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EFFECT OF SACRAMENTO DEEP WATER
CHANNEL CH FLOOD PLANE ELEVATIONS

IN LOWER YOLO BY=PASS

Abrocuuction

On Jamary 13, 1949 thero was tranomitted to this office by the Director of
x ¥ L

=

fublic Works, & letter from the Distriet Engineer, U, 5. Department of the Army,

gfspans. The alternate locations submitted are as follews:

(1} "idjusted Project Document Alignment® aleng the easterly sids
of Prospect Islapd and Little Holland Tract, which would sever
from the By-pass only such of the easterly porticns of Prospect
Island as would be necessary to secure a falrly straipght align-
ment without encroachkment on Miner Slough,

(2) "Alternate Alignment" extending en a straight line frem the
Junction of Cache and liiper slovghs diagonally across the east-
erly one—chird of Lower Yole Hy-pass Lo connect with tho "hd just-
ed Project Document Alignment" nemr the northerly end of Iittla
Holland Tract, which would sever from the By-pass about thres-
fourths of Prospect Island and one-fifth of Little Holland Tract,

The location cf the Deep Yater Channel showing both alignments and requirad




In a previous report of the Divisien of Water Rescurees, entitled "Hagnitude,

ige and Freguency of Fleed Flows of Jacramento Fiver near Rio Vista," December,

s Studies were presented on the magnitude, stage and f{requency of occcurrence

a0 flocds in Lower Yaole By-pass under conditisns hoth prior and subzequent ta the

gonstruction of the Sseramente River loed Control Project, including Project

plane elevatiens gt the juncticn of Cache and Lindsay sloushs for various

et itions,

Utilizing the results of studies made in that report it was determingd that,

Bth a fow of 490,000 second feet in Yeolo Hy-pass above Miner Slourh and a cem-

Ll rlaw at Rio Vista of 579,000 second feet, an elevation of 17.6 fest I.58,E.D.

@tun at Lindsay Slough would result undor existing conditions with the masdmom

sarded high tide of 9.6 feot at Collinsville. With the same quantities and an

-i:-ed maximum high tide at Collinsville of 12.0 Feet, the elevation used by the

ps of Engineers in computing the adopted Preject fload plane, an elevaticn af

.\ feet would be obtained at Lindsay Slough. The elevaticns of 17.6 feot and

SUL Teet were the bases for eatablishing flocd plane elevations ab Lindsay

@iolsh for each of the proposed Deep Water Channel locaticons,

Current meter measurements were made at Dixon Ridge by the Divisien of Water

gesirees during the flocds of 1936, 1937 and 1938 at which time water surface

iBFations wore obtained at Dixon Ridze and Lisbon. During the floods of 1940,

Sand 1942, measurements wera made in Yolo By-pass at Elkhorn, in Sacramento

“ﬁﬂﬂ and on Putah Qreek and stages cotained in Yolo By-pass at Elkhorn, Mouth
OEEa o ramonto By-pass, Lisbon and near Dixon Ridge for which flows at Liaben Ware

Lif hhtnd by means of routing studies, The direct currant meter moasuremonts

flows up to nearly 200,000 second feet, and upstream mensuremsnts and

B8 values to nearly 300,000 second feet, Rating curves for both Lisbon and

fiidge were prepared from studies of those datn amd projected to stages for

et flood of 490,000 second feet, Values indicated by the curves are as




Water Surface Elaovatlons Weter Surface Elevations
Elows in in feet, 0.5.E.0. Datum Flows in in feet, [.5.%.D. Datum
dhecnnd Teat At Dixen Hidee Ab Lisbon  Second Feet At Dixen Ridege At Lisben

1£,0 15.4 300,600 . 20.9 23,2
144 18.4 350,000 21,7 2.0
17.9 20.1 LB0,000 22.4 24,7
19.1 21.3 150,000 23.1 25.4
20.1 22.3 450,000 23.7 26,0

Ho data were avallable from which could be readily ascertained flocd plane

:ﬁ? ations at various points between Lindsay Slough and Dixon Ridee. It was

.m‘;'-fnrﬁ neesssary to compute floed plane elevations for the ten mile reach of
f=j}288 between Lindsay Slough and Gixen Ridrme for each mosumed elevation at

; }fﬂsay Slough, for each of the following three conditicns;

(1} Present by-pass cerdikiona,

(2) By-pass conditions with Adjusted Projeet Document Channel Allgnment,

{3) By-pags coenditions with Alternate Channel A1ignment.,

S e

Efifineers. Cross seetlons with khorizontal scale one inch equals L0 feet and

irtical scale cne inch equals ten feet were plotted from these surveys and the
i

oundaries of the utilizable portions of the By-pass under each of the three con—
s
tlong delinoated therson.

