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IIfTRODUCTION

1'1'0lIl the City 01' Red B1utt to Kesv1ck DUI. the Sacramento River

Historic Channel Migration

The fint to:rmtJ. lurveying in the North Sacl"Mll!!nto Valley \las con-

Sbo\ll its long hhtorr 01' erosion. deposition.. and flooding. Also Yisib1e

are the 1IlU"lti 01' h~ nttlelllent and the conflict 01' hlllDall devl!l1o~t

Yen~ the n.tural enYi:ronJlll!!nt. D.... 1eveel. and diversionl are partl 01'

this conflict, as are luch actiYities as \laste disposal. gravel II1ning.

bank protection. fishing. Ql.d recreation.

With the thre.t 01' flooding cl.iIII:Lnilhed b'J construction 01' Shasta

0.. in the 19~Os, &3rlculture and urban developlllll!nt IIlOved quiclt.l7 onto the

Sac:rlUllento River noed. plain, g.enerating the need tor bank protection and

increased dinraion 01' the rl'Yer's flovs. Urban grvvtb accelerated the

builder'a need tor gra:"al and produced ever-larg.er 't'al\Ulll!!s 01' vaste vater.

Measured releases trc- Shast. De- produce river1'1ovs .t higher stqel tor

lonser perioda nov, and novi do not peak and lubside rapid1;f, as tbe,.

once did.

Sal-.n and steelhead runs have declined. producing poorer fishing

in the upper Sac:raaento River. The call5e 01' the decline cannot be attributed

to any single tactor. Divenion d.amlI:, pollution. batchery IIlallqellent.

1'10\1 release Ichedules. gravel relllOva.l. sport and commereial tilheriea, and

vater temperatW"e changea all contribute.

'I'h1l atlas. in addition to shO\ling the h1ltoric channel IIigrat10n

01' the SaCr&llll!!nto betveen the Red Blutt Diversion DUI and Keswick DallI. also

provides a baseline d.elcription 01' the physical character 01' the channel,

banks. and adjacent area. It gives a basis tor man&gf!lIll!!nt decisionl re-

garding the COnlervatiOn, vise use. and enhancement 01' the upper river and

its natural resourpes.
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ducted by the Departlllent 01' Interior'l General Land Otfice bet\leen 1852 and

1869. These lllen surveyed Itra1ght-l1ne ngments along the bank \11th transit

and chain. Accur&ey vas to one-quarter degree. To ensure reasonable ILCCU-

racy in tranaterring the old channel dat. to .adem base photographs. as

III&ny tbed reterence points as pollib1e \Il!!re used. _ aection lines. atreUl

confluencea. and pl'Olllinent ge<a:lrph1c teatures. III aome instQl.Cel, there

is no geomorphic eYidence 01' tha riTer haTing held the surTeyed position;

in luch instancel the SurTl!7 line vas adjusted to correspond to the nearest

like17 gl!!Ol:lOrph1c teature.

'!'be 1938 channel course 11 deTived troll aerial photographs taken

tor the U. S. Aroq Col"pl 01' E:ng!nnra (USCE) on April 20 01' that year. The

line represents vater's edg.-. The reported 1'1ov at Kennett tor that da3' vas

TOO .3/s (2~.7oo ctl). Red Blutt reported 900 .3/s (31.780 cts).

The 1952 channel. cO\1l"lle 11 derind troa aerial photographa taken

tor the U. S. Soil ConserTation Semce on Jul.7 II and 6 01' that yeu. The

reported release tl"o:m Kelvick D.. during the three-ds;y period vaa about

270 143,S (9.500 ctl).

All data are plotted on 1976 aerial photographa origin&l.ly uaed

in "The Sacramento River Environmental Atl.... 1978". vbich vas prepared

tor the Upper Sacramento River T..k Torce by the Calitornia DepartJDent 01'

Water Relourcea (DWR). In August, vben the photographs vere taken. the

Kesvick rele&le V&l about 270 m3'1 (9,500 cts).

