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HUllo11' studi(!s at the Blac:ldands expcl'ilne.llt:tl watershed neal' 
"Taco, Tex., W(~l'e start'ed ill :W;\7 as a eoopel.'ati\·c pl'Oject of the Soil 
C'ollsm'vat:ioll S\~I.'vic:e alld the Texas AgrieultUl.'al Expel'imellt Station. 
By 11);3n, I'cconls wcrc bei ng collectcd fl'om (·nough a rcas of Jiffel'ent 
I;izes to illdi('atc the probability of a, reasonable relationship between 
)llmk rate o:f 1'Il11off and f';lizc of urca. 'rhe collection of recol'ds from 
most. of the areas waS interl.'1Ipted by World War II, and measure­
tllents from all b1lt thr(~e rrf the al'eaS wel.'e discontilllwd in 1943. 
\VOI'k was resllmed on a reduced scale in 1941). 

At the titne this wOl'k was stal'ted, .little information was available 
011 the runoff frolH srnal.I agl.'iclIHura,l watm.'shcds. Some was avail­
able for.' Slnall plots at vaJ'iolls el'osion exper.'iment:. stat:iolls and State 
experiment stations and fOl' extensive Ill'Cas whet'e stream discha.rge 
was measlIl'Nl by the United 8tate.3 Geologieal SlIl'\'ey, bllt none for 

I SIII'Huittell fOI'Jlllhl icu H'm Muy 1!.l, 19;:>0. 
2 The IIIIt.hol's gTllt('flllly u('kllowletige til ... m;"istlluee of t.he U. S. Gpologicnl 

Slll've~' 1I11i1 the ll. S. Wt!IIUWI' IIlIl'ellll ill Ulllkillg u\'lIilllble their' ulIPublished 
re.:ol'd!>. 
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arells of 5 to 5,000 ucres, The Blncklands experimental watershed 
Itm! simUul' exr.eJ'illtentllI watershcd 1?I'ojects loeat~d I,le!~r Cosl~octon: 
01110, and HastIngs, Nebr" wem established to pl'o\'Jdt~ mfnl'lIlation for 
areas within this size l'Imge, 

The results obtained at' the 'Va('o wutel'shed al'e gencl'lllly appli­
cable. to theBlucldands of rJ\~xas. Al'lmnsas, and -Oklahoma, the 
boundaries of which am shown in figlll'e 1. 
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r SCALE 
I'IiZ5ZIil!!!!!20 t! . " 

FIllI)ItE l,-l'al'i; (If t:I:'t'I;la'.J(Ii' :tr:rfl 10 wliii'll llii" 1)\lII('(ill appli,-" i'hti\\'illl; 
Jlrillcipa I soi I 1;"Olli,'''; illHl ).;o.'I1\','a 1i~.•·t1 I'a i" fa 1 1 \'1 \!,tlk it: tI I·", 
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• 
THE BLACKLANDS AREA 

CLIMATE 

The climah' of the ar.'ea iH ehal'ad"I'iz(·(1 h.vloll~, hot. smnmel'S and 
short, 1'('lati"('ly mild \\'inl('rs, 1\1.0Ht of /'ill,' Bladdalld pJ'ail'i£' has all 
a,'('ra!!£' anl1l1alraillfall 1'1'0111 ;~:i to 40 indlPs, Short stOl'ln::; of hi~h 
illtellsities al'p IIluh' ('ulllllion than slOl'lllS of lOll),!: duration with lal'~e 
iotal alilOl.lllts of l'aill!':"1. (lllit(·" ~trd:('H\Vl'ailH'r BlIl'pall ,'c<:OI.'<\s 
1'01' "'ato !!i"Q th~' 1I01'1I1:t1 raillfall hy 1I10111!!" a:;folll)\\'s: ;ranllary, 
2,lH iIIth('s: FC-hl'lIa I'Y, :2,:\7 i11('\1('1': M:II'{'it, ;j,()H i neill's: Apl'i I, 4,24 
illdl('s:~ra,'" 't-"II; ill!'iIt'S: ./11111:', ;",1(; ilwlws: Jill,\', :2,OH ill('hf's;,\UI!IISt, 
~,;);: illtiH';;i Hcopll'"rl'\'r, 2,0,', ill('h('s; O('fol)('r, 2>,;;H indlf'si NOVClllbcl', 
2.11!i IIIl'h('s: D('('l'llilwl', :1,KI illdl\'s: al1l1l1:1l. arl.O,' ill('il('", The iwtllal 
I':lillfall ill allY SI)('('ith' IlIOllil1 01' ,\'('al' Ilia), dill'(,l' witi.:·ly :fl'OlII these 
HlllOlillfs, 

AGHICI.'LTI'II." 

Till' (IOIllililt II( Ililti,'(' \'('!.!"('(:11 iOIl of till,' HIn('kl:t.llds ill 1':1 1'1 \' day;.; was 
11I':lil'i(' ),!:nl~st's alld s('at!P'\'('d pat v""" of 1111'''l(llill' tn'l,';';, ,\hol1i 1880, 
1 ill' IIlt)\'('III('lll hl'!!:111 10 di"idl' alld ;;('11 till' lal'!!\' hoidilll!s 0'1: ~I'as.'5 
Ialld;; ill SlIl:IlIpl' block;.; alid to bl'l'nk Ihe· )-inti for ('lIlti\'aiNI crops, 
('lIltindioll 1'(':lI'h('(/ a ppak dlll'ill!! '\\'OI'ld \\'al' I alld has ('OIlt.iIlU£'d 
n.i fail'ly high if'n'Is ill sltI,N'qlll'lli ,I'(,':II'S, Sill(,(' ahn111 )!)::7, tltcn' has 
bl'~'1I. :I 1('IHI"I1('." III n·dlltp 1'1I\\'-(,I'O!l :fa J'llii II!! slil!htly, with 1'111' 1'I'!:iIIlt 
that: :'OIllP lalld 1'01'111('1.'1," ill I'll\\' {'I'OPS I;; 1I0\\' ill !lTass, slIIalll!l'aills. 01' 
clo\'l'I';;,;\ 1;':0. it ('oll;.;idpl':ll,I(' a('I'I'ai!(' of hadl\, ('l'Olh·d lalld has ('('asl'd 
to 1)(, \ll'Ofil:1hl(' 1'01' ('Iill intlioll, )iO:-l of thi's lalld has I!l'own lip to 
,JOhll:--OIl!!l'il;;;;. ollwl' !l'I':I:';;l'S, alld, \I'('l'd;;, ,\liholll,.dl till' ;t<'I'pagc of 
gl';':11 (TOP;; isiIlC'I'l';t;;ill!!, ('oiIOIl is still till' prillt:ll',I' tash tl'Op. 

'I, IE nL,\C"L..\~I)S EXI'EIlI'\IFSI'AL WATEHSHED 

'1'1\(,;.;1' ,,( Ildip;-: II'('I'\' ilIadI' Oil a t I'ad af I IlcoIH·:t<1 \l'iltl'I'S of Bl'lIshy 
('1'('1'1;-.:1. slIlall ~il'('alll ill till' HI':lz(Js Hin'r h:t;;ill ;,;cllIthf'a;;t of \ra('o, 
Thi,.; :;I'(';\, ",hidl i;; (ypic'al of IIH' BI;t('kland;; of 'I'px:l;;, Ii!.':;; betweell 
Ililitll<1('S !\I :1i' and ::1 ;\:1' N, alld bl'(wef'11 IOIli!illlc!i';; !)(i'f.!' ali(I 
!l(;C;").I,' \y, )';I('I,;ttiolls I'all!.!"l,' fl'OlIl '/(;-' 10 ,i!),; fl'p, abow' ))ll':l1I Hell 
1('1'('1. TIll' tolnl an'a of' t h.·'\\,al!·\';;[1l'd i:; :J.l"t;O :lCI'l'S, S("'(~I'al Rliiallel' 
(·XIW\,iIlH·ll1.al 'l'a(('I';;I1\'<ls. \':llIg;l1!! ill exil'llI fl'!llll :-:Iil!hi'ly \('s;.; ihall ;~ 
:ICI'(,S to Ilion' thall I.DO() :1('1'(';;. \\'('1'(, (';;taIJli,;iI('<1 Wilhill till' IIlain a\'(~a, 
TI\(, :;iz(', plly:,iogl':tphi(' ('11:11':1;'1('1" :llld Iypl' of lall(llI:;(' ill (>xpel'illll'lI­
lal an'a" 01' the Blacklalld" l,'xl)cl'illl('\lhtl 1I':1I('l'sll('d an' showl\ in 
fabit' I, 

http:XIW\,iIlH�ll1.al
http:liholll,.dl
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TABUj l.-V.'ater.<;hed cM.racteri.<;tic.<; 

I.II'HI US<' in 19~Q 
"'""--"- -.,.~, ...

I .\ n'" ill sIOIl<~ nlll~(' 0[. 

WstrrshNI !, 

;'r.r~'''1 I:';";i' ~;r:'i
o ,0 0 
000 
000 
o 0 0 
o 0 0 
000 

100 '0 0 
00(1 
o 0 f) 

o 10 ',0 
o '0 0 

g Ii l g( g 
o . H, () 
o i 0 ! 0 
3 i . Hi ()
n.!li I. I 0 

17.7; 7. 2i 0 
!l. a: 2. Ii. I. Ii 

IS. f,: I. 21 . ii 
I I. O! :3. 2: I. 4 
15. 7: 2. a: I. 4 

I 

SOli. Asn C~;ol.nGY 

Gl'lIt1e ;;:;Iopes, d,'l'p ::>oils, alld poorl.,· .(('tilll'(I stl't~alll challlleis al'(' 
chal'ac/t'l'ii.,til' of 1'11(' l'xpl'rilllt'lltal wal('l'slwd and 1!('llpl'al al'l·a.. 'I'll!' 
soils an' pn'dolllillantl,r of i11t' 1I.oIIs101I series and han' the Iypi('al 
shtillka~(' ('I'at'ks wlll.'11 dry. 'I'll(' .r,·olol!ie Illalel'ials fl'Ol1l whi('h the 
rna,in Bladdalld. pl'airips dl,\,ploIWlbt.lollg prilllarily to thrl~I' gr'ml':; 
iII Ill(' Gill f ;';(>I'ies 01' t hp ( '1'('1 :U·.'(lllS ~.n.II'IIi. TIIl's(', ill ascI'lId i "I! order 
C)f til(' I!('lllol!ie jlrofil". a 1'(' Allstill, Taylol',and. ~;IVal'l't>. SlItaII areas 
ha W SQi I;.:; fl'(Hl1 till' Eal!l(' Ford a lid l)th('1' ronlla! illll;':;. All of the 
cXpt'l'illll'l~l'al wal('l'sll('(1 lips.olI f()rnla~ioll=-, of 11](> Taylor I!I·O.'lp.. In 
tIllS lo(.'uilly !'IH';:il' stt'ata dip apprOXllllal~\I.\· :-iO!I'(" ppr lillIe III a 
gem'l'RI ::;. I;'j°W. din'clioll. TIII'l'e fli.rata oJ the 1'ayl(ll' gl'onp­
sundy Ina 1'1, ('hall" II nil II il!ld,v ('11 Ita.I·... >lIS lila 1'1--('('('\11' 011 tIl(' water­
shed, All of nl('~t! a 1'(' <:akal·(·ollf.;, the ('akilltn-caI'Ponate content rang­
jllg f"om :'j to :?:, \lpn'I'llt ill sandy lI\al'l :llld 1'1'0111 I() to HO pt!I'CNIt: III 

the thalk. TIl(' ('a kal'POIIS Illarl Ita" about [iO 1)(>1'('('111 of ('altilllll 
cltl'Pollai e. TJJ(I "oi I" s!I'!>lIgly I'dl('(·1. ,11(' eha I'adpl' of the g('oiol!i.c 
matcl'ilil £1'0111 whidl Illl·.r al'(' fonned. Tho!'!e den·lopt:;dfrorn the 
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sundy marllll'e hu'gely of the Crocl<et.t Ilnd 'Vi Ison ser'jers; those from 
the cll1llk, of the Allstin serjl~8; and those from the culclll'eous mllrl, 
of the Houston sm'ies, Soils of the HOllst.on sel~ies occupy 1\ mnjol' 
portjon of fhe 5,860-nel'e wut.ershed. The soils of the Cl'Oekett Ilnd 
'Vilsol1. series OCCIII' pr·imal'i.ly in the nol.'therll purt.:1 The vurious 
soiltypes and the averllge depths of the soils on tlw illdi"itlllal wnter­
sheds of Ih(, expcl'illl('lIt:1I1 al·pH. an' lisft·d ill tahll~R:2 and 3. 

