual 1"()11l1lH':') a,. tlll' ,.ixth pOI\"(lr 
of tllP l'plocit,l', Howl'l'l'I', it ha" l,pl'll fOllnd b,\' (lXperillH'llt that 
Ih(l ,,'pi!!hts I'a .. \" 11101'(' nparl\' as tIll' fifth po,,"pr of th(' I'ploeity, 
From thp"l' g('II~'i'al la\\';, it 'i" np[JaJ'(·nt thnt ,.Iight variations III 
tlw I'pl(l('it\' of a ;..tl'(,:l11l IIHl\' Ilwtpl'i:dh- ('\lall!!(' its (,L'oO'in' an(1 trans­
POl't illg (':ip:1('ity. alld I hat' titl' llollO'iitillg I:eloeity v:1ri('s with the 
'\('it!ht 01\ thE' ;..ilt pal,ticlp", 
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3 F:J:()~I()X ,\XII ~Il:I'[Xl1 en' 11ItI':II(JI':n Illl.'-IX,\(JI-; 11ITClm:-; 

Clay soi Is a 1'(' dIll l'lI(,tpl'ii:l'd h)' ('oll:-itil'ra Ilk coh(':-ioll a nlOlIl-!,' Illl' 
]lal'ti(,/ps alld thl'y PI'l':-Pllt ,!!'1'('al(,I' 1'(':-i:-(lIl\l'P to l'1'O:-ioll I hall do 
~alldy 01' ;.;ilty soils, EX(,t'ptillg \'('1',\' santiy ;.;oils it is gPIIl'l'ally (rill' 
(hat a soil thaI ('1111 1)(' I'l'ot/l'd ('till abo bl' tl'anspol'(pd by till' Slll11e 
(,IIITI'Ilt. .\ltholI)..dI ('la,' soils a 1'(' IllUl'P difliellit to ('rIll/(> thall saneh' 
soils, ypl al'(('I' ill'illl-!,' 'worn off ti,l' ('lay pal'tiell's aI'(' ilion' ('asily 
/t't1n:-:pol'({'d thnn I ill' salld,\' pal'til'll·:-. O\):-(,I'Y:tlioll;'; sllo\\' that littll' 
PI'();.;ion of allll\'ial l·la\, :-oil OC'('III';'; \\'11<'1'1' thl' \'pllll'ih' is Illlll'h lpss 
Illall :\ fp('( Pl'I'S(,(,OIHi. In ;';0111(' inst:IIH'(,s thl' y('loc'i't,\' is not sllfli­
('iPllt 10 l'l'odp til(' h:lllk;.; iJllt is l'noll!!'h to piek lip :lIIIL ('lIJ'J',V aWlI)' 
Jlltl/('I'ial Ilwl I,ns ('al'l'" illlo til<' <'I1:1I11l(,1. alld ill this ,i'a\' the l'J1­
Inl'gl'"H'nl' of thl' ('h:llll1pls Inkl's pl:l('p, Till' gl'('nll·"t t'l'osion in a. 
('il tI 111\(,1 (H'l'III'S in ('Ollllpd iOIl willI IlIp IIlt1xilllllllJ n·I()('it". Hl'I1Cl' , 
il is illlp(lrl:lnl 111:11 I liP proll:d"p IIl:1xillilllll \'('I(leil,\' 1)(" klloWII ill 
l)J'pdidill.!.!· Ihl' liln'lillOlHl of l'l'o;.;ioll ill a ('/,alll1<'1. Tn Ill(' ab;';PII<:l' 
of h:lI'kwnll'l' I'olldil iOIl,.; ti,l' IlInXilllllln \'l'Icwit \' in a ('hnnlld O('('III'S 
",ith !ll(' 	hi!!:h!'"t sltl!!:<', . 

:-;ilt is I r:11I"p()J't('d liy tI ;.;11'1':1111 in t\\'o W:I,\'s: (I) Til slI;';lll'lIsion tllld 
(:2) h,\' !'Oiling tllollg Ill(' ho[iolll. rl is hplip\'('ll. hO\\'(,\,I'I', that 1'011 iII,!.!' 
piny,.; a lI1illOr pal't ill tl,P IIllli'PIIIPllt of silt ill II 10;';{ dl'aillagp rlitd,P!-'. 
TIll' P()\\'PI' of a stl'l'alll to tl'all"porl "ilt ill sll~pl'nsioll i" (h'l'in'd -('mill 
Iltl' vddil''' at tltl' Ill'l/. 'I'll.· IlJmal't! l'OIlIPOIH'llt of thp,,(, l'ddips tl'nds 
to !lJ'('q'nt ti,l' SIl"p<'lldl't! Jlal'lil'!l's fl'OIll sillking. alld thl' gJ'('atl'l' 11ll' 
\'l'lol'ity (If flo\\' tlil' gl'l'all'l' i" litis Iljlwal'd ('IlIlIJlOIII'IlL '1'111' l.ddip;.; 
gl'lIl'ratl,d Oil l HIli:; 1'1' fool of till' ill'd of a stTl'alll hold tlH' sill in ;.;IIS­
PPII";OIl ill a \'PI'lil':iI l'olllllin alll)\'!', pXIl'IHlill!!: 10 II,l' >-11 I' fa l'(' of til<' 
\\'atl'l'. "'illl:l !!:in'll dplI;.;it\' of "ilt 'lIl till" \\'atpl', the IOIl!!:!'I' this 
('ohllllll ti,l' ,!.!TI'ail'1' \\'Oldd I'l: till' n'llwily of tlil' \\'atl'l' I'l'qilil'l'd to 
;';IIPPOl't til(' "ilt. IiI'Ill'I'. it i" ,l'l'1I t Itat: a J'Pl:il ion may l'xi;.;t hl't\\,ppn 
till' \'(,Icwity and th(· ell'plh ;';lIl'lt that no silting ill thl' dlal1lll'l taln's 
pl:II'(' :I lid f()I' whit'h. if it hl' :"I'p:III,\' 1'1111,\' chaJ',!!'l'(l with silt, the watel' 
will lIof pil'!, I'I' :llltl ('a 1'1'," off 11101'1' IlIatl'l'ial. This y{'lo('ity is knowll 
a" IhI: lTil il'al \'l'lo('it,'" 'I'll(' ]'('Iatiofl is l'xp!'l's;.;nl by KI'I1IWtiy in tlIP 
l'q lIa llOIl. 

l' ('I)'" n..... I!)" .11 

III \\'hidl 	" nil i(':iI n,lo('it \' in fl'Pi 1ll'I' ;,;pl'Olld. 

I) tIpPl1t 0 r \\':11 (:1' ill fl'l't, 

(' alld III tI]'(' ('OIl"t:lllt;.; d<']H'llIling "IHlIl fill' killtl of "ilt. 


'1'111' \'allll'" (. {),~I· and III !l.G I, ,,'1'1'<' fOlll1l1 to Ill' ;';lIitahlp 1'0], fille 
"alld :c:w'Ii a;.; (Iwl fOi 1111 l ill tlH' IIt'ds of I'in']':, in till' PlIlljah (Tllelia) 
sllOl'll,'- aft l'I' Ilil'." 11:1 \'P It'i'l thl' hi II;;. Tlw CIIITt' ],pp],pspllti ng th is 
l'lJlI:ltion i;.; "hO\\'1I ill Figlll'l' 1. F]'olll this p<l"ation it is ;';l'PI1 that in 
n Ilolbiltill,!!: cillllllll'1 til<' \'I'!m·ity isintil'I)(,lIdpllt of Ill\' width, hut 
iIH'I'C'a-v;; ,,,it It till' dl'plll of till' d,alllwi. 

('oitllllll .'-' of Tahll's 1. :2, alld :j ("l'l' p. I:n "Ito\\, \'pl()('itips as tnk(,1l 
fl'olll thi:.; ('111'\'(' ('OI'J'l'Spolldillg to til(' dt'ptils of til!' difl'!'rl'lIt ('halllll'lf-;, 
alld 1'1)11111111 I shows lilp \'plo('itil's oiJtnilll't/ 1)\' IIIl'n~III'I'IIIPllts fO!' 
balik-filII slagp,.; of IIII' ('hallllt'ls, TIH';';(' Inttl'I' "l'lo('itil's aI'(' plotted 
ill Fi.!.!'III'l' l. ;.;ynil)ol,.; h('illg 11;.;(''' to illdiC'at(' wlH'tlH'1' (,I'osioll 01' silting 
()('I'III''' ill 11](' <,11:111111·1,.;, It is S('(,II 1'1'0111 tllis fi!!:lIl'l' that both I'J'Osion 
nlld siltillg took plnl'!' ill IlIan,\' of till' ('II:II1111·ls :llIeI tll:!t silting 
(WC'lll'I'pd ",11('1'(' till' 1101'111:11 \·ploeity \\,a::i llIll~'h gr'('ateL' than that 



- ----

4 'I'ECII); [(',\1. m'LLETIX I,<;~, L S, ]lEI'T, OF .\GIllCT'L'l'FTIB 

IJlJtaillt'(l b,\' tilt' )\pnnl'(l." fOl'lllllb for til(> pal'ticnlal' (l('pth, This 
IIlH,\' han' bp(,11 dill' pitlll'1' to dilrt'I'l'IH'P in SiZl' of tmnsporter1 pur­
t idp:-:, 01' to tlip fa!'!: that tlH' \'l'llwit," in a ehalllll'l at till' tl11IP silting 
(J('l'III'I'I,d \\'a:-: ll'sS than that IIlldt'I' n()t'lllaL (,()llditioIlS of flo\\" altholwh 
IInd('r llol'llIal ('ollditioll:-: till' \'pl()('ity lIli!.dlt han' :wrc('(l dos~i\' 
with till' \'('Ioc'it \' a:-: ohtain('!l 1)\' Kl'llnt'd\'\, i'OI'llllda, r Tlit' sizt' (;1' 
till' partir'lps tnlllsjlortl'd by tlip dilr('n'llt st'I'l'allIS \\'as llot IlPtpl'lllim'd. 
aml slIfIi('il'nt data an' llot lI\'a i labl.l' (0 dl'tl'l'Illinc ddillitply what 
JUlppl'llpd, . 

Ol'dinarily tilt, wlocit\' in a drailla!!!' clialllll'l nll'i!'s gl'l'atly (lnril!" 
rapidl,\' I'isiil!! and falli'll!! :-tag('s alld \\'Ill'n' aff('dC'd by ba'ck\\'ate~ 
Till' !!I'o\\'th of n'!!t'tation tplld;; to PI'OlllOtt' siltill!! alld b; pn'n'nt el'o­
:-iOIl, irn'sl)(,(,ti\'(' of til(' tll.'ptli-n'loeity r('latioll, Ca\'ill!! of banks 
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1'lllIla; I. 1:1'lallllll ItpIWI ('11 1-\'1'11111 d)";-: \"(.II1('jtil'~ a:-: itHIit'atl'd hy ('un·P. ami 111£'11:0'­
ill't'd \' .. lllt'ilit's in cllillllll'l ... :it h:llIk·rllll :-:til:!t':-:. 'filt' IHIlJllJ(lI';-: !H'Hr tilt' plott I'd 
point' )'1'(1'1" to th.· HUlIllJI>r~ of the llit(,!tl'1"i gin'lI ill Tuhh':-; 1, :!, nnll :{ 

ort(,11 (IlTIII'" ",hpl'P titt' wln('it\, is inSllflkiPlit to ('aIT\' ::\\'aY l'a\"('(l-in 
Illatl'rial. ~[o;;t of till' dit('itl's iIlH';;,i!.!aH'd ,,'('1'(' afi'p('ted 'b\" olle 01' 

lilliI'(' of till' abo\'(' ('IlIHlitioIlS. ,,0 that jt ,"OIdd I)l' llllrt':I;;o'lIabl(' to 
l':qW('t l'ollditiolls n:-: l'pgard:-: pro:-ion nntl "iltillg to ('old'orlll to thl' 
l\:t'IIJl(,dy rOl'llllda, En'n tlioll!!h thl' ('ull<iitiolls or l':I\'jn!! bank" 
and !!I'o'\\'th or \'l'!!l'tatioll \\"('1'(' l'lilllin:ltl'd b,\' PI'ol)!'!' :-:itiC' slopcs and 
,.;\':-tl'nwti(' llIailltplllllH'l', it i;; not 1)('lle\'('(1. that Kl'llIll'dy's forlllula 
\~'()ltld Ill' applit'abh' to tIl(' t\p;;igll or draina!!(' l'hanlleis :\Yherl' then' 
an' !!!'IH'l'ally such !!l'l'at Y:tl'iatiolls ill thp n'I()('ity, 

YELOelT\, DeE TO THREE FACTORS 

A rOlnmon Illi:-tak(' .in p!'('dicting the jlrohnhilit)· of crosion 01.' 

:-illinp: 111 a drainag'l' dlHl\lld i" to IJtl;;t' thc C'-=timate upon the fall 
(If the ('ll:lnlwl alone, Thollf!h it is true that fall is the positive 
Judor that pro!luce:;; yelocity through the action of gravity: yet 
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5 En()HrO~ ,\~ll :-;ILTT~G (ll<' IJItEI1W.;[) 11IL\IX,\O!o: 1>11'('111<::-; 

(h(,I'l' a 1'(' two ot hpl' fact OI'S that CXPI'l a (\('('i( k,d ('f[t'cl II pOll tltl' 
,,('I(leil\', Thl'se al'p till' hnlnulli(' radills and the 1't'sist:ult'(' t.o flow 
(':lust'd'by tlH' ('OIHlitioll ot' the' ehalllll'l, as I'('PI'l'sl'lltpd by the \':tiUI' 
of Ii ill Kllt(l'I"8 fOI'lllllla; til(' Inrgl'1' till' yallll' of II, till' g'n'a(')' till' 

l'('sist:lIH'l' to flow, TIlt' \'('I(wit\" \":ll'ips with tiWSl' fadol's about as 
gln'lI ill lhe fOl"lllula, , 

Ir~(\'us 

\\"11('1'1'" n'lo('ily ill f('\'t ]>l'I'S(,C'Olld, 
(' is a "Ollstalll I'l']> I'(,:-P IIt illg t Itp l'llllllilioll (If IItp l'ilalllll'1 

(til(' gl'l'att'l' IIt(' I'l'si~tall('t' to !low 1111' ~11I:t1I('1' is ('). 