In plotting the historic channel courles. it became apparent that

for SOIll!! extended. reaches the river haa not changed. its course since the



surveys of the 1850. and 1860.. Eumples are the reaches between Red Bluft

and Jelly'. Ferry Brides, Balli Ferry area to the Cow Cree); confluence, Mel.

from Redding to Kesvick 0-. These reaches are entrenched into resistant

geolosie formation. which inhibit lllter&l. channel migration. A thick Bolid

line identities sections or riverb&Dk that have not changed tignlt1cantl1

in historic tl.es.

other reaches of the river were constant during the 1938 to 1952

period. Bec.....e n~ were dillsiB11ar in the tvo sets ot pbotoa, it v..

not readily apparent in Ic.e iust.cell which portions ot the dYer bad

changed signl t1cantly IUId which only 8'Dpe&red to have ehanged due to' the

nov differential. \/here the difference 10. vater's edge 1s attributed to

the nov differential, the 1938 and 1952 lines are coBlined to show 110

signlt1c&lJt ehange tor the period. In DOllt instances, thia liD!! con"u

pon4a vitb the bank pictured OD the 1976 bllSe photograph Md tbu. indicate.

no signiNclUlt chlUlge during the 1938-1916 period. In places, hovtl'ver.

the line diTerges t'roa the pictured bank and shOVll change between 1952

I.nd 1916.

Except ror additional bank protection. the breaching or an island

near the Stillwater Creek CQntl\lence during high novs in the winter or

1919-80 (Sheet 16), and the repositioning or the Cottonwood Creek eonn\1enee

abol1t 350 II (1,200 ttl SO\1th of the pictured eontl\1enee (Sheet 13l, the

ehannel or the entire st\1d.y reach hu remained virtWLlly Wlehanged in the

1916 to 1980 period.

Bank Erosion

Bank erosion sites plotted in the atlu were mapped during the

s=r or 1980 and involved onsite inspection and c1usirication or the
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grain she of the bank materials. The character of the material being eroded

ranges trom silty sand in nood plain all\1V1\lm to coarse gravel and cobble in

stream channel deposits. In addition, portions of the Teham&, Tusce, and

Red Bl\1ff Formations are actively eroding.

0n1¥ erosion that wu considered signiNcant WI,.!; identified.

Eroding lengths or bank leu the three metres long were not _pped. nor

were e:rtended reaches or the Tuscan Formation which, tholJih obV1ollS17 water

8culptured and deY'Oid of vegstation, resist rapid erosion.

Bank Protection and LeTeell

Banlt protection and leTees shovn in this atlas represent the

efforts of 1.ndirtd\lals, ~ies, ed, in SOllIe cues, cities lind colmties

to protect their interests rrc- the erosion I.nd flooding. Most of these

works were designed IUld constr\1cted by the USC1l and OWR.

Bank protection us\lally takes the rorm. or riprap bou.lder-si:r;e

rocks or pieces or concrete loosely placed on the riverbank. Other _tho<a

of bank protection in the study reach \18e structures s1llilar to retaining

walls. AbolIt 12 bI (1.5 1IIi) of rh'erbanlt are protected along the stud;y

reach.

Banlt protection lilllits the river's abiUty to erode and prevents

protected areas troll adding to tha riYer's sedi_nt. AdveMle effects, sw::h

as accelerated bank erodon 01' channel instability, ~ occur dovustreUl

from the large bank protection projects, and in some cues these ~ neces

sitate additional bank protection.

Levees restrict and contain the higher novs. This results in

greater Illl!an velocities, soil scour, and channel instability, both uplltreMl



and doVn,trelUll trom the leveed reach. There are ab()~t 15 klII (9 1Il1) or

levee. v!thin the study reaeh.

The study re-.eh ia cOJllPrllled or about 180 lull (110 =1) of river-

bank (eou:nting both banks). or thia, less than 7 percent h.. bank proteeUcm,

1II08tly ill u.rbu are... 8ueh as Redding and Red Bluf't. Levee. pu-all.el about

8 percent ot the 8twty-reacl1 banks, uaUlL1..ly along lIgTlcw.tural are...

SalDOn Spavnlns Areas

Spavnlng are.. have been reduced or e11ll:l.nated by inereued

aQlc:uJ.t=-1 and urban use of the river Gd ita tributarie8. Il1storleaU7.

eonslde"-ble :MUll of ,ablO1:I. ,pSlnled above the present site ot Kesvielr. DtuI.