TABh~; 2.-Soil fY]lf's a:n(/ (/'1'1'1'{/!/f' d(~Jifh I oj 8oil1:1l. 'waff'r,~/I,,,d,~ 0, D, and J 

I \\~ntl·l'slH'd f' 	 WUl"rsh,,<I J 

"'""'.1. A qlrn~l\ 
,;\ \'flrh~~l1	 \ r ~ ,-'I A : • .,r::I ",'P:1 d('plli d('plli I ," d"pth 

-,.-~.,.­

.1. Pruiri(' soil;;, ~rullulllr strUl't U1'(', 
1IIklllin(' throughout: 

II. ~()rlllnl profik: l'uCt~ tl/ I tlrhr\'f 1't'H'~,'liI, IlIcht',,, Prrccut I
i 

IlIcht~ 
I. HOllston blnl'k eln.l' O. 8 Ii I 2, .. 5a 48 IjU 
2. 	 11 (lust on hllll'k elIlY, 

grnv('lIy pllll.~(' .• I ,.If' '. I 48 ~ I 59 
a. Huustoll-Hunt (·111.1' " • .1. () fJij ·.1·1,:3 ' 4U! 17.8 50 
4. 	 Hou~ton blll(;k ('In.\", 

,;nliIH' phus(', _ o o ~ . 1 60 

Tot.al 	 ·Hi.8 66. 0 

b. Shallow to par(~nt IIItli •.'rial: 
5. 	 II0u:;(01l bla('k !'lay. 

shallow phll..~,·. o o 4. 2 44 
(i. lIougt(JII blaek l"ill,\', 

(lI'N (·hulk ... _ o o I.H 28!--::::I 
7. 	 ,\ustin eta,\', sit II 110 \I' 

phu,:C'_ \I o .2 {j 
8. Chalk ou!'crop o o ~ I () 

Total 	 () o fi.4 

2. Prniri(' ;:oil;;, IlIod('mh'l.\" eal­
eart'OUs suhstrata: 


11.. I)f'W'!": 

H. Wilson ('\u," 2, ~~ 12 •.1. a 5. 0 13 

10. Wil,;\)" ('III,I'loUIII I. a 14 1.8 a. !I 12 
1.1. Wilson fitH' SIIIHI,I" IOillll :!.·I [j I. S I. ., II 

'l'1l(:'d 	 n.o i. \l 10. a 
Il, ~I()d(,rtll.pl\' frillhl(': 

12. Cr(Wkf.:t t l'11i \' 10uII1 :1. :j () Il.i .1. 8 
.la. 	 ('r()('k('tt fill,:' ~illld,\' 

1011111.. • li.·1 i 1:3,2 7 a. I 7 

T(AIII .. 20. H 2·1. !l 7. !.l 

I D"Jlth to plU"I.'nt IIHHl'rbl til ~)1I ~I'01JP 1 and to II horizon til soil ~rotlp!!-. I),'pih ('la:o:sit\coatiuIIS not 
nuulc ror ('(Jlhn'Ttd lUld iIIlUVI;\1 soils, 

1 lA~~!'i than O~l IM,'I'l,-.ll1l .. 

1 HOIL l '(l~""~:I1\"\'I·If.)S ~1':IC\,ln:, F, S. I h"'.lln·~II·:;\"I· (W "\(atll:I.1t:lTII~:, 1'lU; .\(au~·ul.­
Tell~:, .-.;.111..... , .:t:"I.(~i¥, ASIl '1"01'0(:11.\1'11\: ...' '!'In: 1II..\I:KI..ISIil';I~XPt:ItI.Mt::S'f ..\J:' WA'nm­

HUt:U. U. K 1)('111. ;\g-I', lIydl'ul. I:ul. :;.iI~~ pp. iliuS. :W4:.!. 

http:I()d(,rtll.pl
http:pr�imal'i.ly
http:HOllst.on
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TABLE 20-Soil types alui at'eraflc depthl oj soil in watersheds 0, D, 
and J-C() II tilllll'd 

!
Wutcrshc,1 I) J 

Soli ~rollp lind type 

Arm. 
 A \o.)rugt"1 ArUll ,\ v,'rave 

\I'.'Plh. ' ,h'pth 

.'1- --1--"­
3, Colluviall'oils: 

1·1, lIoUSI.QIl-II\lIIt.!:lny, col- i Paerlll IIICh"j P.rc,,1/ IllIch.. 
I\lviul JlillIRe. , .. _I 0 ..... ." 1 

1r.o Wilson ('IllY, ('olhl \'ial: I I 
pilIlHI.'. • 7.8 - ., .. -1 7 . !) .... ~ .. I 2. (j !... ----

Hi. \\,i1~oll ,:IIIY IOUIIl, el)l- : 
Illvilli pilll.~,,' 7. 7 ..... _j n. " ----!i I. 5 1 i _____ _ 

17. 	 Wilsoll fill(' slIndy 1011111, I 1 
l'ollll\'inl phll~". '. " 8..,. --'I .. ----I .3 L---­

18. ('l'ol'k('U dllY 1011111, eol- i 	 !I · 1 1_____ _11Idlll phll~(' 0 .2.---I ------1 I190 Crockdt. fin.. :-mlld\' 
(('Illn, ('olhl Villi pillL~'". ::l. 7 2. 0 · ,I! 

'1'01,111 	 In. (j 17. a 
4. Alluviul soils: 

20. Tl'ini/,\' I'IIlV (l 0 · n t-~ .. -- ­
21. (:lIlnll)1I e11;r I. a I. 8 2. \i , ,22. Klllljlllllll ('111.\' .7 -, 8 .2 1-----­
2:t "l\lIflllllll fill(' <llllldy i

louln_ .. __ .. o .. _" ___,:1) I .•~:.::i__._I_L.:.:...:..:.::. 
'1'0 t. II I 20 () ... I t ..._ 

I Depth to pun'nl. 1l1(01('ri(l1 ill ~(\II !:I'(HIP I lIlid to 1\ hnriWIl ill soil ~roliP 2. I),'ptll ('\lIssifl'.IUons not 
1n1,,11· (fir "olln 1'1111 tllHI nlill "'HI ~,oils. 

TAB[,~" 3.-~S()il typts and (W('I'(/Yi' depth (~f soil. inlOall'l'slif'ds :Y all{lW 
alid lheir subd ivision,s 

. I ' . 	 r I I' ­
, li ll ( "10,11 'k;ll) "tlill ('kl'/I0IlHOllhl:l('k t \11St'II"ll"I'I'1
I n OIl~t(l11 hlu('k ~ )II~"",. TI !IIH ~ r.. ,I; 11:"" (. I Ill,. '. ('Inr. Shlll.IOW f';' I ..: ~ .\. ,r I.l~r;;;'

elu~~ cIH~. grit\( II) , (I.~~~ stlUllo\\ pll'\\:;1 ()\'I'J' ,_hnll()\\ It~I . 1111"". J ph"". .' ~·i;~iI k . . ph",,· 'rh~Y_ 
W..I~n<hNI i 	 .' .;\ \'N''') Ay{'r} .\ \"tIl''' , ;\ n'r.. ;0\ \,(1('-I "n~n 'ag(' [:\l'(lH n~l.r ";\1'1';1 tlf't" ~'\I'Nl ngj~ ;\rt'~l tn.~l' j ...\rtl!l 

r :1I('pI.h' tl .. ptl1, d"llth' tI~pt,h d~PI,h1 _ ' ' 

i /'('f- Pa. 
/-)f,rf'"I1( IfH:h(l$: /J('(('f:ul 'lfltM~: I Jr'n'c-,,(' ,/,,('/u:( 1'r-rCfJlI III("/I('S; Ct'Jll ilu("he,,,: c;(1/1 
(if>. 7 57 , 0 1:).2 ·17 17. ;) .1"- ,I. I ti O. iiy------------ --(;c. .)_Y2•.• _.,. '.' . i;' 0 () 22. ;) 2(; 1.8 f.I . ;i 

1'·1 .J ..... ,,.. n. 0 r)~ 0 0 no 8 2(; 20 a /.i () 
Yf)~ !H.(i 00 0 0 5Fi. I 2G io a !i 0 
Y7 .. g.1. 5 I,i(l 0 I;'i. fi ·IS 0 0 () 

YIL:.::=~: fJ!t 0 57 0 0 i.O :is () 0 
YIO \)a. n I:;\) 0 0 .1. 7 2·1 , i. ,I I (i 0 
WI (i(i. ,I 0 :.l:~.•, >Ii 0 '0 .2 
W2 (in. 8 I {i. 0 f,i 1:,1. (j ·Hi 0 !6 .6 
\\'Ii !Is' 7 0 I. :.l 48 0 :0 (l 

WHI Ii I. 0 i :m.o 57 0 0 10 () 

12 100 0 0 (I 10 0 
17. • • ".-- .... _ .. ~ <, 71101 0 2U. !l 24 ,0 0 

j (I 0 I 
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InW;\O. ]5.7 p('I'('('nl" of til(' :iJ~(j() a('J"(''-i ill the wnh·t~hed :l!') n whole 
(at'c'a .J) Will' paxhll'(·. ill' hay lalld. :3.7 1)('1'<:1:'111 wa'-i in flll'lllstf'ads ami 
I'oad;;. :lnil illt· 1'(,llwin(lpl' 01.' HO,(i 1)('1'1.'('111. waS t'ltlti\,aH·\1. Of the cHI­
ii \'11i:('(1 laud, ;k·i.!l 1lf'I'V('lIi was (')'01 'I)('d to ('oitOIl, :W,O pel'eent to com, 
1;),:2 pet'('('11 t t (l uj hc')' I'OW (')'(lpS~ nlld 1;-;,0 1>1.'1'('('11 f. to 1,1'0<1 d(,fIst' 01' dI'i lied 
{'mps, X(I crop was gl'ol\' 11 Oil :U-i flP I'l'l' I It of t hI' {'uHi,'ated land. This 
g •.'IlI'1'1I1 ('l.'Op dist I'ibutio)) flax ,'al'ipd oilly "lightly 1'1'(1111 ,)'I.'at' to ,)'I.·al'. 
This i;.; 11 1."1l" of innd liSP wili('h,\I'ilholil a<i('fplatc' ;.;uil ('ollsel'vation 
1Il(':t;WI'PS, ix ('oIHlu('i,'p to 11I1'g!' 1I1l1()llIils Hild Ili!,!'h rail.':; of hiliotl' alld 
:';(:1'1.'1"(' l')'osiol1 dalll:l!!I',' .' 

