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CHAma I 

SHE FROBIEII 

%drolog7!• iwually defliwd u th« stud^ of the occurronoo and 

dlatribution of voter over and vithin the earth** eurfaee and the 

aeeoBqpanylng baeio natural laws and phenomena (2). It treats specifi 

cally of the occurrence of voter on the earth, the description of the 

earth with respect to voter, the physical effect of voter on the earth, 

and the relaticai of water to life on the eartii (6). 

The faydrologio cycle is a dsscriptiye te» applied to the 

general circulation of voter from the seas to the atnoqphere, to the 

ground and back to the seas again. The cycle amy be oonsidered to 

begin at axiy point, but nmnaally the eoeans are considered as the 

beginning points. Water from the oceans is ST^orated into the 

atmoephere. This r^pcr is condensed by ▼ariOBS processes and falls to 

the eaz>th as precipitaticm. Sohm of this precipitation falls directly 

into the oceans, and some falls on the land surfaces. A portlaa of 

that falling en the land is retained tesporarily in the soil, in 

surface depressions, and on Tegetation and other objects until it is 

returned to the atmosphere by eTsporatica md transpiration. The 

remainder of the water, moving by surface and mdergroand ehanaels to 

rivers, lakes, mad e^rentually to the oceans, is also subject to 
evapOTation and transpiration throughout its travels (6). 

The foregoing| description of the hydrologio cycle is greatly 
I 

oversimplified. Actually, all phases of the cycle are occurring 
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•lamltaneoaslj. Qb ft vorld-ifldft bftsla th* Tolxoiftft of HOlftturft inTolvftd 

In ftftoh phftftft i>f thft <qrclft ftrft relatlTftly constftntj but whftn Tlcwed la 

tftnw of ft Uaitftd arfta, such as a bmII riT«r baaint thft (luaatitlea in 

•ny part of thft cycle T«ry through vidft llalta. Thfts* Tarlatlons are 

the priaary aubjeots of atudy la hydrology. Per ftjunplft, a tftaparary 

tuibalaacft of the eyele in irtileh great Tolvntea of vater are concftntratftd 

in the atreaaa reaulta in a flood. Ccorrftraelyy aaall «r negligible 

Mounta of water in the precipitation phase of the cycle lead to 

drought (6). 

The problOB in this particular ease is to firmly establish the 

hydrologio characteristics of the Cane Creek watershed so that maj 

changes in the hydrologio relationships wrought by the iqpplication of 

proposed ccnserratlon practices may be detected. 

In making such a study, an analysis mast be made of past hydro> 

logic records of the waterslwd, or far acme phases of such a study, the 

recttrds from adjacent areas augr be used. These hydrologio records 

should include records of precipitation, stremi flow, and temperature. 

By the use of the aboTOHMntianed records the faydrologie 

ehareeterlstics of a particular area, euch as the Came Creek watershed, 

may be fiznly established. la the eatablishmeat of the hydrologio 

characteristics of an area, a study is normally made of mmathly and 

annual precipitation, monthly and annual atreaa flow, rainfall-runoff 

relationshipa, atom ralationahipa, and o^r partinent ralationahipa 

that would aid la dafining the hydrology of the area. 



GHAPTSR IZ 

XH£ CiMS CE££K WAXBRSHED 

Looatlwi 

Cans Craak drains ths sssond largsat tributary vatsrsbsd in tlis 

Bsseh RiTsr fiasin* This vatsrsbsd, ocmtainlng 2$,$ squars ailss, lisada 

in ths TLoinlty of Ksagan, Hsndsrson County, Twansssss, and etrstehss 

norihvard ̂ proxinatsly 10 milse, to ths vicinity of Chsstsrfield, 

Tsansssss. Cans Crssk snters hsech River from the south approxinatsly 

two miles aou^saat of Chsstsrfield. From the point vhsrs Cans Crook 

ontora fiosoh River, it ia ̂ pproximatsly 12 mUss to ths point of oon<* 

flusnes bstwesn Bosch Rivor and l^tuel^ Reservoir. Xhis point of 

oonflusnes ia located approximately 113*3 miles shove hsntucky Bam (k)* 

Flats 1 shows ths Cans Creek watershed in relation to ths Beech River 

watershed. Plats 2 shovs ths Cans Creek watmrshsd. 

Xhs Cans Cre^ watershed is an area of relatively low relief 

varying ia elevation from approolmately 650 feet above sea level in the 

ig^per headwater area to approximately 368 feet above sea level at the 

point idiere Cane Creek enters Beech River. Xhe southern and western 

headwater area has a highly dissected landscape with long, very narrow, 

and winding ridge crests with irregular, short, and moderately steep 

slopes. Xhe eastern headwater area is more regular in appearance with 

an undulating to rolling topography. Xhe central portion of the Cane 

Gareek watershed, the area through which Cane Creek flows, has a weakly 
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PLATE 2 
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7^ 

CANE CREEK WATERSHED 

ABOVE STREAM GAGE 

SCALE: I INCH -- I MILE 
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diaseetedf undolatad, and gantly rolling topography* In tha lowar 

raaehaaf Cano Crook flova thraagh a lov, Iroad botton, that la anbjeet 

to flooding at frequont intervala* 

Straaa Pattam 

Tha Cam Crook drainago foanat a dondritie patto». frm tlio 

point vhoro Saot Fork Caio Crook and lioat Fork Cano Crook oobmi togothor 

to fora Cano Grook« Caoo Crook flova northvard for approxlnatoly four 

nilooi than Hova oaatuard two niloa to ita eonfluoneo vith Booch Kiror 

draining approzimatoly 2$,$ aquaro oiloa. 

Tho Man alopo of Cano Crook ia rathor atoep« boing 7*5 f«et 

par ailo. Tho upper roaohoa^ howoTor, aro aueh atoopor than the lower 

roaehoa. Tho alopo of tho firat mile in tho hoadwator area ia approad-

natoly l5 foot par nilo^ and tho alopo of tho firat five oiloa is about 

11 foot par ailo* Tho alopo of final ailo boforo ontoring Booeh KiTor 

la approxinatoly k»S fhot par ailo* The total length of Cano Crook io 

idLloa and the total difforoneo ia olovatian for thia roaeh ia 

approKiaatoly 73 foot (1^). 

Drainago Conal 

About 1916, a eanal vaa conatruetod along tho general eourao of 

Cano Crook* Tho ozaet original dinenaiona of thia eanal are unknoun, 

but during the laat twelre yaara the width at tho Choetorfleld road 

crMaing hao Toritd frcn 28 to 30 fact* Tho aaxiam depth ia 19iiO vaa 

nine foot* Slnoo 19U0, howerer, there haa boon a rapid deterioration 

of tho Cano Creek drainage canal channel, until, in 1^1, ita diacharga 
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Mpaeitj bankfuU stag*. Is only 2? paresnt of its 1^0 o^paoity at 

baakfttU stag* (U). 

Land Ps* and Capability 

Tb* Can* Cr*de watershed is an area of aaall fanu. When wiewed 

froa the air, its sarface shows a patchwork of forest, pasture, and 

cultiTsted land. Approxiaately 32 peroent of the watershed is 

forested. The aost axtensiTe noo-fOTested area is the SVeeland, ̂ jrwee, 

Beeohy sell association lying adjacent to Cane Creek. The aost extea-

Biwe forested areas, in general, lie in the headwater ttreas of the C«e 

Creek tributaries. The doainant soil associatioas in these areas are 

the Safferd-Dolao-Silerton Association, the Dulae-Silerton-Safford 

Association, and ti&e Ruston-Iexlngton Asseciatim. These soils whsn 

cleared are hi^ly erosire. Since a aubstantial portion of these 

associations hare been cleared and are badly eroded, they create a 

serious probloi with respect to filling of stream channels and control 

of surface runoff (7)* 

Table 1 gives the area oeoupied by each soil association sad the 

percentage of forested land by soil associations. 

The following paragraphs describe, toiefly, the soil associa* 

tions of the Cane Creek watershed. 

The Beechy«iii]nBan soil association ccnsists of the first bottoas 

and associated eoUuvial lands along the Beech Biver and its major 

tributaries, fieechy and ̂ yaon soils also occur in the first bottoaw of 

the ether soil associations described below. This association, can-* 

prising 3*5 percent of the Cane Creek watershed, floods at frequsnt 



taptje X 

SOIL ASSOClATIdlS « CANE GREEK WATERSHED 

Ka0ton-4«zlngion 

SiJrf(»r<l'J>ulae<-Sll«rton 

D«l«e<-811«rtoa-S«ffard 

FrMland-SjTBoa-fieeehy 

8q. KUm 

0,90 

1.00 

9.97 

U.79 

8f8p 

2$M 

% ot Total 

3.5li 

3.93 

39.16 

18.81 

100.00 

% forastod 

26 

(6 

52 

30 

10 
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iatcrrals and eaanot ba safaljr uaad for row eropa at praaant baoanaa of 

thia haaard. Paatoraa prodoead on thla aaaociation ara ganarally of 

poor quality (7). 

Tba SuatonoLaxiagton aoil aaaociation ecnaiata of a highly dia-

aaotad landaei^. The ridga topa« axaapt for tha aain dividaa^ ara 

vary narrov and winding, with tba ridga alopaa irregular, abort, «d 

nadMrataly ataap. Laxington or Providanea aoila ara on tha ridga 

eraata, Suaton aodULa m tha ridga alopa, Briaaaborg aoila on tha 

aolluviala footalapaa, and Baaahy or ̂ jmon ac^a on tha firat battoaw. 