I,S II I". O,00:2S1; ,! ,()() I 

II 8
( , 

IJ.I)( ):2,'> I f II
I : :.~I,(jli 

I s ',It 
\\"11('1'(' R-llH' hn!l'nllli(' I'ntiill", 

" ~lflJlI' 'of 111l' \\'all'I' :-11 d:l('(' , 
'1'111'11'1'111 ,. II " ill I ill' :dlll\'(, fllllllilla i" H II1paSIII'(, of all 111(' ('ollilil ions 
ill a ('halllll'l Ihat 1l'llIllo 1'('1:11'(1111(' flow, 

.\11 illSIH'I'lioll of III!' ntllll':- gi\'I'11 ill tlll'- tablps shows thal tll(' 
Ili)..!'il(':-I \'pllH'ilips al't' lint al\\'a\'s ill lhl' C'ilalllH'ls wilh Iltl' !.!"J'l'a I ('sl 
fa'ii. F()I' ill:-lalll'I', ill ('olllpal'i'llg thl' l'ilallllpi of till' SOllth 'Flll'i;:l'd 
P('PI' J{in'I' al l{tJiJl'l'ts, '1'('1111, (Tnldt' :2, p, 11), which has a fall of 
\.;\:2 fpl'I Ill'l' Illill', willi 111:lt of ('YPI'l'ss ('I'('l'k wilh a fall of ltl.1 fed 
IWI' II,ill', il i" :-('1'11 Ihal till' 1'01'111('1' has Ihl' !!I'l'atpl' \"I'lo('it\' dul' to its 
lal'!,!,('1' Ilytil'allli(' I'adill" alld I(·,..s I'(':-islalll'p'l() flo\\' as I'Pjlr'ps(,lltt'd by 
thl' \'alllc':- flf II, 'I'll\' hydl'aulic' I'adills is l'(!II:t! 10 tilt' {'J'()S,".:-('diollaL 
al'('a tii\'icl('d by till' w<'ll('d IH'I'illll'tl'I', '1'1111:, it is appal'l'lIt that a 
1:ll'gl', d('(·p liitch wOIlIt! l,a\'I' a !IT('all'l' hydl'auli(' nldills titan \\'0111([ 
a :-IlI:111. "hallow 011(', Fol' I'X:llllpll', tltl' hydralilil' I'adii of thl' ('h:lll. 
lll'ls of till' SllIlt II FOI'i;:('d 1)1'('1' ninol' al Hollpl'ts and tltt' BO!!II(' 
Pltalia llIay Ill' ('Olllpal'pel witlt those' of ('YPI'l'''s ('I'('pk allel J\:('all 
lla\'()11 a-- !!'in'lI ill Taldl's 1 alld :2, 

.\ C'(JlII(;:IJ'islln of til(, <"Ila11 11l'1 of ""ill()\\, ('I't'l,k ill [o\\':l with tltat 
of BO!!IIC' II:I:-ty ill ~Ii:-;-;i:-:-ippi, Wltl'I'P till' i1yeiJ':lIJii(' I'adii :tn', I'l! ­

slll·(,tin·I,\', ,J,:\;) alld (i,1. till' fall. !l,'i(\ alld (),"':\ foot pl'!' Illill', till' 
I'IIU!!'hlll':-S ('oC'/Ii('il'1I1 II, (l,lll:2" :Il1ti O,(I;l,i:t :llld tltl' \'plul'iti('s, ·L..fU alld 
1.'-,(\ 1'('('t jll'!' :-('('IIIHI. :-.ho\\'s lhat till' hydl':llIli(' l'adii and fall dll lIot 
dill'(,1' !!I'l'atl\': tll(' (,OIl:-.idl'I'aldp <lill'l'I'('IH'l' ill th(' \'('I()I'itil'" III list 
tll\'I'pf(;I'(, Ill' ;11Il' tu tltl' lal'!!1.: dUren'lll'l' ill til(' l'oLJ!!ilII('sS ('ol'fIieil'II1 II, 

(Taull's 1 alld ;3,)' , 

CO:,\()ITIOXS .\FFECTIXG EIWSIOX .\XD SILTIXG IX A CHAXXEL 

\,EGETATIOX 

Y('!!'l'tatioll ill:l l'iI:lIIlI\'1 {'h(·('I\:,.. Ill' ~I'l'ath' 1'('<lII('('S ('I'o"ioll alld pl'O­
1I\Oll'~ :-illillg, A 1)(,:1\'." Illat of !!,I'a:-';-;, hi!!il \\'l'l'r!s, ('altail", :-aplill!!s, 
ClI' sillall :-lll'lIhs pJ'olt,(·t~ til(' soil fl'Oll1 lhl' ('I'(J~i\'(' :I!'tioll of tltl' wat(,I'. 
alld thl' I'oots hold till' soil ill pl:IC'(', Thl' \,('!!pt:ltioll 1(,I1eis to I'l'f:u'd 
lltl' now, thlls I'('rilwillg tltl' \'dU('ity alld 1II!'J'l'iJy llll' l'l'o;,i\'(' adioll 
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di:,:tnnt'l' it'Olll till' l'd~l' of tlte bank. To this l'aUst' nmy be attl'ibutl,tl. 
in pad, thl' ~Tl'al \\:idl'nin~ of tht' ('ltanlll'is of tltl' HO\'l'l' HiveI' in 
towa, thp HOllth l<'ol'kl'd 'J)l'l'l' Hin'l' at Holwrt:,:, '!\,illl. and ttll' 
Hoglll' PllHiia ill Mississippi. Anothl'l' eaust' of thl~ ctl\'inJ of ban!,}; 
is IIndt'I'mining uy ('I'o:,:ion, till' pOl'tion abo\'l' tht' undl'l'illineli see­
tion of till' bank ('a\'ill~ into the l'iwnl1l'l. It is ob\'iolls thaL whl'l'e :t 
('oillbinalion of till' fo;'pgoing caU:'l'S of ca\'ing Ojl('l':ttl's on the bank 
of a diU,1t thl' ('H\'illg at'lion is \'PI'Y I'apid, 

~i()lIglting of' till' 1):lllks is q'I'Y C'OIlIIllOIl in tl1l' Houtit wht'l'l' altel'­
natl' fn'l'%ing alld thall illg 01'1<'11 O('l'1I1' sP\'l'raL tinH's dlll'ing a single 
spring :-;(':Ison. Till' fn'('%ing Il('a.\'c's till' soil. and \\'il('n thawing takes 
1'1:1('(' till' I(Hlsc'npd soi InHl\'('s down tilt' slope and tltc' lil'st high wah'l' 
t h!'I'Pll ftc,l' wasilps I t a \\'a \', 

Till' t('ndplllT to ('a 1'(' 'is ~I'l'atl'r fill' S(lme soils than 1'01' oth('l's. 
dl'l)(,llllillg U[lOil tlte anglp of 1'('[lOS(~. Soils in whieh layl'l's of sand 
an' fUllnd al'(' \'C'!'Y slIsl'ppl illh' to ('a I'illg, "\ 1llIl'ia! silt soils ea\'e 
IIIOI'P n'adily than ('lay soils, Tltl' sidl' slopl's of all of tlte l'hanl1els 
illl'{'stig:dl'd \I'l'l'(, 1I1('aSIIl'('d in ol'dl'1' to dl'tl'l'llli!ll' about what slopes 
sholiid bl' lIsl'd {or dili'c'l'pnt typl'S of soils. It was -follnd that for 
stl'idly allll\'ial !'nils in thp :\Ii ... ~i:-."ippi alld :\Iissolll'i l{in'I' bottnms 
ill t Ill' ~tatl'~ of ::\[issis~ippi and Iowa till' a\'pl'nll'l' of till' side slopes 
IlIl'a:-lIl'l'd \l'as 1 on~, Flattl'I' sIOIll'S Jll'obabl,\' wOllld be required 
Whl'l'(, ('pnsi<il'l'al>k sand i~ pnl'ollnt(,I'pll or Wh('l'(' the soil is an ex­
t1'(,IIIl'I,\' lillt, si It. :\[l'aSIII'l'IlIl'llts "h()\I'pd that thl' a n'mge side slope 
of ditl'lH's that dl'ain IIplantl an'as in Iowa, Tl'nness('e, and )[is:;is­
sippi was ahollt L on I.I:!, 'I'll(' silty soils in tiH'se ('oll1pamtively 
ll;tITOI\' bo(to!ll:-. a 1'(' 1l0! so 1i1H' as thost' ill tlte lal'~l' rin::'1' bottoms sillce 
tlH',\' han' b('l'll wasll\'d frolll Il('al'-hy uplnnd :lreas and earl'icd oft 
at I'l'iatin'''' hil!1l \·plo('itic's. 

~'ratl'l'inl'thal' ('an's into a ('halllll'l is not alwa\'s ca!'l'i('(] awa\, but 
Ill:ly :-'l'ttll' to tltc' bottom, This Itappens wl\('l'(: the wlo('ity is not 
!'ulli('il'll! 10 1ll0\'P thl' ca\,pd-in lllatl'I'ia\. as was the casp in sOl1le of 
Iltl' dit('hl's ill Bo!inn' ('OUllt\'. ~riss, In Fil!III'('s!) and H al'c shown 
('I'o:-s :-('c't iOlls of Iwo ditl'ilp,; ",h(,I'l' ('a\'ing took phil'(', In thc chan­
Ill'l of till' Xorth FOl'k('d J)p('1' Rin'!' thc' 1'('lo('ity was -+,;.7 feet l)('r 
S\'('olld. :-lilli('iplI! 10 I'PIIIO\'(, til(' (,ll\'p<l·in lllat('l'ial. whilp in the ehan­
IIpl of "'p:-I Boglll' Ilasly til<' \'ploeit,\' ,,'as bill n,!!;} foot pl'r s('C'oml, 
inslllli('i(,llt to 1'('1110\'\' til(' ('ul'{'d-in lllatl'I'ial whi('h spttll'rJ to the bot­
tOlll, Pl'adil'alh' all tlH' lIH1tl'l'ial ill t1lP bottolll of this ('hannel eanH' 
('nllll tl\(' ('III'illl! 'banks silH'l' (hp till' pntil'(' lI'atpl'slll'd is flat land. and 
(,I'osion is n('l!IIl!ilJl{', In SO II\(' instanc'\'s tlH' !lipan n'ln('ill' was Itil!h 
l'IHlIlgh 10 tn'ln;p()l't til(' lllatpl'ial if til(' l)oHolll yt'lo('itil's \\'l'I'l' able'to 
pick it up..\,!!·aill. SOIl1P banks ('a\'(' inio thp ('halllll'l as a solill mass 
hpld !<)l!l't1H'1' hI' \'l'!.!,ptation alld !'Oo!s whidl ('I'{'II watl'I' f10wincy at a 
Itigl! \'l~I{)('it,\' r;lil", to IllOW, All \'xalllpip of this tyW' of ('avii~~ oe­
l'UITl'c! in till' challlll'l 01' thl' Liltl\' ~iollx Hil'l'!' ('lit-oIl' in Iowa. 
(1'1. ~~ alld Iill', ~;~,) Fl'ol!l the fon'going it is appal'Pllt that the e:n'­
ilw of ditTh hanks Illar 1.)(' I ill' (':lllsl' ('it hl'l' of the ('llial'l!l'llll'llt 01' of 
th~ lilIing of a ditch, ' , 

BACI,WATER 

'I'll(' ('1I\,l'I of hal'k\\':IIPI' is a 1I1:11'I.:I'd l'l'dlll'tioll in til(' l'plDeit y of 
flo\\' dill' 10 a dl'l'l'I':ISl' ill thl' sloll\' of t II<' Wall',' !'urfal'(' ('aUs('d ill' :t 
high sl:lgl' at till' outlvl of till" l'hanlH'1. \\'Ill'I'\' lJal'kwat('1' Ol'I:III'S 
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the \'doeity for all,\' pal'ticular stage may yal'y widC'ly. 'fht' lIIaxi­
11111111 Ol'eUI'S wllt'll thl' outlet !'iwllneL is at lo\\' stagc. and til(' minimum 
when an ('xtl.'eI1l1' (\oOll s{agt' is jn the outlet ehanne\. lll-ne('~ it i:; 
appan-nl that tht' H'I()('ily may be sUl'h as to 1.ll'L'mit silting in the 
e\1annl'l at one t.illll- and scoul'in!! at tlnetbet'. In addition to widl'll­
iller thc ('hanne1. sl'oul'ill!.!' lila \' \\'aSll out much or nil of the silt t.hut,.., . , 
has aCl'II11llllated during l.Hll'kwntl'l' condition::;. The Boy!'1' Ri\'er 
at ,Jliss()ul'i \'alh'y. Iowa. is a good example of this tYl)(' of !'iUlI1­

lid, Bal'k\\'atcl' I'psulting frolll fluctuutions in its outlet'channel (the 
Missollri Hin-r) happl'lIs freqllt'ntly lUlll has a H'I',r dl-('i(bl illllllenl'l' 
IIpon till' dq)Ositioll of silt in till' ('hallllt'1. "'here tlll'l'e is eOIl:,:id­
l'l'auh' Yl'gl'tatioll in a channt'i. silt deposited dUl'ing pcriods of baek­
walP!' nUlV not all UP l'(-1110\'I-d dllrin!.!' tinws of hidl \'l'lol'itv, and thl' 
,ll'Vlllllldatl'd silt sollli ilH'ap:l(':lall-s {:Ill' diu'h. A'n PXlllllple of this is 
thl' AIll'n Cl'cck Chalillcllleal' ~li!:i:,:out'i Yalley, Iowa, 

YARlATIO;o.: LX WATER STAGES 

Hill('p thC' \\'ntC'r sllpply of a dl'ainaf!l' rlinnnel is depen(lent upon 
I'ainfall. and as till' dlll'atioll, intl'nsit\', and amollnt 01' rainfall are 
slIbjl'l'Ito ('xln'lIll' \'al'iatiolls, it is o'b'\'iolls that the stag('s ill the 
dmillagl' ('hanll!'ls will lik('\\'isc be subjl-d to \\'i<l(' nlriations, rang­
ing 1'1'0111 a stagl' a little a!Jo\'(' low water fm light !':lins to one often 
s('\'ernl f('et 0\'l'1' the banks of the ehannd for Iwan' rains. Ii'ew 
dminagl' eltannels han' bt'l'll dl'signl'<I te) ('any the I'llil-off 1'1'0111 the 
hen\'lPst rain. In gelwral tl\l' wlo('ity in a ('hall 1\('1 illl'I'C'ases with 
tI\l' stag(' so that wid!' \'al'iatiolls in velocity 0('('111', the highpst often 
lwing slInil-it'nt to l'allSI' l'rosioll all(1 till' low('st to \ll'I'mit silting. 

Oi'tpn in tl\(' ('asl' of :l l'halllll'\ I'unning to full ('ap:lt'ity "'ith a 
high \'l'I()('ity and \\'at('1' fully dlal'ged with silt. the watet' supply is 
~uddpIII'y l'ut of\' uy til(' ('l'ssalioll of min: tltis results in the deposi­
tioll of nlueh silt (llll'illg the rapidly falling stage. Vnder sueh 
l'onliitiolls 1'l'Osion llIay take pla<.:e ut the high stage and siltiug 
dUl'ing tll(' falling stagps, 

E:,\LAItGElIIE:,\T OF CROSS SECTION 

\'~hen, owing to ('rosion, a channel ",i(lens and the velocity is 
sll('h as to enrry in suspension all of the silt deliTere(l to it, the 
('hallllPI will maintain its original (\ppth until thc yelocity is so far 
l'('dll('('(1 as to ('aIlS(' dpposit of ~he chal'gl' of silt. As the channel 
\\'idl'lls the (,I'oss-s('d iOllal al'(,tl. lll<':L'l'ase:; so that the stage does not 
rise so high as fOI'IlIl'rly to I'ClllOye the same quantity of \\'ater. As 
:l ('('stilt thp hydralllic: l':ulius and the slope of the water surface are 
slightly redu(,l'(1 with an aecompnllying reduction in the ,-docity. 
Siltiflg ()('('III';-; lllld illl'I'('HSP:': "'ith path dc('rcllIent vf the Yelocity, 
alld a, gradllal fillillg takps plaN', whith kceps pace with the widening 
of the l'halllll'l. 'I'll(' dl'lwsits of SP<iillH'llt in TWl'11t,\' ~[il(' and 
('hawa ppall CI'l'l'ks in ~Iis;-;i-:~i ppi 1l1'Ouably were caused chiefly in 
I his IWllll\('l'. (Fip;~.;3 all(l i,) The salllC tit ing htl ppellc(l in the 
cliannpl of the Bo,Yl'l' Hin'l' at Dunlap all(1 ::\IissollL'i Yalley: Iowa, 
bllt had !lot lH'O('('Plll-d fal' at the lillle of the la:;t cro::;::;-:;cctiollal 
IIIl'aSIIl'l'lIIl'nt!:'. (Figs,:.!() tlllll :.!l.) 