Thl' ;';IllH II (lXIH'I'ill'll'ilt 11 I a 1'('11:-> of' :"JOllt ;~ :I('I'('S ('a('11 \\'(,I'P (,1'0p!>.'11 1'0 
!-i("'PI'lil dU!'('I'('lll ('I'ops-('otloll, (,OI'lJ. and (Jilts-durin!.!, til(' IWl'iod of 
!'l'('(H'd, IllH (Jill.\' 1l1ll' kind of I'I'OP \I'ax ~'1'()\\,ll 011 ('a ell :II'('a. ill allY olle 
n'l\I', An'a 1:2 i" a :-11 II Ii I :11'1':\ uj' Il:liin' !.!'J'a:-s whj('h had 111'1'('1' bet'lI 
'plol\"('(1 and 1'1'(11) whil'h (llH' l,tI/till!.!· of lin,' Wil~ olJtnil\l'd ('aell yeal'. 
Tltp ~(I-!I('I'(' t I(lds ('OII:-isH,d PI\I in;l,r of c:lllth'atr:'d lalld ('X('t'pt fOl' 
:--Il1HJI n/'('n~ 11'1)('1'(' l'lIllil'Htioll \I':lS illlpl'lldi\':l1 due to {'x('(';.;;.;i,'1' road 
dl'nillag\'~ ('I'Op~ Oil (1Il':'t' 11'1I('(X ilH'llld\'d ('olton, ('01'11. :llId 0111::-; I'aeh 
\(':\1', Til\· lill'i!'('1' 1II'{':\,.. Ilill'P nil tl1\' Inlld 11:'(',.. IlH'lltiOllPd alldill [11'0­
'pul'ti(Jll:-l'Olllp:II'aIJll' 10 IhoSI' ill (11\' (11'(':\ n"a wholl' (w:li<"I':-;IH'd .J) .. 

1~.\I\jo'\I,i, 1\1) Hl ~(JFF I·:t·;corw:; 

On ilH' I'XIH'I'inll'llt II I 1I':1i('I'"hpd, n Illllld)!'1' of I'nill gil,!.!;!';': of ihe I'e­
('Ol'tiillp,' (,rpl' 1'111'tli:-;\)l'd dnln Oil hoth raillfall a Ill!lll IIi;.: Hild. illt(,llsitieB. 

'. Hl'c'ol'ds JI'Olll III of Illl' gil,l.!'('", 1I'l'1.'1.' IISl'd ill PI'\'pill'illg tlli:; I'PjlOl'1. The 
/ I'Pl'!lI'lis II'PI'(, ;;('1('('1('<1 "0 Ihilt :I I'('a,..ollnhll' :11'(':11 di;.:t l'ilJlllioll WIIS oh­

taillPd fol' l'IH'h Ill' th(' 1\':lil'I':-;IIl'ds I'I'OIlJ II'hi('h I'ullofl' 1lH':lSIII'('IIII'llts 
,,'1.'1'(' lI:-pd, 

TIl(' wnl('I'"h('dx 1'1'0111 ",I,it'l! 1'1111011' 11Il':lslll'l'lIl(,l1t~ \\'('1'(' (,1,(:. illN!. 10­
!!l'iIH'I' I"ill! sOIIH' of till' \I Htl'I',;\I!'d ('hlll'H('{\'ri"til'''. arC' !!il'(,'11 ill iabll' 1. 
·SI:!).!,';'; II'PI'(, o\)tn.ill(·d with :ltltOlllilt if' \1'at('I'-si:l~'l' I'('(';n'(/('I';-( equipped 
Willi (,lin I'ls IIHI·ill,!.!' ill1 Dpl'n tilll!' ,,(';I k:--:o tll:1I I,j:--:r's could b.., :J('~'lll'at<~ly 
Ii\pa~ll/'(,d, ('aIHH':lll'll f11111l('''' \1'1'1'(' l",('d with (Il(' \\,illl'l'-sl:\gl' I'<,('ol'd 
to dl't{,1'1I1iIll' tht' I'IIIIO!!' fl'WII tll(' :lI'Pil,.; of Ipss til a II :\[)() a(,/,(';-(, For t11(~ 
larg:l'I' Hl'l':I,.., :lI,titi('ilil ('(lIlll'ol,.. 1\'('I'i' l'Ollsll'll('jl'd ill til(' :;II'P:I))) dlan­
Iwl~, IIl1d tIl!' lli"'I'iUlI'!!P;' Ill'/'(' lllJillilll,d If\" Illi':1I1:; of ('lll,/,('Il!:-Ill(·tcr 

IIlpa"lIl'Vllll'nt:- :\11" Tr()ll] I'nl ill!,!; ('lIl"'!'''; dl'l:plol'l'd 1'1'0111 I It(, lll('aSlIl'C­
111('111:-;, 

:\lmA OF :\l'PUCATIO\ 

All I Itt' ,.,tlldil',.. Oil (il(' 1'11\,(,( of ('ons('f'\'idioll pl'avti('ps \\'('1'(' ilIade on 
d('"p, filH'-Il'Xtlll'('(l. slowly I'PI'Ill('alll(' !-ioils of (Il/' Blal'klands, 'rite 
soil of a IlliljOI'jHlI'( of' tll(' ;lI'('n:- SIIHlil'd is HOlislun black daY. The 
1:11\(1~ :lI(Jl1g 1:\I'll"hy ('I,\,(,k inl'llldl' ('oll:-:id(,l'a bit, a I'pas of d('('p~ fille-tex­
tun'd, "PI'," ~I()\i'I." PI'I'IlI{'al.,11' soilx (If' i III.' Hlnckl:1I1ds.lIlostly ('I'oc:kl'l.t 
(,lay .IOi\lIlalld \\'il:;OII ('1:11' Hnd (,1:11' IO:1I11S, Tilpn' aI'(' also l'mlllII l't' 

;In:it,.; of <1(,1.']1, 1I1l't1illlll·Ii'.~1 1I!'l'd, \'pi,,\' ;.;11lII'ly p('l'f'Ill'abll' Roils. lHo:-:;tiy 
Cl'!wlwtt: I1l1d \nlson lilJ(' 0',111(1,' l{Jalll";, 'I'lli' 1'(':;ultH oiJtailwd 011 the 
I'tl\'('ls 1)1' ('OIlSPI'\'it! ion pl'ill'ii('t:s Oil liI'ak I':lf\'s of 1'lll1ntl' :I1't: pal't'il.'l~­
larl)' appli(':lhlp t.o t Ill' «('('I', filIP-i{'xlul'pd. ;-;lo\\'ly ])('I'III"abl(" Roif:;; that; 
(,('HllfH'i;-;(' t hl' lll;1jOI' pOl'i iOIl of' dial I,ad \If till' BI:l('klands fll'('11 shuwlI 
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in fig-m'l.' 1 liS t'he HOllsIIHI-1Vilson III't~U, 'I'll(! l,t'Sldls IIl'e Romewhllt 
I~ss lIpplil'ilIJle if) jht~ <lp('p. line- un(\lIwdillln.i(·xtlll't'«1. \'PI'Y slowly 
IWrtllf.'llbh' :;oi Is of HII' 'Vi Ison-CI'o('kpU a 1'('i1 n nd to tlw slta 1I0w: fine­
textlll'(,d, IH'I'III('"bl(~ soils /'01111(1 prinlill'ily 011 I Ill' Alistill fonnations, 

For the art'as JIII'g<:'1' tltall Ilw ,J.l'l(j()-HC'I,'p h'nC'! \\'1\1'1'1: I'('('ol'ds \\'1'1'1' 

Qbtnill('d by Ih(, rnilNl 8(:11'(\:; (fj'ologl(':d SUI'\'ry, the,majol' Hllil I'YlwS 
an' inellld(,dill abolll Ihe !':ttios Ihal ('oliid III' ('xppcjNI Ihl'OlIgltOllt Ihl' 
Blnddllnds, 

Th .. (I itf('n:'II C('S ill rainfall ill difl'PI'pl\( )lHI'!S of Ihl' HI:I(,klali(l", l'I.'slIlt 
:in dilfpl'C'lIi pt,'ak 1.':II('s (d 1'1111(}11'. To cOlllp{,ll~all' 1'01' II1('s(' I'aillfall 
diff"I'('IH'Pl'it Ii' 11('('('S"HI'Y tn IlIal\!' :IJIJ)I'opl'inll' adjlll'IIIIPIlI:;ill I'lIl1olf 
vnlll('s, 'fill' d!';.!'I'PI' of udjll:-:I 1lH'11( i~ :-:110\\11 ill tip-III'i.' 1 as I'llilifall 
coc/li('i('111 s, \\'h kit a 1'1' 1)(~I'('f'nf ag('s of Ill(' I'tl i 11 fnll \'a 1II('s alWaco, 

FLOOD PEAKS FOB ('SI'; 1:'\ m;SIG\ OF COXSEHYATI.0N 

STIi.l Crt BI':S 


1\\,\1,"'1'1(:\1. Plwclwlln:s 

:n i~ 1101: 11u' PIII'POS(, or Ihis iJulldill 10 (h,,,(' I'i l)l' in lil'lailllH' anal.vti ­
('HI PI'O('ptlUI'P;': lI;.;('d 10 dl'('I'111itl(' I 11(' flood l)Pnks I hat Inigh! hI.' (·xj)l.'\'ipd 
fOt, \':II'iow, 1\'('UI'I'PIi('P illtl'I'\':lls, TIll'sl.' PI'o('l'cilll'(,S h:I\'P hl,pl! flllly 
;.:('t fori.h ill :llIoll1(,I' pllhli('ntiol1,' .\. IlI'il'!' ollilill(' of tIl(' PI'()('P\lIII't'S 
at this POillt.IHI\\'\'\'(·I', will !lSSi!-'I' il) nil IIIHlpl';.;hlll(lillP- of {lIP ('Xlplll 10 
whieh tl1{' ('slilllaipd Jl('ak I'nl('s :11'(' !-'IIPPOI'!('(J liy the I'XIH'l'il!wnt:d 
linta, 

1'l'OU:dlilily silldic·s \\'('1'(, 1II1I1Il' of [lip IlIHXilllllll1 allllllnl floo\l ppaks 
fo)' t!\(, Pxp('I'iIlIPII!n! \\,:ltpl'~I\(\ds li:;ll'd ill fnldp J., i-'ill1ilar silldi(,s 
W(,)'(· H,lso Iliad.. of' l'llit('(I~til(I';'; (jp(l Io!-,d{,:1 I :-1111'\'(',\' dnt:l 1'01' six lal'ge 
\\'al('I'~,hpdslo{,!lt('d ('1;.;('\\,11('1'(' wif hill III(' '!'psa;.: 1\1:1('kl:II1\1:-;, 

Thf' flood IlI':II\;.;. as dl"lt'I'llIil)('d hy till' Jll'Ob:lbi Iii,)' sll!di\'H~ \\'('1'1' (hen 
('ol'n'('i(,{1 to whai tlll'\' \\'/)lIld h:I\'P 1]('('11 if tilt, l'ailll',,11 at (,lid I \\'al(')'­
:-;hed dllrillP- till' IWI'it;d of 1'1111011' 1'l'l'Ol'd Il(ld IJ('('I\ a !l'ond s:Il1lpl(, 01' :t 

JOllg-(PI'Ill. I'a ill 1':111 1'(,("lI'd a(\\,:1('0, To (11'11'1'111 i IH' I hp;-;p ('OITi'\'i ion:;. 
prolmJ,i1iIY silHlil's I.lns"d Oil IOII!,HI'I'1l1 W:Il'!) I'ailll':tli "'PI't' IIladl' of 
IrlaxilllUm annunl :1111011111';';01' r:linfall 1'01' I!I-, :W-, (lO-, ,11](1 I SO-IlliII IIi (\ 
pel'iods and of tl1I' Jll'llIllId 01' 1\111\11:11 I'aillfall alld 111(, 111.1111111.')' of 
('S('('s:li\'(, ;-;tOI'IIIS,:' ;-;illdlill' pl'<1ballility silldl(';-; "'('I'I' 111:1<1(' of thpsl~ 
I'aillf'all ('II:lI'a('(,I'i,,11(':; 1'01' p:I('11 \\'atl'l'i'IIl'd III ill\' (''''pI1 I'II1](,II(:tI :ll'l':\ 
f(II' t Iw pPl'iod of l'lltlllfl' I'('('(JI'{I, 

