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Tbe Geological SUrvey Sed1wnt Progra 
:1n cal.ifr• 

b7 E. Brown y 

The activities of tbe Water Resources Division ot tbe u. s. Geol.o&ical 

SUrvey in the State of California arise trca the reapcmaibility placed on 

th1 s agency by Congress for the d.etenai.Dation 8Dd appraisal of tbe Dation's 

vater resources. The stream-se~nt prograas of tbe dirlsion are deeig~~ed 

to carry out this broo.d responsibility 8Dd include systematic measurement of 

the sediment load carried by streoms, studies of sources and 110vement ot 

fluna.l se~inent, and. research on the mechanics ot tl.uvial-sed.imeat mrneaeat. 

In or4er to e~cti vely con:nmnate these programs over the Nation, f'\mde are 

appropriated cy Congress and earmarked in part tor what is termed the federal 

program 8Dd in part tor the cooperat1 ve program to match on a 50-50 basis, 

offerings by state and local goverm~ts tor the conduct ot aed1twnt ix:nesti­

ga.tions at the State or local level. Tbe federal stream-sectllient program is 

cc.priaed of inveatigations iD which the federal or aational interest is 

predaninant and, accor<ilngly, the costs ::u-e borne entire~ b7 the federal 

govermnent. It is expected that BOlle all-teC.eral funds will be allocated in 

fiscal year 1958 to projects n California, but the amount is not aa yet knavD. 

In the cooperative programs, emphasis is given to the "lcmg-tem" sys-t..-atic 

collection of seclimEnt records as veil as to the "short-te:rm" project tJpe of 

in'vestigations in specific areas. The federal interest in such programs ia 

usually concerned w1 th ( l) protecting the government's :tnterest in federal 

developments, { ~) interstate water probleru, (3) zmtional. security and the 

genernl welfare • 

!/ District Cbellist, u. s. Geological 9urft71 s.cr.euto, Calit'ornia. 



For tbe 1958 fiscal year prel1 m1 nary approval bas been g1 Yen to tbe 

allocation of $25,000 in Federal f'unds tor cooperative sedtwent iuvestiga­

tiooa in California. This rather high percentage of the fUnds available 

tor all progr8ll8 t.brougbout the nation is believed to indicate recognition 

b7 both Federal and State officials of the UTgent need for sedi..Ent data 

for tbe state of California. 

The laek of quanti tati ft sed.t.ent data tor tbe State is indicated b7 tbe 

tact that until tbe preaeut time the only available sediment intonation baa 

beeD a few scattered ~ts by various agencies in "spot" areas. Frail 

Deceaber 1952 \Dltil March 1955 this District operated a daily sediment sampliDg 

station 011 the East Fork of tbe Russian River near Ukiah vi th 1\mds provided 

Frca September 1955 until June 1956 a 

llm1ted sedbaent-sampling program was carried on by this office for a few 

streams in oorthwestern California fraa f\mds provided by the Geo1ogical SUr­

ve)' and the Bureau ot Reclamation. This reconnaissance study was conducted 

to provide a m1n1mnm basis tor discussion of the sediment characteristics of 

the streams in that area 'for a report by tbe Pacific Southwest Field Ccmmittee, 

u. s. Department of the Interior, on the natural. resources of Northwestern 

Cal.if'ornia. Partly becmase of the extre.e flood conditions of December 1955, 

but M1nly because ot insut'ticient f'Und.s, the sample coverage was too limited 

to allow COIIP\ltation of sed.iment load.s for the period or to arrive at any 

definite conclusions re~~ suspended-sediment loads. 

Altbougb tbe Deed tor sediment data for Cal.ifornia surface streams bas 

been recognized for sc:ae time, the ursency of the si tuati~Jn became even mre 

apparent with the dev~l.opDent of the California Water Plan. Design and 
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construction features or this gigantic proJect for the tu1l utili~t1on 

ot California' a water resources required :i.Jrlmed.iate knowledge ot sediment 

cbarac:teristics in certain areas and eventual. in:tormation on a great~ 

others. 

In~ 1956, therefore, this district, in cooperation with tbe 

California Depa.rbaent ot Water Resources, 1n1 tiated a prograa ot sediment 

1Jneatigat1ona vhich ia expected eventua.l.l.y to provide sediment data for 

all significant surf' ace waters of the State. Funds proviJed for this first 

year ot operation permitted the establlsbment and operation of five con­

timwus record station&, eleven periodic or partial record stations, and the 

beginning of a study on reaervoir seti.i.mentation. During the 1958 fiscal year 

this prograa bas been expanded to allow operation of some 10 continuous 

record stations and 20 partial record stations. These stations are given in 

1'ab.le 1, which lists in down-stream order al.l sediment stations in operation 

at the present tilz. 

stations eventually will be d.i YiJ.ed into two 

groups designated aa index (primary) stations and seconde:ry stations. The 

i.Ddex station desipa.tion will app~ where long-term or essent.iaJ.l.y permanent 

operation ._y be desired to provide continuous recorda of sediment charac­

teristics. The seCODdary station designation will apply to rovi.Dg stations, 

operated for poasibly 2 to 5 ~ear intervals at each of aeveral. success! ve 

sites. At each aite t.be records will be atudied tor correlaticm between water 

aDd sediment di&eharp aDd for correlation of DKm~ 8Dd anmaa.l loads with 

loads at ke7 index stations. Stat1oaa will be moved to nev sites aa soon as 
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It is intended that these continuous record stations be operated initially 

vi th daily or mre frequent sampling during periods of storm or auov-mel t 

runoff and with veekly or leas frequent 8811pllng during periods of low flow. 