SILT CHARGE IX STREAMS 

Thl' ~ilt in a sl :'('alll lila \' be waHllPd !'I'om til(' s\1I'facl' of til(' trilJU­
lal'Y \\'alpl'sll('d, 01' it ma)~ bl' pid-a'd lip 01' l'l'odl'd from tIl(' bed or 
~idt's o!' til(' ('ilanll(,1. If IIll' \'('Iocil \' is lIot slIflieit,nt to callSI' t'l'Osion 
01' 10 piek lip lllat(,I'ial thal ilia,\' ('a\'~' into the eilannel. and if erosion 
fl'olll flIt' wall'I>llpd is Iwgligibk, til(' waLpl.' will ('ontain vel'y littlt' 
silt alld flIpI'(' will lw ]Jmdil'allv flO silting 01' Cl'osioll in the ehanlleL 
TIIt' ('il:lIllll'ls of Pc'call Ba\'oll :Ind EaHt:i~()glll' Hasty in Mississippi 
al'(' instanc'c's \\'h(,I'l' till' Ilol'l'going conditions pl'P\'aill'll. If tl1l'sl1 
sanl(' dlallllt'ls wilh lIH'il' sliglIl fall and low wloeity drained up­
land al'l'as, as is I Ill' eaHl' wilh till' l'hnnllt'ls in Lt'e COllnty, Miss" tIll'y 
wOllld sill lip l'apidly, 

Thl' qllalltity of sill l'al'l'il'd into ('halllll,ls frOIll uplallll watel'slwds 
is pX(,l,('dillgiy \'al'iabh' and dt'lll'ncis lal'gl'ly u]>on till' intpnsity of 
IIll' min!':tli and lI]>on I ill' sllsn'ptibilily of thl' gl'olllld slIriaee to el'O­
siuH, 11' tlIp land slIdal'l' Ill' Pl'Ot(,l,tl'd fJ'(l1ll el'osion, as by systellls 
of v:()od I(,1'I'al'PS, \'PI'\' littlt' waslIing will I'('SIlIl, and the stl'eams 
will bl' ]>l'adi('ally fl'!'t' of silt. "Tith'tlw ('x('pption of the stl'e:Ul1S ill 
Boli\'al' COllllly. ~Iiss .. Ihost' IIIPnliOlU'd ill Ihis IJlllletin WPI'C, during 
Ilia xi IIlllln floods. a Imost filii v eha I'!!t'd with si It (,l'o<1ed fl'om the 
hilly portiolls of tlwil' watl'l'slil'ds, "\"l1l'n 1ll0rl' silt is contributed to 
a dltlllll('1 tlrlln tl\(' walpl' ('an C:lI'l'y. till' PXl:PSS is (leposit('d in its bCIl. 
An pXlIlllplt, of this typP of' siltillgis the Cypress Cl'cl'k diteh in 
Tl'nll(,;';sl'(, wltidl Itas a lal'ge fall and a faid), high velocity, but 
"'lii('h WllS o\'l'r1oaded witlr silt washell ft'om the comparatively 
"tppp lrillHideH, ' 

YARIATIOX IX FALL OF CHAXXELS 

01111'1' fa('lol's I'pnlainill!! till' salll('. I'll(' Yl'loeih' in a elranJl(,l v:trips 
allolll as Iltp Hillal'l' 1'001- 'of tltt' fall. HPIl('P, ii- is appal'pnt that if 
Illl' fall ('all II(' dlallgl'd at will all,\' dpsil'('d \'plo('it,\' Illlly bp obtained, 
,\d\'alltag(' i" lakl'1I of litis fad ill l'Cllltl'ollillg Pl'osioll on sOllie stl'l'alllS 
11\' hllildill!! d1l'('k daliis :)(,I'OSs (1)('111 al illll'l','als to I'l'dlll'e till' fall and 
li\('l'l'h,\' Ilil' \'(,I(H'iI ,\' alld till' Pl'odillg IH)WPI' of I Ill' watl'l', Till'sallw 

lll'i'l<'ipll' is appli('d 10 IH'P\'PIII ~iltillg ill a cltalllll'1. As is gl'IIt'rnlly 
\IIOWII, til\' fall flf 1I10"t l'ilalllll'ls dl'l'I'l'a~l'S fl'Olll III(' "PIH'I' to thl' 
10w(,I' ('II(I ot' I Ill' watl'l'slrl'd; SOliH'I illll'S ('lrallg!'s ill fall al'!' "CI'Y 
:1I)I'II]>t. hlll gPllPl':dly till',\' af'(' !!I'adllal. OtlWI' ('ollditiollS heing the 
~anl\" tlH' dlalllll'1 will ('al,!,,\' 1I101'l' sill Oil tll(' slpl'I)(,I' thall on til\' 
natll'l' I!'l':tdl'H, alld Wlrl'l'(' atJl'llpt l'ilall:,!'ps 0\'('111' and fol' sOllie dis­
tall('(' twlo\\' Ilwt ]Joillt silting tak('s plan' IIl1til tht' balancl' between 
Ilrl' ,..ilt l'al'l'il'd and Ilrp ,'plocil\' of IIH' wate'l' is l'('stOI'l'(1. 

TIll' illfpJ'('Il('P "llOlild not 1;(' dl'awn fl'olll til\' alJoVl' Ihat the 
\'('Io('it,\' in all "II'palllS wlll'l't' I hp fall dp('I'PlIH'S gl'ows Ipss as the 
"ll'('alll ap]ll'Oal'iIl's ils 1I101llh, Hllch is tlw caSl' only \\'11\'11 all othe)' 
('olldiliolls all'pctillg Ih\' \'('Ioeil,\' 1'(,lllain thp salllP, Fol' l'xalllple, 
111(' ,'('Ineil \, in till' ('halllH'1 of tilt' HOllth 1<'01'kp<1 Ik('1' Rin'r at 
Hnlwl'ts, 'I\'nll .. was fOllnd 10 lw ltiglll'l' than that of till' South 
Forl«,d J)ppl' Hi n'l' a bo\'!' Robl'I,t s. a I .J tl('ksoll n nd at Hpncll'I'son, 
.\ltllOlI!!h Ihp ('h:IIII1(,1 al Hob(,l'ls 11:I~ Il'ss fall thall at ('itbel' of 
t I1\' ot Il'PI' poillls, it haH a lal'gl'" hydl'aulil' I'adills and a lowpl' value 
III' 1l-I"Jth 1':1('(01'" that t!'lld to product' a hi:,.dH'1' \'\'Iol'ity, Another 
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('x:nmpll' i~ the Boo'uP Phnlia ('hnI1lwl in ~Iissis~ippi as ('ompared 
with the ("hannl'1 of BOgll!.' Hasty. a tributary of tlw BO!1:lIe Phalin. 

Th(> Illost slldd(>n \'ariation in the fall of draillage ehanllpls usually 
takp~ plaet' when' a stn'am clIlt'rgl's from all area of rolling anti 
hilly relief nlHI ('Ilt(>rs till' ('oll'lmratiH'ly flat bottom lands of a 
large 1'in'l' such as till' )ris~ouri Ol' th(> ~lississippi,. Silt at high 
n,locitil's is brought down frolll the hilly an'us and dl'posited in 
the bottOiIl-lalld ('halllll'ls of low \'l'locit Y. ~u('h a eondition exists 
whHe the ('han nels of A IIt'il and "Ti 1I0,,, ('reeks enH'rge fronl the 
hills, and the condition is sOllll'what aggra\'atl'd dllring times of 
ba('kwatl'1' from til(' ~Iiss()lIl'i Hin'r. ,nll'I'l' this condition rl'<}uires 
too frpf[uent elenning Ollt of a diteh it ean be n'llll'dil'd by ("on­
slTllding spdilllPlitatioll basills on the bOtt01l1 lalld wlwl'(> the stn'am 
l'IlH'I'gl'S fmlll till' hills as has bt'l'n donl' Oil :-;en:raL "trealllS in tht' 
Bllrt-"'ashillgtoJl distriet ill castel'll Xebrm;ka, 

\'OLU~IE OF m:X-OFF WATER 

Oth('I' faetors Iwing tlte same, the total \'ol11me of water that runs 
oil' throllgh a ('hannt'l illC'I'l'asl's with tht' size of the watl'rshe(L and 
I he :tIllOllllt of raillfall. ":he1'e tho rainfall is the same, stagps ill 
stn'anls with large watl'rshe<is 1'l'll1aill high for a longer period thall 
(Lo thos!' ill stn'allls with slIlall watpl'sheds, Thus. high stages in 
t Ill' ~ollth Forked Del'r 1{j \'er at Hobl'I'ls. Tellll .. with'a watershed 
:trt':t of jOl square Illiles. COlltillut' usually sen{ral tlays, while in 
('ypress ('I'('l'k at B('tl)('1 ~pl'illgs, Tellll" with a wutershe\l al'ea oi' 
(i sqllarl' IHiks. ther last olll,\' a few hours. It is therefore apparent 
that thl' till\(' during ",hieh (,I'osioll and siltillg oe('ur is l1lueh greater 
1'01' a C'hallilei witll a lar~l' watershed than fot, one with a small 
watl'rslH'd. an(l this aC'('Oullt:-: for the fnet that el'osioll is sOllll'tilllPS 
slo\\'er ina chanlld with a large fall alld SIiIall watprslH'd than in 
u ehnnnd with a :-:Ii!!ht fall nnd alai'!!!' \\'atprshed. 

In the casp of l"hanlll'ls with watt'rslwds of the SHlllp size alld 
similar ('hal'lIdl'risli('s. thl' grpatpr l'rosioll and siltin~ will takt' 
plm'pwht'n' tht, grpah'r alillual raillfall (j\'('III'S. sillce, tor inslanl'l'. 
till' Il'lIglh of tilllP that high st:lgps prt'nlil ill a ditch will be greater 
\\'iIPJ'(' tlH' alllluairaillfall is lin illl'hes thall wlwl'c it is olll" :)() illl'iIl'S, 
This is olle 01' till' l'('aSOIlS why, otlwr l'onditiolls being tlH~ salllP, ero­
sion amI silting pl'Ogrpss 11101'0 rapidly ill till' ~ollth thall ill till' 
Xorth, til\' frl'qut'IIl''y of floods Iwing lI11lCh les:; ill the XOl'th Oil 

H('('Ollnt of the Jightt'r raillfall. 

EFFECTS OF EIWSIOX AXn SILTIXG O:\' THE DISCHARGE 

CAPACITY OF A CHAXXEL 


'I'll(' (li:,:ehal'),!"p ('apaC'it~' of a ('hannel lllay he in(,l'easecl b~' erosion or 
dl'!'I'l'aSl'd by silting, III ('olul11n H of T;llJl('s 1. ~. and B. opposite tlH' 
JIH'UIl \"('Iocil ips ill ("olul1In,: are gi \'el1 disehal'ges that were measured 
fol' bank-full staW's, The nthp!, disC'hal'~:l's in this column were com­
puted upon tlH' assumptioll that the nlm' of II- for eath ditch n' ­
llIained th(, l'nnw al' at the tinl(' the aetual dis('harges wew measured. 
Attt'lltioll is pal'ti('ulllrly (',dlp(} to tli(' fad thaL evell "'here there 
was no ('hall!!l' in tl1\' ndllP of II. an incn'a:-;(' ill (Toss-sectional Ul'l'a 
d()('s Ilot lH,(:p:-.sal'ily I'Pslllt ill an'inn'pas('d disl'hal'gc ('apaeity sinc'p 
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tll(, hydraulic r:\(liw~ mny drrrpnsp ~ntlici('nth'. on acconnt of siltilw. 
to of\\spt. 111(' ilH'rpn~pd (~ross-~l'dional llrPtl ('at1~('cI by erosion. l~~' 
I'I'1'PI'('II(,(, to til(' tnult's it is s('('n that in many instan'e('s decided iri­
('I'('a~ps in cli~('h:II'!!l' ('apacitil'S took placpwh(:rp t11('rc 'was \'en' titth' 
(·hang<' in th(' yaltlp of II. jlldg'ing fl'olll the condition of tlw eli'annels 
:--I\O\\'n in till' pllOtogTnpirs, ])minngp (,OIHlition;; oyer the lJoitolll;; 
dl'ainl'd by 'I\wnty ~[ik en'pk in ~Iissi,.;~ippi and the North Fork('(l 
Jkl'I' Hin'l' ill '1'l'l1l1('s,.;('e illlpl'o\-pd gl'l'atl)' as a l't'sIIlt of the incl'l'aspd 
di~('hal'gp ('apa('il ips of tirPS(' chullllpl:-:. 111 both of till'se illstam'ps a 
('oll,.;i<i(,I':tidp linalwinl ";:l\'ing \\'a~ pfl'l'l'iptl by digging- a channel 
~'lllallt'I' tllan was nppdpd alld allowing till' adion of l'l'osion to enlarge 
it to till' 1'l'(lllin'd size. Iti,.; tl'lll' tllat. in adopting this pl'Hctice. the 
h'lIdit 1'1'0111 ('l'Osiol1 is not l'l'aliz('(l illll1l('diatl'ly, HO\\'l'\'el'. in the 
('asp of till' XOI,thFol'kl'(l J)ppr Hi \'('1'. b,\' till' tillie it larg'(' part or till' 
lal1d wa~ ('lpll/'pei allli I'pad" for clrltinltion tile (litett hall ('nlan..!:L'd 
t () a<il'qlla Ip ~iz('.' , 

Oil tli(' otlH'1' 11:I1ld. ~iltin!.!' 1\1:1 \' ()('l'III' alld dl'en'asl' the disehnl'!!p 
"np:lt'ily of it dit('h. as in 'the c'a:-:p or ('YPI'l'~S ('I'Ppk neal' Betiipi 
:-;pl'illg:,. Tenn, This is \-PI')' COllllllon \yIH'I'P ~il\' bI'Oll!..dlt down by 
ilplalld ~trpaJllS is dppo,.;itt'd in ('lialll1l'ls l'xtl'nliing through bottol1l 
1:llId. 

FIELD )IEMilT HE)LEXTS 

i'1'l'lilllinal'Y to mnkin!! tIlt' ('I'o:-::-:-:-:pctiollal llll'a:--lll'('I1lPllts of pa('h 
}:tl'l';IIII. a Ipllu-t h of ('11:11111('1 was :--ph'('lp(1 in whidl (,I'osioll and ,.;iltin!! 
\WI'(' typi,'a I: '1'11(>";(' ('(Ill I'H'~ I':IlIgpd in 1t'llgt Ir from ;~()O to IllO[:P 

tlian J.(HI() f('Pt. "-ithill pt\{'h !'Olll''';P fl'olll lin' to ('i!!ilt ('I'OSS spetiolls 
\\"('1'(' lIlacil' HII(1 thpsl' 11ll':I:--lll'l'IIll'II("; \\"('1'(' /'l'pl'a((,il at intl'ITals of 
fl'olll OIl!' to pight ,\'eal':-:. TI\(' IIll'a";lln'I\l(,llt:-: \\'l'I'(I ['l'pl'uted once fo[, 
~()I1\(' :--11'(':1111"; :llId I \rive fol' 0111('[,:-:. 

"\t tlip tillll' tlil' Ii 1',.;1 (T()"'~ ";l'dioll:-- \\'('/'(' lIIad(,. ll11'a";III'PlIll'II(S of tl1<' 
,.;\Il'f:\{,(' :-.Iojll' :llId \-pl(wity of Ill/\\' \\'(,I'l' abo Illaell' 10 <il'«'l'lIliIlP 11](, 
l'ollglllll'CoCo l'Ol'I1iI'iPIlt. II. in Kilt (Pl"", fOl'lllllla, TIll' 1'(''';ldts o!' tlip:,l' 
Intl('1' pX[J(,l'illll'lIh nll<l I'll(' 1\\('lliods of Ilwkillg IIIl'n"III'l'lllPllts an' 
1)J'l'~l'lItpd ill TI'I'lillil':ti Bliliptill 1~!)_1 II{J\\·I'\·('I'. :-:(JIII!' of IIIl' l'('slIits 
a I'P illcilldl'd ill IhiCo hllilpt in to :-ho\r lltp !,plnt ion l'xi:,tin!! I)('t\\'(,pn 
,.iil ill!! allli ('L'(J:--ioll. and tlil' It,nll'tlllli(' ('lplI,PIII:-: ill a ('ltallllPl. 

CQ)IPl'L\TlOX~i 

TIll' ilH'all ('I'o-':-:-Copcliol1nl :lI'P[ls !!in'n in T:lI,I('s 1 to :1 "-Pl'l' elptel'­
lIIilll'eI ill till' f{Jllowin!! IllalllH'!,: 'TIll' :-'('\"PI':l1 ('1'0:-:" H'ction:-: aIoll!! a 
('Olll'Col' \\'1'1'(' plotll'd oil ('I'o:-::-'-H'dion paper: tlH'~l' ,,-ere tl1('l1 :';[1])('1'­
impo:-:pd :-:0 tilat II\(' ('(,11«'[, lilws alld till' \\"atcl"-,,"daee lille", fOI" a 
1,;lI1k-rllll ~t:l!!(" ('oillf'i<il'{\: a llH':ln ('I'os:-:-;.:pl'tion lilH' was thl'll cletpl"­
llIilIPcl fo[' l'ai'h :-:l't of I1lp;blll'l'lllcnts. and tlw:-:(' were plott('(l as shown 
in Fi!!IIJ"('" ~ to ~:l. illl'iu,.;in'. ntH' on'l" anothel" a:-: def'C'l"ilx'(l above, 
~\ny "(·hnll!!!, in tltl' c-iulnllPb tlllrillg til(' pl'l"io([ of oiJ:-:f>ITatiOIl js 
tll11-- l,\·ielPIlt. Tlw original ('1'1);.::-: :,pl'I iOIl:, of the ditdl(,s. according 
to Ihp l'1I!!illl'PI":-: :--pl'('ifi('ation:--, :11'(' al,..o plottpcl with till' 1lll':I1l (TOSS 

";PC'/ iOIl,". 11IIt il :-.lIolllei h(, l'l'lll(,llIhl'l'pd that :I dl'p<I!!('(\ ~('('(ion :,plrlom 
('Oll fOJ'lIlS ('I()~I'I,\' to til{' :-:IWl'ifil'd diIlIPlI,..ioll,.., ' 

11:\\£..;r':It. (. E, I'ro\\" uP \\,\tJ·:1t J, 1IIUl~,\lil'; 1·II.L\\t:IS~ t'.~. IJpVt. ~\~I'. '1'1,<:11. Hull. 