:\('oll1pal'is{)1) of 1111,' pl'olJ;lliiliIY('\lITP"of' l'nil1f:lll in('Il::;ili(,,, al all)' 
\\,alj'I'slll''' willi tllo:'!.' ('()1l1)lllipd fill' I0I1!l'-IPI'111 "'ill'O l'ail1l':1I1 :'ol'nl('«( 
tllf' basis :fOI' (·()J'I'I'din;.!' IIH' IIl:1gllillldl' of (11(1 flood I)(,:lk", l ... il"'\\'i::;(" 
a tornp:ll'is(J1l of tilt' Pl'ohillJilily ('111'\'1''''; (.t' tit!' J!l'odlli't of' :I 11 n 11:1 I I'ain­
fall alld 1llilillJj'I' of ('xI'I':-:;.:i\'(,· ;-;(01'111:'; f()I'.IIw<i. tllP I)a:li" 1'01' l'OITt'('( ing 
I h(, fIWJlII'II(',\' of til(' flood 1)('nl\;,:,1 

The ('OI'I'I.'dp(( \':111(('::; of Ilood 1)(':11\;-; fol' a 1'('('111'1'('11('(' inl('I'\':l1 of J() 
yeill'}; \\'('1'1' (lwll plotte(\ agnins( (IH' ('OI'I'P';POllllil1g w:ti!'l':-:hl'd :-:i'-'I', and 
l\'aHf-Hlllal'(' ('IIIT('S \\,(,1'(' ('lJ.I1IPllfpd to ('xIJI'ps,,; 1.11(' nol;diol1:-:hlp, li'iglll'l' 
2 ~ho\\'l' tlH'l'!' ('OI1l111li('(\. ('\11'\'('" (ogpll1 l 'I'\\'iih tlli' plOili'd poillis of 

"['(I'I'TI,H, "'. D, 1-:1-'1'1,;(''[' !,W H,\l:'\F;II.I. (J;\' ,\1;\(;:'\1'1'1'0" .\;1;11 FHI<:()I'I':SCY 01" I'E,\K. 
n,\'l't:~ IW :;1.'1:1".\('1-: I:l:\IJFV. AIII"I', O('ophys, l."lIi(J1J 'l'I':IIIS, ::0: 7:::1.. 7:11. (!l,IH, 

'('0'1'1'1':11, \\'. fl, ;\011,11.\1,(" TI'~~TS!lI' 1'llI',('ll'll,\II{]:'\ .\:'\11 FIWQI.'I·;XCY S'I'I'nn;s OF 
ItI'XOFh' lliS' S~I,ILI, \\,.I'I'I,;HSIII·;IlS. 1.1, S, .I )('pl:. ,\~I', TI',:II, 1:111. !IS:>, ::-1, (IJI" 
IIIU8, :1i)..IO, ' 

http:COXSEHYATI.0N
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both cOl'l'ected und \IIlCOl'l'cdcd vulllcs of the flood penks. A com­
pit rison of the st:u "dunl (~l'l'Ol' (~(lIn pllted from II neol'l'('eIN1 flood p(~nks 
with thnt compult'd fnllll U,(' (,OI'I't'('jcd valucs indi('at(,(J thnt: Ow eor­
J~djon for rninfall ditf'('I'('J)('es had I'('du('(>d fliP i'('atj('1' of tit!' plotted 
poillt:.; by mon' thnn flO IWI'('cnt. In ot.her WOI'{li', till' I'plial)ility of 
thl' ('ulll)mtl'<1 flood twak H'I';"HIS 111'1'11 I't'laiiolll'ihip had ul'cn .incL'cllsed 
by 50 percellt by ('()I'1'('('ti Il~ Tw' I'll i nfall d i 11'l' 1'l'11 ('cs. 

Jt, wi IIlw noh·(1 in fig II 1'(1 :.:! 11\:1 t t IH' Hn'a \'\'I'SII:-; p('a k-nll (. I'elntionsh ip 
is I\of, constant 1'01' all al'(':'" 11111 is 1'."'pl'(lsi'NI by two ('\II'\'(,S; olle for 
areus Il'SS than 100 ael'es and OIl(' I'M al'('as !!n'tltl'l' th:ln :!OO :1<':1'\.'8 with 
II, t:runsitioll zone fot' al\'IIS hN \\'(,('11 tlwsl' iilllil";, ] f thl' I'pl:d ionsllip 
Iwd beNI ('(Instant :tlit! ('ollid 11:(\'1' i)(,l'll ('XPI'(':-i'p(l by tI\l' ('UI'YP fOL' 
11I'1!IIS gl'(·:tlpl' than 20fl a('I'(';{(lxl(,llllp\l 10 indud(' til .. ~Il\llI1('1' ar(ln:;, thcn 
t hl~ )'It'ak 1':11(':; 1'01' (11('8(' al'paS would Ita \'(: 1)('('1111 i!-,dll'l' t hlt 11 t host' i nd i­
(':lled by Iheexp('1'illH'I1I:11 dni.a 11I1d dl'iiJ1l'd by Ill{' ('()IllPtli(·(I ('Ill'\'efor 
Ilrpasl('ss than 100 :I ('I'Pi', 'fllis (1iII'l'I't,'IH'(' would haYe b('(II1. gl'Plliest 
f(1I' an an':I of 1 a('I'1.' and would bare dl'(;I'C'l\i'pd 1II1if()l'Illly to Z(!I.'O 

dith!I'('I1C'P :fOI' all :II'('a ufJ;j(i a('1'('i', ' 
'1'\\'0 (.'xplal1atiulls IIl'e a<I\';l.I)('p(1 fOl' Ill(' 1'('latiw']Y low flood peaks 

from Ih(· :ll'eas less IhanlO!l II(,!'!,S, OIl(' explallation as(,l'il)('ii the low 
peaks io t.iw fad thai llip slIl:tll \\':11('1':<11(,11;-; do 1101 1\<11'(' \\'I'II-d<"fill('d 
draina~(1 dlanll!.·ls alld thaI :I ('oIlHidl'l':lhlp pl'opol'l ion of the \\":ilt'r5ItNl 
is made up 01' I'('!alil'pl," flat ;;Iop('s, TllP 1'11110/1' 1'1'0111 tllp:;!.' flat sloj)('s 
does !lof:I'pad,tl\(' ~agill~;;1 at.i 011 11111 il "0111(' lilll(' after thl: flood pt.'a" 
has pass!'(!. and th us do!'s nnt l'OlltTil)llt (' I oil~" 1i1il,2"n it IId('. 'I'll(' 1:1 I'~PI' 
IIw \\'al('1'5h('<I. the gl'l'lIt('1' i;-: tll('propOl'tioll of lotal :U:('II drained by 
wf·)]-()elill(·d dlallll('ls and fhpHIlI:II]('" i;; 111(' Pl'OPOl'lioll of tI:1! non('on­
tl'ibuting 1t!'I':IH~ T!tll;';, Ih(' 1'11'('('( (If ilH'lI<IIH'ollll'j!Jlltilll.!' :I rea;; 011 the 
1IIf1p-nllll(te of (lip flood I)(,:lk d('('I'(':ls(';-<wit h 1 lip ;;i)l(' of 'tlw \\'ai~'I'HI\('d 
and is 1Il'l.!'li!!ibll' 1'01' a \\':11('1'511(,<1 of I.i() n('I'('~, 

The of'lIl,i' (:xplallation as(,l'ilJ~':: {Ill' lo\\' peak::; fl'ont the :llllnll \\,1Ih:'I'­
sheds to t. II(' II mOllnt of \'x('(';-:;..; I'll infa II Ilia I (,111(11';;:-;\1 1'1':1('(' t'I'a('k;-;i II tho 
soil. '.1.'11\':;(\ (,I'a{'k;.; (fi~s,;) and ·1) app('al' al till.' slIl'fa('/.' whl'll Illf' soil 
is dry, Th(',\' :"11'\' I"('I',\' Iltllll('I'()U:' IIIHI Illily l'x(PtHI 1I1:1I1Y 1'('('1 ill!o Ihe 
suhsoil.\\'lwll t1lP soil !l('('OIlH';'; \\'('1. 1.111' HJil pal'licll';"; :;\\'('.11 :lnd tile 
('I':Ieks do;.;(', This wl'Uin!.!" :llld \'Io"ill!! i:-. Illall\' t.illH.'s linlilT·d to tho 
slIl'fll('eHo.i1 (Ii!!, ,.I), thll:,;;\;nlil)!! III(' \'I':;\'k ai IIH:l->UI'f:H'1.' bill o(lwl'\\'ise 
ICII\'illl.!'iJ tlll:l il'f'rll'd, '\\'11('11 ~i·f)I'I11S 0('('111' nt il t jill(' wlwll (,I':leks lire 
open lit: the $\lI'I':I('(',:l Inl'g:l' a 11 Hll Il.l I of l'ail1fnll ('X('Pi':: Ill:ly beintN'­
et·pfl·d :fOI' shol't 1)(,l'io<ls of Ii IIH' 1)1' fol't' t 11(' sui I pn 1'( iell'S 1)(1('01111": wet 
!lnd 811I'fu('(' :'(':di II/! t:lln's ph.,.p, TIlt' l'<i i Ilfnll ('XC!':'S th \I;'; losl to ('\':H'1.5 
Inlly amount to a lul'g'(' jll'opol'iioll 01' IIll' total ('X('(';;:: I'nilll'allt'(II' these 
short-time iniPI'\'als, .\:-; IIIP tillH' i!lt('I'\'al i:: ill('I\·:I"NI. the, ratio of 
rainfall ('x('l.'s:':' lost' ill ('1'11('"'' 10 tht' (oUd l'aillfll1l ('X('(';;;; for tlw time 
inlenal b('conlC's 11.';-,,;;, '1'1111:'" 1'01' slll:111 11':111'1':-;111'<1" 1I:1\'ill~ :.In a\'('ra~c 
t.in\('of('oll('~'llil':lIi()11 of rl'OIll.) 10 Iii Illillll\l';';, till: l'aillfnlJ (·x('(·;;s.lo;;t 
to ('I'fll'''S has :III al'PI"'('iablt· ('11\'(0( 011 11\(, Ii 1:1 l.!'11 itll(h' of flood p('aks, 
This (.11'.,(,( ),\·... 0111(·;;: I('ss :l1\d 1(·:;..::; :IS \ IH' si~(' of t 11(' \\':!tl'!':-il\('d alld Ih(~ 
li\'!lI'II~(' l'illl(' of ('IH1('('lIll'atioJ) j" illl'I'('llii('!) and i:::; \H'gligibl(' ",h('11 tho 
IIrea of thl' 11"11\ (,1';;h('\1 I'x('('('ds 1:;011('1'('13. 
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1',\·,1 ';i~ '\I·,'l.,,;I·1 lal.fau ;11'.. 1I1-lIllkll'llI III dl'll')'lllilll' [IH' 1T,llI[ h'" 
\".l 'l',- 0' "I I III' ,. 1:1'1111 ,i'II1 !l 111;1,' II(' ~:t 1\·1,' :l-~lIll1l'd tlIa! 1m! h 

",,'''' r:,I".I".!: ,fl"" :1I1d '1j1r.ltt'l'la..r'~f'llltll'lllllt .. III I lIP l'l'IUiil'I'I\' 
: ..... ,I"",! !" :1 •• I'.,,: IP:I.' I., 1'\]'\" I .. .! rlllill tll'l':!,..ll/' h'•• lhlll1 lilt) :\(,I'l.~. 