Siudies were made of past eurrent meter moasurements and water surface
ﬁﬁﬂﬂ" to use with the Hanning fomula in computine flocd plane elevations betwesn
fiay Slough and Dixon Ridre. This was found to be 0.035. The elevations at
fidge and Lisbon for the Adjusted Project Document Alipnment cendition were

}ilnﬂd from the rating curves ostablished for prosont conditiens by adjusting

8r levels so that the product of the wet area and the cube root of the square

f 1§ hydraulic radius weuld be the zamo for both conditions.
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(1)

(2)

(3)

(4]

(5}

8= each of

Rulas with

Trial flocd plane raloulations with the use af Hanning Termula and o
ons nl 0,045 nﬁd 0.040 resulted in elevaticna at Dixen fidge hirher than the
}:rg <obablished Prom the reting curves apd indicated tha subgeauently verdfied
filue of an "nt of 0,035, Trial computations with the use of Kuttep formula
-_é-ﬁatratﬂd an "n® value of 0.041 should be used with that formula teo cbtain the
pod plane elevations derived with Harmning formuls and an gt af 0.035.

Pleed planes for ench af the three conditions ware then calculated upstream

the twa starting elevationa at Lindsay Siough using the Manning
an "nY of 0,035 and a flaw of 490,000 secend feet., The starting

iations at Lindsay Slough were pssumed to be 0.1 and 0,2 foot higher with the
ﬁﬁted Project Document Alignment and the Altewnate Allgnment, regpeetively,
B8 undor preaont conditions in order to tulpensale for the accumulative divop

b in floed plane elevatisns above the beginning of the two alignments one-

The results of the computeticns are araphically presented on the BOCan -
154 Il‘ﬂHiIIE‘.

"Cffact of Sacramento Deep *ater Channel on Flocd Plane Elevatieng

giier Yolo By-pass'. on that drawing tha following information and dats are

Vater surface elevations between Lindaay Sloush and 1dshan

under present canditions starbing with an elovaticn of 17.4
feet at Lindsay Slough (9.6 feet at Collinsrilla),

wWater aurface elevations with Adjusted Project Decument Chanmel

Alignment with 17,7 feet at Lindsay Slough (9.6 feet at Collins-
ville),

Water surface elevaticns with Mternate Chunnel Alignment with
17.8 feet at Lindsay Slough (9.6 feet at Gollinsvillie).

water surface olevations under present conditions starting with
19.1 fest at Lindsay Slough {12.0 feet at Collinaville),

Water surface alevations with Adjusted Project Document Chanmel
AliunTunt with 19.2 feet at Iindsay Slough (12.0 foot at Collins-
ville), :

s




(6} Water surface elevaticons with Alternate Channel Alipnment
with 19,3 feet ot Lindsay Slough (12.0 fest 2t Collinsville),

W) Averags Eround elevations lonpitudinally throush Yolo Sy—pass,
() Elevatlons of erovn of oxlating Fast Levee gf Yolo By-pasa,
{?) Elevaticns ar “rown of exiasting Wost Leves of Yolo By-pasg,

(*0) Adopted Froject olevations for levee crowns,

For purposcs of ready Reographiea]l idontirication thoere kavo been dolineated,
i cn thao draving the locations of each or the twelve croas sections used in the pane
| putaticns, Lindsay Slough, Minep Slotgh, Solanc-Yelo tounty line, north end of
| Liberty 1sland, narth end of Little Hollgna Tract, Dixon fidge and Lisben, and
‘alza bhe corresponding Yolo By=-pans Pr;ject miles,
Conclusions
AS a8 result of bhe hydraulic analyses to ascertain the effoct of the pro-
Posed censtruction of the Sacramento Deep 'tep Channel at each of the two alter-
nate locations con flaed plane elevationg ip Lower Yolo By-pass with a flow of
I- 90,000 second feot, apd a combined {low or 279,000 second foat in Saeramento
' Ver at Rio Yiste, it ig found that:
| (1) fsimy
of
Je.iezaﬁ;;sﬂ;nLaner Tolg 'hmfﬁ"‘t._}pr_n:: unng‘ ﬁlrzgznt
conditions would be 0.1 1 say Sleugh, 0.5 foot at
Hiner Sleugh, 0,4 fpnfﬁnlmm—-}!‘nlﬂ ty line, 0.7 foot
at north enid_of Tiberty Island s 0.7 foot

Littletiolland Tract, 0.8 feat at Dixen R
at Lishog, .