ApproKiaataly parcent of tha araa, tha alluvial and foraatad aoila, 

ia not auacaptibla to aoealaratad aroaion* About 70 paroant of tha 

elaarad v^lmd, howavar, ia aavaraly arodad. A larga part of thia 

aavaz*aly arodad aex^aga oonaiata of Ruaton aoila idiioh ara not 

ganarally oonaidarad auitabla for either eropa or paatura* Thaaa 

aavaraly arodad aoila, hoaavMr, ara wall adapted ta piaa produatlon 

with aroaion being atabllisad within 5 to 8 yaara on noat aitaa* Tha 

laxington and Providanaa ara, in general, only nodarataly arodad, and, 

with goad nanigonaut, ara eonaidarad auitabla for oropa and paatura (7)* 

Tha Safford'-Onlaa'^ilartoB aoll aaaociation la highly diaaaetad 

with narrow, winding ridga eraata, and abort, irragidar and nodarataly 

ataap ridga alopaa* Dulaa and Silarton aoila ara on the ridga oraata, 

Safford aoila on tha ridga alopaa, Brianaburg aoila on the coUuvial 

foetalopaa, and l^mon and Baaehy aollB la tha firat bottona. Xa their 

praaant condition noly a anall part of tha elaarad npianrf aoila ara 

auitabla for oropa, but noat fame have an appraciabla aeraaga of 
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Bri^nslnirg, nd Bccehy •oils that «r« suitable for the prodoo* 

tloD of row erop», k considerable part of the cleared qplaxid has been 

■ererely erodedji but not severely gelliedf and eaa be reolaimd easily 

for pasture. The relatively large aereage of forage-orop adapted 

bottcB land plus upland suitable for pasture would indicate that this 

area has a considerable potential for livestoek produetien (?)• 

The Dalae*Silerton-Saffcrd soil assooiaticn is an area of unda* 

lating to rolling terrain. Dulao soils are on the least sloping 

uplands and Saffcrd soils are on the snail area of hilly md steep 

uplands* with the Silertcn soils cn the ridge slopes. The soils of 

this asseelAtion are* for the nost part* naturally infertile and 

United in use suitability (7). 

The fyeeland-BSjmon-Beeehy soil association* consisting of 

tarraoes az»i bottcn lands* is weakly dissected with an undulating te 

gently rolling topegrejhy. The soils of this area era well auited 1;e 

crop production. The use suitability of tbo ?raeland soils* ^e nost 

extonsiue soils in this area* ia slightly restrictad and tho produotiT* 

ity is nodarately low* booauso of reatrieted internal drainage and root 

ponatration. The produotlvity of the B^ynon and Brienaburg soils is 

cenparatively hi^* but orap adaptatim on these soils is slightly 

linitod Iqr laporfbct drainego end suseoptibility to overflow. The 

poorly drained Beeeby soils are poorly euitod to wop produetien but 

are good pasture soils (?)• 



u 

CliMf 

Th« Cane Cre^ vaterahed doea not lie dlraetly vitbin tuy of the 

principal atmrn traeka that eroaa the countXT- bat thie area ccawa under 

the influenee of the atoni eeoters paaaing along two of "Uteae traoka^ 

aaaMljf the aoathem track through northeia Xexaa to Louiaiana, along 

the Ottlf eoaat, thence up the Atlantic eoaat^ and the track frooi 

Oklahoaa nortiieaatvard to the Oreat lakea, thence to the eoaat of 

Maine* Therefore, veatiier ehmgea in thia area are noderateljfre-

<tttent vhen ooBq>flred with the atable conditlona of the far eeatfaneat, 

bat weatber ehangea appear to be rather atable when ooqwred with the 

Tery Areqonat ehangea of toe Lake region (lO). 

Table 11 ia a aoenary of toe clinatie data for toe area 

aioTOunding toe Cane Creek vaterahed* 

Moraally, in the Cane Creto vaterahed, the auiMra are hot, but 

a aofficient aupplj of aoiature tar crop prodiwtioa ia uaually 

available* The vintera are usually cool and moderately vet (h)* 

The mean enaual teaporature ia 60 degreeai hovever, the dif 

ference between toe mazinon temperature of 110 degreea and the 

temperature of -21 degreee ia 131 degreea* Zero teaperaturea occur, on 

an average, not oftener than once a year. Occaaionally, howevmr, the 

taa^erature falls oonaiderably below zero, as shown by the reoord low 

temperatures* These low temperatures rarely endure mere than a few 

days* During the summer, temperatures eueedlng 110 degreea are ecea^ 

aionally reached* July and Anguat normally have toe highest tmq;>era-

turea with Bwximum of approximately 110 degreea (lO)* 
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TABU n 

CUMAIIC DATA.CANE CRSEX WATiRSHSD 

im-1951 

Precipitation 
Mean Rainy Teaperaturee 
Monthly Daye 

Month Inehee ave.no. Average Mayiroat Hlgbeat Lowest 

#aa. 5.52 10 la 50 31 78 -17 

Beb« U.31 10 hi 53 31 62 -a 

Maroh U.80 10 51 62 la 90 5 

April 1».39 10 60 72 i|8 93 23 

May- 103.n 68 80 56 IQI 31 

Jane k.di 10 76 88 63 lOli U 

July 3.73 10 80 92 67 109 it7 

Ang, 3.52 9 79 91 66 110 88 

Sept. 3.06 7 73 86 61 108 32 

Oet. 2.69 6 6l 75 i>8 96 a 

Moy. R.13 8 50 62 38 86 8 

Dee. it.99 10 lit 51 32 77 -20 

Ananal U9.09 110 60 lt8 no -a72 
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Xh« mm aimvMl preolpit&tloa o-vwr the veterehed la ̂ pproodL-

■ately laches idth about 21 inches falling in the May-October period 

and 28 inches in the Noreeber-ipril period. The settest ncnihs are 

■lanasry^ Oeceadtery and March asd ^ driest ■onths are Septeeber and 

October. On an aTerage« there are about 110 days with jseaaurabls rain 

fall each year, with elear skies prsTailing on atwnt lUO days. It is 

partly cloudy on about 1C$ days, and cloiidy on approociaately 120 days, 

fibaewfall averages aboat two percent of the total precipitation (10). 

The growing season for the Cane Creek watershed area is approod-

■ately 200 days. The awerage date for the last killing frost is about 

ipril 7, and the first killing frost in the autunn usually oecurs about 

October 20. dilling frosts hacre oeeurred as late in the spring as 

early May and as early in the autunn as the latter part of Septanber 

(10). 



CHAPTsa HI 

HXDROLOGID DrrSSTIQAIICBS, I5!ltO-195l 

Daring Mm viatar of 1939"19iiO« nearly fir# years before lentuclgr 

Dae vae eloaed, the TTA began oblleotlng bydrologle data on Beeeb RlTsr 

and other large tributaries of Kentuoky EeserTolr^ prtnarily te deter-

■Ine the effect^ if any, of the resenrolr on flood heights on these 

streats and on ground-water lerels in the farm lands bordering the 

reservoir. Strean gaging stations aere installed just shore the v^per 

limit of reservoir inflaenee* Flood erest markers were placed along 

Mm streams on reaches extending upstream and downstream from normal 

reservoir level. Sain gages were installed to supploment the thorn 

existing precipitation network, fallow ground-water wells were in 

stalled in bottom lands idiere a raised water table might affect 

faming operations (U). 

During this period, a recording strem gage was established on 

Cane Creek near the bridge on the road south of Chesterfield. Ihis 

location is shown on Flats 1. Xwo flood crest markers were also estab 

lished to provide flood crest profiles for the lower four miles of Cane 

Creek (U). 

Ground-water wells were installed in the Beech River bottoms and 

in the lownr reaches of Cane Creek, Flat (hreek and Big Creek. Bowever, 

ground-water observations ware discontinued in 19li6 idien it was deter 

mined that the rise in the Tmanessee River caused by lentuoky Dam had 

not affected the ground levels above Big Greek (U). 



IS 

Ho rainfall atationa wara aatabllahad in tha C«aa Craak mtar-

•had* Raagan« TTA atatlon naabar 31^ la vlthia ana nila of tha adga of 

tha haadanatar araa, and Oak Grove, TVA station nxmbar Sl9i ia approxi> 

■atalj fiva ailes north of tha northam adga of tha vatarvhad. 



OBiraR X? 

fREClPITATIQB 

ftfelplt&tloB Statlona 

Th«r« «r« no proelpitatloa stations locatsd in tha Cans Crssk 

vatershsd. The radio statica at laxington and ths recording station at 

Reagan were used in ealeulating an arerage rainfall for 19^0, while the 

Oak Qrore recording station and the Reagan recording station were used 

In calculating the weighted ararages for the years 19lil-l^l (l)* 

These stationSf their distances and directians from the watershed 

boundary, and l^eir weight factors are shoun in Table III. 

The Mean and Ibctrene Rainfall 

The nean annual rainfall for the Cane Creek watershed la apfflPOac-

iaately 1*9 inohes using data l^on the thirty years of record at Reagan, 

idiile the weighted nean for the period of streoa flow record using data 

free the Oak Orore and Reagan stations is approocinately 53 inches. 

The driest and wettest years since 1891 occurred during the 

period of strean flow record on Cane Creek with I9I4I the driest year 

and 1950 the wettest year (b). Curing 19l»l, the driest year, Reagan 

registered 26.62 inches and Oak Qrore 28.72 inches. The weighted 

average for the watershed was 27.01 inches. The year 19^0 was the 

wettest of a series of wet years begixming in I9IU4 and it is probable 

that its rainfall exceeded all others in the past 60 years of recox^ 

for this area (9). Oak Qrove reported 68.25 inches and Reagan 63*79 

inehes with the weighted arerage being 6U.25 inches. Frecipitatien 
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n 

vmx m 

msciPTSATjxm stations 
IN THE VICINITI 01* CANE CREEK VAnRSHED 

Z««r 

I9k0 

l?ko 

Station 
No. 

h6o 

31 

Mow 

laxlnfftOB B«dle 

B«agaa 

Olataaea and 
Direetifin firon BoandaxT' 

TiOf— ailaa northwaat 

0am Vila aavih 

Ifalght 
faotor 
(ParcMMBt} 

26 

tk 

19ia-5l 

519 

31 

Oak OroT* 

Koagaa 

Fira ailaa norUxffaat 

Ona aile south 

10 

90 

'■ II r'l ifixfr*'--• 
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«v«ra«iag 60 Inehta or aoro wm rogisterod in 19^5> 19li8> 19ii9» 

1950, and 1951. 