I:!~I. 111·1 p., illll:-:. Hl:.!P. 
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The wfltel'-snrfac(' lin(' for bank-fnll stagc was plotted on both the 
l11l'fln (TOSS sections and the se\'l'l'al IllPtislIl'E'll el'oss seetions. In 
c:flses \\'hpre the spoil banks sel've as ll'\'eps this linp was takpn as 
len~l with the gl'OlIncl surfa(,e olltsidp the levees. FOl' that part of 
P!tch Ill('an crOss sl'dion below the ,Ya.tpr-slll'fa('e line the CL'os:i-sec­
tional aI'P:l, ,yett('cll)l'I'illletel'~ top width, and average depth, ,yhi('h 
I htls l'epl'('sent the n1('an val lies in that coul'se of tlIe channel, ,\,ere 
dd('['milll'd. The (Toss-sectional an'as wel'e measul'ed with plani­
Illl't (II'. TI\l' hydratll ic' rad i us '1'01' e:lelI mean seC'tion was computed by 
di\'iding Ihn (,I'oss-sectional al'pa by the wettwl IWI·imetN·. \Talues 
(It nonsilting veloC'ities C'OlTl'spon(ling to tlIe a\'C'ragl' maximllill 
d!'pths \\'Pl'(, taken fl'om the ellne I'epresenting Kennedy's forll1ula. 
(Fig. I.) ('olllplilat ions for valtl('s of II in KllitPI"s formula were 
made ill the manller described in Technical Bulletin l:W. 

TABULATED RESVLTS 

TahIrs 1 to ~ show 11I(' lrnlranlic ('lrn10nts of th(' chann('ls together 
with data I,platinl-!: to tlI(' c:lmn!!es in tilt' ehalll1('1s c1tle In Pl'Osic;n and 
silting. In most' ('as('s till' C'rciss-s('('lional Hl'pa gin'n as of the time 
till' ditch ",aR eonstrlletpcl is basp\l upon the dinwnsions given in the 
l'ngilll'l'l"s s[ll'eilientions fo!' thp C'hallnel. ('slIally a ditch is dug a 
little widp!, and II littlp c1(,p]ll'!' than thp SI)l'C'iliC'ations l'l'qllire, but it 
IIlay bo dug Sllllllll'!'. COl1spqu('ntly not mllC'h (lp]Jl'l1(kneo can be 
placl'd upon these a!'ras. ancl thpy ar(' of little signilicance ,yhere 
only a slight ehange has takpn plaee in tlle chamwL 'Yhere a ,ery 
!lTPat ehallge ha:i O('C'IIITNL ns ill till' Boyer Rin'[' at Dunlap, Io,,'a, 
tile p!'obable errol' in the original area nt ('onstI'uction ,yould not be 
large ('nollgh to alrl'et matl'I'ially the ppl'C'pntage of change in the 
noss sP<'l i () n. 

III ('ollllnn 7 aI'(' !!in'll the IIll'all n']ocitips ill tht' channels which 
WPf'(' IllpUSIII'pd at :ihollt til(' til1lp til(' ('I'o:-s-:-ectional l11eHSIII'(,Il11'nts 
op]lositp whic'h thp)' aI'(' plac('c1 in thp taille w(,l'e matlp, alHl in COlllll1n 
H arC' shown thp \'C'locities ('oITl's]loncling to the an'l'age maximum 
dppt h for ('[I('h dWlll1l'1 a" ('(lllIPlltl,c1 by Kl'llnl'cly's f01'l11lda. 

('ollll1ln !) "hows t IH' di;-;dlal'gc's of t hl' ('hal1lwls in (,Ilbie feet pel' 
SPc'ond, TIll' nllll('S gi n'n opposi t e the yeloeitiC'fi «,0] \lmn 7) Wl'ro 
ohtaill('cl by al'tllal gagings. TIll' otlll'1' yallles ,,'('re ('oll1j)ntpd by 
Iising the nlll!('s of :-10]1(, :tllcill, ",ltich al'(, gi\'en in ('olllll1nfi 1:3 and 
I.t-. an(l whic,h ,,'PI'P d('(l'l'lllin('cl at the timp the !!H!!ill!!S were made. 
Thl' cl is('ha I'!!p \'a Illps a 1'(' !!i n'n to show the ('/Tl'ct of erosion or silt­
ing II]Jon tll(' dis('ltal'gC' c';lpa('ity of a C'hannl'l pl'oyi(lecl 110 ('hange 
in the I'OU!!lllH'S:; ('ol'l1ic'ipnt O('C'IlI'S. 

TIll' IIlp;\I\ lIIaXillllllll clC'pth:; :mc1 llll'an (op widths of ('aeh dl;lll­

.1H'1 an' !!inn in ('olllllins 10 and 11: thl'sl' ya111l's inclicatl' til(' changl's 
in tll']ltl\ alld \\'idth ('[\lIspd by l'rosi()l1 anc! silting. Column 1:2 sl1<;,YS 
tll(' III('all Ilydl'alllic radii. ('han!!('s in whi('h indicate Yal'iations in 
tll(' hydralllll' ('I\i('iPlleil's of till' (:hnllllP\s. otlwr fnetors l'C'mnining the 
same. 

III ('olllllln 1;; art' gi\'pn the c1ppths nt \yhi('h thp watpl' stoocl oyel' 
t!It' hallk" for floods dlll'in!,!' the spason in ,yhich the dischar!!e mens­
UI'C'll1l'llts \\,('I'e lIwde. ,. , 
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Colllmn:-; W, 1T, alld 1H "how Ilw tillll' that elapH'd l)('t\\'eel1 tlw 
lIH'aSIII'('IIIl'lIt:-; a;; 1lI1l11i)el'ed in ('Ollllllll:\' III colllmns U) aIHI :20 
an' ~i \'('n thp (leI' ('Pllt eha lI~e;; in the (,I'OSS-S('('tiollal area;; and the 
dis('hal'g-":-; dlll'ill~ thl' 1H'l'iods hl'1 wpell (h~' IlIl'aSlll'l'IIH'lIts illdicated 
ill ('OIUIIlIl:-; IT alld lHo l'sltall\' two vallles al'p !!in'lI for <'aeh ditch, 
till' first \'altH' illdi('atill~ ('hall~(, that (j('('III'I'ed h(,twl'l'n l'OIl"tl'lll'tioll 
alld tIll' filial JllPaSIIl'l'llIt'lIt:-; alld thp S('('01HI in(lil'atillg- ('hallgp 1)\'­
i \\('l'lI till' fil'sf: alld thl' filial IIlpaSIlI'PIIIl'lItS. ('011111111:-; ~l and ~~ 
gin' tlw ehallgl';; ill dl'pth alld top widl h. showillg wlll'tllPI' ;.:iltill~ 
or (,l'osiOIl luok plan' dllrillg til(' pl'l'iod of oiJsl'l'\"atioll. 

nESCRrpTIO~ OF 
CHANNELS 

flTREAMS IN' LEE 
l' 0 U N' l' Y, MIS S.lMAR~H' '91l 

I 
I 

?lrea;':I11'1'llll'nt:-; or 
the followillg 1'0111' 

I'llalllll'b \\'Pl°l' made 
ill Ll'e COllllt\'.:Mis,;,: 
~llld <. 'l'<'l'k, ''J'Wl'lIty 
~[ile Cre(ok. ehaw­
appah Cn'pk, ancl 
( , 0 0 new a h ('n'ek. 
Each of t1H':'P <"11:111­
tH'ls \\':1>; Ill'arly 10 
\'pal'S old at thc timc 
~d' Ill(' last meaSIII'C­
11I('nt;; and they 
(hH'I'rorc alJ'ord a 
good op pod II n i ty 
for the st ud \' of ero­
sion and' ;;iltin~, 
TIll' ('ollllition;; III 
IIH'se dWllnel;; arc 
(ypil'ul of thos(' in 
till' II pIa 11<1;; of )ris­
"i:,;.:i ppi :II1C I adja­
('('nt Rtatp;; wlwl'p 
tJ Il' \\'a ('I'o.:hed a I'eas 
I'allgp fl'om about iiO 

to LiO "c/llal.·l' Illil\,,,. aile! whl'l'!' (hpl'l' is ('oll:'iti('I'alJle fall. Thl' I'oll!!h 
alld I'at 1(,1' ;.:It'('P w:lll'I'"II('I/:-; :II'(' :-;llhj('('\ to mpid l'l'o;.:ioll unci the 
;.:tTealllS at flood ;.:(tI!!(':-; al'('lh('I'!'t'ol'l' 1Il':I\'il" ladl'n with silt and "alld, 
Till' alllllwl I'tlillfa!'1 is about ;-~() illd)('s, . 

CI'O~S spetions of' thi" ('halllH'1 \\'PI'P Illl'a;'HII'P(\ along a ('Olll's<, l.H),~ 
/'P('t in I('llgth jll"t abovl' thp highway \ll'idgp about 1 lllil{' east, of 
TIlJwlo, Thl' fir;.:(- IlIpa"lll'l'III\'lIls W('l'(' IliadI' aholl! 011(' ),\'al' a Itt' I' 
(hl' ehanllt·1 was l'xl'tI\'at('(1. anti the la;.:t IIIl'a;':lll'\'lIlent;; abollt ei!!ht 
.,'euI's aft!'1' till' lil',~t. b'rOlIl Platt' 1 it i:-; appal'l'llt that till' cll:lIilll'l 
dl'tl'l'iol'atl'd gn'atly. ha\'ing 11\'('0111(' ('hol,wd with tI gl'owth of Wl'l"!;;, 
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SllL'dllts, and willows, Althollgh the strealll has a comparnti,'cly 
good fa II Lhe 1";\((' () f ellia l'gl'IIIPII t dIll' to erosion was l'da tively slow 
(fig, ~) silH'c the ngPiation ill the channel tplHkcl to dpc1'easc thl' 
,'('Iocity and IlL'ot('('t the soil :fI'OIll erosion. The soil is an allll\'ial, 
:-andy, waxlike day, 

rn Ih is ('ha 1lIH' I I11l'aslll'('nll'lI b \\"PI'(, lIIadt' O\"('L' a COlll'sC 3:Z,l fl'l't 
long Iwlow thp higllWilY bl'idgp ubollt: 1 lIIill' cast: of Bald\\yn, By 
I'dl'LTillg to 'rablp 1, it is sl'ell that this ehann('1 In(,l'euselll'apidly, in 
iJot It (il>pth and width, 1'01' s('\'(,I':l1. yeal's afteL' constl'uetion; thl'll 
:-pdillH'lI!alioll began alld. while t/w ,\'idelling continued, a considel'­
aIJIl' del'J'{':ls(' in dl'plh ()['('lIITed as is showH ill Figul'l' 3. The lal'ge 
fall, fl'Ppdolll 1'1'0111 n'gl'lat ion (pi. :!). and slls('eplibility of the banks 
10 ('ll\'illg \\"l'n' pl'illl'ipall,\' rcsponsible 1'01' the rapid \\'idcning an(l 
t'l'osioll of Ihi", ellalllll'1. The sandy natlll'(' of the soil L'cllllered tlw 
l'llllks pal'ti<'lriudy sllbjPl't to ('a,·ilig. whi('h ,\'as ,!!l'patly u('cclcmted 
h,\" thc \\'Pight 01' tlw spoil bUllks pla('p<l 11('aL' thc edge of the ditch, 
During tlH' Iil'st fcw ~'('aJ's aftl'r l'onstL'll('tioll thl' '.vatel' carl'ied away 
lIlost of til(' lIIaleL'inl that ca\'l'd into the chnnncl; but wlll'n Cll\'illg­

or (1)(' spoil Ilanks b('gnn, th(' lIIah'l'ial i\'ll into tllP ('hal1l1('1 fa~tcL' 
(han it ('oliid bl' ('alTil'd a,,'a), !J,' till' wateL' and llllidl of it settled to 
ill(' lJottOlll, .\ part of tllp' sl';lilllcnt was caust'd by silt and sand 
lI'aSlll't! frolll til(' hills dllring floods, some of whidl was dcposited 
ill (11(' ehallllPl 11'11('11 (II(' floods sllbsid('(1. )IOI'PO"CI', the YClocity jn 
(hl' dlalllll·1 was <1('('1'(':\:-;('<1 1'1'0111 \"('a I' to ,'par as tilt' ('I'OSS scction !!;L'C\\' 
lal'U'p!', Fi!!lIl'(';~ indicatl's I Ill" l'Xtl'lIt' to which s('clinll'llt wa~ de­
(lositl'(1. til<' ;;oil is :\ lI'ax\' day loam eontaining; cOlIsid(,l'able salld 
\\'hil'h IlIak('s it pal'lil'lIlal'l\r Slls~'l'()tibll' to l'l'osi()II. t;ill('e l'onstl'l\l'­
lioll, <lminag\' conditions Iui\"(~ ('Olltilllll,(L to il1lpl'o,'c with tile in('l'eas­
illg- disdlal'ge l'apal'ily or thl' dlalllll'l. 

('11.\ W,\I'I'.\ II ('1:1,1';1( 

.\fpaSIII'(,IIH'nts of (llis ('hUIII1P] I\'l'I'(' nUI<!t, aloll!! a ('O\lL'se ;~:20 fel't 
ill Il'nll,til bt'!\\'l'l'n till' hi!!lIwu,' anti Ill(' raill'oa'd ))I'id!!l's olle-half 
Illilp :-;:lItlt of Shallnoll, ;1'11(' (,'ollditiollS !!o\'Pl'nin!! l'1'();;ioll ancl silt­
in!!; 011 Ihis ('ilanlll'l II'PI'(' almost idl'nlic'al'",itll tllu:,,(' or TW(,l1ty )Iilc 
(';'ppk, (,Xl'Ppt that possibly! IH' soil dcws 1I0t {'!'Ode so {'asily. (Fig, 
-I,) TII(, ('halllll'l was pl'a('( i('alLy 1'1'('(' of \'l'gl'tation in 1!)1:3. ancL 
l'XI'l'pl 1'01' a fel\' snHlll saplings ('ontail1l'd little in U):!l. (PI. :3,) 
Thl' "oiL I':lrips frolll a sandy loam at the top to a waxy day at the 
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bottom. Tllp di!:wlllll'g'(1 l'apal'ity ill('I'l'a:,wd, bIll not as 1II11l'h :u; ill 
till' ('aSI' of T\\,(llIty ~Iill' CITl'k, Silll'P tilt' hydrlllllie I'lldills (k('I'l'tu.;ed 
aftl'l' un;\. \\'hill' t'Itat of 'I'm' II Iy )/il(' ('l'l,(']i: ,dlO\\'l'd a sllIalL ill('I'l'asp, 
TItl' inl'I'('l'IS!' ill di~l'!largl' eapllt'it.\· hd\\'l'('11 l!lla alltl Ul:H was not 
~lIfIi('il'llt to ('all:'(, IIl1l1'h illljll'l)\'Pllll'nt in drainag'(','onditions, ",It i It! 
til\' illl'l'P:I:-l' priol' 10 Ihal tilll!' ('tI'P('\pt\ a \'('r,\' I.lpt'ilkd illlpro\'l'llll'llt. 

('I'n"" ~t'di()lIs of lItis ('It :I II II!' I \\'('1'(' 1I11':lSlIrpt\ along a. ('OIlI'S(, of 
I:-I() f('pt hpl"'('!'11 till' higlIway :lilt! IlI(' I'ailroad bl'idgp abollt 

I 1,/17
/ ) 

Vllil In! I. ('lOSS ~p(·tioll (lr ('lInwUJlIIIIII ('1'( I'I~ I} ('11 I' ~h:lnll(lllt :\Iisx. 