(2) ABSUDing fhe conatruietion of the Sacramento Neep Water Channpel
on the Alternate Chanpel Mignment, and a stage of 17.8 fret 0 A
at Lindsay dlough, the inercase in flaog Plane elevations ip
Lover Yolo By-pass abava those under Present cenditions weyld
be 0.2 foot at Lindsay Slough, 1,5 feet at Hiner Slough 3 156
feet at Solanc-Yols county line, 1.4 feet at north end of
Libarty Island s 1.5 foot at north end of Little Holland Traect,
1.0 foot at Dixan Ridge and 0,6 feat at Liskon,




(3)

(&)

(5

(6)

(7)

()

fasuming the censtruction of the Jacranento I niater Channel
an the 8 Froject Document A3 nt, and o stage of
19,2 feot st Lip say_Slough Fincrease in flood plane
elevations in Low 38 above those under present
conditicns would ingsay Slough, 0,5 foot at
iine, 0.7 foot

i of Liberty Island, 0.7 foot at ond of
© Holland Tract, 0,8 foot at Dixen Ridpe and O,
Lisbon.

Assuming the construction of tha Sacramente Deep Water Channel
on the Alternate Channel #lignment, and a stage of 19.3 feet
at lindsay Sleugh, the inorease in fload plane elevations in
Lower Yole By-pass above thoso under presont eonditions woyld
be 0,2 fect at Lindsay Slough, 1,2 feet st Minop Sleugh, 1.5
Teet at Solane-yolo county line, 1.L feet at nopth end of
Liberty Island, 1.4 feot at north end of Little Hollgnd Tract,
1.0 Toot at Dixon Ridee and 0.6 Toot at Lisbon.

Assuming—the construction of the Sacramento Deep Water Channel
an the Adjust § Bocument Allpnment and a stage of 17.7
feet at Lindsay Slough, € ht of -Fradboard betweon the
flood plane and the adepted-Projec vations for leves crowna
would be 7.9 feet at-Lindsay Sleush, 7. At Hiner Slough,
7. feet at Selanp-Yolo county line, 7.3 foct a end of
Liberty Teland, 7.2 foet at aerth ond of Little Holland Tract,
3.3 fect at Divon Hidge and 5.4 feot at Iishon,

Agauming the constructian of the Sacramento Deep YWater Channel
on the Alternate Channel Algnment, and a stage of 17.8 feet
at Lindsay Slough, the height of frecboard between the flocd:
plane and the adopted Prodect olevations for leves crowna
would be 7.8 fest st Lindsay Sleugh, .7 feet at Miner Slough,
6.3 feet at Solano-Yolo county line, 6.3 feet at north opnd of
Liberty Island, 6,4 feet at north end of Little Holland Tract,
2«3 feot at Dixsn Ridre and 5.6 reet at Lisbon,

Assuming the construction of the sacramento Deep Water Channel
on the Adjusted Project Document Aignment and a—#fage of 19,2
Teet at Lindsay Slough, the heipht of free betwaoen the
flood pland and-the adopted Project o ions for levee crowng
would be 6.4 feet ab Tindsay slo ¥y 0.4 foot gt Miner Slough,
&.4 feet at Solano-Yolo ing; " tad-Lfoot ab nerth end of
Liberty Island, 6.4 fo north end of Little Holland Tract,
3.5 Teet at Dixon Ridie and 5.6 oot at Lishan,

ASsuming the construction of tho Sacramonte Deep Water Chanmel
on the Alternate Channel ignmont, and a atage of 19,3 feet
at Lindaay Slough, the height of frecbeard between the lood
plane and the adopted Froject elevationa for levee ETOWNS
wauld be 6.3 foot at Lindsay Sleugh, 5.7 feet at Hinor Slough,
5.5 feet at Soclanoc-Yolo county line, 5,6 fcat at north ond of
Liberty island » 327 Leot at north end of Little Follend Tract f
7.3 Teot at Dixen Ridee and 5.6 feet at Lisbopm,

-f -

o

c A

ﬂ?“"'\-f"{:'_




(9]

Altheugh the Alternate Channel Alimmont would make poasible
the roclamation of arcas over which the State has Already
purchased flewape ocascments, it would increase, after inltial
inundation, the depth and velocity of flow asrcss bhe aren
that would still be centsined in the By=pass, The maximum
incroase in meen velecity weuld be about cne foot por second,
(fram 2.5 te 3,5 feot per scccnd) near the lower ond of
Liberty Ialand., The increasss in veloelty for other con-
ditions and lecations weuwld be less than that amount, The
average increase in mean velocities would be less than eno—
half feot per scoond,

It is further cenclided thak:

(1)

(2)

Either of the alternate plans would be satisfactory frem an
engincering standpoint if Project levee grades and seetieng
are constructed to approved standards and existing sleughs
and cuts in Lower Yolo By-pass anlarged to the extont required
Lo maintain the same degree of flood protection now afforded
the tidal reclemations,

Censideration should be given to the effect, if any, that the
cetistruction of the alternate plans would have en lands ever
vitich easements for the passage of flood wnters have boen
purchased by the State of California.

Submittod by:

He D, Edmenston
hasistant State Engincer Prineipal Hydraulie Encinecr

Gorald H. Jopnca

Bicramento, Califernia
GAnuary 31, 1949
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