Th« Man nonthlj praeipitation for tha Cane Creek watershed as 

•henm by Table IT ranges from 5*52 inehes in January to 2.69 inebee in 

Oetober. 

The wettest aaDtii in the 30 years of reeord at Reagan, the 

nearest statim to the Cane Creek watershed, was January 1937> when 

15*97 inehes w«re recorded (lO). The wettest eonth during the period 

of street flow record was January 1950 when Hi*65 inches fell at ̂ s 

station (5). The driest eonth mi reeord at Reagan was October 1908 

iriien only a traoe of preoipitation was recorded (lo)* The driest noath 

during the period of reeord was May 1951 when 0*07 of an inch was 

recorded (5)* 

Stora Rainfall 

The Cane Creek watershed is subject to storaui resulting froai 

eyelonle disturbances noring across the Tennessee Talley during the 

winter oad spring, and to caaTOctienal ̂ fpe storBis occurring during 

the susBMr. The winter stoms, as a general rule, produce the higtest 

floods, but the snsaaer storas cause greatest danage because ef 

their effect on erops (li). 

The largest storas, according to local residents, within the 

past fifty years in the Cane Creek area occurred on March 16-17, 1919* 

This downpour cane in conjunotion with a disturbance that noved slowly 

across the Mississippi Tallsy, causing teraadoes in Louisiana and 

Mississippi and causing heavy rains in seweral states* in Tennessee 
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tABI£ IT 

wmm HtSClPnATIOH.MEAHS AMD EISEEHES 
1897 - 1951 

Mean Firaoipltation Iktraaaa at Maaaaa 
Ome Cresk Watarahad Maxlzeum laar MittiB»s& W 

Honih inchaa Inohaa inchaa 

5.52 15.97 1937 1.10 1909 

F«b. 4».31 10.83 1939 0.97 19kl 

Mar* li.80 7.92 19k9 0.6k 1910 

Mft, lt.39 11.62 19U 1.6k 1902 

Msf 3.91 e.57 190k 0.07 1951 

>imif ii.Qit 10.3k 1900 0.63 19kl 

^vlj 3.73 6.6k 1937 0.97 19k7 

Aug. 3.52 8.00 1911 0.3k 19k8 

S^t. 3.06 6.57 1906 O.kk 19kl 

Oct. 2.69 7.82 1905 0.00 1906 

Mov. li.I3 12.26 1906 l.ok 1901 

Due. k.99 12.69 19U 0.79 1935 

Ii9.09 
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th« rain fell along a Una axtMding £rm Haaphia northaast-

vard to Handaraon in Chaatar County and ParryrlUe in Cacatur County. 

Hanphla raoordad 9*72 Inchaa for -Uie atorm, Arlington in l%alby County 

had 10.(5 inehaa^ Handaraon had 10.58 inohaa« and Parryrille had 10.08 

inchaa. fha man atorn rainfall for tha Cana (hradc vatarahad vaa 

a^proxinately 9*0 inchaa (U)* ^ha atom laatad approxinataly 30 houra 

with a larga pareantaga of tha rain falling during tha day of hareh 16. 

Tha atom producing tha gmataat flood during tha twalTo-yaar 

pariod of atraam flow raocnrd ooourrad in aarly January 19lt6. Idght to 

aodarata rain fall in tha araa during tha flrat eix daya in January, 

totalling 0.8 inch in tha thma digra bafora tha atorra. Xha haavy rain 

bagan at 7 p*n. on January 6 and fall almoat oontinuoualy until 11 p.n. 

on January 8, a duration of 52 houra. Oak Qrowa racordad 6.63 inchaa 

during tha period, and Haagan ragiatarad 7*2U inchaa. Thia ia an 

average of 7*2 inchaa over tha Cana Croak watarahad (U)* 

Tha aaoond Ivgaat flood during tha period of atraan flow raeord 

occurred in February 19U6. Tha atom rainfall that cauaad thia flood, 

averaging 7,2 inchaa ov«r tha Cana Creak watarahad, wa spprozimataly 

equal to tha atom of Januaxy 19^> but tha tine diatribution of tha 

rainfall cauaad a mdnetion in tha peak diaoharga. There had bean na 

rain during tha previoua thma daya prior to tha atom, but tham had 

bean approximately an inch daring tha two waaka preceding tha atom. 

The duration of tlM atom waa approximtaly 5U houra, practically tha 

aaaa aa tha January 19l|6 atom. Tha total atom rainfall racordad at 

Oak Qrova and Baagan waa 5.89 and 7*35 inchaa, respectively Oi), 
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The third largest floed betvewi 19i»0 md 1952 vas produoed hjr 

the itoni of Mor«ri}er 18-19» 19i»8» I«8s than one-half inch fell during 

the three days prior to the etora* hut more than four iaehes had fallen 

during the nonth. Therefore, the ground was rery vet. This storai vas 

intense vith a duration of only 16 hours. The average stoam rainfall 

over the Cane Creek vatershed vas 5*6 inehes, with Oak Otots recording 

3*5 iaehes and Eeagaa registering 5*73 inches. 

Table V lists data on these and other typical storas ooourring 

during the 12 years of strean flow record on Cane Creek (it). 

A study of Table TI indicates that the atom rainfall required 

to fill the Cane Creek channel to bankfuU stage of 7*5 feet is less at 

present than it vas during the early years of streua flow record. Qiis 

oonditim is the result of detericrati<m of the channel resulting in 

less capacity. 

Monthly snd Annual Precipitation 

nie veighted mean precipitation for each nonth and year, the 

average veighted nean by months and years, and the average yearly pre-

cipitati<m for the period of record are shovn by Table TXI. Jbispecticn 

of this table ̂ ews that the first tvo years of the period of record 

vere very dry, with the next two years (19^2-19^3) ■oderately dry and 

the final eight years (19^4-1951) atoorBally vet. The infomation In 

this table vas used in calculating a eunulative precipitaticn table. 

This table vas then used as one of the variables in the construction of 

mass and double mass curves. 
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TABLS Y 

nPICAL SXQHHS AMD DISCHAROE DAU 
CAME CREEK VAmLSOED 

Initial Paak 
Duration Main Croat Diaebarga Diaehargo 

Dftt* houra Inohaa foot efa efo 

Jm,6, 19146 S2 7.2 9.13 13 5330 

F«b. 13, I9I48 5k 7.2 6.98 16 3850 

Mar. 31« I9I18 9 2.2 8.I43 19 7Bk 

Apr. 19(42 2U I4.3 8.23 3 691 

Hay 6, 1950 15 1.8 8.65 16 I4O7 

Juaa 6, ISI45 9 1.5 8.08 6 330 

July St I9I46 6 2.I4 8.28 5 I492 

Aug. 31, 1950 n 2.3 8.50 11 333 

S^t. 2, 19^0 17 1.7 8.76 2U (480 

Oct. St 19W4 12 2.8 8.10 5 I4I5 

Mot. 19, I9I48 16 5.6 9.25 11 mo 

Om. 28, I9I42 18 3.5 8.140 5 1009 
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TABUS TZ 

aXOOl KillN>''ALL TO FBQDUOB BmFULL SXAfiE Cf 7.5 FEAT 
CARE C&SEK Nm CHESIiSFISU} GAaiKQ STATION 

Paak Paak 
X>at« oif At. Mtora Initial Stago Diaeharga 
Stem Rainfall Dischargo (ft) (ft) 

Not. U,X9U0 1.9 2 7.20 U57 

Apr. 18, 19liO 1.8 8 7.57 52ii 

9«e. 31, ISHa 1.6 ii 7.35 327 

Mw. 16, lSlt3 0.6 13 7.52 18U 

M«r. 6, 19kk 0.6 16 7.51 183 

Not. 19, 19Ut 1.2 13 7.52 18k 

Jan. 18, 19U$ 0.7 19 7.li^ 173 

Dac. U, 1915 1.0 11 7.hk lk7 

Mot. 16, 19lt6 0.8 10 7.5U 160 

MoT. 8,1950 1.2 U 7.30 U9 

Jm.10, 1951 0.5 17 7.68 152 

Apr. 12, 1951 OJi 15 7.70 15k 
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CHAPTER V 

ElBEAM FLGH 

6iinm Paging St«tlon> 

Tbt dlscharg* of tho Can* Crook wtorahod it bolng ooaaiirod at 

only «M Btation. This gaging otation ia looatod aoath of Chesterflaid 

a few foot ttom the bridge croaalng Cane CSroek. Thla imricly recording 

gage, ahoim In Figaro 1, waa eatabllahod JFaanary 18# 19liO. It la aet 

ovor a 2U<'lnch atlUlng veil (U)* 

IHorlng flooda the dlachargea of Cane Creek md fieeeh &lrer ovar-

flov their bnka nd iqjread out oner the botteaa to a uldth of 7000 

foot. Tho atreana ̂ oln In vicinity of the Boooh Elver aloa^ ahom 

on Plate 1. A coialdorable portion of the high flov ia over tho Choa-

torfiold road «ad throngh nmaroas ovorflov brldgea and oulvorta (U). 

gy the GhaffiBgl 

There haa boon a pregroaalvo doterioratlcn of tho Gano Crook 

channel botvean 19ltO and 1951* ^l^hla deterioration haa reduced tho 

ehannol at bankfull atago to only 2? percent of Ita capacity In I9li0. 