Fi... "l fwd. \ ':'il' ,11'1""l";ll!' rIJt' 11-.' 1111111' dl'-i!!1! fir "llll"PI'\'aiinn 
il";',lt "1-11'</"1 "',III'Hll l h",'ltll",,hfl\\lliIlJi!.!l1l'l·:L Th"\'ullll':­

1'111' II '111"'1"'0' """I't! "I ". :" I", ~:'. :11 •.1 ,'.11 \!'al',. :Iud rot' nl'i'''''; oj' 
t': Ill!. "I" 1",1'"'' ",1" :Ill' 1"1··.·rd(·.j III 1;r!Il!lal" ['IJI'III ill lahll' I. The 
\'j " 1'''1':. I., ',If" .,' 'll;'II:rlIlJ 1","':11- :II'!' IIlI"PItII'.! !ll':qlhil'llily 
1', :'~' .ll· d, 'I ,I' ,lli'lll"'-1 I I!'al,lllluid III' :q.!dll·t! til 1111,' 111lm' ill 
t }i:' ,,1d ~ l' ttl fltlf ,1 1 tfl! E" lHil1!f !t!.~ \ ahu'''" rlfl' :.! "':, .. ~."l ~ and ;)n Y(I;t I"t 

It'· lil )'I'Ln' ltd,", \ ,tt Ill' :1" follo\''': 

j " t ' ~ If. ~ i r I j I I 1 \ \. t I.t, 11 J,' {. : 

~i ,,~j ft~·,' f"~ \. )!.!\I.,\t'·' ... ~1: 


t, ,,' "" .' " 'f t 11' ~ f ! :. ,1 i ' I: ~ J' " ,,' I =.-* j I) : 

t~' ~tI:.t.~: itt,. ti.,"j.t·~(l\.di .• ·i.;1J'J h'~ 11,"0 
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12 TECHNICAL 8ULU1'iN 1022, U, S, DEPT, OF AGRICULTURE 

AOJUSTME~T OF' FLOOO·PEAK VAI.UES FOR DlF'FERE~CES I~ CULTUR,\L J\~D 
PHYSIOGRAPHIC .',\CTonS 

For areus of 20 acres ol'less the \'alues given in table 4 nnd figure 
(, were obtained from 100-pel'cent-cultivnted areas where ttpproxi­
u~ate)y 50 p,crcent. 01 t!le II rell "',as in cotton, 25 percent in C01'l1, and 
~., pm'cent 111 oats, No pa1'l; of j he HI'pas was 111 pt'l'Inanent ~I'ass, 
For al'eas greater nlilll20 acres till' \'alue's wPI'e obtai lied hom InixNl­

I"wtnct: 4,-Gl'ad,;; ill 1II l"l('l' or:l gull,\ ill Ilou:<IOIl bl:l('k da~' ;;'lil MIl'" aPPl'oxi. 
rnHt(~ly:: illt'll,';; or I'll II liail '\'('i 1lit' :;UI'i':I('t' :'uil alld e1o:,:;,tJ ill~' l'I'aek;; it! th., 
"lIl'fllt:t.', 'rile cJ:ad,i; II tlie :;lI/,);;lIl'fnce 1't'lllnillPd OPI'II. 

('0\'('1' wah~'I'sheds ",lwl'l' appl'oXilltal(1.ly 80 pe)'cellt of t hl' lalld waH 
l'lrlti\'aied, t:he prineipal ('I'OPS being <:oHon nne] COl'll with some slIlIIlI 
I!l'ains, TI\(' 1'('1I111illing :W 1'1.'1'('('111 of HIII'II areas ill('llldp.d land in 
pel'IIIIIIH'lIt: I!I'II:-:S, pasllll'P 01' !la,I-land, brush, I'll 1'111;;1 ('all, IIl1d roads, 

Tt.(~ qualifying pllysiogl'aphit 'featureH IIpOll which the flood-peak 
ddl'l'lllill:,"ioIiS a/'(' b;,:it'd an' gi"t'll ill t h(~ dt'HCl'iplioll 01 the Experi­
mClltaIWaicl,':-;ilet/ and ill tablt,s 1::2, and :3. 
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RATES ANb AMOUNTS OF nUNOh'\FOR ]IHt bLACKLANDS OF TEXAS 13 

Within the general 11I'eit of IIpplic:ation 81111111 Joelil ill'etls limy be 
found where physiogrllphic IIlId cultlll,'111 (;ollditiolls dift'er Illllte1'illUy 
from those pre\'uilrng 011 the exp('I'iIl1l'nhll watersheds, ~'or sllch 
IlrellS the field tl'ehlliciull mllst USe his jlldgment in deciding whether 
the Holed dilt't'I'CIIC('S would 1'(~HlIlt in larger 01' smaller flood peaks 
thun those specified ill fable ~b 01' figllt'c G. 

A()JIISTMENT FOil IIt\1~F"',L J)l""'Eln;~o;s 

Figtll'" I shoWH til(' ('O(,/Ii('i('IlIH Ihllt sholiid be applil'd 10 the vullles 
gi\'(:n ill labl!' 4 01' ligul't,\ i! 10 (,OIlI(l('lisate JOI' l'aillfull ditl'erenccs 
th1,t)\I!!holi1', the nl.'pn of :q>plil':d:ioll. ' 

I':X',\MI'I.I~ 

TIll' folluwi))tr eXillllpll! illllstl'al('H tlt(, IIHe of lite v:tl'iow; figllrl's und 
tllbllluj'iol1i:l ill &1 ('I'tn iIli Ilg' flood pC'uks: 

(/iNm: A GOO-lI('I'f) III iXl'(I-cov<:'1.' wHh'I,'i:lIH~di n the vicill ity of DulIns,
'rex, 

NequiJ'{'/l: Flood pun kH j Ita I nmy be ('xp('dl.'d 1'01' l'eClIl'l'CnCe inter­
vals of 10, %, alld :10 V('IHH. 

Solulion: FrolH tai',le 4, t:lIl' flood peaks fl'onl :;00 ilCI'CS 1'01.' 10-, 25-, 
and ::;O-,\'('UI' 1'('('11/'1'('111\', illh~I'\'uIH lIl.'" fOlll1d to bt' 1,080 tl.lbic i'eet, pel' 
sL'Cond, .1,370 clIbi(j feel; per secollCl, an<ll,Gt/O cubic feet per secolld, 



-----
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TABLE 4.-Peak ?'afes of r'l1:no.tffor desi(JlI of conservaJ.ion structures 1 

n~)C1JrI'CI)CC Interval 

Area (1ICf~S) 
2 ytlnrs fi y(~nrs 10 ycnrs 26W'IrS ;jO years 

011,,[1. '1,er .ICc. ('/I,,, ft.. per ~1:C. C'u,./t. -;a ,'it'!:. ell .Jt.1Jer sec.2_________________ _ I(,'/I,.Jt.1"" 8"". 
7. 8 10.0 21. I 24. 4 4________ ________ _ 13. °~ 

2\!. I 42.8 
In. () :n 8 40.5 51. " 5U. 5

6__ •______________ _ la. 7 22. 8 37. ° 
8__ .. ____ ,________ _I 24. I 40.2 I) I. 2 fi5.0 7f,. :,1 
10__ ...... ". ____ _ 28. H 4S, 2 lil.4 78. 0 \)0.2 
20._... " __ • ___ • 137.0 IMI.O 
30 "' _••. 0_._ 70. I) 118.0 150.0 IBO.O 220. 0

r.o. 8 8·\. 8 108. ° 
40., •.• 8\). a 14\1 0 Ino.o 241. 0 2711.0 
50....... '. .._.,. ____ _ 107.0 17!!. 0 228. 0 2HO. 0 381). () 
60, .... _._ ... _. _____ _ 12·1. () 207, () 2(1·1. () 3:,11).0 :388. 0
70.. , • _______ • _____ • 140.0 23:,. {) 2U\).0 :{SO.O 440. 0 
80_______ .. ________ .. 1,r,7.0 2H2.0 ~{:H 0 424.0 4HI. 0 
00_;______ ... _. ____ _ 3m. 0 4 (iIi. 0 53!). 0172. () 28R ()
100.. __ , _'. ________ _ 1)08. 0 588, 0IS8. () 31'1. 0 400. 0 
200. ____________ .'_ \H)U. 0I aon. 0 510.0 or,o.o S20. 0 
300. __ • ____ .. _____ • I :382.0 0:,18.0 SI:t 0 1.0:32.0 .1,200.0 
400." ______ .. _ _t 4.4S.0 74S, 0 (ll);{. 0 1,210.0 1,400.0500 ______________ _ ! :i(1S, 0 848.0 I, OSO. ° 1,370. 0 t, 5HO. 0 

,_,. ________ ._ 1, r110. 0600.. \l8·\. 0 1, lHO.O 1,750.0 
700.. . ______ _ Ii I I. 0 1, 020. 0 1,300.0 I, {i.'iO. 0 1, !l10. 0 
800 __ .. ___ ,,_, ,._ liM;. 0 1,100.0 I, .100. 0 1,780.0 2, OliO. 0 

I 1):>\1. ° 
00o______ • ____ ... I 2, Ino.o700. (I 1, 170.0 I, 'IHO. 0 .1,8\)0.0 
1,000 .. ___ .. , ._ .. __ 743. 0 1,240.0 1,1)80.0 2, 000. 0 2, ;,120. 0 
2,000_ .. ___________ _ ,I, OHO. 0 1,820.0 2, :320. 0 2, \Ji)(J. 0 a, 410. 0 
3,000 .. ____ .. _______ _ 4, 200. 01, ::\1i0. 0 2, 280. 0 2, \)00. ° 8, U80. 0 
4,000_. ___________ _ 1, 000. 0 2, mo. 0 3,400.0 4, :J20. 0 5, 000. 0 
5,000 _______ ", ... _.... 1,810.0 3, 020. 0 3,8[>0.0 4. 8HO. 0 5, (jno. 0 
6,000... __ ....... 2, 000. 0 :~, ;140. ° 4,2(10.0 5; ·110. 0 G, 200. 0 
7,000 ____________ _ ?-, 180.0 a, (j40. 0 4, {ioIO. 0 t>, 800. 0 0; 820. 0 
S,ooo_ .. __ .. 2,8,10.0 8, 020. 0 .1, noo. 0 (i, 840. 0 7, 840. 0 
B,OOO ___________ _ fi, 840. 0 7, 8:jO. 0 
10,000_________ , .. " 2, (WO. ° 4, 430. 0 5, (;50.0 7, 180,0 8, :.IUI. 0

2,510.0 4, Ino.o n, 780. ° 

I Vullies ill I.his labk IU'(' npplien.bl(! 0111.1' for ph.,·sio~raphie lIlld eultul'lll fe'almes 
approxilllUlill!-; t,host,: illdiealpd 011 page 12 lWei ill t.ables t, 2, alld 3. 

l'espe('l'ivoly, for al'pas in jill' vi\'illity of '\Vaeo, 'rex. FI'Olll ti~lIl'(' I, 
t.he millfal1 eOI'f1ki(~ld '1'01' H:.dbs is found, by intel'polatioll, to Ill' O.HG. 

The expedl'd flood l)l'aks ill (,lIbie rep!' pel' sctond an', tlH'I'I'forc : 

1,080 ~< 0.8(;= H20 r"I' l'e~'II1'I'''II<'\' i IIll'I'I'1I1 01' lO 'yell rs ; 

l,H70 X O.RU=l ,1!;O for ,'('('II1'1'('I1t'" i 1110'1'\'111 01' 2(", ~'''II rs ; 

1,500 X 0.8(;=1 ,HiO [01' 1'(,'~lIl'1'('II~'(' i 111('1'\'111 01' GO ~'('fIl·S. 