I Itrl,(,-follrl liS of a Illil(' lIorth of :-;lIanlloll. I>lIl'illg lilt' fil'st. fpl\' 
."I'ars a fI(,l' ('()JI:-.tl'lldioll I his ('ilalllWI \\"as uractil,;t1ly f!'l'l' of n'w'ta­
t iOIl, alld its (,lilalW'IIIl'llt till!' I"l l'rosioll alld (':I\'ing of the ballks 
was \"I'I',\' rapid. (1'1. ." and fig. ,-;,) .\. g'rowth or Il('a\'y grass 
11ll'1l apIH':lI't't\ in tltl' ('IIHIIIIPI: l'rosioll 1\'1IS ('II('('/;:('d and siltillg took 
pl:l('(', gi\'illg Illp ('olillilioll of till' (·ltlllllll' l a~ at tIl(1 J:lst IlIpaSIII'l'­
IIH' llls. Lal!'l', til(' I'illlllllPI \\'a~ dpallt'd olll alld SOllll'\\'hat ('Itlaq.!('d 
h" til(' II;-P or dnlaillilp. 'I'll<' \"il'\\' ill PJat(' .~, B, \\'as takl'1I afkl' 
llIis \\"()!'k was lioll(" ,{,It(, ~()il is a salld,' ('Ia\' loaill. The iIWf"('as(' 
ill dis('harg!' cap:H'ity :,ill['l' ['Ollst 1,'11('( i'oll j'l'slllh'd ill illlpro\'l'd 
drailla,!.!'[' ['[!III Iii iOlls. 

"I 

,;" i i , ) I 

.T",-"'__ "'_" 

;~ S -j I 

STltEA~IS IX 1I0LI\'AR ('Ot::-:TY, MISS. 

Fin· "tl'l'aIlIS ill Bolinlr ('011111.'" 1I1(,:I!'lIrt'd \\'1'1'(' HoglI!' Phalia, 
HoglIl' ] l:lsty~ P('(':l1l Bayoll, ""I'S, Hllgllt' Hasty, alld East Boglle 
J l:t;;t.\". TIll' w;lt('rsIH'd an'as nll'Y ill siz(' 1'1'0111 1:.1 slf II a I'l' will'S 
for 1'('(':111 Bayoll to ;\:!:\ slfllar\' Illi/(Os rOl' BoglIl' I'h:llia. TIll' \\"ait'r­
slH'ds of tll('sp ('halllwis a!'!' jlral'lically flat, til!' stn'llms Iwillg ill a 
pa /'1 () r till' bottOll1 la lids 0 I' tit!' )rississi ppi Hi \"l'r ('OIIlIlIOllly kllO\\,1I 
as till' I h'ita. 

Erosioll and silting' ('olHlitiolis ill Bolinll' COllllty al'l' (plih' tlitl'l'r­
Pili frfJlIl tho;;(1 in L('(' ('Ollllt". l'radi('allr flO I'l"Osiofl OI'('IIl'S Oil thl~ 
watpl'slH'ds ill Boliynr Coullt',r, so that wh:it litth' silt is fOlllld ill th[~ 
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Clialllll'1s is PI'(ld"lI from tilt' ballks alld \JC'd. EX(,l'ptillf! BOI!Ill' 
Pltalia. 110 aPPL'P('iabll' ('I'osion O('('lllTl'din thesl' ('halllle/s, till' 
It,nll'auliC' radius am\ fnll bl'ing too smail to produce suflk'il'nt 
nlo('ity to callSP l'rosion. ~\lth()llgh BOgIIl' Phalia has ol1ly a slight 
1'1111. it has a lal'W hydl'aulic' radius to ",hid} i" dill' thl' high \'C'lo('ity 
that l'p:·"t1b ill ('ollsidl'l'lIbl(' PI'o"ioll. Conditiolls !!o\'cl'Iling siltill!!' 
alld Pl'o:-;ioll in Boli\'III' ('OU!!t,\' 111'(' typieal of tho,,(' 'pl'('\'lIilirlg 011 t11P 
!Jottolll lallds of nlOst lal'gl' ri\'('l's \\,11('1'(' the wlltl'l'slwds of the tribll­
talT sll'palllS aI'(' eOllfill(,("t to tlw bottolll lands. The allllual I'ainfall 
i:::; ~ibqllt ;;0 iIH'Ill's. 

Buon'; 1'11.\1.1.\ 

l\fl'a"III'l'IIH·IIf:.. of thi:-; ('hllllll\'l \n'l'\, IIl:1dp nil a ('OUI';,p l.Oil;\ f(,(·t 
IOllg 1()('aU'" IIhollt Olll'-Iwif nlilp al,O\'p tllt' bl'i<lgl' or tlw Yazoo &: 
.\Ii:-;si:-"ippi '-alll',\' Haili'q'lll ahollt :2 lIIil(,:-; fl'tJlIl IIpllll. ep to tllc 
tilll\' til(' lin-t IlI!'a:-;III'l'IIH'llts '\'('1'(' Iliad!' (.fanllary. Hl1:i) til(' chall­
IH'I harl ill('I'('asl'd in dl'pth. width. alld h,nlrnulie radiu", (Fig. G,) 
.\ ftl'l' tiIat :I slight ilH'I'l'as(' in til(' d('pth anll n c'onsit\('J'aI,jp inel'PHse 
ill t Ill' wid! h O{'C'III'I'pd, bllt tllP h\'til':tlllie I'adills did not chan!!l' 
!!,I'l'a tly, 'I'll(' hottom wa:-i ('on'I'pt\ ,\'i t 11 uhOIlt olH,-hnll; i'not 0 f ~alld. 
;IIHI (';)Il"idl'rablp \'pgl'tatioll. slll'h a" willcl"- and cottonwood ~ap­
lillg:-i. was fOllntiin t IJp ('!InII 1H'1 at till' t inll' till' 1I1('aSIIrc'IllPnts wprc 

IIIUtil' ill lfl~L (1'1. .•,. B.) .\. yip\'\' 01' tilt' :,.alll(' ('our;,1' 01' ('halllll'1 
tukl'll (\JIl'illg .\pl'il. I!ll.i, is shO\\'I1 in Plate 5. A. .At that tinl(' the 
('hanlll'l ('ontailll'd \"('1'\' litt 1(' \'l'!!,ptatioIl. and (\tp hallk,.; \\'('1'1' slou!!,h· 
ill,!!' oIl' \'('r~' rapidly, ' This :\l'tion "'as"c-aIlsl'd by tll(' sandy natlll'e 
of t!Jp :,.oil. Ill!' gn'at !lppth of I'halll}(,1. and til(' pll'vet of frost. Sornc 
Illld!'I'lllining of th(· lJ:lllk:;I'l'sIIltl'd frolll the wa"l1ing away of sandy 
lan'I':" ill til(' soil. ,,-II('n thl' \\'idl'nill!!' of the l'iHlnnd l'eadH'd the 
:-;I;oi I ba n ks IIIl' (':n'i IIg a('tioll was gn:a tly i llc'J'('asl'd by the ,yt'ight 
of tl\(' I:t!tpl', "'hl'll (Itt' slight t;al1 of till' ('hallJ1('1 is ('oIlf'id('I'l'd, 
I \Jp nIOl·it.\, apppt}r:-; to 1)(' I'alh!'r high, a l'ollilition dIll' to the large 
hnlmIllie l'a<iills alll\ th(· low fl'ic,tionu\ l'('si,.tanc'\' to flo\\,. The 
lIi)\H'I' :::oil j" tl day loam. b!'lo\\' whieh i,.; a ~allt1y loam. 

B(lGl'I': IL\STY 

.\ ('ollr,.\, oj' l.O:3D fl'pt jll:-t al)o\'p till' highwn." bridgc nbollt 3 
mill'S \\,l'~t of Nha\\' was :,.plp\'t('(1. Ta!JIl' 1 ~h(Jws that thp y('lo('il\' in 
(It i" dl:lllIH'1 was lo\\'. \)('i II!!' ollly ha If t hn tin til(' ehnnnel of Bo!!'uc 
.1'hnlia, 'I'll(' "light il\('I'('H~(' in'('I'o:-,.;.,,(,(,tiollal aJ'm \\,H"; (,hiefly (IIIC 
(0 :;Iolighing of til<' hanks, (Fif!' 7,) "'Iwn tlH' JlIl'aslll'cm~'nts w(,l'e 
IliadI' ill I!)l;i till' lI[lpl'l' part of th(, dl:llllWL was ('()\'Pl'N[ With WC'N!::; 
alld snl:lll tl'('(' "Pl'outs. This gl'owth increa"c(l fl'Olll yeal' to YPHl' 
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\l1ltillw IB~O, Wlll'll till' ~l'o\\'th was n·I\I\l\'t'll. thl' ehantwl hlu1 ueeo\ll(> 
(.hok('(\ wilh :;JlIall willl)\\' and t'ottonwood tn'l':';, Vip\\,,, of the ehall­
nel art' :,hown in Platl' ti, The IIppPl' :,oil of till' ,('hal,1I1l'I,i:; a dark, 
hilt\' IOHIll. and till' 10\\,(,1' a dark-Yl'lIow day. ",llldl IS "lleky w\ten 
w('( and whi('11 ('I':ld,,.; and ('I'llllIhl<'s WhPll dry. 

, - _. t . 
FIf;1 ng j.---('l'O:-.~ ~i'(·tiul\ (If Bogul' Ilusty, IH'HI~ ~l1nw. ':\lisli. 

I'K('.\:-; 11.\ "Ill; 

('1'0:- "1 iOllal lI\P:lhlll'l'IIII'n!" of this ('h:l 111 \(.,1. w('ro 11\:1(1(' alon!! n, 
('Ollrs(' (1\ 'j;i f('('t, abollt (jOD fl,!'t- abo\'p til!' hi:.rhwa,'· urici:.rc I) Ill'iles 
sOllt II of :O-;k!'n(' and ahollt ;1 lllill'S nortl",'pst of Shaw. This chan­
tH'l Itas n \'('ry low \'('Io('it,\' :I lid Iit t II' fa Il. Tlw ('l'OSS-sl·{'tional an'a 

d('('I'('as('<I hi i:.rhtIy I)('IW('\'II )!Jl·~ alld In:?1 dill' to silting' caus('d largely 
L)' wg'l'1atioll ",hieh tIn'\\' 11]) ill till' d1HllIWI. (Fi:.r.8.) Har1 jt not 
1'(,Pll for this :.r!'O\\'th. tl)(, ('hannpl wOllld 110 dOllbt have undcrgone 
littlp ('lltlll!!t', (PI. 7,) TIH' soil is a dark W:lX,\' (,lay, 

~rpasl1l'l'nwnt:-; of tili:-; dW))Jwl Wl'I'l' m:ll1e along a course of75i 
I'('!'t abo\'(' the highway bl'id:.rl' alJOlI1 lllliil' east of I.litton and (j Illih·s 
IIlll'thw('st of Shaw, This ('\lalllwi has a "l'l'y low "e\oeity; :1 slight 
i \It'I'(,lll-i(' in the ('I'IlSS Sl't"t ion () f t h\' eha 11llt'l 1'l'>'lIltt·d i!l'olll the t(,l1l;,>Il!'Y 
of tl)(' hanks to sloll!!h WII(,11 alll'I'lIate fl'PI'%ill!!; and thawilw ()('{'III'I'l·t1. 

A:-: showlI ill Fi:.rlll',(' ll. til!' ehHIlIH,1 d\'('I'('asl~d ill dl'pth :~nd ~aill('d 
III width, 

http:bl'id:.rl
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Yip\\,!'! of' UI(' ('halllwi an' IlL·l'~l'nl\·d in 1'lal\' H. fn UJl.i a few 
w('('tls W('rt' f01l11!1 on tl1(' sl()pl's~ alld 1ll'lw('('11 that tilll(' and t!l:W, 
wlu'll th(' ('hnllnd was dl'al'('d, a thid~('t of brush, "P1'0 II to.;, amI 
~lIlall saplillgs gl'P\\' lip, l'la((' H, H, sho\\'s till' hallks lin('d 'with :L 

Ihide short growth of \'('gl'latioll ",lli('h "prang lip arlpl' thl' l'halllll'l 
was ('I('an'\I in !!):!(), Thl' soil is "ilIlilal' 10 Ihal fOlllld ill the ('halllll'l 
of Hogll(, ]fa"t,'" 

F"I' I11('a~UI'\'IlI(,llb of thi~ l'llallllPI a ('0111-,,(' ,-,()~ f\'d IOllg jll"t abo\'(! 
(Il!' hi!!hll':I\' hl'id!!l' aiJollt ~ Illilt's !'a~t of Littoll and ;; nlill's nOl'th­
\\'l'"t (',I' ~I;:I\\, \\,;\s ~1'1t'(-(('tI. Bp(W('I'n XO\'\'lldlt'l', ,UlI.·L and ~ra\', 
Jll~l. this dl:llln('1 d('('I'('a~pd ill ('I'()~:-:-:-:l'l'tiollal al'\'a 011 a('('Ollllt of 
~ill ill!!. (Fi!!.. to,) XI) dOllht this siltin!!,' was ('alls('d 1)\' the thiek 
gl'Owlh of SI;I'olltS and ~a[llillg;; thaL "1)J';lng lip in Ih('~'hanl1('I hl'­
t \\'('\'11 !!) Li and U)~(), whl'n til(' ('h:III1Il'1 was l'i('al'!'tI. Yip\\,s 01' till' 
l'ilallll(,1 :11'(' ~llo\\'n in Phil' H. 'I'll(' soil is a dark cia,' whieh ('I'a('ks 
alld \'I'llIlIbll';; whl'lI dry, ' 

STREAMS IX WESTERX TEXXESSEE 

:'Ir('a~lln'IlIl'I1b of ,,('\'(,11 ('hannl'l;; \\'('1'\' IlI:H!t· ill \\'\'~tl'l'n Tt'IlIll'SS('l': 
;-.!Illl( h FOl'k!'d I h'l'l' Hi n'l' at Hohl'l'ts, .J ad,~on, a n(l 1!I'lHh'rsclll: 

XOl't h FOl'kc,d 1)PPI' Hi n'l': TIllggi 11~ ('red,: Rllga I' ('n'ek; :111(1 (\­
p\'('''s ('\'('!'k. 'I'll(' wall'\'slll'ds I'al',\' in sizp frolll ti squ:II'e lIIil('H for 
('yp\'e'ss ('I'vpk to T()·~ HllIal'p lIIill's 1'01' th(' ~outh FOl'kl'cl Del'l' Hin'l' 
n! HClIH'rts. ('ullditioIlS as to ('\'()sion and silting in lh('sn ("hallnels al'l' 
"intil:!1' to tito;;(' fOllncl ill thl' ('hal1l1('ls in Ll'(' COllllt", ~liss. How­
C'\'PI', tlll'Y ('on'l' a \llllch wid(,I' I'angp with l'espect to ':tn'as of ,,,utcr­
~I\I'e!o.; aile! "izl' of ('itanlll'ls. TIll' topography of' these watl'l'siteds 
l'all!!'PS 1'1'0111 !,!e'ntl,· rollin!! to "PI,\, I'oll!,!h and hil"', an<ll'ollsideraIJlc 
Hll'i'at'l' ('I'\lsic'JIl Ol';'lIl'''', tit!' :1I1111i:I1 \'tIlnfaU is :t1H'lllt ;;0 inche,.;. 