Flgurea 2 through 9 ahow tho oonditioa of the channel at varlooa tinea 

during^period, 

Tho lover two nllea of tho Cane Crook ehannol waa atill in good 

eondition In 1939 and early 19l»0 after tho work that waa dene In 1937* 

Tho period beginning in the aunar of 19bO and extending through 191^1 

waa^drloat period In acre than 50 yaara of record. Between June 1 

and October 31, 19bl, there waa no flow In Cane Creek and during thla 
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iL 

Flgnr*!• Caiui Cr*ek Qaglng Station 

this rimt, takan •Jaooaxy 22, 19^1, ahowa tha atraaa gaga tm Cana Craak 
along tha road laading aoath fron Chaatarflald, Xaanasaaa* 
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Lodciag dewnptrcM 

Yigur* 2. C«iM Cm«k Oraln«g« Canal in Oacobar 1939 

Xha Cana Cradi eaaal^ afaovn hara la tha Tioinity oif tha Chaatarflald 
Rosd, vas in vary good condition vhen thaae picttires ware taJoan on 
Saeaod>ar 19« 1939* 
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Lookiiig d0imatr««m 

Figtir* 3* Vegetation in Can* Creek Canal la •'one 19b2 

Daring the eunnera of I9UI and 19U2 there «aa no floir in Cane Greek tor 
long periodOf 'and Tegetation began to grow vp in the ehannal. Iheae 
Tlewa are looking vp and dowaatreani from the Cheaterfield Road bridge. 
Taken on done 2k$ X9k2* 
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tigvof b. Srttsh cad Dabrls Abov* Caa* Cr««k llridg* 

^11 18, 19l»6, vhan this pletara vm t«k»n, brush had aearlx llUad 
ths chmnsl of Cans Crssk at ths Chesterflsld Koad bridge. 



30 

0% 

-«tigs 

mw> V* ♦'7 
• ^5^ 

JliirV 
'v.n; 

m 
imm. s^ 

Ttgan $, Caa« Or««k Bridg« BaiMkwl hy Qrift 

Tte init«rv«7 tmdtr th» brldg* was alwost oonplataly blookad with drift 
wbas 'ttiis piotara was taken on i^ril 18, 19h6. 
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^•r 

Figur« 6. Tr««« and Drift Hindarad Flow la Nareh 19i(9 

Djr 19i»9 Um» Cana Dra^ canal vaai badly chokad with -ragatatlon, aadlmnt, 
and drift* Thia viav looking downatraan from Chaatarfiald Road toidga 
waa takaa an March 10^ 19b9f with a How of about 100 cubic faat par 
aaeond* 
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flgur* 7* After Channel Clearing in April 1950 

Ju April 1950, famera along Cane Greek near Chesterfield cleared brush 
and trees and d7B«Bited drifts and sedisant deposits frcn a 1200-foot 
reach of the ereek. This riew taken on April 17, I950, is looting 
demstrean at the Chesterfield Road bridge. 
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loddng 'qp«tr«aa 
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looking domstran 

Figura 8« ^ynaaaltiag Partiall/ Clearad Caaa Graak in 19$0 

Thaaa tvo ▼!»«• Aron Chaaterfielxl Road brldga show tha raanh axtaadlng
600 fast npti%r9tm and 600 faat downstraaw Aroai tlM tarldga vaw 
olaanad out in April 1950. Taken on April 17* 19^0, after most of the 
work had baan ooBiplitad* 
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Looking dowaatroam 

Fignrt 9* Cano Qr(Hk Ditch In March 1951 

fhtaa Tloiia, takoa co March 16, 1951, a yw aftor the oharmel of Cane 
Creek was cleared oot, ahmr that ▼egetatioB vaa again taking hold en 
the banka. 
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ttM grass and wssds grsw in ths bad of ths strsaa. Flgnro 3 shows th» 

iwgstal oorar in 19l(2. Zbs intsrfersncs to flow eanssd hj this wsgsta* 

tlon and ths aoouralatlon of ssdlaent in ths strsm rssultsd in a wsry 

sharp rsdoetloa ia shannsl capacity. Clsehargs nsastarsasnts aads la 

19l4l-19t42 showsd that in thoss ysars a flow of 360 cubio fast p«r 

ssoond fillsd ths chaaasl to hankfoll stags as coaparsd to 510 outalo 

foot par sssoad ia 19l(0. Ths growth of wsgstation and ths aecuBulatloii 

of ssdiasnt eentinusd throsgh 19l»3 and 19Ui hat with a rsdaesd rats. 

Ths ohaansl oapacity in 19ii3*'l^y4 was 320 cubic fast par ssoond. 

la 19bb or 19b5« jKrs. Ada &ogsrs« whoso proportgr is on ths old 

Cns Crook draiaago eaaal aboot ons ails dowaslaroan froa ths gaging 

station^ sold ths tiabor on bar Imd to outsids iatsrssts (U)« la 

cutting ths tlabsr« trss t^s and logs wars allowsd to fall into ths 

ehannsl. Thsy wars nswsr rMowsd. This eooditian eontributod grsatly 

to ths drastic rsdueticn ia ohauasl capacity that oeeurx*ed during this 

psriod. Bstwoon ths spring of 19l»U nd ths spring of 19hS, ths eapae-

ity of ths Cans Crssk ehannsl at bankfoU stags droppsd tvm 320 oubio 

foot par soocad to l6o cubic fast par sooond. frm X9li5 to 19$1« as 

shown by Figaros t to 6» ths ehannsl has eentinusd to dstsriorats bat 

at a grsatly rsduosd rats. Ths 1951 rating tabls shows a ehannsl 

ea^ity at bankfuU stags of lUO cubic fast per second, 2? percent of 

ths 19ltO disohargo at this stags. Table Till shows ehanssl eapaeltlss 

for Tsrious periods of stosan flow rsoord. 

Minor attnapts hanrs bs«i nads to tnproTS ths ehannsl by dsaring 

ths channel of wogstation and ssdineat at certain points. In April 
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TABLE VIII 

CHAliHEL GAPaCITIES FOR CAME CREEK 
NEAR CHESTERFIELD I9lt0.19$l 

Period 19U0 19la-l42 WU-JO* 19hS'h6 ISkl-SO 

Capaoitgr - cfs 

fvcomt of 19i»0 
capacity 

^0 

100 

370 

72 

320 

63 

l60 

31 

lUO 

27 
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Xarmers qp«iit $3^0 in olnaring bmah and trMs trem th« eimal and 

its banks for a distaaea of 600 foot abora and balow tha gaging 

station. Drifts snd baaty sadiaent daposlts wara djmaaltad (it). 

Fignras 7 and 8 show Caaa Graek aftar this work was coo^atad. ipptat" 

antly nothing was dona <m tha Kogars proparty and tha work naar tha 

gaga had littla affeet. %susnar tha vagatatlon was again growing, 

and by tha spring of 19^1, eonditions in^raaoh w«ra naarly as bad 

as bafora. This condition is shown Igj Figura 9* 

Monthly and Annual Dlschargaa 

Tablas U,Z, and XX prasant total rwnoff, surfaca runoff and 

grownd«mter runoff, in inchas, by ncnths and years. 

Tha wattast year during tha pcsriod of stoaan flow raeard was 

19S0 and the driest year was An anaaal cycle is evident, 

especially in tha grouad-watar runoff, with tha naxiirai values occurring 

in tha wintar and tha niaiam waluaa occurring In tha fall. Tha total 

annual runoff Tarlad fren 1.15 Inchas in 19U. to 30.53 inchaa in 1951. 

Tha naximn Monthly total runoff waa 10.22 inchas in Januioy 1951 sad 

the nlnlxnsa runoff occurred in Sapteaibar I9I4I whan the stream was dry 

for ths antira month. 
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TABUS XI 

QROUDMrfATER RUVOFF BX MOMTUS AMD ZBABB 
CANE CRKiSK WATEBSHBD 

Valutf la laeluis 

X««r ^an. F«b. Mar. A^* Majr Jana Aug. S«^. Oet« Hot, Baa. Aiu««l 

19li0 .1»2 .67 .hS .33 .10 .12 .09 .03 .03 .08 .15 

i9ia .10 .09 .08 .Oh .oi» .00 .03 .02 .00 .01 .01* .06 .51 

19U .11 .16 .22 .lU .10 .10 .08 .10 .08 .08 .15 .23 1.55 

19l»3 .23 .26 .31 .27 .25 .22 .15 .29 .31 .25 .31* .1*0 3.28 

I9U4 .6U .63 .68 .65 .1*2 .25 .21 .26 .31 .36 .M* .65 5.50 

19lt5 .88 .65 .60 .1*7 .53 .1*0 .21* .20 .n* .35 .51 .60 5.57 

19it6 .67 .58 .61 .1*3 .33 .25 .32 .27 .23 .22 .1*0 .y* 1*.75 

19U7 .65 .57 .5U .39 .27 .07 .02 .01 .01* .1*2 .1*5 3.88 

19l»8 .63 .79 .7U .59 .31* .22 .20 .12 .01* .21 .1*5 .89 5.22 

19li9 .93 .78 .96 .90 .70 .70 .63 .73 .58 .67 .87 1.10 9.55 

1950 2.02 1.59 1.39 .73 .70 .55 .1*6 .1*3 .57 .1*5 .62 .67 10.18 

1951 .Ik .88 .78 .73 .U5 .1*0 .1*1* .31 .29 .15 .62 1.53 7.32 

Total 7.60 7.28 7.61 $.97 3.U6 Z,9$ 2.ik 2.$9 2.82 U.9h 7.17 59.81 

Aaa. 0.69 0.61 0.63 0.50 0.38 0.29 0.2^ 0.2li 0.22 0.2U O.ld 0.60 $.06 
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FLOODS 

FloeA Htlghia TfA 

F«r7 llttl* i« knom about tho flood holghta ia tha Caao Croak 

aroa boforo TFA invoatlcaticno bogaa. Acoording to oldorly raaidoato 

ia tho aroa, tho largaat flood in tho past 50 yoars oceurrod oa March 

16, 1919* ^t ia thought that tho January 19t(6 flood, tha largoat flood 

ainca 19^0, vaa ̂ pproocinately ono foot lower than tha flood of March 

1919. 

Other infaraation obtained by tbe TFA in I936 iadLoataa that 

largo flooda oecuzTod ia March ld97i doaaatbar 1926, January 1935* and 

January 1937 (U). 

Flood Baccrda. 191x0-1951 

Straaa flow racorda m Cane Craek for the paat 12 yaara ahow 

that bankfuU ataga of 7*5 faat haa boen aqualed or azceeded 210 tlaaa. 

