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Willow Slou~ Channel Relooation
Des p lDalyais

DesigB Analysis for the following phases are inolosed under
the tabUlated headings.

(1)
(2)
(z)
(4)
(6)
(6)

Channel Relooation (oapaoity design)
Reinforoed Conorete Culvert Beadwalls
Interoepting DitOb (area and run-ott oomputations)
Irrigation Di~o}u.l.nd Sipl10ns (oapao1ty design)
Disoharges at Diversion Weir
S0111.

(A)

'(B)

(e)

.
)4eahanio~I·AnalY.il nlagrams (grading otmaterials

enoountered) -
Compaotion Tests (moleture-denait,y relations ot

the material) .
ConsolidatlonTeste (oODsolldation Oharaoteristios

of the foundation material, performed on un­
diat~bed samples)

Direot Shear Teats (shear oharaoteristi~B of
foundaUoD material)

A study ot the logaor 'thS drili holes and the test data
results in the tollowiDg·oo.oclualons.

i
"

<a>

(b)

(0).
(d)

The. exoavation ,trom the ohannel relooatiOD
w~ll be~atisf.otor,y material tor levee
elllbankmsnto'

The mate~1&l is ot tine enough texture that
through .eepage will not be a pr~blemo

Tnere 18 no danger, from underseepage.
Tbs re 18 no dang.er t!am foundation failure 0
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S CRAMENTO RIVER FLO'D CONTROL Pi\OJ2CT
Tnn T I'W. 120

RELOCA· "D Y·ILL.Q1'· SLOUGH CHANNEL J.':\TD LLV~SS

.f..ND
'ii:S T LEVEE YOLO BY;'AS8

FROM
W. UTH OF RELOCA.TED "I1LO,,' SLOUGH TO THE YOLO CJ:.USE"J..Y

JUNE 1952

S"'CTIOH I

I IfTRODUC TImT

1-01. Location. The improvement cOv r d by vhis munual is that
part of the acrrnnento River Flood Control Project vrhich includes
rillo".. Slough between U. S. Highway 991" and tha Southern Pacific Re.ilroad,
Relocatod ."illow Slough betw,en the Souther::1 acific Railroad CAnd the
Yolo Bypass, 8.nd th~ west levee of the Yolo Byp ss from the r.lOuth of
Relocated ooillow Slough to th Yolo Causev'ay. V"illow Slough i 0.' of
the tributari s of the Yolo Bypass and is located in the Yolo Basin in
Yolo County. It lies between Cache Creek on tht:; north and Putc.h ,::;r ,;;k
on the south, in the gene ral arca etwe n the cities of ~Joodlund an:l
Davis. The location of the completed unit of the Sacra>nento River Flood
Control Project covered by this manual is shov'ill on exhibit 11.-1 herewith.

1-02. Protection Provided. The project works are designGd to
protect adjac nt agricultural lands from a flood flow of 6,000 c~ ic feet
per second in Relocated l"illow Slough ith the Bypass at flood stag, a
flow which it is estima ted would not be exceeded more often than once in
20 years. The wes levee of the Yolo Bypass is d0signed to protoct
adjacent agricultural land from a flood flow of 480,000 cubic feet per
second in the Yolo By ass. In the Relocated y.-illoVl Slough Channel, the
gra e of the adopted tlood plane profile varios from elevation 46.09 at
Station 23/00 (beginning of embankment) to elevation 29.16 at
Station 400/00, where the Re located 'illo"r Slough Channe 1 joins the
Yolo Bypass. The levee grade provides a freeboard of 3 feat abo·v8
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the flood plane profile form the Southern Pacific Railroad to Station 325+00; from Station 
325+00, the freeboard increases uniformly from 3 feet to 6 feet; and from Station 352+00 to 
Station 400+00, the freeboard above the adopted flood plane profile is 6 feet. 
 
 In the Yolo Bypass, the adopted flood plane profile varies from elevation 29.16 at the 
mouth of the Relocated Willow Slough Channel to elevation 28.80 at the Yolo Causeway at 
Station 446+86.  The levee grade provides a freeboard of 6 feet above the flood plane profile.  
 