Cross f;('('(ioll"; of titis ellalllH'1 \,,'(,I'P lIll'.I~IIl'l'cl :tiong a {'CllIr~c lAl~ 
f('l't ill 1(,lIgtlt jllst abm'l' thl' highway bridgt' abollt I lIIill' sOllth of 
Hobl'lts. ~inCl' ('OIlstl'lIdion till' ('halllld has bl'cn qllitl' fn'c hOIll 

il'l'Pglll:!ritil's in till' sidt'H and bed and pmdieally fn'{' f\'Olll H'geta­
tioll. .\Ititollgh it has :t ('olllpamtin'I," slight fall, its Itigh n'l()l'it~r, 
whi('it has l'alisl'd a rapid rate of el'osioll, is'dllP to its lal'ge hydraulic 
radills alld lo\\' fl'idio\lal n',.,istall('p to flo\\' as indil'ah'lL uy the low 
\':I1I1(, of /I o\)tain('(1. TIH' h,'clI'aulie radills alill the ('I'()Ss-sl~ctic)lIaL 
area illt'I'l'asPlllllatl'rially bet'\\'l'l'll IDt.; allli ID:!1. (Fig, 11.) This 



PLATE 9 




PLATE 10 

A 


::;outh 1·\u·1't·d 1)11))' Hhp)· UP:, I' Hohl'l'f:;, '1\·\.11.: A, .Jllly, l!Jli; 
B, ~I:lr, lll:!t 



3~ 'I \-:('11 ~ It',\1. IWI.U:TIS lSI. l', S, Ill':!''!', OF ,\UHLlTLTl'HE 

ilH'I'('a"p (':\111(' frolll a \\"idplIilll! of till' ('lIallllpl <i1H' botll 10 tllp (':I\'illl! 
of tlJ(' ballks a 1'1('1' (II,' n,,'p:'sioll 01' floods alld 10 "I'osioll of tll(· soil. 
'Ill(> :--nil is an allll\'ial silt loalll, "it'\\",.; of tilt' ehalllll'i arc showlI 
in Platt' 10, 

Tltt' t'll:llllWI at tltis poi lit was ('ro",.;-s(,(,tiol\('(l :tiOIlI! a ('Olll';';P of 
!I,-,:;! fl'l'j ahon.' tltp Bolinll' Ll'\"pt' road bridtrp abollt Ollt' half fililt' 
froJl1 .Ia('\;:;-:oll. .\Jt-IIolll!h tltp ('lwlIIlPI at (IIi;.; poill( Itas a IIIIWIt 
gn'at('r fall titan at Hoopl,ts. ,nit tlte ,'eloeity is slil!htly le::;s sin('(' 

-'-1"J~-.., 
-:! 5''': 

il 11:1;.; a "llIallpl' lIydralllil' radill;'; and a I!l'pat('1' I't'si;.;tallt't' to flow 
as illdi('att'd b," lit,' ,'allll';'; of /I ohtailwd fol' tltp I'psl'l'etin' ('hallllt'I;.;. 
(Tahll' ::!.) .\. fail' ('Olllpal'isOll of til(' ratp;.; of pI'o;.;ioll of thp two 
dlallll!'ls ('all 1I0( Ill' llla<ip ;.;illt'(, onl." a ;.;llOl't tilll(' (·Iapsed l)l,twl'pn tilt' 
two ;.;pls of t'l'os,,·sp('Iiollal IIwaSlll'l'llI('n(s at .J a('1\::'01 I, The soil is a 
finll. waxy ('la" alld <iO('S lIot Sl'PIlI to pl'odp 01' ean' e:lsily. Betwet' II 
.JalluaI'Y. '!!lIT. ami .\lIl!lI:4. l!lIK. tlw t'hallllPI ill<'I't'ased ill dppth 
bllt Hot in width. (Fil!' I::!.) TItl'I't' \\'a::; p\':wtieally no \'t'g-eta­
tion ill till' dWlllll'1 a" limy 1Jl' :oPplI frofil til(' yip",:, in Plate 11. 

CI'OS:' ;;pdioll:' ,,'('n' nH'aslll'('d :tlolll! a ,'(1111':'!' of (;::!+ ft't't abow' t hI' 
"I(,t'l hiuhwa\' hl'idul' about:;! milt,;.; ('ast of II t'1l<il'I'SOIl. This chaI1lwl 
was not plllai'uillu ;IS fast hpJ'(' a;.: at .Jaek:,oll and RolJl'l'ts sillt'(' it had 
a "mailer \tnir:llilie mdill;- ami a 10\\,('1' \,ploeih·. ~\.:' Illay b<' :':{'('11 ill 
thl' "if',,"s i;1 Plal(' I::!, IIIl'J'l' was not llllWh \'l'il'tntion in 'Iht' t'!wnllel 
and til(' hallks W('J'(' iJ'f'('l!ulal' alld e:l\·illl!. Hiltinl! :llllOlllltinl! to 
0\"('1' ()lIl'-lIal r 1'001' ill dt'pl\t Ot'('IJI'f't'd hpt W<'('II .\pl'il. l!l1(i, alld:\fay, 
l!l::!l. w\t('n II\(' challlll'l \\':1;.- ill uood (,(lll<iitiolJ alld had illl'I't'HSl'd ('OH­

sidl'nl hly ill d ise\ta I'I!\' ('a pal'i t~· :::i nee COIl;.:t l'udioll, (Fil!. 1:3.) The 
:,oj I is a ;.-i tty loam. 
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:\01('1'11 I 01:" I'" In;EIt It 1\ FI: 

This ('hnIlIH,1 lUIS I\ll'n!-III'Pll alol1~ a ('otll',;(' JOO j'l'rt in h'ngth :l1>on' 
tIll' Hlliltill!!doll Ll'I'l'l' !'Oad ahollt olH'-half mill' fl'ol11 Trenton, Tlw 
high I'plo('i'ty or (\0\1' was P:ll'tly ('all~l'd h,\' thp lo\\' fl'iet iOllal 1'('­

sislalll'C'. thrn' Ill,in!! \'PI'\' lilth> \'P!!('tnlioll ill till' ('halllH'i as lI1a\' 1)(' 
S('PII 1'1'0111 thl' l'i(,\1"~ in 1>latp \:\. ii'll{' l'l'osin' aet iOIl of tl\l' \\'nlt;I' Oil 
(/w !-i(/l's tllld hl'd or thl' l'halllll'1 :tlld tIll' l'nl'ill!! and sloll!!hill!! or 
thl' hallks ('tlll!-l'd till l'lllal'gl'1I1l'lli ill ],uth dpptli alld ",iell'h cd till' 
('haII 1lt'1. .\11 idt'a :t!- to tIll' pl'ogn'!-sin' ('l'osiOIl or till' ('halllll'1 (':til 
Iw oiltnillt'ti fl'Olll Fi!.!'III'l' II, TIll' soil I':ll'il's fl'OIll all alltll'inl 
silty lonlll at (hI' top t;) a hl'a",I' ;-;ill,\' da,\' nt the l)()ttolll oj' tht' dlHlI-

I· J(jl HI~ lao :-:(Hlth r'Ol'lwd 1'(,'('1" Hin'l'- W'HI' Ilt'IHlvl"~(lIl, TPllll. 

Iwl and is qllill' !-IN'('ptihll' to t'I'o;-;ioll, 'I'll(' iIHTl'aSl' ill (\isehal'!!C' 
('npa('it,\' oj' this l'halllll'1 sinn' ('onsll'lIdion has gl'l'atly jIllPl'o\'~'d 
dl'nillagl' ('OIH\itioIlS, 

('I'OSS SI'('1 ions 0 f 1 his clta 1111('1 I\'l'I'l' Ilw:lslll'l,d along 11 COlll'''C of 
!'Ll- fpP(- abo\'\' thl' hi!!hwa\' Ul'id!!e /tH'atL'd auollt 100 \,ards l':Ist or 
1 hl' ~Iobill' & Ohio klill'("ad 11(:111' Fillgl'l', This eh:illllC'i is I'l'l'Y 
iITl'glllal', and till' sidl' slupl's IIl'l' ('on'l'C'd. with \'l'gl'tatioll. both 
fadol's ('(llIll'iilliling to til\' lo\\' \'('\ol'it,\', (1'1. U,) ~[()I'l'()\'('I'. the 
('/ralllll'\ is slllall and Itas a slllall Itydl'alilil' I'adills, Tltl' \'l'gl'latioll 

: ! 
, ') 

I ! 

to a l'OI1Si<il'l'tlbll' (':-;l<'lIt PI'('\',\lItl'll l't'O!--iuli. Hnd tlH' \'l'\twity of the 
lI'all'1' was illslll1il'il'lIt to pit'k lip all th\' IlIatl'I'ial that slollghed oil' 
tIl(' I.lHllks of tll(' l'halllll'l. This alld tIl(' :-\lIgal' Cn'pk ('htllllll'l :lI'U 
l'~alllpLt's of a. "PI'Y slow I'at<' ill tIll' l'ltlal'gl'IIIl'lIt of a ('hanlll'l \'\'Pil 

whl'I'l' till' slo]>l' is ('olllpal'ati\'l,ly gl'l'at. TIll' soil is prilll'ipally a 
Itl'a\",I' silty loa III, :-\(,l' FigHt,\, I.') fot' lTO!-S SI'l'tiOIlS, 

sn:,\I: ('BEEK 

\fpaSlIl'('IlH'lIts of (TOSS sl'diolls of this clt:III11l'1 \\'l'I'\' IlIadL' along 
a ('Olll'St' (If (i(i!) fl'l'L Italf of 1Itt, ('OIIl'Sl' bl'ing straight Hnd hal f a 
!--lIloutll, ('asy l'lIlT(', Both tIll' siclL's alltl bottolll of the l'hal1l1el were 
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iITl'glllal'. (1'1. (.1.) .\:-; ,,110Wll ill Plal{' 1.-', .\, thpl'!' Waf; prad ienlly 
IIO ,egl'tatioll ill thl' dlannel, ",IIPn'as ill ~Iay, U):H, :-;OIlIP vegetation 
was pn'Sl'l1t, as illdi('ah'" b.\' Platt' I;), B.•\ltllOllglt till' ('ltallllei had 
ilIon' fall titan all\, or 'hI' ('llalllll'ls hl'l'l'to/'ol'l' 1I1('lIliol1eclill this 
gl'OUp, ,n" a II111Vli 10\\,('1' n'l(wit.,> pn'l-aill'd \'('\'alls(' till' fridiollal 

~-

:;,., 

F((ft HI: 1:J.--t'I'O'-'S ~1'('lioll j f llll~!.!in'{ \'I'l'pk til'Pti;.!t'\1 (·lIaIlIlPI. lIilat' FIHg-PI", '1\'IlIl. 
i~ 

r('~i"tallf'p to flo\\" mls lnl'Q'(' al\(1 IIlP IInll'allli(' I'adill,; ~1I1:111.•\ttl'll­
t iotl is pa 1'1 i('lIla rI.'> (':dl(';1 to lh is fa(:' si Ill'l' all opi II iOIl ('onlnlollly 
pl'l'nri!s, lilal litp !!I'l'alt'st ('I"(}sioll lak(,s plael' ill a l'hallnd with thp 
~I'l'at(''''t'l'all l'pQ':II'III!'"s of till' otlll'l' fadol's, 'I'll\' soil in the ehanlld 
'is a liQ'ht-\'plI(;w l'la I'. \'PI',- tl'll:ll'iollS alld 11IIWh It'ss pasil" ('1'0<1('<1 
thall ,'Ill' s'oil ill tllC" ('haltl'wl of SOlllh FOl'k('d ])t'PI' Hin,i', Cross 

.,- t-
I 
I 

s('('liOlls ill Fi !...:I 11'(' 1(i show Ihat II\(' I'att' of (,I'osinn ill tlris challlwl 
\Ias !'olllparat'in'ly slow dllrillg thl' pl'riod of o\)sl'I'I'atioll. 

()"I'I(I-;"," IItEI'.K 

('ross sl'diolls or this dlallll!'1 11"1'1'(' 1IIl':I"III'I',l :donQ' a t'Olll'::t' ;~()R 
I'l'l'! 10llg a hon' ! Itp h i!!h lI"a." III'idg!' at B!'I ltd Spt'i II!!S: Th is ('Ira nnel 
ilH'l'l'll,pd ill width Oil al'('Plln! 01' "I'Il"ioll of till' 11lIIIk,.;. hilt 1I0t lIIuch 

. I 

;t., 

......... 5' 

,-L.. 

('hllll!!l' (J('('uIT('d ill H'('I illlwi an'a hpnlll"!' t 11<' ('halllH'1 dt'(,I'(,:I~pd in 
<i!'plh a" 1I 1'('"lilt of tltl' d('IH)"ilioll of silt 1I11d "lind, (Fi!!, 17.) Thi:; 
III1Iy;,(,PIII 111111"11:11 ~ilH'1' C."I>I'(,"s CI'ppk lIa:; a IIllWh !!I'('al(,I' fall thall 
:IIIY oj' IllI' otlll'" IIIl'aSIIl'l'd t'il:llllll'l:; in Tl'Il11l':;Sl'C', lIo\\,(','l'I'. its 
hy'dl'allli(' 1'1Idill" is n'I'Y ~lIl:1ll. 1I11d th(' sili(' ~I(l]l(',; :In' PI'Oll'ell,d fl'olll 
l'ro~ioll by I'(',!!'l'lalioll, (1'1. \(j,) TIll' ~ilt :\11(1 sand in til!' l)(JllulIl of 
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the channel cunlt' (ll'illt'ipa1\y :!'t'OI1l the watl'I'Slll,(l "'hel'c (,l'osion is 
I'PI'Y adi\'l'. AltllOlIgh lilt' 'clulIIIIl'l ha:-; a faid,)' high \,plocily, till' 
\\'atl'I' i:-; ol'pl'loadl'd \\'ith soil \\'ashed 1'1'0111 thl' hill slopl':-; alld is rOl'l'l'd 
to drop part: of it in IIll' eiwnnl'l. The dt'position of silt is dllc also 
10 the mpid tll'('I'l'a:-;l' ill discllHl'gl~ and (,(lIlSPl(lIpllt (\l'('l'l'IlSe in vclocity 
follo\\'illg floods. B!'l'aIlSI' of the sligllt til'pth of the channel \'el'y 
littll' l'a\'ing of thp hallks has 0('l.'111'I'('1\. 

STI:EAMS IN WESTERN IOWA 

.MpaSIII'l'llll'nls of six ('hallnl'ls in wpslpl'll Iowa w(,l'e malIc: Alkn 
('I'l'pk, Wi 1I0w en'l'k, Ho,Yl'I' Hi \'1'1' at Missoll I'i Va Iitoy a nd at Dllllia p, 
.i'igl'oll Cn'('k, and Littlc Hiollx HiH'I' ('ut-oll'. 'rhl' watpl':-;1l('d tH'l'as 
01' tlll'sP sln'allls nIl',)' frolll fill s</lIal'(, IIlill's for Allpn en'pk to 2,UHO 
sqIHlI'l' nIlll''; TOI' tlw Liit!p Hi(llix Hil'pr ('lIt-ofL Thl' \\'atl'l'shl'<is lip 
pl'illl'ipally ill tll(' IIplallds, whil'h \'al',V fl'ollt IIlldulating to rolling 
:tlld I'ollgh, and tlH' gl'ollll<1 :-;lldal'!' i:-; sllbjl'('t to cOllsi<il'I'ablc crosion; 
dllring {1oo<is tlw sil'l'alllS al'(, ihpI'Pf'ol'l' hl'al'ily chal'gl'(l with (ltp 
!'I'ot\Pll :-;oi\. J)lII'ing 011(' of tilt' lal'g('st floods a LlIH'ket of watl'L' talwll 
fl'ollt It stI'palll ('oniainpd abollt \lllP-I'Olll'th silt by vollln\('. TIII' 
si n'alllS, pal'til'lIlal'ly 111IISP in tlte I'icinit)' of Missolll'i Valley and 
Cl'l'sl'pni, an' afl'!'l'il'd by i>al'kwatl'[' frolll tlte ':\[i~solll'i Ril'el'. DIII'­

illg ppl'iods of baekwatcl' til(' \'('loL'it..,. is gl'l'aily l't'dIlC(,IL :1I1(L silting 
takl's \lIm'!'. 1I0wl'n'I', ·;,ltpn a Idgh stngl' OI'l'III'S ill:L channel dlll'ing 
:t loll' stag!' of Ow Missolll'i Rin'l', the water Itas a \'plncity sllfliei('nt 
10 ('al'l',Y 'all'ay a. lal'gl' part of tltl' siit lIn'l'iollsly tlL'jlos'itl'(\. The 
anlllial minfall is allollt ;\ll inelll's, 