Thia ia an aTerage of 17 flooda per year. Only ono flood excaedad 

ataga in tho vary dry yew of 19m, while 30 flooda axoaadad 

thia ataga in 1951. Table 111 ahowa the Monthly and annual flooda 

equaliag or axoaodiag orarbaak ataga. 

Tha crerage for 19^0-19ii3, a period of low to nedarately low 

rainfall, waa ^>proxiMately aiz ilooda per year, while tho aweraga for 

19bU-195l, a pariod of awarage to heariar than aweraga rainfall, waa 

i4>iMroxlnately 23 flooda par year, Tho greater frequency ia the lattw 
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TABLE XXI 

lft»THLI DISTRIBUTION Of FLOODS EQUALIHO 
OR EXCEEDINQ BAHSFBU. STAOE OF 7.5 FEET 

Umr Jm» Feb. Mar. Apr. Maj June Juljr Aug. Sep. Oot. lor. Dee. Tet«] 

l^Q 1 2 1 1 5 

19ia 1 1 

19l»2 1 1 1 1 1 5 

19kJ 5 1 3 2 1 12 

IShk 1 5 3 i( 1 1 1 2 ll 22 

ISkS 1 k 3 2 k k 1 1 k 2 26 

191(6 1| k U 2 1 1 2 2 20 

191(7 1 2 1 3 1 1 1 12 

2 5 6 2 2 1 2 k 2li 

19k9 5 t 6 1 2 1 2 1 2 1 1 2k 

19$0 8 1 7 1 3 1 2 2 2 2 

1951 1( 5 3 3 2 3 k 6 30 

Tot«l 89 28 U2 17 Ik • 7 10 7 6 19 23 210 

29 
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]r«ars r«sult«d not only fron incr«a«ed rainfall during tbaae yaara, but 

alao iVoai tha r^^idly daeraasing eapaeity of tha ehannal. 

fabla ZII alao bringa otot tha fraqaan^ of flaoda during tha 

crop aaaaon* May through Oet<^r. fif^-tvo Hooda* 26 pareant of tha 

total ooeurrad daring tha growing aaaaoi* 

Mareh haa tha highaat flood fraqumoy with U2 flooda« 19 paroont 

of tha total idiila Ootobar haa tha lowaat fraquancy with aix flooda^ 

3 paroont of tha total. 

Tabla XIII ahowa tha tan highaat flooda during tha pariod of 

atraan flow raeord, 1^0-1^1^ and TahLa XI¥ ahowa tha highaat aoBtlOy-

flood for tha aana pariod. Tfaaaa tahlaa ahow that tha highaat flooda 

oeeur during tha domant aaaaona. Tha highaat crop aaaaon flood rankad 

nahbar tan with tha aaeond hi^at ranking nwaibar twanty. 

Tha wida diffaranoa in diaeharga ahewn in TahLa ZIU for naarly 

aqual atagaa of danuary 19ii6, and January 3« 1951$ iUuatrataa again 

tha affact of eharmal datarioration. Thia aituation graatly ooaqpli-

eataa any atudy of flood hoighta and fraquaneioa en Cana Craak. 
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TA61JB XIII 

XSM HI»H5ST FLOODS^ 19liO-195l 
CAME CKKSK lEAR CHBSTERFISIJ) 

Craat Staga Dlaoharga 
faat ala 

M9fm3»9r 19,19^ 9.25 mo 

JamMTj3, 195X 9.llt 968 

January 8, 19U6 9.13 5330 

January 10, 19^0 9.12 9i»0 

Daombar lU, 1951 9.10 900 

BaeanlMr 12, 19ii9 9.07 850 

January 13, 1951 9.05 805 

0»e«nb«r It, 1951 8.99 718 

fabruary 13, 19^8 8.98 3^0 

July 10, 1951 8.96 706 



hS 

TABLE XIT 

IfONTliU MAZIMBM fKXS) HEIQBTS, 19UO->19^ 
CAME CREEK BEAR CHESTERFIEID 

Craat Staga Rlaeharg* 
Rat* fact ef* 

Janvarjr 3, 1951 9.1b 968 

F*taraar7 19l»6 8.96 3630 

March 13« 1930 8.93 670 

27* 1931 6.93 670 

May 1, 1930 8.66 UO 

U« 1930 8.b8 330 

July 10, 1931 6.96 706 

Aaguat 31« 1930 8.30 330 

Saptaaber 2, 1930 6.76 b80 

Oetobar 6, 19y4 8.03 330 

NoTmd>ar 19, 19k8 9.23 12U0 

Rae«abar iL, 1931 9.10 900 



OHAPIHl TIZ 

DROUGHTS 

lb tlM Can* Crttk Tlolaity, rainfall during tha growing ataaea 

la nomally adaquata in waauntf bat fraqoantljr Ita dlatrlbtttloii ia 

anaaaa idiioh Intarfaraa with ita full utilisation* Siaca 1917# aarara 

droughts hats eeourrad in 1925» 1930, and 1936 vhioh eauaad paaturaa to 

turn brown, and eauaad oooqiilata failura of aoaw crops (U)* 

For purpoaaa of analxaia, a pariod of rainfall daficianegr ia 

aaaunad to bagin on tha alsTwath day following a rain of ona-half ineh 

in 2h hours, and to oontinua until rainfall of caia-iialf inch again 

occurs ia 2h hours. 

tha racord of rainfall at ParrTTilla, Tannassaa, naar tha aouth 

of the Beech River was studied for periods of deficient rainfall fay tha 

HSjrdraalic Data Branch ia i^pril ia preparing tha report "Rainfall 

Data for Irrigation Studies." This station ia considarad raprasenta-

tivs of tha area surrounding tha Cane Qrabk «at«rahad (U)* Raoorda 

covering tha 30-year pariod 1917 and 19ii6 ware invastigatad in this 

study. 

from this study, it was evident that every growing season was 

characterised by deficient periods of varying lengths. The year 1925 

had the longest period of rainfall daficimcy with lilt days. Other 

unusually dry years were 1930, 1931, 1932, 193U* and 1936 (k). 

Table XT shows tha percent of tiM with rainfall deficiency at 

Parryville, tannassee. inalyaia of these data by nonths shows that 
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XABLS X? 

mme or tm vzis bahifaix dsfzcienciimm m maam ssAeoi 
PEBRTVILLE, TEHHESSSE 

Aiva 33.5 

Migr 3l*.0 

iWM 37.9 

•*uly ii5.2 

Anguct 38.3 

Sapt«Bb«r fe7.2 

Orowiag 8««mo 39.U 
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(toflol«Bt pwrloda Tuy froa 33.5 paremt in April to U7«2 poreont in 

Soptenber, indieating a trand toward graator daricianeiaa aa tha 

growing aaaaon prograaaaa. 

Tabla XTI i^om tba antbar ot dajra of dafieiant rainfall to bo 

axpaetad aoeording to aararal tina iatarrala of ocourranoa* 

Iffaat of Pronahta on Cropa 

Tha thraa yaara, 19Z$, 1936, and 1930, axparianead tha graataat 

aaaaonal duration of rainfall itefleianey at Porryrilla in tho 30-7aar 

period 1917 to 1^6* Tha affact of droo^t conditi<ma on eropa doriag 

thoaa yaara la aoauriaad fron nanthly raporta of tha U. S. Vaattaar 

Bnroan pwblioatien "Clinatologioal Data* (U). 

During tha growing aaaacn of 1925, thara waz>a lilt digra of rain* 

fall dafieimey at Farryrilla, and tha aoeunulatad dapartara from 

noraal rainfall tram April through Auguat waa orvr 12 inohaa. Foraat 

firaa ragad unohaekad, paaturaa auffarad heaTily, and nilliona of 

doUara worth of eropa, particularly com, in tha Stata of Tonnaaaao 

wora ruinad. Thara wara haairy loaaaa in tebaeoo and truck cropa. 

Cotton, an oxeaptlon, daclinad aarioualy in tha lata auvMr but in* 

prowad with raina in tha niddla of Ssptaabar to yiald a fairly good 

osrop. 

Tho 1936 growing aaaaon waa altaraataly wot and dry with 112 

daya of rainfall dafieiMiqr. Tha drought waa brokan into aagnanta by-

good raina in tha firat half of Juna and a atc» in tha firat waak at 

July. In ginoral, omp canditiona followad tha rainfall eyola, and 

paaturaa ware altomataly brown and groan. Kuoh of tha com and 



TABIX IVI 

XUEFICIEIIT DAIS FOR OfiOtfOKI SSASON 
PBBHIilLLE, 'iT£innt-^«tyt 

earn 

lafnral of Oecurrm— Dajs with OwficiAat B«ia 

1 y»«r in 20 210 

1 7»«r la li U 

1 ytr la 2 70 

3 jrwari ia li $$ 

Iwy y««r 30 
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tobaoeo surrlTtd^ though gordono doterlarotod riQ>ldl7 and ausqr truok 

eropa failod# Zha eotton yiald was about tvo->thlrd8 of aonul. 

Thoro wort^dagpi of rainfall daficlanox la tha grouiag saaam 

of 1930, and tha aoaoanlatad dapartnra ftroa narul rainfall uaa *5*33 

inehaa. Aftar a lata atart baoaaaa of dry eonditlona In Aprils 

planting vaa atartad in Kajr. Tha foUcwing thraa nontha vara hot and 

dry* aaad all eropa datarioratad ataadily. Tha bulk of tha ̂ land crop 

vaa ruinad, paaturaa dried vsp, and touek eropa vara graatly radaead 

both in quantity and quality. Traaa bacana diaoolerad and ahad naay 

laaraa. Tebaeco vaa out vaaka ahaad of noraal aohadula but ylaldad a 

ganarally good crop. lata-^groving eropa vara ravivad by rain in 

Saptaaibar* and lata vagatablaa vara rather plentiful (U). 