The periodic station desigpation applies to stations operated on the 

baais ot only periodic or intermittent Slllllples taken at irregular intervals. 

It is intended &Dd expected that results of this sampling vill give a reeon­

naisaanee idea of the variations in sediment concentration and disebarge, 

the probable sever! ty of the sediment problem at each site, and will be 

valuable as a guide to t'uture planning tor secondary or index stations. 

Studies of the data from all types of statioos will be made aa currently 

aa possible, &Dd s-.pl1ns trequeney beyond tbe first year or two at a given 

station will be governed by the extent ot observed variations and by the 

reliability of correlati0118 tbat may be established. Recorda tor the con­

tiJNous record stations will be cc:maputed to show daily or monthl.y, and annual 

quanti ties of suspended sedblent d1 scharge. 

Observations tor ~tation or total sediment load rates will be -.de 

periodieal.l.y at those station• on alluvial channels 'Wbere appreciable amounts 

ot aand size particles are available for move~~ent b;y the streaas. At aaDe 

ot tbeee stations it 1a7 be feasible to ~e cauputationa of approximate &DDUal. 

quanti ties ot bed load, in add1 tion to 1:he •asurement of suspended load, using 

reeently deYeloped teclmiques and fo:nnulae. In addition to records of the 

quantity and seasonal. d1•tr1laltion or sediment diseharge, records ot the size 

distribution of sed.Jaent particles vill be obtained for both suspended sedi­

ment and bed load. 
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SediJDentation BUrYeys ot reservoirs that have been in operation for 

several years offer a means of obtaining e.,Uuations of long-tel'lll sediment 

yield rates for the basins above these reservoirs. Efficient use of this 

method is dependent on -.ny variables, and it is felt that careful study 

and reconnaissance must precede such surveys to insure best results. Salle 

of the supplementary data necessary to make such surveys or general value 

are : o good ini tie.l survey ( preferrabl.y oue that resulted in aa:. acC'Ul"ate 

contour map), or a usable sed1JMntation survey made several years ago; records 

ot operation of the reeervoir shoving fluctuations in stage and contents; 

records or intlow and outflow coveriDg the period subseq"U!nt to the last 

survey. To be of •xi !liD value 1 a sed.i.mentation survey should include d.eter­

JD.inations of tbe particle sizes and specific weights of the deposited sedi­

ments t.hroushout the reservoir. Thus, collection and analyses of samples of 

the deposited sed..iments iiill be an essent.tal part of such surYeys. 

Reconnaissance IUld study of available data on several reservoirs in the 

Central VaJJ.ey area were made during the 1957 fiscal year and actual surveys 

will be pla.nned thereaf'ter as funds and personnel can be made available. 

In addition to the seca.ent investigation conducted in cooperation vi th 

the Departllent of Water Resources, addltional measuring stations are bei.ns 

operated by this district to provide sed.iaent data essential to the progr&lla 

ot other Federal agencies. For example, JDaDY ot the stations r quested by the 

Bllreau or Reclaation ~i.Dg the 1956 fiscal year are still being supported 

b)" that agency. FuDds provided bJ tbe Bureau alloYed for the operation ~ 1} 

partieJ. record statiOila during tbe 1957 fiscal year11 and tor ll during 1958. 

Tbe• stations were selected to provide data in areas not covered by the State 
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prosr-. 

l.D order to obtain data esaell'tUl. to a current study of tbe San 

Francisco Bay Area, the U. S. Corps cf Engj oeers dur!Dg the 1951 fiscal year 

supported tbe operation ot tvo continuous 8Dd 4 partial record statioos on 

stre-.a tribut&r7 to SaD Francisco Bay. This program alao was cODtiDued duriq 

tbe 1958 fiscal year. 