 It is estimated that a flow of 6,000 cubic feet per second will produce the adopted flood 
plane profile in the Relocated Willow Slough Channel, while a flow of 480,000 cubic feet per 
second will produce the adopted flood plane profile in the Yolo Bypass within this unit. 
 
 1-03.   Project Works.  The flood-control improvement covered by this manual is a part 
of the Sacramento River Flood Control Project authorized by the Flood Control Act of 1917 as 
modified by the Acts of 1928, 1937, and 1941, and consists of: 
 

a. The cleared and excavated channel of Willow Slough between U.S. 
Highway 99W and the southern Pacific Railroad.  
 

b.  The relocated channel of Willow Slough between the Southern Pacific 
Railroad and the Yolo Bypass. 

 
c. Levees along both banks of the relocated channel between the Southern 

Pacific Railroad and the Yolo Bypass. 
 

d. West Levee of the Yolo Bypass from the mouth of Relocated Willow 
Slough Channel to the Yolo Causeway. 

 
e. A diversion weir, constructed in the relocated channel just downstream 

from the point of bifurcation (Station 4+97) to divert flows other than flood flows into the 
original Willow Slough Channel for irrigation purposes. 

 
f. An irrigation control structure in the original Willow Slough channel at 

the point of bifurcation.  It consists of two gated 48-inch corrugated metal pipes through an 
earth-fill dike.  

 
g. Hard-surfaced low water channel crossings at Yolo County Highways 

Nos. 103 and 104. 
 

1-04.   Construction Data and Contractor.  Unit No. 120 of the flood control works 
described in this manual forms an integral part of the Sacramento River Flood Control Project.  
The construction to bring this unit to project standards was completed under the following 
contracts, record copies of which are on file with the Corps of Engineers, U.S. Army, 
Sacramento, California:  
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a. Relocation of Willow Slough Channel and construction of West Levee of 

Yolo Bypass, started 7 July 1947 and completed 31 August 1948 under Contract No. W-04-167-
eng-1309, Peter Ferry & Son and John M. Ferry, Contractors. 
 

b. Channel clearing between U.S. Highway 99W and the Southern Pacific 
Railroad, and the low water crossings at County Roads No. 103 and 104, started 6 March 1950 
and completed 6 May 1950 under Contract No. DA-04-167-eng-146, H. Earl Parker, Inc., 
Contractors. 
 

c. Emergency repairs to project levees along the right bank of the Yolo 
Bypass and portions of the left bank of Willow Slough in Reclamation District 2035 was 
completed on 21 November 1985 under Contract No. DACW05-87-C-0020, Drawing No. 50-4-
5767. 
 

1-05.  Flood Flows.  For purposes of this manual, the term “flood” or “high water 
period” shall refer to flows when the water surface reaches or exceeds a reading of 39.0 on the 
enameled staff gage on the upstream side of the Pole Line Road Bridge over the Relocated 
Willow Slough Channel (Yolo County Road No. 102) or a reading of 32.5 on the Division of 
Water Resources and  U.S. Geological Survey jointly operated gaging station just upstream from 
the Sacramento Northern Railroad bridge over the Yolo Bypass.  

 
1-06. Assurances Provided by Local Interests.  Assurance of cooperation by local 

interests is provided by state legislation, as contained in Chapter 3, Part 2, Division 5 of the State 
Water code (See paragraph 2-02a of the Standard Manual). 

 
1-07. Superintendent.  The name and address of the superintendent appointed by local 

interests to be responsible for the continuous inspection, operation, and maintenance of the 
project works shall be furnished the District Engineer, and in case of any change of 
superintendent, the District Engineer shall be so notified. 



SECTION II

FEA'rLJRES OF 'I'HS PROJE CT SUBJEC T TO FLOOD- CmTTROL REGULA TIOnS

~ - .>1. Channe Is.

a. Description. The principal structures consists of:

(1) Improved Channel. The o:"iginal channel of Willow
Slough be tween U.-S: H1g!1way 99Y; and the Sou t!1e rn Facific
Railroad which has been cleared of trees, brush, and debris
and has been enlarged by excavation as indicated on
Drawing No. 50-6-2611, of exhibit B.