ClAPTfil ?in 

1!iMi 0«B« wat^rshad lies in tfat outcrop aroa of iha Salaa 

eXa/ fomatioa and tha Co<m Croak toagua of tha Eiplagr foraations* 

Tha Salna elajr vaa dapoaltad under narine oooditiona in vatar of 

auffieiant dapth to koip the bottoa free of vave eetion. Clay and aand 

ware brouif^t to this sea and were deposited along with line, so that 

tha fomatifHis ocnsist of chalky clay end argillaceous sand. Vhaa vat 

tha unvaatharad clay is alate hlua. Its veatharad surfaces are fron 

grayish idiita to gray and are strevn uLth fossils* This fomation ia 

aqpproxinataly 150 feet thick (l2). 

Though tha Selna fomation is slightly porous, it is not a 

watarobaaring fomatien. Very snail quantities of water will soap out 

of it, but this water is highly charged with nineral natter, has an 

uaplaaaaot taste, and is poor water for say purpose (12). 

Tha Cocn Creek tongue of the Biplsy foraatLan was deposited by a 

sea as it receded, edvuaced, and resided again. This fomation cen-

sists, ia titis area, of black to blulah-green narl* The narl la 

oonposed of quarts, sand grains, glauconite, snail flakes of nice, and 

lyagnants of idiells eoMntad together by fine calcareous naterial. 

This fomatim is approzinately 100 feet thick (l2). 

The water-bearing characteristies of the Cocn Creek tongue of 

the Xiplqy fomation are very eijidlar to the water-bearing charaeter-

isties of the Selna fomatioaos (l2)« 
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Tte aost r»o«Bi d«po«lt la^Cant Qvk ««tertha4 la^ 

alXwrlva idiloh fonia tha bottoai aad flood plalaa of tha praaaat atraaa 

ayataa. thla allurlvai ooaaiata of aatarial darlTod bgr aroalOB firoa 

adjaoant foonaatlona aid raagaa ap to 100 faat in thlokaaaa (6}« 

tha Tarlahla oharaetar of thla foraatlaa aakea It a poor aonrea 

for a largo a^pply of vator, bat aaoll quantitloa aay bo doTolepod 

alaoat aqjrahora. 

froa tha aboaa dlaouaaioa It aay ba ecnoladad Uiat tha flolBa 

fomatlon and Coon Crook tongaa of tha ftlplay fonaatlcm era vary poor 

aenrcea of graand vator for any porpoaoy ahilo aaall qusatltlaa of 

groond watar aay ba obtaiaod £rca tha alluviua* Howavar, a lialtad 

aqpply of vator for doaaatlo and fam usa aay ba obtalnad by drlUing 

throttgh tiw Solaa olay^ and Coon Croak tongoo fomatlana Into tha latav 

foraatioD bnaaaUh* 



cRAPm IX 

SEDINEHT 

Srosioa!• a rvry aariooa problw in thn Can* Craak vatarshad^ 

aapaeially in tha hilly haadwatar araa. Much nf tba tc^soil haa btaa 

lost hy ahaat aroaiA* md aavaraly guUiad araaa ara prMinant 

throni^ottt tha ataapar portiAa of tha vatarahad. la additiA ta 

dmagt baing doaa to tha ataapar araaa toy eroaiw, tha craeic bottona 

ara balng eorarad with aand« Ad tha ehatmala of tha atraama ara baiag 

flUad hy depoaitlA. Aa tha obannala ara fillad, thair carrying 

capacity ia daeraaaad, thua aggrarating tha already aariooa flood 

problan (U)* 

Thara hava baA no aadinant naaatrMnnta nada orar m axtandad 

period of tiM in thia area. loaaTcr^ aadinant naaararanenta ware nada 

A Cna Creak mar Chaatarflald, Vaat fork Cana Creak mar Shady BiU, 

and Saat fork Gma Creak near Shady Bill during tha atAm of March 27* 

29* 19^1* Table Xfll ahma tba anoAt of auapandad aadlmnt carried by 

Cam Creak and thaaa tributariaa aa a raaolt of thia ao atom. 

Table XYIZ indleataa that 35 tAa of aadimnt vaa dapoaitad ba-

twaA tha point of CAfluama of Beat faek Cam Craidc and Meat fork 

Gao Cra^ and tha naaauring atatlA a Gam Cra^. Thia ahowa that a 

fairly large pareantaga of tha eroded notarial ia radapoaitad in tha 

flatter* downatmA raMhaa. There it oraataa additional problana hy 

coTcring the bottA lAda Ad toy clogging tha channala of tha atraana. 

Iharing tba aam atom* Iba BradaraA CoAty axparimntal vatar 

ahad had a auapandad aadimnt lou of Aly 3*2 tAa p«r square nile. 



su 

Location 

Cane Creek 

last Verk Cam Creek 

Vest Pork Cam Creek 

fAsa XVII 

SUSPETOSD SSDIMBSI LO&DS 
STOBM or MAECH 27-29, 19$1 

Drainage Area 
In 

Sqaare Miles 

22.7 

6.2 

7.8 

Suspended Sediment 
Tens per 

Tons Square Mile 

kn 21.6 

310 U9.9 

216 27.9 

j*" i 



 

fhttt kgr thi UM of kaom oomomtion praotioei, it hat btta 

•trattd that tha troitndout arcNilmi problaa in this araa can bt radntad 

to a iraotlaB of axitting rataa* 

y/ t.r 

• ^ . ■- . ■ 

iiMdi 



CHAPTER X 

XNFILZRAXZQN 

of iho WMt important olowRits in thi oraloatlon of tba of-

faet of land and land uaa o» at«mi runoff la the ci^aeity of the land 

to abaerb or infiltrate rainfall. Infiltration ia uaually defined aa 

the paaaage of water through the eoil aurfaoe into the aoilj idiilo 

percolation ia defined aa the nonmnt within the aoil. Therefore, 

theae two phenoaena are eloaely related in that infiltration cannot 

eontinue unijqpeded unleaa peroolation pzoTidea sufficient (qpaoe in the 

aurfaoe layer for infiltered water (6). Hoao'ver, in this atudy no 

attaapt ia aade to distinguiah betwesn the two. 

For the purpoae of thia atud^, the tern "infiltration rate" 

generally refera to the aTorage rate or infiltration index whleh ia 

deriwed by oonaidering an entire atom aa a unit. Altiiough the aetual 

infiltration rate rariea throughout a atom, being higheat at the be-

ginning, deereaaing and beeoning nearly eonatant aa the duration of the 

atcawi lengthma, the uae of the average rate in thia atu^ ia Juatifled 

aa aa ̂ jproxlaation beoauae the length of storaia in auffieient ao that 

the average rate aiy be uaed without serioua error (1^). Therefore, 

while the finite valuea of infiltraUon dLsouaaed below are not abae-

lute, the ooncluaiana reached with regard to treada nay be acoqited 

aa valid. 

Ia thia atudy* 87 laolated atoma were studied. The average 

infiltration rate for winter atoms was datemined to be approxinately 
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0.12 inch i>«r htaiar, irtiUe the sverege iBflltratlon rate for eiwer 

■toma vas O.ld ineh per hour* Mewetir, the alniBRoi obeerred aoner 

infiltratioB rate of 0*17 of an ineh per hour la conaidered sore repre-

aentatlTO of the auatalned rate idiloh elU be aatntained during long* 

heaivy raina end under net aoll oondltiona. Infiltration ratea are 

bilker during the aueaier aa a result of normally drier soil and the 

effect of Togetation. 

Table XTIII ahewa the aTerage infiltration ratea« the aurfaoe 

runoff« and Ihe rainfall for the 2? iaelated atorma. Table XIX ahoua 

ainilarly eMq)uted inliltration ratea for other vateraheda in the 

Tmneaaee Valley* 

Xnq^etien of Table XZX ahawa that the infiltratim rate for the 

Cane Greek waterahed ia oooaiderably leas than the infiltration rate 

for the Beeoh RiTer uaterahed above Cheaterfield. The lower infiltra 

tion ratea of the Cwe Creek waterahed are thought to be due to the 

nature of the geol^ie fomationa ia which thia waterahed ia aituated* 

The Cane Cre^ waterahed liea ia the outerop area of the Selan olay 

formation and the Coon Creek tongue of Ripley fwmation. Both of 

thOM formationa ere fairly inporvloua and non-water>beariag. 
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TABI2 ZTIIZ 

SA1HFALL« RURQVF, iliiD ZHFlimTIOH RATES 
FCR SELBCTED STORKS 

Rainfall XafiltratdLon 
^sSa. inohaa JSShSE. 

Vint«r 

1-2-ltb 1.54 0.59 0.04 

2-8-14 3.07 1.14 0.09 

11-19-14 1.23 0.24 0.08 

1-18-1^5 0.71 0.24 0.11 

3-20-U5 1.47 0.49 0.11 

12-13-1»5 1.16 0.37 0.09 

3-6-46 2.05 0.64 0.20 

12-11-46 1.44 0.31 0.10 

3-23-47 0*90 0.13 0.18 

1-12-48 0.81 0.09 0.08 

4-8-48 1.92 0.58 0.20 

4-13-48 1.72 1.12 0.04 

3-9-49 1.46 0.46 0.14 

U-12-49 1.09 0.33 0.28 

2-22-50 0.61 0.12 0.08 

11-24-50 1.40 0.72 0.05 
StnuWl■Mur 

8-10-43 1.53 0.40 0.55 
8-16-43 1.26 0*54 0.24 
9-19-43 1.95 0.29 0.26 
10-5-44 2.95 0.71 0.39 
8-22-45 1.22 0.17 0.80 
5-23-46 1.58 0.15 0.33 
9-23-46 3.20 0.59 0.72 
7-3-48 1.19 0.12 0.39 
5-5-50 1.52 0.55 0.17 
6-3-50 2.22 0.37 0.28 
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TABU XJX 

COtiPARATlVS IHFlLmATXOM KATS8 
CANE CRKM AMD OTHER WATERSHEDS 

lafiltratlcn Ratag 
Dralnaga Ar«a Summer Wlntw 

Strstt Sqoar* HJUgg ineheg per hour 

C«M Creek near Chegterfield 25 0.17 0.12 

leeeh River above Chegterfield 115 0.23 0.17 

Davldeon River near Bkevard RO 0.37 0.16 

Bvanaaaoa River above BlXlaure 130 0.35 0.17 

i^lgeoit River ebove CantoB 133 0.33 0.17 

Cheetuee Credc at DentvUle U6 0.19 0.09 

Doek River at ShelbjrvUle U8l m O.Oit 

t i 
f ■' 

k iki 



CHAPTER XI 

RDROLOQIC RELAXIOHSRIPS 

AaaXysia of lixdrologie data la ga&arally dividad into two 

elaaeaaf ooa daaling with vatar-yiald atudlaa and tha aaoood with da-

tallad atndiaa af ehangaa in tba atom Iqrdrograph* Vatar-yiald atudlaa 

an uaafnl In datamining tha affaet that ehangaa In land eonr haaa 

i^en runefX. from thaaa atudlaa It la poaalbla to dataralna idiathar 

aueh ehangaa ara linltad to a partleular nonth or aaaaon of tha yaar 

and idiathar thara haa baan a ecaapanaatiag ahlft froai ona noath or 

aaaaon to anothari aueh aa a raduetlon in vintar and spring flood flown 

balancad bgr an ineraaaa la low-watar flew during tba aunsar wd fall* 

It la alao poaalbla to dataralna by vatar-ylald atudlaa vfaathar thara 

haa baan m Intarehsa^^a batwaan aurfaaa and ground-vatar eatagorlaa. 