Af'ter It, construction in 19"3, p&ll1I8gl!! to those spavn1nS groUllda vas

blocked. RelII&1n108 8pavIling are.. IIbon the Red Blutt Diverllion D.. have

been dula8ed by gravel extraction and nov releues trca Kesv1ek.

to ensure _rlm.. ,urviva.l of the sala:m eggs and rrr. ideal

lIpavning are.. contain gravel shes ot 25.11-76.2 _ (1-3 in). In Ual'1l1

leu than 25.4 _ (lin), dlt.t1cm mq deerealu, the supply of 41..01nd

o:a:ysen to the reddt and .uttcx:ate the eggs. GraTels larger rrom. 16.2 _

are d1trtcult tor .~ to excaTlite. lIhen areas ot apavn1nl gra"el are

lim1ted, the aalBlon ma;y excavate edsting redds, destroying egp already

depoaited.

In March 19118, an aerial photo reconnabsMce ot the Sacramento

River trom Stillvater Creek to Anderaon-eottonvood Irrigation Dhtrict

Dam, at erlrellll!ly lev flov, made clear photographs ot redda ahoving the

erlent ot apawning areas. In 1964, another aerial survey vas made tNm

CollUla to Kaawick but it was not extensive and shoved only general apawning

,

areu ("Sacramento River Enrlrolmlllntal Atlu, 1978"). In November :1980,

spawning &reU vere *<Jain mapped by ground and air crews during a lov-flov

period. Each ot theae Ill&ppinga, 1948, 1964, and :1980 are plotted in the

at:1as. and comparhonl can be -.:!e to detenll1ne the reduction ot spawning

~u.

'!be most dgniN.cant cbll.D.f:e occurred betveen the City ot Anderaon

and Kesvick Dam, where lpavuing gra.,el h.. substantially decreased dnce

:1948. Iesvicl;. and Shasta D_ are :1argelJ' responaible because gravel ,,"e

ml!Ilt, essen.tial to davnstre.. apavoing areas, 111 blocked by tbe da!:Is. 'l'b1l

loss ot gn.Yel, coupled with the higb releases f'l'OIII Kesv1ci., results in

scouring belav the d&ll. Gravel ahea suitable tor spSllIling are wubed ~..,.,

lea'l'1ng 0Illy large cobbles and boulders. GraYel recruitment f1"OIIII stre...

belov tbe dams 11 sligbt bee"-lUIe tbe tributariea support erlenshe gravel

III1ning operations. Cottonvood Creek, the major gr"-'l'Ill aupplier to tbe

river between the Red Bluft DiYersion Dam and 1eav1ci., Joins the Sa.crllZlento

RiTer soutb ot Anderson. In tbh area, the combined bedloads from the

upper stre_ and Cottonvood Creek result in nUKlll!roWl spavning areu ex

tending doVnstream to tbe Red Blutt D1'l'eraion D&Il.

Periodic aerial COuntl ot reddl have been made by tbe Calitornia

Department ot Filh and Game (oro) through the 1980 spavoing leason. Little

spavning hu occurred 011 the riffles trom Anderlon upstream to Kesvick Dam;

IIIOst occura dovnstream tNm Anderson. Thh spawning area is replenhhed

by gravel trom the upper Itreams and Cottonvood Creek.

DFG and U. S. Fhh and WUdltre Service pIlnonnel maintain accu

rate records ot the number ot ISlmon passing through Red Blutt Diverlion
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Dam to spa'fll. Between July 1, 1911 and June 30, 1912, 141,048 chinook

salmon were counted. Numbers have declined since then, with 81,750 chi

nook in 1919-80. The low was 55,363 fish in 1978-79. The dam itself may

inhibit spa'fllers from further upstream migration, as the fish ladders on

either side of the dam are sometimes inaccessible to the salmon. Those

that are able to continue through the ladders, however, find limited suit

able spawning areas.

Cross-sections

The feasibility of an enhancement site is a function of flow

and velocity characteristics. A potential site may be high and dry during

spa'flling season, or gravels may be scoured out during floods.

Flood data for the study reach have been developed by DWR and

USCE. USCE data cover virtUally the entire study reach, while DWR con

centrates on populated areas. Thus, for some sections of the river there

are two sets of overlapping data.

All DWR cross-sections are plotted in the atlas. USCE cross

sections are plotted only for the sections of river not covered by DWR.

However, data for all USCE cross_sections are listed in Appendix C of the

"Upper Sacramento River Spa'flling Gravel" study.

Discharge, velocity and water surface elevation data for the

cross-sections plotted in this atlas may be found in Appendix C, This in

formation may be used as a reference in selecting and evaluating enhance

ment sites.
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