('ross sl'l'tiolls of this (,ltallnl'l '1'\'I'p Illadl' along :L ('OIlI'SP'!)·t {ept 
lOll<" i>!'lo\l' IItl' fi n·;( hi "Ilira \' bl'id O'P nOl'I It of tlte eh il':wo & North 
r\'I'~lp\'l1 Ha i I \\'a \' a IIOllt 1 III i1(' \\"1<1: () f ~liss()lIl'i Valley, t"'l'h i~ chan­
II!'I had bl'l'lI I'l,ill'(,t!g('t! shol'! I\' Lll' fort, till' first IlI('aSlln'lIIen!s were 
lllad(, in .Jllll!', illl,: In Plail; 17 am sltoll'n "il'wS of tlte channel. 
In i Ill' first \'il'w it is SI'PII tltat thp ('halllld is IInifol'm in cross sl'dion. 
that n'g'l'iatioll was spl'inging lip 01'1'1' the flat sille slop('s, and that 
till.' slopl's 1\'l'I'(' ('ol'pn,d with a ('oat ing of silt of :L slick natm·e. 
'I'll(' soil is a, dark. silty loalll. TIt(' growth ofl'pgl'tation (,Olltilllwd 
io in('I'l'aS(' IIl1tiL fOlll' ,'~l'al':-; latl'1' tlte l'ltallne! wa:::; in n'I'Y bad cOlllli­
iion, as sholl'n in the s!'('())((1 yi('w. Tlte auspnl'p of caving banks 
was 1]1) dOllbt. bl'eaIlSl' of illl' flat sid!' SIOPl'S, and tlte lack of l'l'o,;ion, 
whielt IISII:tlly O('('III'S with slIelt a high \'('Io('it,\', probably was attrib­
Iitahll' 10 tltl' \>I\'s('n('l' ol~ nogl'httioll. Silting OCCIII'S at tinlt's of 
l'l't\lIl'('d n'loeity wll('n till' stn'alllis afl'pdp<l by baekll'utc,l' fl'OIll 
:\iissollri Hil'l'r: and til!' rail', of silting is inel'l'asP(L by the n'getation 
.in til(' cltallllP\. No dOllbt lal'gl' (jllallliti('s of silt WPl'C cal'l'iP(L away 
dllring pl'l'iods oJ high n'lo('ity. hIlt. this action W:lS not sllflicient to 
"('pp pal'(' witit tltt' I'apid silting dlll'ing Pl'I'io(]f-: of b:H'kwatpL'. 'rill' 
d{'('I'(,:Jst' in ('I'OSs-sl,ctionaL al'pa (fig. IH) of this l'hannd only being 
l'ollsidl'I'(,d, :tlld iltp ('f('!'d, of wg!'iatioll bl.'ing <iisl'l'glll'dl'd, til(' di~­
('ita I'J.!'!' (':1 pa('i ty d(,('I'l'as!'(\. lIutil'l'ia lIy b!'tll'l'!'11 W17 ~lIld lH::ll. 
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"/('a:-;III'('III(,III:-; of (IIi:-; ('1l:lllllPl Wpl'P Illadl' :dOll!.! a ('oU!':;(' or L()()-~ 
j\~l't i>l'low tilt, (,hil':l"'o & Xodll 'YPs[t'I'n HailwHV' bl'id!.!l' at Mis:-;(Hll'i

;- - . 
Yalll',\', Tllis ell:rIlIl('1 \l'as l'l'dl'l'dgl'd ill HilT, In Plate 18 al'C 
shown Vil""S or till' ('lIalllll'l, lilt' lil':-;t takL'n shortly aHl'l' tile elialllH'1 
IIact bl't'll J'{'dl'l'dgt'd, and til(' otlll'1' abollt fOil!, 'y('aJ's lalpl', Botll 
::-;iltillg alld t'I'(l:-;ioll h:ln' ()('('III'I'PC[ in [ht' dlallll('1 as ilia,\' 1)(' st'('n fl'Olll 
(II(' "il'\\':-; alld fl'Ol1l I Ill' CTO:-;:-; s!'diolls in Fi!.!'III'C Ul, In .ltIIlP, IHL7, 
tIl(' (,llallll('1 lI'a:-; j>l'ad i('ally 1'1'('(' or \'l'gptal ;011. hili 1'0111' ,,'('ai'S l:ill'I' 
l'oll!--icil'l':Ii"c' \'('gt'lalioll was PI'l':-;Pllt ill 111l' IIP[J('I' part of till' ('hamll'l. 
:dtllollgh 11111(,11 II':;s 1111111 W:lS I'011 lid jn tht, l'halllll'l of .,\lIcn ('I'PPIc 

It i:-; ill'lil'n'd thaI this ;1I'l'Ollllts rO!, illP f:l<-t that tin'I't' \\"lIS l.'l'osioll 
ill Illi!-- ('II:III1\('1 II'IH'I'l':rs IIll'rt, ,Y:lS IIOllP ill AIIt'1I ('n'l'k, alill Ulat It'ss 
si I Ii Ilg I(lo!;: plllt'(' ('Wll IbOIl!.!'!1 till' fn II :lIld Yl'locity \l'PI'e !t,ss tllan 
ill lilt, ('ll!--t' or .\111'11 {'I'('('I\, Tht' sillill~ thai O('('IIJ'I'('d was Oil a('('ollnt 
of I lit' 1'\·dlH'l'd. Yl'\tH'il \' (':lIlS('t! br illll'k'II':Itl'l' fJ'om the :\[iSSOlll'i Ri,'PJ', 
Thl' soil is a hpa,,\,. ('Ial'k. :-;ill ,: loalll :-;illlilal' to that IOllntl in .Allert 
('n,(,k, "'PI'(' it: ilOt 1'01' ypg;'lalioll in 11ll' dl:lIllll'I, llw disehal'W' 
(';rp:[('ity w(lIdd han' b(,l'lI SOIIl('wha! lal'g\'I' ill I!l:!1 thall ill l.H17 Whl'll 
tlil' iiI',,! ('l'()!--s·!--l'diollal 1l1I'a,,1l1'l'1llt'1l\:-; "'('n' llI:ldl', 

II apPp:Il'S 111:11 ,'pgl'lation gTI'\\, II II It'll IJlOl't' l'apidly in Allen Cl'('('k 
pt'ohahly I1\,t':I\I;,"(' tilt' dl'aillagl' al'l':l nlld Il!t'l'dul'l' till' lo\\,-w:I!er flow 
",as It':-;-; Ihall ill \\,illol\' CI'('('k, '1'111' t'11'l'l't of ,'pgl'tatioll ill tllis dUlll­

111'1. 1111 dCII",I, plaYl'd a 1l11Il'h 111111'(' prolllilll'lll part ill siliillg tllall in 
tlf(' ('IIlII1II(,1 of \\'illo\\' ('n'l'k sinl'e. judging fl'Olll ('ollditions shown ill 
('!.:rl(' IT, g, till' \':11 lit' of tilt' I'oll~hn('ss l'o(,/lieil'llt IIIUSt ha\'(~ iJCl'1I 
II/gh alit! Lilt' \'lllo<:ily l'()['I'l'SPlJlldillgLy lo\\'. 

IlIlYI,:r: In n:l: :\ '-:.\ I: ~IISS0l'l:[ \'\I,I.I';Y, 10\\'.\ 

('l'Oss-:,(lC'liolial Illt'a:-;III'I'lllt'lrts of this dlalllll'l lI'('n' made allOH' 
tltl' Lin('oll! IIi!!h\\"lI\' i>l'id!!<, about I mil\' fl'Clll1 "Iissoul'i '-:dl('\,. 
alollg a ('0111':-;(' :"Ii ..... f;'p( ill '1l'IIgi h, .\ Ilhollgh tltis l'IIallll('1 has hilt 
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littl(' fall. il Itas a lIio,lt \'('Io('il \' dilP to its laq!l' IIrdnlllli(' l'a(lills aod 
n'IT low j'('sislaIH'(' i~) lIo\\,. tlI'p \':tllll' of /1 ol)tailil'd for (hi;; ehallllt'l 
at (milk-filII staerl' Iwill'" O,Ol.il. Elllal'crl'lllt'llt of tlIis ehalllll'l 1'1'0111r r r 
('rosioll :tilt! ('a\'illg of till' hallks lias UI'PII n'I',\' rapid, (Fifr' ':20,) 
This ('axill!.!," h:ls Ill'(,11 a('('l'h'l'at('d ('(lllsid('raIJlr In' till.' w('kht of thl' 
spoil hallks, Illost of ",lli('h h:l\'1' ('an,d illl(; tl;p ('halllll'!. j\.t llw 
lillI(' or Ihl' IlIP:ISIII'I'IlH'lIls ill l!':!l abollt :! fl'('t of silt lay ill till' 
IlI)1 tOlli of IIII' ('Ita II 11 PI. ~illillg O(,('tll'S at 00(' tillll' alld l'l'Osioll 
01' til(' washillg (lIlt or Iltp sill: at allollll'l'. dl'Pl'lHlilig tlpOIl wlll'thl'l' 01' 

11(,1 Ill!' lilopl' alld \'I'I(lI'ily al'(' I'l'dtl('l'd hy h:H'k\\'alpl' 1'1'0111 the )Iis­
liotll'i l{in'I', :-;il\('(' tllis CIIHllIlt·1 dl'aios :dJotlt !,()() sqtlal'l' IHill's. t1ll'I'l' 
is al",ays all aPIll'l'('ialJh' lo\\,-\\,all'l' lIow whi('h (lI'l'\'('llls thl' growth 

of \'l'!.!'l'talioll ill IIII' hlltlolll, '!'llI'J'(' was I'nH'ti('ally 110 \'pg!'tatioll Oil 

til!' s'id!' slop('s ill 1!J:!1. Till' soil is a dark. silt \' loam lIl1tll'r1aid 
b" a lIard. n,IIo\\' ('Ia\', Till' ('ollsidl'I'al>11' ill('I'('as(: in till' dis('hal'!.!,"t' 
(';'1la('i1r 01' tlIis ('11:Iillll'l tlIal :H'('oilipanil'd thl' laq!t' ill('I'l'asl' 'ill 
('I'o!-s-!-('('I iOllal al'pa f'('slilt('d ill a dl'('idl't! illl[lI'()\'(,llIl'llt ill dl'ainagl' 
('oliditiollS 0\'('1' tltl' :ltljoillillg bottOll1 lallds, Plale lD sho\\';; \'il'\\';; 
(If till' ('halllll'/. 

Tid ... ('lIalll\\,1 \\'a" HH'a:-lll'l'd Oil a COIlI';;\' !l(\"~ fl'l't lOll!.!," ahove the 
hi!.!h\\'ay III'idg!' :ti)(llIt Oll('-JI:III' lIIil!' !'olllll\\'p,,{ of Dlllllal)' It has a 

('C!Illpal':I! i\'ply !l'I'!':I!. 1':111 alld Ial'!l'l' hydl':llIiil' 1':1<1 iII;:, both fado!'s 
I)l'illg 1'!'''polI,.;ildl' fol' its 1':I[Jid Pllla!'!l'pllll'llt 1'1'0111 ('I'O::;iOIl, (l"i!!, ~l.) 
.\I)(lIlt .111111', lOli. siltinu stal'tl'd alld ill ~f:t\'. l!l:!l. tht-I'l' ",as al)ollt 
l':! fl'('t (If ;;ilt in Ill(' l)oltolll of thc' ('1I:l1I1l;'/' rrh(' I'apid ",idt'nillg 
"':IS (':1l1s('(1 ('ili('("'l1\' ('a\'iIlU of IIll' ballks "'hil'h,in till'll, "'as ('all;;p<l 
hy d('('lwllillg fl':lI11 . l'l'osiOIi a lid. by til!' WI.'ight of th(' spoil Imllks, 
By l!J:!l the' ol'iginal spoil ballks W('I'(, pl'adil'all~' gOIl£', In .flllll', 
JDli, 11](,1'1' \\'as 110 \'pu('falioll in tlIP l'haIlIlPI-a ('olldition 110 (lollbt 
dll(, to tIll' I'ap!!l (':l,"il'lg of !hl' ballks alld tl](' fai!'ly l:l!'!!<' low-wall'L' 
flo\\', til .JIll\'. l!l~l. ('ullsldl'I'abh, \'pul'tation 11:1<1 ::;tal'i(.d on 1he 
IIPIWI' sid(' sl(;JH's of till' ('!taIlIH·1. (PI: :!O,) ~[P:ISIIJ'('II](,lIts for the 
\':11111' (If 11 \\'1'1'(' lIut III I!! 1(, 1'(11' ballk·/'1I11 sla!.!!'!'. IJlII it is beli(,\'pd that 
n \'l'I'," low \'<tllll' wOllld h:l\'(' l>l'l'1l oj)lailic'd lJdol'e ilw !!L'owth of 
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ypgdnl iOIl in this ('11:11111('1. 'I'll(' (ll'J'('(,lltngp or illl'I'(,:I:-(, 1n C']'o!:-s­
:-'l'l'tiollal al'pa WlIS !!.Tl'all'I' thall I'm' a 11\' 01 i1l'I' cil:wll('1 IlIl'a:-;l1l'('d, 
Thp di,.,{'i1al'gp ('nplI('it,\' illl'I'l'a!:-l\d to :-1I;'h nn l'stl'llt: tilat by l!I:.!l 
t hp adjoi II i Ilg la nds '\'('J'(' pmd it'a I [y I'I'l'P frolll (lood Ilaz:ll'd, Till' 
:-;tlil ill till' l,ottOIlI or illl\ I,halllld i:-; a. \'pl'\' h:lni. whiti:-;h elar. alld 
ill till' IIP!>pl' part of (/1<' :-;id(' ,.,Iopl's it is 'a silly loam, Till' 'Bn,\'(\r 
Hin'l' tit DUlliap is 1101 afredl'd by bac];:wHtpr 1'1'0 II t t[l(' )Iis~()lIl'i
Hin'l', 

T 
I-j-"-- '--'-,-'-'- t-· .-,.. 

& XOl'lh "''''''(1'1'11 ItHil"'H\' IIl'al' ('1'1''''('1'111. Tilt· ('1'():-s-~('dil)llal Hl'Pfl 
did not 1'1I:1I1!.!'1' 1l):tII'I'iall'\' h!'(W('l'll l!lIi alld 1!):.!L. (T:IIJlp;~ and
Ii!.!", :.!:.!,) , , 

'.\. :-li!.!·lIt illl'I'(':I'--1' ill widtil Hllti !:-11I1ll' :-iilin!.!" in til!' eltannd 11n\'c 
il"I'IIITPd, '1'111' !'lwlllll'[ i,., Ilot ,,0 <I1'l'P :1,.; that 'of tl1l' BOYl'I' Hi\'l\l' at 
Dlllliap alld at .Jli""Olll'i \'all".\'. alld tilt' !:-[ltli[ ballks "'l't'(' spt farthC'l' 
f'1'Il1ll til(' I'dg(' 01' IlIl' ditdl ,.,n that tlH'I'l' ha,.; hp('11 "\,pl), litt[p c:I\'ing 
:h eOlllpaJ'('d willt tllat :IiOIl,!.!" thl' Hoy('1' Hi \'('1', Si[lill,!.!" 0(,('11],:; nt 
t il1\1'''', dIll' 10 11lII"I;-"'alpl' ('all,,,d 1,\· hi!.!"h "ta!.!"(',.; in till' .Jri:-,.;ollri Hin'I'. 
Till' ('!JllIlitiol1 01' thl' ('i1al1ll<'l i: ,.,1I~l\\'1I I;y 11ll' \'il'\\''': in Plat(' ~L 

Frolll tllt'H' it i,.. :-('I'n Ilia t \'p!!p! II t inn in I III' ('i1a n11<'1 iIICTl'a";('1 I hpt\n'('1I 
Wli :Il1d l!l~l. Till' "oil i,.; 'n i1Pl\\',\', dark, ,.;ilty IOtllll. 

J,I'I'I'I,I'; HHWX m\"lm (TT'OICE' 

Thi:- ('h:lIlIll,1 wa, lI1<'a"'III'('1[ aloll!.!" tI ('(JIII',..P of I.:!L:2 fppt aho\'(' till' 
lri!.!"!JWll\' bl'iti!.!"l' Oil til(' Ollawa-'I'III:ill road ahout olll'-Ilalf lI1il(' fl'Olll 

Till'in, ' It l'II'lar,!!('(1 \'PI',\' l'npidl,\' IIlltiL alJout .1ull«. l!lW, Wlrl'11 llr(' 
I'i!.!'lrt hank I)('!.!'all to ('a\'p Hllti ('al'l'I('{l into till' l'iJn11 Ill'[ tn'('''; and a 
P:'II'! or tl1(\ J'(;j\lhnty tllat \\'a,.; "lIilt Oil tlrp ~p()il hllnk. The (,()IIl­
pal'alin'ly Iri!.!'it n'llwit,\' 1'01' tlrl' IlIo<il'ral<' "Iop(' i~ tiup to thl' lal'ge 
Irydrallli!' I'adill~, III Figlll'(' ;2:\ i" ,.lrOWJl n partial IiLlillg or till,! 
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('hanlll'i whi('h O('('lll"l'pd aft('I' .TIIIH', l!ll!i. Thl' \'i('ws in Platl' 2:2 
>-how tlH' ('ollllition of til(' (']\:Inll('1 as to Ihl' prC'sPIH'(' of ypgptntion, 
'I'hl' spoil hallks \\'('n' plal'!'d d(N' (0 Ilw pdgl' of (hp 1'1\:11111(,1 :llId Ihlls 
a('('pll'l'at\'d th!' l'a\'ill~ of thp banks, TIll' IlIalt'l'ial that (,:I\'e(l into 
til(' ChalllH'1. Iwing h'plll togpthpl' iJy roots and YPgl'talion, 1"a::; l'C­

1I1(1\'pd "('I'Y >-Iowly Ily IIII' l'UITl'lIL The soil in tht' IIPPI'I' part of till' 

£~.)I .. / 'I.. ,}·,qqll' , 1't~"1"'''' 
~ I ,"'",11"11 ,,,~, 1'11(1 

",J(l"'q ~I •• u 

Ihl'" 'I"('J b..,nJ<J' I! ~ 

I,. ~"" ... =.... (/ oJ"i.. ." 