As a.n alternative Tndhod, t.he flood peak from 500 tic-res in the 
vicinity of \Y:lCO, Tex., is fOllnd :1'1'0111 liglll'(' 5 to b(' l.m;O tllbie feet 
pel' second 1'01' a 1.·celll'l·one£' inh'l'val of 10 ,)','al,'s. '1'111' adjllf'tn1l'nt 
fac!'ol'S 1'01' l'l'(,IIITl'II('('.infel.'vals of 25 and 50 yean; :11'1.' L~7 alld 1.+7. 
respectively, 'rll(\ l'ainfaJl ('ol'iIi('ient-. '1'('1' na nilH is n.HG (fig. 1), ' 

The exped('(1 flood pPa ksi II (,1I\)ie f ..ef: 1)(>1' "ecolld al'o, f\ WI'C fore : 

J ,ORO X O.SfI = !I21) I'llI' 1'('~~)lI'I'(,II('(' illiCl'nll 01' '10 ,"(':II'S; 
1,OS()X1.27XO.Ht'l=1,1Sn for 1'(,~'III'1'''"(,(' illlel',,:!1 1)( 2:1 ."('II1:S; 
1,080XJ..oHXO.80=1)liO for 1'('l:lIl'1'l'UCe iut.('\'\':I1 of ;,0 years. 
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nATES AND Al\IOUNTS OF RUNOFF .FOn 'l'H.E HLACKLANDS OF ~I'EXAS 15 

EFFECT OF CONSEHVATION PHACTICES ON PEAK BATES OF 

HUNOFF 


Hninfall alld rUIH)ff r(~(.'ords havc l.!eclI obtained from. two similRr 
areas of aboul :mo a('I'~'S (!aelt and (1'0111 10 HIII:III(,I' al'('as witltill these 
aOO-a('I'('. :l1'(':lS sinC'(' W:;!), 'rltl'ollgh 1!l4:2, bollt of tit(, ;\OO-acl'l: water­
sllt'lls 'n'I'(' (Topped :111(1 ('liIliva/ed. as Ili'ad,)' alikl' as possible hl 
straight roll's alld willi ordinary '1':11'111 pl'acti('l'S, III I Ill' fall of' 1!)4~ 
alld. spl'ing of 'W,I:\. rOIlS('I'I'lli ion PI':t('j icl's "'PI'l' establislwd on one 
:11\':1: Oil till' 01 hl'l', !Ill' f:ll'lliillg pl':I(,til'l's fOI'IlIl'l'ly used \\'el'e ('011­
iillll(,(/. Tilt, l'OIlSPt'l':liioll pl':ldi('PS il1('llIdpd till' ('on\'('I'sioll of part 
of the (,ttlfi":tfl'd al'I'('ug(' f(l gl':lss 1:lIHI. inqH'O,'(,d I'ofafions, and the 
planting' ofltogllllil's and insi:lllalioll of fpI'I':I('PS 011 th(' I'('((u('cd area 
ur clIifi":ltl'<1 (TOP !:tlld, Tabl!':1 gin';'; flte land lIS(' di"fTibution for 
1tldi\'idllal wat(,I'slwtls wit hin file t \1'0 :lOO-:H'I'(' al'l'ns for 1!)4~ befol'c 
l'OIl;';('I','atioll pl'l.ICli('('s \\'('1'\' ('st:liJliHIH'd alld '1'01' l!).I.S a:l'f:er the ('011­
:'(,I.'I'aiioli :;"S(I:1lI was fllil'l,' Ht:lhll' alld I\'pll l',,(al)liHhed, Tlw lav-out 
of tl\(, (el'l':;('!' :1 II;' d I'a i II al,!\: H\'sl ('111:;:1 Ild i Ite ('x(t'll/ 01' !!raSS :Janel b~fore 
:tnd aft('I'('Ot1s('I'\'ation II:pailiH'lIt :tl'c,:liowli ill nl,!III'c'G, 

011 t Ii(, ('OIIS('I'\':! I iOIl a1'(':1 good agl'oll(lIll iI' pl':;l'!iecs have bC(,11 con­
tillll('d.lIlld iltp (('I'I'H(,('S, lI':til'I'WarH. HIl(I stl'lIdtll'('S bavc been eal'ci'ullv 
IlJaintailll'd, Titl' t(,I'I'aI'I'S han' i'('l'll plo\\'pcl fit Ipllst :! ,YC'ars of l'vel':" 
:j witll:l two-way ploW. iUl'llill!!' lit!' flll'l'OWS t'O\\,III'(\ Ihe terrace I'itlge 
!lnd Il'a,'ill~' til!' dl'Hd flll'l'OIl' ill {he i('I'I':I('(' clialliwi. Past'tll'cs Ita\'c 
iJl'1'11 ll1owp'd fol' w('('d (,Ol1t 1'01 a/ lea;.;! 011('(' P:I!'it ,\'('al', ,\ large part 
() I' till' pa,,/u 1'(' an'as han' :I good st alld 0 I' 11I11' (' 101'<'1' wll ie\t \tas l'l'sN,(Ied 
:t I1IHI n11,\' aIltli",sp I'('a d i 1Ig', 011 ,,0111(' pa "t 1I1'(' :I I'\:tt S0111(' I' legll me;;; ha \'c 
1,('(,11 S(\(,(led, COIllIlICI'Ci:ti JC'l'tili'l,('I' h:l" hp('11 applil'd 011 a fel\' small 
nl't'a~. 

So tlltl'lllpt 11':1" l1la(\f.' ill (hest' si'tl<iil's to iHlllah.. and evaluate scp­
arate'ly till' pfl'p('[ of dill'('I'l'llt con;';!'I"'at iOIl (l1'H.l'fil'l'S, Insf'(~ad. lite 
aim II'l.l;': to c\(ol !'l'Illi Ill' ill{' ('oliliJilll'd t'11'('('t of all III(' 111('a:-1l1l'eS ine1ttded 
in t\tl' ('OII,,('I'\'al iOIl plall, This Was dOlI(' hy ('ot1I]J:Irillg the relation­
;;ltip of tl'\(' I'Hill"l':III-lllilltl;;-I't1110fl' I'alll(,s 1'01' a pnil' 01' nn'as (1Vand 
Yl": til';':!. 11'1]('11 iJot.h nn'as hn!! flit' Snllll tl'('n(II)(,1I1. alld thell fOl' the 
p('l'iod wll\'11 (JIll' :l1'('n (Y) had ('Ollst'I'I'nt.ioli 1)I'ndic('H applied, Sutliei­
{,lIf IIIPflSlIl'('ll1l'llts \1'1'1'(' :1\':1 i Inl1l(, 1'01' till' ill'l'iod ,JltI\' UlJ:.\ to :Mav IIHG 
fl'oll! t 11'0 of (1lPse :ll'('<t:;-):>Z. ( 1;\:Z a('I'\'s) nlid "':'1 (17(; nCl'es)-to 
:;('1'\'(' itS I lip lw;.;i;; fol' lliPH(' ('OIIlPHl'istJl1s, TIIP HI IIdieR on thesp al'eaS 
!,howed (hat COlli"l'I.'\'nl iUIi pl':H,ti('C's appn'l'iabh' I'ec'ill(,(, the peak rates 
of I'll 11 0fl', FUI,t 1H'I'IIIOI'P. t Itt' I'('dlldioll ill 1)(':11- I'al(' is I'elatively ('011­
;;tant' I'('f!,'al'dh,,,;; of flood IlIa!-!,lIil Ildp, For :11'1':1 Y-:2 tilt' alllOUltl~ 'of thc 
I'ecilidioll is nhou! O..lHin('h Pt.'I' hOlll', 'rhus. if the (\xpeded flood 
for a ,LO-Yl':l1' 1'l'('UI'I'('llC't' illlf'l'l'al frolll all :II.'PH of t'his si~e wjt'hollt 
eOl1scr"ld'ioll tH'Hetict's is :}.HO jll('lte;.; pl'1' \tOil 1'. a Iwuk 1'1111011' I'Utp of only 
;~,:3~ j llell('S 1)('1' h01l1' cOlild be' pxppded aft ('I' ('01l8('I'\'a tion praetices 
hav(' \)('('11 :lppli(\(1. TliiH 1'(\\.1I.'('sl'llls:l 1'l.'dlll'fiollil1 Iwak !'all' of 1'111101£ 
crt: O..lSil11'h IWI' hOlil', 01' apPl'oxil1tnt:ply I:Z,G pPI'('ellt (fig, 7), Ful'­

'[I,\II:IJ, B,\ 1.1' II \\" Till'; 1':)01.'1:(''1' OJ' co;\' 1'1': I: \',\TI O;\' l'I:.\CTlCI~S ox l'gAN ICATt:S o~' 
lI"son', Xex, Etli.:'ill. :HitS) : S-l;;, HMO, 



-
TABLE 5.-Feraillage of e(/~h -watl.'r.<;/ted ill cropI'. or oth('" 1(llId U.SI~, 1.942 and 1948 	 0) 
_. ~ ·__w_-.._~""", ... _ ,,__ , 

Kind of ('rop or lllnd Ill",' 	 ..; 
~ 

-~'-'--- -.~----- eI ,"'blI1111_"!"aiN1i:l~t.l Yellr Dilts whit 	 ~ HuhalJ1 	 Olh.:r Fnrm­
CottO.1 Corn 0,11.$ hllh:ll11 St)r~llllm PnSlUn" )1t."ndow ('rop5' $((';1\1$ HO:1Ils l Z('Ion'r

~loYrr 
~ .. ~ ,_".._~_...,i. C1 

,-,.' ..- --.~,~. ~ > 
t:'"

P(rtf'at 1\1'C('>lii Pucerll 1~(fCrUI PaCf1l1 l.JerctlJl l'errelll /JerCOi{ l")(rCt'l1! Perrcnt Pare lit A~ftl" 

2. 97 
l\14S 0 0 0 0 0 0 0 100 0 0 0 

8\\'-12 	 ]!)42 0 0 0 0 0 0 0 100 0 0 0 til 
2. 97 ~ 

() 0 0 2. 99 t:'"
SW·-17. 	 1n·12 0 100 0 0 0 0 0 0 t:'" 

Hl-IS 0 0 0 0 0 0 ...,100 0 0 0 0 2. 99 t=l 
Y-IO ___ 1\).12 -IS. 5 'F_.J. ?_ 2a. R 0 0 0 0 0 0 0 2. :) 21 

In·IS 27. I 28. I 29 0 0 ]3.3 0 0 0 2. :) 21 Z 
?_. ;:l•)"-8. , 	 1\)·12 :)0.0 2-1.0 23. ;'J 0 0 0 0 0 0 0 20. 8 

0 3. 3 0 0 0 2. :) 20. 8 -QI!H8 :31. 7 32.2 0 80. :3 0 tI;l)"-G. _ 1\).12 ·10. 8 2-1. !) 2-1. ·1 0 0 0 0 0 0 .9 tI;l/) 20. \) 
19·18 83. 0 32.2 0 IU. I 0 0 14. S 0 0 0 .9 20. 9 

1'-7 _•. • t 19.12 40I' .. ---	 - i--'--- 40 

~ 

!==!1 HJ.l8 , ' ­

1'-'.1. _.. ' 19·12 -l.1. :3 zo 9 1f1.1 0 0 :3 11. S 0 0 0 .9 79.. 9j 	 rr. 
1948 21. 0 :::i. :3 0 22. ,I 0 0 2S. ·1 () 0 0 I .9 79. 9 c 

1'-z. 19·12 ·Ie,. fi 22. oj IS. :3 0 0 :l. 7 S. n . 0 0 0 I. I 132 I"l 

1945 IS. ;l 27. (j 0 2:~. !) 0 0 2ft I I 0 0 0 I. I 132 ." 
:-'·L._ I!).J 2 :37. 0 20. S H. 9 0 0 a. :3 20.;j ; 1.8 () . ;; 1.2 , 309 

1948 20.7 21. I 0 I!i. :j 2. !) • ;3 :3.).0 . 1.8 0 .•! I.. ? _ 309 0 
W--IO 1!)·12 ·In. :3 25. \) 2·1. S 0 0 0 0 0 0 0 0 19.7 '" 19·18 MI. a 2:). \) 2·1. S 0 0 0 0 0 I) I) (j 19.7 :.­

-I. ?_ cW-(i. 	 H142 :39.2 J fl. ·1 In. ;j 0 0 0 1,).2 2. ;) 0 0 42.3 ::c? -	 ...1!l48 If!. 2 1\1 :; :~(i. ·1 0 I) 0 1;,.2 _. ~) 0 0 7.2 42.3 
\\'-2_ 1942 2·1. S 20. I I/i. () 0 0 2.7 20. 8 !ll • :3 .7 4.9 130 c 

c:: 
~ HH8 22.7 In. I 18. (; 0 0 a.l; 21. 0 !I. I • :3 .7 oj. !) 130 ~ 

W-I_~ __ .~.1 	 1942 45. 2 22. ;j 1·1. 2 0 0 :).·1 7. I a.4 0 I.fi 2. (" 176 
~ 

1948 :)7. ·1 18.0 12. S D 0 n. 4 1·1. (i a. 4 3. 2 L (i 2. () 17t, := 
~ 

1 No n.·{''Clrd I)f crop:;-laQ~.·ly prh'uH' land. 
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thl'I'more, n smllller flood would be l'('(lu(,l'tl the Slime IlHlOllllt; i. e" a 
flood with It I)l'ak l'lIt:e of 1,00 .indl PI.'I' hOlll' witholl!' eonservutioll 
pl.'lIct ices WOII d be reduced ihl'ough t.he IIfJpl ieatioll (If cOlIser\'lltioll 
pl'lIet ic'I'S to 0,:;:2 i"dl IWI' hOUl', 

ADDITIONAL 
GRASS 1948 

I~OO "lOOO 
==s 

Flia~ICf.~ fi ..-'·~I:lJl Ilf :lniH Y ~huwill{!' drilill:lg-p :-:,r.;,;:lPIIl. IH,\""-(,ut of t"j.·lT:":P~, and 
.'XI:"III O(;!I':I."'''' al','"l' 1,,'1'01'1' :111<1 art!'I' ('UII""'I'\'aliOIl 1 I'{':I 1. 111'.'111;. 