In ~~ the aecii•ntation activities of this District durins the 

1957 fiscal year included, in addition to services perto.naed tor ot.ber 888ncies, 

the initiation of a ecaprehenai ve prognllll 1D cooperation with the Calitol'Dia 

Departaent ot Water ResCNrces. Dur1Dg tile ;year a tot&l ot 1 conti.Duous and 28 

periodic .-pllng stations were plaeed 1n operation located chiefly 1n 

Northern California. These aed1 .. nt activities have expa.ndea. to the extent 

that scae 47 staticma are nov in operation. The location o1" these stations is 

abovn in figure 1. It is expected that the cooperative progr&lll v1 th the 

Calltornia De:pe.rWent of Water Reeources will in time be exp&Dded to provide 

the basic data and interpretive studies Deeeaaary tor tbe sound appraisal of 

the sed1•nt prob~ ot California. 
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TABLE I 

SEDIMEIT STATIONS II CALIFORBIA 
II OPERATION 

June 19S7 - Jul7 19S8 

Station 

Seape Creek near P'i1lmre, Calif. 
llorth Pork Mitilija Creek at Mitilija Hot Springs, Calif. 
Salsipuedes Creek Dear Lolapoc, Calif. 
Cuyama River near Santa Maria, Calif. 
San F.rancisqui to Creek at Stantol'd UDi ftni ~, Calif. 
Guadalupe River at San Joae, Cal it. 
Alaaeda Creek near HUes, Calif. 
Walnut Creek at Walnut Creek, Calif. 
San Joaquin Riftr near Vemal.ia, Calif. 
MokelUEe Riftr at CleMDta, Calif. 
CG-8\UIIDes River aear P~tb, Calif. 
CoiJUIID8s River at Michigan Bar, Calif. 
CoBUJ~nea River at McCcnmel, Calif. 
Pit Ri wr near Canb7, Calif. 
Clear Creek at Frencb Gulch, Calif. 
Cott.omlood Creek near Cottoawood, Calif. 
Battle Creek near CottoDVOOd, Calif. 
Sacramento Ri-nr at Red Blutt, Calif. 
Stou_y Creek at Black Butte Daa Site Dear Orl&M, Calif. 
Little Last Chance Creek near Vinton, Calif. 

USBR 
USBR 
USBR 
USBR 
USCE 
USC! 
USCI 
USCE 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
USBR 
DWR 
DWR 
DWR 
DWR 
DWR 

TJpe of 
Station 

Period!~ 
Periodic 
Periodic 
Periodic 
Periodic 
Periodic 
Continuoaa 
Periodic 
Contimlou 
Periodic 
Periodic 
Periodic 
Periodic 
Periodic 
Periodic 
Periodic 
Periodic 
Continuou 
Periodic 
Periodic 
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21 
22 
23 
24 
2S 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
36 
39 
40 

SEDIMEIIT STATI<IIS IB CALirOllfiA 
Df OPERATI<lf 

June 1957 - Jul7 19S8 

Station 

Big Grizzley Creek ne•r Portola, Calif. 
Middle P'ork P'eather Ri nr bel::" Sloat, Cal it. 
lDdian Creek near Crescent Mills, Calif. 
Feather RiTer at Oroville, Calif. 
Middle Fork American Riftr Dear Aubum, Calif. 
South Fork A...rican Rinr near Lotus, Calif. 
Sacramento Riftr at Saer-nto, Calif. 
Borth Fork Cache Creek Dear Lower Lake, Calif. 
Cache Creek at Yolo, Oalit. 
Yolo .Bypaaa near SacraMDto, Calif. 
Napa R1 wr near St. Helena, Cal it. 
SonOJU Creek at B07ea Hot Springa, Calif. 

. Eel Riftr aboft Doa Rioe, Calif. 
Middle Fork Eel Ri. Yer at Dos Rioe, Calif. 
South Fork Eel River aear Brall8COIIb, Calit. 
South Fork Eel Riftr aear MiraDda, Calif. 
Eel Rinr at Scotia, Cal it. 
Van Duzen River near Bridprllle, Calif. 
Showen Creek near Stapp Raaah aear Mad Ri ftr, Cal it. 
Wlitne;y Creek near Mad Bi-.wr, Calit. 

OOR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
DWR 
USCE 
USCE 
DWR 
DWR 
DWR 
USBR 
DWR 
USBR 
USBR 
USBR 

'1'7Pe or 
Station 

Periodic 
Periodic 
Periodic 
Continuous 
Periodic 
Periodic 
Continuous 
Periodic 
Periodic 

Periodic & Coatinuou 
Continuous 
Periodic 
Contimlou 
Continuous 
Periodic 
Periodic 
Continuou 
Periodic 
Periodic 
Periodic 
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47 

SEDDIEIIT STATICIIS II CALIP'OIIIIA 
Df OPERATICII 

June 1957 - .J~ 1958 

StatiOD 

Mad RiYer at Foreat 01a, Calif. 
Mad RiYer at Arcata, Calif. 
Sbaata RiTer near Ynka, Calif. 
Xluatb Riftr at S011esbar, Calif. 
Tr1.ni ti Rinr at Lewiston, Calif. 
Soutb Fork Trini~ Riftr near Sal.7er, Calif. 
Trilliv Riftr at Hoopa, Calif. 

USBRt u. S. Bureau ot Rec18Mtion 
USO!t U. s. Arrq, Corps or Engineers 
DWRt Califomia Departnt,...nt or water Reeourcea 

DWR 
DWR 
DWR 
USBR 
USBR 
DWR 
DWR 

TJpe or 
Station 

Periodic 
Contilmoa• 
Periodic 
'Der1odic 
Periodic 
Conti.Duou 
Cuntinuoaa 
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