, " 
~"'--~ t .I~.t, 

"i'i" ' 
, 'Q., , Brownfield 

FWl'ln: !! I. ~III Jl "I' the "'" '",'xllt'd ur Hay CI'('I'I<, I II. 

dl:11I1I1'1 is It dark. :-illy loalll alld ill the ]OWI'L' part a 11(':1",)', hartl, 
I igh 1-('olo!'('1! (,lay, 

APPLTCATJOX OF RESl'LTS 

To show tltp pl':l('ti('al applient.ioll of tilt' n'sltlts l)l'pspnt('<lin this 
IlIdll'tin, tl\(':-(' 1'(';.lIlls han' bl'l'1I npplil'<I 10 til(' tll'sign of :I dl'(,llgl'd 
dla lind on t Itt' Bay Cn'pk 1"a tl'l':';/1\'<I ill S01l1 It('I'1I III i lIois. Figllre ~.~ 
i,. a, lIIap or till' Hay ('I'('l'k wat('r:-lll'tI. Th(, part of' tlte ehallnt'i 
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l'oll"it!I'I'pd 1".'\11"1)(1:-; IlJbll"l'alll 1'1'0111 thl' IllOlIth of Slwal' en'(,k lH'al' 
l{pl'II'.... I·illl'. to til(' lllulltit of (\'dal" CI"(,(ok. It i~ ~()t afl't'dl'd hy 
Il:ll'kwall'I' to :til appl"l'l'i:tldp ('.'\II'IIt. 

D:tla P('l"tilll"lll to till' p()~~ihilili('", of l'l"o",ioJ) alld "jILillg in tI\(, Bay 
('I"P(,k ('llalln!'1 a 1'(' gin'll ill Tald!.' ·L :tlld 1'01" ('olllp:ll"i"on ('OI'l'PSIHJIl<i­
ill!! a('(lIal liglll"l'''' al"(, ",Iltlln! 1'01" Ihl' Xlll"tit Flll'k('<i ]}(,I'I' Hil'l'l' llPar 
Ti'!'11 t 011, Tl'1111. 

TIt(, wal('I'",lll'd al'('a of till' XlIl"tll FOl'kpti D(,('I' Bin'l' i" \):\ S\I":II'(, 
11111(,,, a" ('Olllpal'pd wilh 1·1(; "'(plal"l' IIlill'~ 1'01' til(' pal't of Hay ('n'l'k 
lllltil'l' 1'()lhi d(,l'a t illll, 01 h('I' fal'lol'", hpi n!! t II(' ",:1111(, t It I' 1':1 t(' () t' ('1.'0­

"inll anti "illing wllilid hI' gl'l':ttl'I' ful' (h(,'lal'g!'1' lI'a(('I'"I\('II, (S('(' p, 
10. "O\tJlIH' of I'JI 11-0 II' walt'I',) 

[II ('Idllllill ;\ of Tahlt, ,I till' lopogmphy of padl lI'a(('I'",h('d i~ dp­
i'1'I'ih'd 11I'il'IIy, fl wOlllt! appl'al' that 1'1'0",ioll i,.. (,I'PII 1ll01't' :ll'lil'c 
1111 Ih(' Bal' ('I'('l'k thall on lIll' XOl'lit FOl'kl'd Dl'Pl' Hin'l' watpl'-.;IIt'11. 
,\s n I'l'''"(( :t 11.'1'1':11('1' l'h:tl'gl' of ",ilt WOllld bp ('.'\p('dl'd ill thp I'JlII-oll' 
lI'alt'l' fl'()111 till' f01'1l1l'1' tltall frolll till' l:ttt!'l', (S('l' p, H. Silt ('lIn!,!!1' 
in ",tl'l':tlll",) 

FrOllll'olullln I it i" ",('I'll that th!' ~oils :r\nllg botit ('itanll('ls al'p 
",ld'j('('t tl) ('al'ill,!!' alld :tl'l' I'a~il)' I'l'odt"d. 1'1'0111 lI'ili('h it appl':tI'S th:tt. 
ollll'l' f:tl'lol'" IH'ill,!! IIIl' ",allil'. ('lo;-.ioll III' silt ill,!!' 1I'IIIIId Pl'o('l'l'd at 
:lbollt till' "alll(' 1':11(' ill "olh 1,11:111111'1:-;, Tht' ~id(, ~llIpps fill' till' H:t)' 
('I'l'!'k ('h:IIlIH·1 1I'IIIIId ",tillld at lIIHll11 I Oil I!:!, (Sl.·p p. (j, Cal'ing 
lIlId "Ioligil i II!! ha II k",) 

TIt(' 11'111111:;[ I'aillfall OIl till' Ha\' ('I'l'!'k lYatl'l'~ll\'d i" :t1Hlllt 4,-, 
ilIl'IH'" alld oil thl' XOl'tlt FOl'kl,d [')('('1' Hil'l'l' \\'lItl'I':;\Il'{1. :')Il illdl!':<, 
[[1'111'(' it WOldt! ill' !'.'\P(·('tl'l! (ilat till' I'atl' of l'l'o"ioll IIlld "iltillg 
1I"Hlld II!' "lInl('wilal!!'I'l'atl'l' fot' tltt, lattPI' thall fill' tltl' fOI'III('1' ;;tl'Calll, 
(Sl'(' p, 10, '"O!rllll(' ~d' 1'llIl-off 11':1(1'1',) 

Till' filII a lOll!!' I It I' t\\'(\ challlH,I" is ahout til(' ~alll(', Th!' fall, 
I Ill' 11\'Ill'lIldil' n;dill" alld tlll' l'olldilioll 01' til(' ('ilalllwl as I'('eral'd . ..; 
1'I·... j,,1 :'111<'(' t () flo\\' <1('(('1'111 ilil' till' 1'l'1()('i ty ill a ('ita 11 lid, (Sl'e ~p, .J., 
\\,Im'it I" dill' to thl'Pl' f:J('(ol':<,) TIll' j'('",i;;lalll'(, to flow is IIIt'aslIl'('ll 
II\' tl](,' 1':1111(' lIf /1 in Kuttl'l"" flll'lIl 11 l:r, Till' I'alu(' of /I fol' tile 
X01'1 il FOl'kl,d [)('(' I' Hi \'('1' ('Ira nlll'l II';IS found hI' IIIl'a:<Uf'(' nl('nt to be 
1l,1l~{j,1 :tnl! lI'a" fol' tit!' pUl'p(l~(' of dl,,,ign :t~;;l1nl(;d to bl' O,O:H) fol' tl1l' 
Hal" ('rl'!'k (,halllll'l. 'I'll(' Ilnll'Hulil' l'Hilill;; I'aril'd fl'om :1,:3 fl'l't to 'l 
fl'('l 1'01' til(' XOl't il FOl'k!'d J)('!'I' Hil'('l' ('il:lIlII('1 and Wlls found to he 
P fl'Pl fol' till' I'l'lfllil'l'd ",izl' of' ('halllH'1 I'DI' Bay ('n'l,k. TIll' I'clo('ity 
of noll' \\,:1;; dt"tt'l'lIlilwd for l'a('11 of' titl' two cllullIll'l:< and was fll1l11d 
to I'allgp 1'1'0111 :t!ll I'p('l pl'l' ;.;('I'Ollll at till' I)('ginnillg to -±,j'(j fl'l't 
pl'l' ~l'I'lllld at till' ('Io:-;p of till' illl'l",t igation,.: Oil till' XOl'tl1 FOl'kl'cI 
[)Pl'l' Hil'('1' ('11:11111('1. alld 10 hI' -l.!111 f(·!'t 1)('1' ;;I'I'OIle! fol' till' I'l'qllil'l'd 
"izl' of titl' lIal' ('n'l'k ('hallll(,1. Tn thp XOl'th Fol'I\:('<I J)('(II' Hin'l' 
Chanlll'l thl' n:lol'ity I\'a:< at all timps gl'l'atl'1' than :3 fPl't 1)P1' s(leon.!. 
whil'li i:; ,,"f1i('il'llt to (':111;;(' PI'OSiOll, (S('(' p, ~. Helatioll of 1'('locit), 
to I'I'O... ioll alld ",illing,) SiIH'!' tlH' nolot'it,l- fol' till' I'l'qllil'l'd siz(' of 
dWIIII('1 fol' Bn\" ('I'l'l'k is :-li!!hth- !!I'pntpl' tlllllI that ill tilt' XOl'th 
FOl'kl,d 1)('1'1' [{(I'PI' ('h:lIlI1('1 nt the' \;11<1 of till' illl-P"t i!!atioll:-<. it IlIlI\' 
1)(' ill fl'l'I'pd Ihnt !'I'O"joll 1I'Illlid ()('('I1I' jn ti1(' [lI'OI)()~('d challllel ()f 
I~ay ('I'l'l'k. 

'1'11(, IlH'HIl l'l'()~"-:-l'('jional :lI'l'n of till' XOI'th FOl'ke<\ D('('I' Rin'l' 
('hlllllll'l illl'!'!':I.· 'II fl'olll ~:(I.lJ ::-([lI11l'P 1'('l't to 4;j(),j' sC{utln' feeL and 



(lIp di~chal'g(' fl'olll HH:5 cullic fl'pl pel' >;('('011,1 10 2.l.l·~ Cllhi,' f(,p( IWI' 
:,('('olld, rL'lti~ i~ all illl'I'P:l~l' ill ('l'Os~,sl'('(i()nal :tn'a of 101.2 IWI' ('l'nt 
alld ill di~('hal'gl' of l-~:!,H 1)('1' ('Pllt dlll'ing Illl' Pl'l'iod May, !!lUi, 10 
~\ IIgllst,U) tHo 

Frolll lit!' /'ol'pgoillg ('olllpal'ison>; of' dl:II'ac'!l'l'i,,1 irs that alrl'('t 
l'rosioll, it., is S(,('11 tltnl all an' l'qll:llly t'a\'ol'alJl" Ol' mOL'!' fa\'ol'alJle tn 
P!'osiofl in IIIl' ('a:->p of Bav ('I,t'l'k Lllan fOt, tlte XOI'tlt FOl'kC'11 Dl'('1' 
Hi n:l', l"Xl'I'pt t Ital I'a i II fa iI fa \'OI'PI! to a \'Pl',\' sl igllt l'xtl'nt gl'pail'l' 
('I'OS{OIl (III IIll' Intil'l' st I'l'alll. 

It ('ollows 1'I1:It IIll' l'lIlal'gl'III('lIt of ('halllll'l all(\ ill(,l'l'asl' in (li". 
dl:ll'g(' dll(' /0 ('['osioll would aplian'lIt 1,\' 11(' SOIlIl'wltat gl'l'att'l' Oil 

Ha)· ('I'l'(,k Iltan 011 tltl' XOl'th Forb," 1)('(,1' Hin'l' ill Ihl' Salll(' )wl'iol! 
of tillJ(>, To 1I('('!illlplish a. sa\'illg' ill thp ('osl of' ('Ollstl'll('tiOIl or tl 

('itnlllll'1 Oil Ba,\' ('I'(,pk, a dlanlll'l sll\:1I11'I' thall til(' I'l'qllil'pd sizp 
lIli!:" I II(' (,Ollst I'II('/('d alld (/1(' work of I'l'osion allo\\'('d 10 l',dal'''(' 
it to Ihl' I'('qllin'" sizl' whill' tltl' 1I11l'!l'al'l'd lalllls an' Iwillg d(,:lI'~(1
alld [lIall(' /'(':ld\' fol' ('IIHindioll, 

\ \'11 iII' t Ill' X~)['I It 1;'ol'k('11 \)Pl'l' Hi \'('1' ('Ita II Iwl mon' t\la 11 (1011hb I 
ill ('/'os:-;-~{'(,t iOllal :II'P:!' during 11 pI'!'ioli !If tlll'l'l' ,Yl'al's and th!'I'!, 
[lIo11llts, ill ol'dt'I' to \J(' 011 tltt, safl' sidl' it will Lll' :\;;SIIIIIt'" tltai till' 
clwlIll(,l of Bar ('[,(>(>k will inl'l'('as(' in siz(' (l'lllll a ('I'OSs-SPI-tiollal 
a['(';I of -It.O SI/";II'I' 1'1'1'1 to :-;()I· SI/II:II'(> fp(I( (till' ['('qllil'l'" :--i%l') dllrillg a 
p(,l'iod of' /'011[' ,\'1':lI'S, This is all incl'(>a:--(' of ollly 'H,' 1)('1' l'l'ntin 
l'I'os;;·;;('!'Iiollid al'('a, alld all illl'I'(':I:--e III' ollly IO!),;'; IH'I' ('t'lIl ill !li;;­
dwl',!.!'(' liS l'OlllPIIl'l'd \\'ith all i[I('I'pa:--l' of 101.:! :llId l-'~,H 1)('[' ('I'n(, 
1'l':-'I)('l'Iin,ly, 1'01' tlH' Xurth FOI'I{(," »1'1'1' Rin'[' (,llalllll'/. 

III ('011111111;; H :llId II of Tabl('·1 it is :--1'('11 (ltal tltt' [[[(':III [[lHxillllllll 
d('pth fo[' Iltt' Xorth Forked Dl'1'1' Rin'l' ('It :I II II('I ill('I'l'asPIL i'I'olll 
~ (0 11A f(,p( alld til(' :l\'('I':lg"P top width f1'011l ;I(j to ;)7,:2 f(,(·t, It is 
t h('I'pf'ol'(' l'c>asoll:t1dt' ((I assllllH' (Ilat t hl' ;I\'I'I':I!!(, Illaxillllllll Ill'pth 
I'o!' Ill(' Ba\' ('],Pl'k ('haIlIH,1 wOlllt! ill('/'('asl' 1'1'0111 10 10 I~ /'l'ci' and 
till' a\'PI'ag(: top widlh fl'ollt ;jiJ to 7n ft,l'i. ,Yhile thp soil "'ill stand 
at n slo)lp of 1 ~.~ Oil L II slotH' of 1 WI. 1 shoilld be II."c·d sinl'c thc ditc.:h 
('an t.ltpl'l·by Ill' j'Ollstl'll!'tt'" 1I10l'P ('ltpaply, alld ('II laI'g('III('llt dill' to 
(,I'osioll wi II i1I('I'('a;;C' fllst 1'1' fol' I Ill' s( P('PL't' sl()pe~ the n'loci I'y bpi ng 
s\lflit'it'II1 10 [,('illIl\'(' ('a\'l·d-in Iil:ltt'I'ia/. 

TIl(' 1t'llgth of tltl' pl'Oj)ospd ('halllll'l is abollt'7 III iIt's, The eal,tll 
to III' ('X('U\'utpt! for thl' P['\lpo~l'd dl:tlln('1 ,,'ould alllOllllt 10 abollt 
liHi,(l()() (,lIhie yards :llId fo[' thl' ['('qllin'd ."iz(' of ('lIanlll'l abolll 
L101.()()O (,lIbi{' \':lI'lls,:I difl\'I't,Ilt'1' of ·IHiJ,()()() ('lillie yards, If tht, ('ost 
or (,Xl'a\'at iOIl \\:('1'\' ('st i[lIatpd at !) ('('nt.; IH'J' ('II)li(',::I/'c!, till' difl'l'['('ll('(' 

in tite ('ost of Ih!' I wo l'llanlll'is \\'oliltl iJ(' 8-1:I.(jiJ(), FI'!)III (lti!; it is 
apPlIn'nl tllat a sllbstalll ial s:\\'lng ('oliid IJ(' 1'11'('('(1'" by allowing til(' 
\\'OI'k of l'['osion 10 (1IIIal'gc.' ill\' (']wlIIll,1 10 thl' I'l'qllil'\,d ~ize, SOIlll' 
d:lll1agl' to ('I'OPs iI'l till' ('/('HI'l,d !allds might bp dOJle dlll'in,!! the 
Ill't'iod of PIIiargl'IIH'lIt, bllt it is bdit'\'pd that tltis wOllld be (lll'~('t, 
to SOliII' l'xit'nt at 1l':I:-.I, by the sayillg ill draillage tuxes 011 lands in 
Iht, d ist riet. 
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