)rueh I!';';R daia al'(1 a\·,tilllbl~' for till' lilr;.!•.'" an'll. Y (;W!l il('l'('ii) IlIHI 
II Rilla 11(,1' a 1.'('11 y-{; (:!(],!i ,I('!'l':':), COlllparill;! thl':'l'::! ar('i1S with IIreas 
W-J (171; al'l'(';';) lind \\'-10 (Hl.7 ,I\'I'~':;) !'t.'spN,ti \'('Iy, 1'('llItiOIlShips 
similar to tho:,1' at y .. :! ar!' oiJ(ailwd, 'I'll(' Ian!'('1' ill'i'il show!'; a I'edue­
tionin IWille ral.(' of 1'11IW11' of (lA·1 ill('1! Iwr hOI,,' lind IIH' .';11111111'1' IlI'PIt 
II 1'I'd,,<'IiOIl of 0'(.1 ind, P('I' hOllr ('(Hnpal'ed 10 the O,+H ill('h p~r hour 
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reduction at Y-2, TlH'!,;(, I'('(hwtions. n!!ain. lIrc lwarh' the !lI1J1)e re­
gllrdlcsl;; of the siz(' of Ilw flood.. .\Ii';). WIH'll UH'i"(' :n'dllNioJi~ an~ 
compnl'l'd to til('. (,OlTC'spontiill,!.! tll1('()J'I'Pl'I~'d 1)J'ohabilil,r I)i>ilk~it is 
denr thilt tlw pel'(,('J1ta~t,\ n',dudio!ls I'OJ' till' Hl'c'a:; tl1'C p1'actically tilt' 
SIlIlH' r(,~lll'dleRl' of til(' "iz(> of tIll' ill'!'lI, Talll(' () p-i\'('..;!.Ill' UlllOlllli: or 
tIll' I'eciuet:ioll in ppak l'lllloll' I'nll' in ill{'\w:- 1)('1' ItOlll'. t lip llll\'OI'l'('('j(,(1 
pl'obabl(, peak 1'ate of 1'lll1oJl'fol" tlw Ihn'p tll'l'lI" (Y-n. Y-:L :111(1 Y) 
£01' ditft'1'ent I'('C'UI'l't'J1('(, illtPJ'\'nl", :llld tll(' PPI'('('IHag(' 1'("ItH'tioll ill 
pt;'uk rai(' of I.'uno/f. Fo1' allY 1'('('ll1'l'('I1(,(' illll'I'",d till' II1(,HII I'pdlll'tioll 
('a,ll b(> IIsl'd fo1' nil :In'f! of tin," ;.:i;w lip to ;,!lIJ tl('I'(,,,, ~jl1r'l' (11(' Ill't'a 

fl'olll "'hii'll (hii' (,"P(' of illfol'l1lalio!l j", H\'ail:lhh' (m'''a Yl j:" not 
lal'gl'l' 111:'11 ;\Wl :1(,1'(':'. ilil'P<'t :tppli";dio!l of t11\,;,.p dab! to aJ'('!!" ~I'(':lU,'I' 
thall ;";00 a,"'('" j" \lot t'('('OI1lIlll'IH'lpd, 

Fi~ul.'(' I :;]IOW;'; llw \'opllki(1ll1:- that 1l11l:;t bp appli('(l in Iwnk ,'a!('!-' of 
runoff to t'ollljwll!-:tlr fot' I'll ill f:t II tl.itl't'l'\'IH'P:-:, ;-:;jllt'P 111\' l'('I'('i'lIiagp 

.,' 
! 

\--1-·' . 
. ,.- 1'· 

5 5OO~--~----~10~--~'~----~20~--~27~--~~~O--~'~~----'~O~--~~~~--<5~Q----t'
FLOOD RECURRiONce: INTERVAL (,eors) 

"'H,t'll!' t, 1:!'dl1t'liull of I'P:lk I'UII'S ,,1' rUlloff h~ (,UIi'I'I'\ill,IlU 11l:lI'lit'P, fllr 

YlIl'jnlls I'P('IIl'l't'lIt'!' intPI'Ylll". 

rL\Jn~E {\. U(rill('li[}lI ill I}(u/t lI1ils (~f /'Ill"!!! J[)"fllJl)(I,~ '!f tl~lfcl'l ill 
rU'UI'I'(Il('1 i/lt(rl'lll,~ (UII!}1/' UI'((/,\- 1(1 d~fr{/'(JLI.'Ii:::( 

\n'l\ 

t l'r;tk Ht'dur.. P('nk H{',lnr.~ Perk nrt-ll1l~~ P,':th. H,.. lth' Pj~lk. Hlll!U('­
~ ratl' tmll ratIo Ulln ratt' tioa rat~' tinn ~ltt' nOll 

/11 hr, PCf\'C'lItIn,\, i Tn ilt I~ttt"'n't /n hr. l'(mnl II.. /1', 1Jf'(Nlll 1ft hr. i'lfellli 
12 Ii. '1'2. !J. S 7. Iti 8, ;)20.!l 2.:~ 1 2ft ;) S. "!l \;,. " L H2 I I .,.) '2i () In. ( :), so 1'2 Ii , ,,- 10, () ,). '-)11 lUi1:32 1. 71'1 2. !IS 

;10\) I. (i I :W s '2. i:, IIi,O :3. ;)0 1'1, Ii I. ,j!l \I, Ii ii,01 S,2 
~.

-'"" "'--­
ili,O 1I)_, ,J,- !l. S S, ·1,\ \'('rllg{' , _ 2U. S 
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40~----~----~----r-----r-----~----'. 

35~~~4-----~-----+----~------+-----~ 

C., 30 
u .,... ~e-C 

u~~

Go ~t\lCe-
~ 25.c( 
w 
C1. 

0 
0 200 5_)­
..J 
~. '...... c-4.c? 


~ .c?cCU.c?
z ........-... .c?clVC 

z 10 - )'c4.c? ..... IIV rc.c? v.15 .........1--
c 


0 .c?ECUR ....... \Q( 

l ­ ......... RENeE 

0 ..~. - RE ·i--......... -+:ERII4 (
'rE4R::::I 
0 -.. - ••_. CURRENCE '--. 
w 10 
II: ~ :r:..--- INTERlI4L 

50 - YEAR ­-;- :::t.::----
ECURRENCE -

INTERV4L 
I5 

80 90 100 110 120 130 
RAINFALL COEFFICIENT (percent of Waco peak rate) 

PIG 1:111'; S. H"i1I1('!ioll ill )'1I.'ak ratl.'s of l'UIIOn' h,Y ('IIIIi'I'!"'lItiOIl liI'lItO,:,,'" for 
,'HI'it)IIS I'(,{'UI'I',.'II!'!' illiPI'\'tll" :llld I'ailll'all l'tll'lIil'iI'IIIS, 

I'etill<'lioll tha.t IllHy 1.11' ('xjlP(:ll'd dill' to ('olls/'n'at iOIl pra(" i('('~ is de­
pt~ltdl'nt' IIpO\1 titP Ina~lIit IHI(' of till' flood Iwak. ('(l\'J'('sjJunding e(II','CC­
liolts will Iw 11('('('s;.;aI'Y wlwil :Ipplyillg tll(, l'l·I'('t·ni"gt.':'; l!i\'(~1t ill table 6. 
Fig-III't:' 8 show;; tl1(' PPI'('Pl1tU!!P ('i,dtH'! ions ill pl'ak ('att';-{ of I'IIlIOtf .for 
floods 0 f «'I i1f'l'I't'lli ('t'('IH'I'('Il('('i 11 t(,)'\'a Is t('ITeSpOlldi JIg to the l'uinfall 
toe IIki(' It tsill fig-tl('e 1. 

E\"\MI'I.E 

Tlw followilig t~XH III pl(, i IIl1sl raft·,:.; tlH' IIS(' of figlll'C 8 in defermining 
tlw !"t'(lu('i ion III fJ('ak ('alt: of 1'1111(,11' 1'('0111 ill'l'lI;; with t'ollsel'vlltit)1l 
p"llctiees. 
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Oh.'e11: A rnix(·d-("()\'~,~ wILtt·,'slwd of .JOO II('I"I'S without c'OIlscrvlltion 
pl"llcti('~s, IWIlI' D:lllns, 1\·x, 

Nefllt1I"'(/: TIH~ Jl(·nk rate of .. lIl1off f..otH this ar('n nfh· .. ("{iIlSt'!:nl­
tion i)l"lIctii:(~s are eSlablisltNI. fo .. I"N:II'T('Il('eintt~I'\'als of 10 ~'enrs 
Ilnd 25 YCllrs, 

.Solution: Table ~t shows Iltn! Ih(· peak I"at:es of J'lllloff to he ~xpect.ed 
nelll' \VII('O 1'01' 10. and ::!,J-n'i\I' 1'''rlllT(~l\('t' intl:·l"n.!s '\'(1111(1 bc· !);):1 (,,,hie 
feet IWI' s(>('olld :Ind I.::wi (,lIhi(' fN'j IWI' St,'('OI1(1. "(':-pl'di,'(·ly. Since 
Ow. l'uinfal.1 (,(')('l1i('j"lItl'lIl' a ..Pa:-; 11(':11' nall:l:-; is lUi/; (H/!, I J, thl' 1'01"­
I'('('j('d "allli'S I'll .. II lit 1'1':r(I'd :II'('as In (,,,hie f(·(·t pp .. :;('cond would be: 

O,SI;X !i:;::.", S:!f) for 1I HI'Y(,1I1' ·1'1','111'1'('11<.';' inl('1'\'ul; 

O,Sti X .I,:!Hb.d ,0,1(1 [or II :!:i',""/I" ",'(,\11'1",'11,'1' i III (,,'rill. 


FI'OIIl {j/!Ilf'(' H it is found 111lI! fol' a rainfall ('I)Pl1i('i(,111 (If O,H(i the 
pt'I'i:('ntugt: I'(lillict ion in IH'llk I'aip of 1'1111011' dll(' to ('OIlSI'I'\'al inn Pt'a(.'­
ti('('s 1'01' 10-,\'('111' ami :2;'-,\'1.':11'1'1'('111'1'('11('(' intl'''''al;.; """rid Iw 1·1..'1 1)1'1'­
('(,lit and .11,:\ 1)('I'('('nl.. 1'l'l'p('('f i \'(·1,'" TIll'l'pfor(', till' Iwak t'at(·;.) of 
,'utwft' in ('"bie f(·(·f pt'l' ;;('('ond fo II(' I'xpp('fed fl'OII] thi:; al'l'lI afte!' 