StudlOB of atcgm hgrdrographa are laportant In Indleatlng any ehangaa 

that ooeur In tha rate of fraquaney of paafc dlaeharga aa wall aa roliasa 

and tdLna dlatrlbutloa of atom runoff aeeenpanylng tha land uaa 

ehangaa (3)* 

Water Tlald 

Precipitation and Runoff by Montha 

Analyala of tha bar grapha ahown on Plata 3 praaantlng rainfall, 

total runoff, aurfaea runoff and ground-water runoff by nentha lAowa 

that tha rainfall haa been vary erratic* Aj^arantly any particular 

nonth in a glran yaar la likely to hare tha anxlnun rainfall or tha 
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■iniaiM rainfall for that yaar* Thia la iUxiatratad hgr tba fact that 

Jaauary raakad flret fiva tlMa and froa aaTtnth throagh aleranth tlx 

tlaaa during Idia tMlTe>7«ar parlod. During tha firat alz yaara^ X9ltO-

19USt imuaxj rankad sixth, aarenthi alghth, ninth, taath, and ^aaanth, 

ahila daring tha lattar six yaara, 19U6->19|E;i, January rankad first fiaa 

tima and ninth ona tlna* Xoveabar rangad in rank from firat throu|^ 

last, ranking first two tinaa, third fiva tinaa, twxth ana tina, and 

last ana tins, Nigr rankad last thraa tinaa, Saptanbar two tinaa and 
$ 

Ootohar tao tinaa* For average ccmditiona, January la tha aattaat 

nonth, felloaad hy March, vith Octctow tha driaat nonth* 

Total runoff ia nora oonaistant than tha rainfall, but in 

general, varies with tha rainfall. A v«ry vat nonth produces high 

total rmoff and a very dry nonth produoea lov total runoff. During 

Peaanbar, January, February, and Mareh total runoff avaragea approxi-

nately $$ percent of the rainfall, vhile during June, July, August, 

Saptanbar, and October total rnaoff avaragea approacinately 20 percent 

at the rainfall* 

Surface runoff, ia general, varies alnoat directly vith tha 

rainfall, a very vet nonth producing hi^ surface runoff and a vaiy dry 

nonth paradueing vary littla aurfaea runoff* la tha n<mthB of Doeanbor, 

January, Fatruary, and March tha aurfaea runoff averagoa appraxinatoly 

80 porcent of tho total rvnoff, vhila during tha ncntha of July, 

Auguat, Soptooibar, and Ootobor tha aurfaea runoff ia ^pprcxinataly 50 

parcent of the total runoff. 
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Qroundovattr runoff is rather eonelatent rarying vary alowly 

ttom a hi^ point in Jamiaxy to a low point in 8ept«dMr md tbra 

alowly bollding back to the high point in Jaimaxy. The aborc is for 

average oenditicmaj bat, in general, the gromd-vater runoff followed 

1^8 qrele rather eloaely varying only slightly during some perioda of 

anuaually wet or dry ocnditiona* Daring December, danaary, Februaxy, 

and March the grcrandHrater runoff ompoeea about 20 percent of the 

total runoff, while during the montha of July, Auguat, S^tanber, and 

October the groond-vater runoff averagea approzimately $0 peromt of 

the total runoff. 

Relatiooshipa Among Accumulated Precipttatitm, Total Rtmoff. 
Qromd-water Runoff, andl Bvapo-transpiratian plus Other Loaaee 

Mass curve relatLimahipa and douhle-maaa ourve relaticnahipa 

develop the water-yield characteriatics of the Cane Greek waterahod in 

a form auitable for the study of poaaible changaa in rates. Sinoo 

tbaae relatimuAlpa do refleot ohangoa in ratea of water yield and 

alnee thia atudy la to aerve aa a bmoh mark in the davelopaMngit of the 

Cane Creek watershed, these relaticnahipa are very important. 

The gr^>h of preoipitaticn versua time, Plate h, ahowa the rain 

fall deficient years of 19bO-19k3 by a alight flattening of the oisrve. 

From 19hli to the present, the ourve appTOoohaa a straight lino, ezoept 

for alternating steep and flat aogmanta. The stoop aagmenta indieate 

perioda of heavy rainfall and the flat aogmanta indicate periods of 

light rainfall. The ourve aa a whole has throe distinct aLopoa, the 

period of vezy deficient rainfall, 19hO-19itl» having the flattest 
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Aopm, with th0 pariod of Modoratoly dofloiont rainfall, 19ii2-19U3, 

having an Intarmdiata alopa, and tha period of avaraga to high rain« 

fall, 19l4li-19$l, having tha staapaat alopa. 

Tha curva for avapo-tranapiration plua othar loaaaa ia tha 

diffaranaa batwaan pracipitation and runoff* fhia curva ̂ pproachaa a 

straight lias for tha yaara 1^2-1951, axoapt for slii^t aaaaonaX 

variations, far the first two years of record tha curve is aonewhat 

flatter baeausa of tha unusually dafieiant rainfall, Tha rainfall for 

I9UI was approacinataly 27 inchaa, idiila the avaraga total avi^o-

transpiration plua other lossaa for the entire period was approacinataly 

3U inehss. This fact nacaaaitatad a change ia tha al^ of tha eurva 

bacauaa tha rainfall for 19tl was leas than the avaraga rate of avspo-

transpiration plus othar losses, 

Tha ourvaa of total runoff and surface runoff varaua tine are 

vary ainilar. This indicates that total runoff ia dapendMit upon sur<-

faca runoff for an appreciable anount of its voIuim, Surface runoff 

for the entire period of record avaragaa 7h percent of the total 

runoff. Tha eurvaa for 19yc through 1951 have praoUoally constant 

alopaa axoapt for rather drastic variations caused by vat and dry 

periods, Tha noderately dry years of 19U2-19U3 have a alight flat 

tening of tha curve indicating a runoff that ia aonavhat less than the 

suseeeding years. The curves for 19UO-19lil have a ralUiar flat alsps 

indicating a very drastic reduction in runoff when conpared vith the 

follOMing years, la l9iil the total runoff was only 1,15 inches. 
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Tlw ourvc of gronad-vater runoff Torsas tlM indieatoo th« 

grouad-^tor disoharga is rathsr atabla* Iho alight Tariations in ths 

alopa of iho ovr-re occurred during long periods of unusual!!/ vet or dr/ 

eonditions* the pronounced flattening of the cutts daring 19itO>19tt2 

was caused fey the unusuall/ lew rates of preoipitati<m for thoss years, 

while the change in the slope daring 19^49-1950 was caused fey the un 

usually hi|^ rates of precipitation during these yearst Qround-water 

discharge aTsrages approacLnately 26 poreent of the total runoff for the 

entire period of record. 

The doaUe nass ourre, flate $$ ri^esents another appreadi to 

the stud^ of the interrelationships ancng precipitation, total runoff, 

surfaee runoff, groond-vater runoff, and OTipo-transpiration plus other 

losses. These relationships were established hy plotting accumulated 

precipitation rersus total runoff, surfaee runoff, ground-water runoff, 

and eT4i^o-tranq}iration plus other losses. 

The ourrs of precipitation versus eTspo-transpiration plus ether 

losses is approximately a straight line relation except for slifl^t 

Tariatiens. The unusually steep segment in Februazy 19i48 was caused fey 

a rainfall of 10.58 inches with a runoff of 10.17 inches. The slight 

flattening of the slope during the years 19140-1^3 was caused fey 

defioient rainfall. 

The curves of precipitation versus total runoff, surfaee runoff, 

and ground-water runoff are cvP'oxUntely straight lines. The steep 

portions of these curves indieate reduoed runoff. This reduced runoff 

may be attributed to dsfioimt precipitation or to high total losses. 
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Stora lijrdrograph 

Stora ft'»ofa>ltatlon -rrreB Surfaea Ranciff 

Plate 6 ahowlng atom preoipltatlon reraua aurfaoe runoff illu«<-

tratea the effect that antecedant aolature eondLtlona hare upon runoff 

daring the vinter aeaaon. Rainfall infomation vaa too uneertain to 

plot a aiailar relation for the auaaer aeaaan. In thia relation aur 

faoe runoff^ the dependent variablef la plotted againat atom 

preoipitation^ the neat i]q>ortant independent Tariable* Wide rariation 

of the individual atom pointa on the original plate indicated the 

iBq;>ortance of one or more additional Tariablea. 

The parmeter of initial noiature baaed iq;>an initial atreaa dia-

^arge resulted in a aoeh higher degree of corrclati<m. Inaufficient 

Infomation was available to use rainfall intenaitj ae a parameter. 

Xoitial noiature index 1 repreaenta the drieat aoil oonditiona, 

noiature index 2 repreaenta intemediate c(»ditiana« and noiature 

index 3 repreaenta the wetteat conditiona. linita of the claaa vere 

aeleeted to give the higheat degree of ecarrelation. With theae linita 

inpoaed approxinately 25 pareent of tha atoma vara includad in 

noiatura index 1» 50 percent in noieture index 2, and 25 percent in 

noieture index 3* 

Surface runoff froa the Cane Creek vaterahed ia nomalljr a oon-

eiderable percentage of the rainfall nomallir experienced ae ehoun bgr 

Table XZ. This ia aapaoially trua with noiteeadant noiatura indicaa 3 

and 2. A atom of tvo inehaa produeea nine-tantila of an inch runoff 

with index 3 aataeadent oonditlona. This aano atom would prodaet a 
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tunoff of approxiaately olx^tMiths of an inch If proeodod Igr intor-

Modlato Bolitiiro condttlont. 

Runoff Vofano Poak Qago Holghi and Poak Dlsoharge 

The grapha of runoff Toraua poak gaga halght^ Plata 7» and 

runoff varaua paak diaoharga« Plata 8, for tba winter aeaaon are 

general ralationa that iUuatrata graphically the deterioration of the 

Cane Creek ehannel. From tlwae gri^ha the conclusion can be dram that 

for a giren gage height the runoff was much greater during the early 

periods of reoord than during the latter yeara« but conweraely for a 

gLwm peak diaoharge the runoff was meh leas during the early years 

than during the latter years* Fran these atatenanta the ooncluaion ean 

be drawn that for a giren gage height the peak diaoharge was nueh 

greatnr during the early years of reoord than during the latter years* 

The graph of runoff Teraua peak disohargej Plate 9t tor the aiamer 

season during the latter years of record indieates that for a girsn 

peak dLscharge less runoff is produced in the sunser than in the winter* 

This oondition can probably be attributed to added ehannel friotion due 

to growing regetation* Unfortunately* sufficient data were not 

arailable to plot a sinilar eurre for the early years of record for the 

sumer season* The few points that were arailsble fell vpm the winter 

ourre indicating that for the early years of reoodrd the susner and 

winter curves woxild be practically identical* This assumption is • 

further justified by tb» fact that the ehannel was new and in good 

emdition during these early years with rery little vegetation having 

had an oi^ortunity to beeoaM established. 
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Hak g>g» H»lght» id Di«tharg« Fr»qu»ncl«» 

I'lftt* 10 ahom peak gage height frequency relations for the 

years showa. These years are the first three years and the last three 

years of the period of record. The intenrening years iiere in exeel-

lent agreewent with the years shoim, depicting a gradual Increase in 

gage height Arequeney with the passing of tine. 

This plate ̂ ows gri^hioally the narked increase in gage height 

Arequenoy caused by channel deterioration. Daring ipt^O overbank stage 

of soTon and one*half feet was exoeeded only five tines while daring 

19^1 orerbank stage was exoeeded 30 tims. Orerbank stage was exceeded 

only onee in 19m but this year was a year of unusaally low rainfall. 

Peak diseharge fkequeney curves were plotted for each year but 

ne definite ohange was a]n>«wt with tins. Apparently the aaount and 

intensity of the stem rainfall has nore effeot on the production of 

peak discharges than does the condition of the channel. 

Tins Distribution of Rimoff 

To detemlne the effeot of the deterioration of the Cane Creek 

channel vpon the entire hydrograph of surfaee runoff^ a study was —<<0 

of the tine distribution of surface runoff. To develop this relation 

ship, the first three years of streasi flow record and the latter three 

years of streas flow record wnre sesrehed for isolated storas with a 

tine to peak of approxinateiy two to three hours and with no apparent 

rainfall during the period of recession. Storas idiidi net tlMse 

criteria were found to be c<niflned priaarily to tho euanor seaeon, 

tbaroforo, the conoluaione reached bear that corresponding liaitatlea. 
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The reeulta ere ehewi ob iPlete 11, the eurTee being essentially nase 

ovrre of stom runoff. 

K»is plate shove a eoqposite of a ausiber of unit stems for the 

periods of 19liO-19lt2 and for the period of 19^9*1952. It is ̂ parent 

that the tiae distribution of surfaoe runoff fros individual storas has 

ehaaged aaterially during the period of record. This change in tiae 

distribution of surface runoff can be attributed to the deterioration 

of tl» Cane Creek ehsonel. Surface runoff during tlw initial periods 

was r^id with 00 percent of the runoff passing the outflow station la 

apprctxlaated five hours. During the latter period approKiaately 13 

hours was required to diseharce 00 peremt of the stora surface runoff. 

Table XII shows the changes for various surface runoff percmtages. 

Surface Recession 

A aeans soMtiMs used in ejqpressing aodification in the reces 

sion phase of the stoxa hydrograph is surface recession curves of the 

type shown on Plate 12. In thie psrtiotilar case, however, it is 

thought that the tiae variatim of the data was too great to afford 

adequate definition of the curve. Therefore, this curve should be used 

only as a general relationship. In general, curves of the type shown 

on Plate 12 are applicable to the final portion of the hydrogriqdi 

during idiioh the curvature is concave upward and they eapress the rate 

at idiieh runoff drains out of the vaterdied channel systm after over 

land flew has ceased. 
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TABUS XZZ 

TIPICAL TIME DISTRIBUTION 
SUMMER SWfACS 8TCRM RUNOTP 

Percent of 

Svrfaee 
Storm Runoff 

Time to Runoff 

in Houre 
19tiO-U2 19U9-51 

Percent Time 
Increaee 

20 

Uo 

60 

80 

1.65 

2.50 

3.50 

5.00 

2.95 

5.00 

7.75 

13.0 

180 

200 

220 

260 
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Qroaid-wmtw lUwafioa 

Th* grotad«wat«r rcMssion ovrve for Caa« Cr«ek is iribow on 

Plat* 13* Qround-vatar raetaalon ourres dafina tha rata at which vatar 

drains trm wndarground storaga. ladiTidual points daflnlag this eunr* 

wars takan froai tha strasa flow raeords for tha indicatad period at 

tJjMS of no surfaea diaaharga. Tha curTa Is a straight Una for tha 

ranga of dlsehargaa atwdiad with a slops of 0.97* This alopa* fio—only 

rafarrad to as tha K faetor« Is tha ratio of dlaoharga to dlscharga 2k 

hours aarliar. 

Bridantly datarloration of tha ̂ lannal and ohanga in ohannal 

storaga has had -mtj llttla affaot v^an tha ground<^ratar raaaaalon. 

This aaauqptlaB aan ba aada slnoa raoasslona atudlad oaaa froa tha 

mtlra pariod of raoord and slnca thara was rary llttla scattar of tha 

indlTidnal points. Tha eonslatancy of "Uia ralaticm doas Indloata that 

no ohMiga has takan plaoa la tha son* of aaturatloo Wbioh affaata tha 

rata of runoff dallTsxy fros undargrosad soureaa. 

CoBtparatiT* Stom Hydrograoha 

Tha standard unit hydrograph ihown en Plataa Ik and 15 illus-

trata tha affaot that tha datarloration of tha Cuna Graak ahranal has 

had 190a tha atom hydrograph. To aalaet thaaa atonu tha antlra 

pariod of raoord was saarehad for isolatad atoms that had alallar 

charaetarlatlea and that ocourrod In dlffarant periods. Tha palrad 

storm wars fonnd to haw* wary similar Initial flows, surface runoffs, 

atom rainfalls and atom duratlcms. On* pair matehaa tha unit hpdro* 

graph of a atom that ooourrad In aar3y Mowohbar 19kO against a aterm 
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that oooarrad in Xata Ootobar 1951 and tha othar pair natehaa tha tmit 

gjTKph of a atom that ooeurrad in aarly Jannaxy 19UU vith a atara that 

ooourrad in lata Horaaiber 1951* Tharafora, any ehanga Idiat haa ee-

eurrad in tha unit hydrograph nay ba attrlbutad to tha datarioration of 

tha ohanaal ainoa no othar najor ehanfo haa ooeurrad within tha watar* 

idMd during tha pariod of invaatlgatlcn. 

Tha najlor obaenrabla ohangaa in tha unit hydrograph ara tha 

raduoad^ nora roundad paaka and tiia longar raoaasioDa of tha latar 

8torma« tfaua tha nat affact of tha datariorati(m of tha ehcnnal haa 

baan to ratard Um aurfaea runoff. 

Suamary of Stom Hfdrograph Studiaa 

Tha ohangaa in tha atom hydrogr^pha during tha pariod of raaord 

aeald ba attrlbutad to ii^oTad land uaa or to datarioration of tha 

Cana Craek ohannal. Mo naaauTMenta hava baan aada to datamlna if 

land uaa ohangaa hava ooeurrad, but ganaral obaarrationa indioata no 

appraolabla ohangaa. Racorda ara oTailabla on atraan flow and ohannal 

datarioration. Thasa raoorda indioata nora fraquant high gaga hoight 

paaka and lowar diaeharga ratas at praaant than during tha oarljr yaars 

of raoord. Thaaa ara tha typa ohangaa oaaaad by datarioration of a 

atraan ohannal. Lqprouad land una would hara oauaad both laaa fraqumt 

high gaga haight paaka and lowar diaeharga ratas. Tharafora, any 

ohangaa obsarrad in tha atom hydrographa (tiring tha pariod of raoord 

maj ba attrlbutad to datarioration of tha Cana Croak ohannal. 



CHAPCBK m 

SUMUKT 

In(Suptcr I o£ thit thasis tha purpoaa aaa itaia4 and tba 

method to ba ff^otiad in aohieving this pnrposa was outlined. The 

outline was followed rather elosel/ in working toward the desired 

results. 

During the eourse of this etud^, analyses were made of the 

preeipitation^ stream flow, floods^ droughts^ ground water* sedimeBt* 

infiltratien* and rarious hydrologio relaticmships. It is thought that 

more and possibly better hydrologie relationships could hare been de 

rived had better rainfall infamation been available. However* it is 

felt that the hydrologie oharacterlstics of the Cane Creek watershed 

have been established. Therefore* the purpose of this study has been 

fulfilled. 
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