('OIli';I'/'\'ut·ioll pl'ad i('('1' :II'C' t'l'f1l hli;;lwd \\'o\lld be: 

s:!o H,:i 1"'I"'''''i [If' ,..,:!O·"jOI r,w 1\ IO-~'par 1'1"'\11'1'('11(',' illl('n'ai; 


l,iHO n.:: 1""'('('111 lit' I,OIll .•",!':!:! I'D" II :!:;'~.{,:1" 1"'('\1\','1'111'(, IlIli""'al. 


EFFECT OF CO:\SEBV"TIO\ I'({,\CTICI':S 0\ "'101 \'1' (II-' IW~()FF 

Studi(';.; han' liot Pl'o,i!l'l'fs('d to f11i' poillt \\'Iwl'(- ,1I·finitc· ('oll('llISiollS 
('an b(· d1'1I\\'11 I'i'!.!':lnlin!.!' 111(' ('X(1'1I1 of I'ptlll('rioll ill :1111011111 \11' I'lIl1tlff 
(lIt(' to tltr p,;t:r!)lishIlH:1l1 of {'oll;;PI"':rf iOIl PI':r('1 iv!'s, '1'111.'1'(' iR some 
(""jol"II!'(' to illdi(':lll' (IHII piHlllill!.!' oj' II'/!lllll('" lIlId possibly ot.lH'1' a('­
tl'pt('d ('OIl;o;('I'\':rtiollpt'ad.i('(';o; will ill (ill\(' ":I,',.' 11 h('I1I.·(h-i:r1 illflll('I1('(', 

'.1'.\111,1'; I, I)o,'/y 0.1/1111/ ills q[ i'/llli~!f 

,\ alC'I"ltt'd 

,\"'(!m· 1):11" ,:;\\ \; ,,\\ 1~ Y·IO .. Y·fi Y ·1 y-~Y " 
Jil-ta \ pr, !l II II .t!iil 11 ·; ..... m II ~imn (', It '17ft; ().aI5~,., p.huw I·', ~JI; ~~.if 27115 *~1·' 

.lUlU' 21 " ";71t't .fIi' ~;:~u u ;.IOtt 5H,"'.1 .;,cll.tl 
~ : ,:1 II mil "II ·HJill lilt.1 I'. W:l:! ,+111)h'l~ 

Opl :11 I Il:.!OU ti, ,. 2..;h ~~J' ,7,lS5 t ., (1) 

'\ 11\ 2"2 ~ ';"101 " ;I~P; I tI;;IL~ " l.il~i 2 '11~s I.S!l:lII 1 H2'!'! 2,O:14f1 
:\(J\. :!oj I ~''''- 7!11;· 1. ~jki7 I "n'! 1. ~i2.")a I.:;I~HI J '2i!'5 1.40\~),,,, ~·I I ~tblJ '" \ 71fl:.! 1, h{~)h J ,1·17 I -;;t;., 1. fi;l,tt I ;o~a J jU7U
,,"\ ~:; :!701J I C'i :!('~t~ '.!~J:! {~ ~ ~' ], .'tiSt 
'h';', 11 .·I:m( III:! :... I}:'i . :)7~j . 'H~"l ·fibl .. [jiStJ."",nt1r. lit 7,~t·! h';:}." IUKI .7:H1I .:1,;11 ' t'WS .P~W •~~OO2 

IUfI. JIlI1 1:1 1 7.J:27 I -;;.HI I , ll\".' I'I:!SI f;~ I. ., HI, I :;1;"~ I.{JIM 
Jll1L H. I. I !', \I (rl ", (II 
VI'It, I I. ·1110;1 1 WI". t 1';7;t I :!HI;t 11~,1I J '!J;·'tl J ;lC·;V I. ,lli'l·1 
F"h. ~j I ;IH~ I.:ml;' I ,h17 1:111;·1 l.:.....~;n 1. ~~1i:i I. ~~~.H I.~;() 
;\1111'. Ii ·11:12 H.\~t ;"',iU:~ !'(I~·1 ·I!~JS •.'i7·lr" -Ji2;JS .5:Jfir 
.\1[11. !!:, !~~Jt fi I" .l.....~. :lNXI (ll PI (II 
,\ 111' 2;{ 1;1 , , :1~~J~ r' :![tIt (1, .'.!5I:J .!r.'iSJ 
~Iuy ,1 r+ {'. t'l ,f !'I If, (II 
;\11\) r. 1" . ",II I'. I', .:,~rl~ (~ .j ('I ,:JOIS 
:'llIY 1\1 ;i(~HiI 1', ':1 .a·lIi~ 1'1 • 2:~'l;)r' ",
,-'ft.), ~'(I ..'liI! ! ::Itlrt(l .;~tau fila; .47,'5 ,m\~) ,.)!JIlI.!,,,~In~ ~:! ;{7,',l.1 :Jtlt!!) .;Jj'jH !!iOl "~ul:n ,;Jlr~1 ~;riSI 
JurH:'- 2 {';"'~13 fl. ~! j .;J:!IU ~iU:t , :li?ll ,:IHS .!J9:.J(l 

, J 11IH~ ('I I:t p, ( ; ~ V~ .. , I', ('I 
, JUIl" ~ PI (tl .h .;j; PI i" l" (I) 

JII\I\' HI ~. ~"I;l \ .:o."l~·~ I I'm;) 1 jO~~ L5~11 I, 5!f.;~ L j~lj' I.S2'U 
hUH' Hi (fj ~'.~Jl It (I) ( , ~ (II .2rt-Ht " ,lUI> 11 ,;1 til ;10 IS ;{!-tt,u 1'1 .·j('15 .4:um ,,4tif,H 
J\ll) '1;; ('. u III (J, (I) (I) (I) (I) 1 

See (n!i( IWtti :; n t f.iIHI of Itlhl ...1 • 

http:xpect.ed
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O(,(,IlSiOlllllly tht'!'£' hll\'(, b(~('n I'(~dudi()ns ill thl' totlllallloHllt of I'UII­
oft' on th(' 111'('11 wilh ('01l8('I'\,al ion pl'lId i('('H fOl' !-~h)l'lII:; (1('('III'I'ill,\{ wlwn 
t1ll'S(lil-llIoisllll,'C('OIl!t~lIt WIIS low, 'Vltill' HliHdfl.'('/ lIlay hi' irnpOI.'illllt 

ill Ihl' Pl'odlldion of ('I'OpS. an appl'l'eiabl(1 I'(,dud iOIl 111 tlt(1 1I1l101lnt 

of l'l\nofl' fol' III(' IlIlIj('I' lIood-pl'odllcin,\{ SI(H'IIIS Ita;.: nnl' IWPIl ('xpcl'i­
I.'II('e<l, Snlall al'f'(IS of Illlfi\,(1 ,\{I'IISS ('ul for hn," ha"i' uHwdly had 
!oilnall 1II1lf'\ltlls 1)1' 1'llllOfl'. HUWI'\'('I', 1'01' Ih(· ""ilb ttl' S U\'I'II 11,1,'1' :!4. 
11).10: .Janllitl'Y ]:L F('I'I'lilll'\" L and ~Inl'('h n. '!)·II: ulHI ~Jllllt' ]1. and 
.)UI1I'·',I,. UH:L jill.' UI':tss 111.(':1 S\\',·l:2 111\-: hali all10lIlIls (if (..I:d 1'l\llI,ff 
:lPPI'OXilll:ttPly ('(pi:t! 10 (1l I lS(, f1'01l1 ('lrllh':IIPd :tI'\'IIS, bill i1w rail)s • 
lIa "(' be'\'11 10W('I', 

FOI' Ill:! II \' 1'IIiIOfl'IH'I,io<is til(' \'Ollllll!' of Will ('I.' 1'1'0111 IIH' ill'l'as wiih 
('0 11 S(' 1'\':' I jO'1l 1"'11('1 i('(';; \\'as a 111)111 I h•.• sa IIII' a:- 1'1'0111 tilt, 11111 I't'akd al'I.'ilH, 
'\!al,kl'd clIIIIlUt'S ill 1'111/011' \'0111111(', 110"'PI'PI', 111:\\' 1101 lain· plat'(· illlllll'­

diulpl,l', DlIl'lllg tl)(' fil'"j !l ,,'P:II',.. II ftt'I' Iii(' \'~11I1)lic"1I1lt'lIj of ('011:-;('1','11­

iion pl'al'ti<-f'''' Oil ;l1'\'a Y, fOl' (,Xli 111 pill, lilll(' 1'/I'I'e[ 1'1'0111 lit!' illlpl'on·(1 
a::l'ollolilie pl'at'ii('('''; WHS I'XP('('IPd, ,.,ill!'\' ill lilt, !:\-,\'l'al' I'Olillinll pre­
:,.;;,l'il)(·d flll' tltis 1II'['lI Il'gllllll' ['I'opsltad 1)('1'11 l'ni"t'<i 0111,\' Oil(' YP,II' alld 
it \\'a" l!l Hi Iwf()I'p 11'.!.!;lIlIH'S II:td h('['11 .UI'OI\'1l Oil il" an'a:" It if! Hi!!­
Ilifif':tll! jOilol!' Ilwl dlll,jlll.!' Inl" 'UI;" alld 1!lID I It I' a 11 lOll III of I'lIlloff 
ill ('I'I'I:rili l'IIIIOf1' 1H'l'io\l,,: I\'IIS IIppl'!'('inlJly II'''''; 1'1'0111 ill(' :II'I'a willt 
('!lJIH'IT,,1 iOil pl'owI it,(,s, (111 Illw,t soils I Ill' l.!'I'!l\\'inu of slIi!:""(, 1(')!IIIIlC'::;. 
(willu to t1H'il' 11101'(' ('x1<'lIsi\'(· 1'!lO! ,.,I'sl[;I1I:-, \\'ill lIlidouilt('dl\' I't~Sltlt 
ill 1111' illt'I'Pllst' ill til\' \\:tIPI'-illls\/I'hilll!'('lljll1l'it.l' of I lIP :'oil. ' 

'1'11(' I'('c'ord <If I'UIIO!!' fol' Jll'illC'ipal "IOI'IllS 011 111(' ('x(I('I'illl('lIlal 
wa(PI';.;h ... (\s will IJI' ltc-dill ill tilt' ltydro1o.!!it' <i(',.,i;,!'11 of fill'l1l pOllds. 
It'l'I'at't'~, alld otil(,I' ('OIl!-l'I'I'al 1(J1l stni('flll't'c-, 'I'll(' lillil" I'ulloffs UI't'alt~I' 
lilllllll,:l,-1 i1l<'il fl'Oill tlJi' \'ill,joll" \\':tIl'I,,,1\(,t!,, ill [!d;,; 111:1'11 iln' PI·;':iI.'"led 
Ihpl'pro!'!', witiloul dpt:lil('(1 Hllaly:--is, i.1I 1:11)1(' " , 

ill i /lC/l' S flrlll Ir r !/tllll II,J.j" 

11".1 .1" ·1 

Y \\' In II ,f. \1 ~ \1 1 I' II 

H ~h1 u :;:.!"\..'" It ;"11.", {tj 
,I :;;,1 ,l~hl (" 

n. ::'1';', It .;1.''',,; ~7hl " l;.~2 n,·II:\" 
2;~;} ,.tIt U .';Jili " ,'Itl 4'''\ ~:!,:, 11[01 (I, 

::~,iU , Hut ,. (II 
:.! :"~I!<il'.o!.fIl m I "II '. ~ '!.U... :.,!" '.1.1:1,'. I Ita:)!'1 I ,;I:'~l 1.1l{'1I

I 2\111 ;,!.;.~. j, ;'1:-.1 1 :,.'kj!l;t I 1:!1tI I lu;u I ,IH~) 1.i~';Ul 
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