(2) Relocated Channel. A relocated channel, excavated
by new construction, extending from the Southern Pacific
Railroad to the Yolo Bypass. Drainage structures, consisting
of corrugated metal pipes, extend through the levees for the
purpose of discharging intercepted drainage water from areas
adjacent to the channel.

b. Inspection.

(1) Pertinent Require:nents of the Code of Federal
Regulations. Flood Control Regulations, paragraph 208.10
(g)(l) are quoted in part as follows:

!l (g) Channels and Floodways ••••• (1) Maintenance.
Pe riodic insnections of improved cr1anne Is and
floodways shall be made by the Superintendent
to be certain that:

(i) Yhe channel or floodway is clear of debris,
weeds, and wild growth.

(ii) The channe 1 or floodway is not be ing
restricted by the depos iting of waste
materials, building of unauthorized
structures or othe l' encroachments.

(iii) The capacity of the channe 1 or flood,vay
is not being reduced. by the formation of
shoals.

(iv) Banks are not being damaged by rain or
wave wash, and that no sloughing of banks
has occurred.

(v) Riprap sections and deflection dikes and
walls are in good condition.

(vi) Approach and egress char~els adjacent
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to the improved channel or floodway are
sufficiently clear of obstructions and
debris to pe nni t proper functioning of the
project ",;0 rks.

Such inspections shall be made prior to the
beginning of the flood season and otherwise
at intervals not to exceed 90 days.
Immediate steps will be taken to remedy
any adverse ~onditions disclosed by su ch
inspections ••••• !l

(2) The purpose of the flood-flo.; channe 1 inspection
is to insure that conditions which affect the channel
capacity wil~ remain the same, as far as possible, as those
considered in the design asswnptions and that no new condi­
tions develop that ma~r affect the stability of the project
structures. At each inspection required by paragraph 208.10
(g)(l) of the Flood Control Regulations, particular atten­
tion will, therefore, be given the follov.'ing:

(a) Location, extent and size of vegetal growth.

(b) Unauthorized ope rat ions within the flood-flow
channel right-of-way, such as excavations,
buildings, and other structures, levees, bank
protection, or training dikes.

(c) Rubbish and industrial waste disposal.

(d) Changes in the channel bed such as aggradation
or degration, which would interfere with free­
flow from side drainage structures or induce
local meanders that would scour the banks.

(e) Operations of any nature upstream from the
project that \~Duld affect flow conditions with­
in the limits of the flood control project.

(f) Condition of project structures.

1. Channel walls:

a. Deviation from alignment and grade.

b. Development of cracks and spalls.

c. Mechanical injuries.

2. Fencing:

a. Injuries to posts, fencing or barbed
wire.
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b. Damage to galvanizing

3 . Earth Fills:

a. Settlement

b. Erosion of baclcslopes

c. Excessive seepage or saturation area
back of fills.

d. Condition of bank protection - concrete
or stone blanket.

4. Right-·of-way:

a. Presence of d~~ped refuse

b. Encroaclli~ent on trespass.

(3) No excavation within the limits of the Relocated
\Jillow Slough Channel 1!ill be permitted unless an excavation
percit has been approved by the State Reclamation Board.

(4) If any work is done to improve flow conditions in
Hillow Slm:.gh above the project, it should be coordinated
with the District Engineer to insure that proper provisions
are made for channel a~ignment and capacity to conform to
the existing project.

(5) The intent of these inspections is to disclose all
conditions nhich in any nay affect the stability of the.
structure s and their functioning for the control of floods.
Each inspection report should note and con~ent on any repair
tr.easures that have been taken since the last inspection. In
making these inspections, the check sheets included as exhibit
C shall be explicitly follo...·led.

c. l:ainter.ance .
{I)---P~rt:inent Requirements of the Code of Federal

(e~ulatio~~, Flood Control Regulations, paragraph 208.10
g elL arc c~uoted in part as follons: " •... I.mmediate steps

will be ta~{",n to reP.".edy any adverse conditions disclosed by
such inspection •••• II

(2) Shoaling or ag~radation at the inlets or outlets of
side drainage structures ma3T render tllem inoperative. It is,
therefore, iDperative that all drains be kept open and
unobstructed at all times.
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(3) Dumped rock or other sui:'ab1e types of protection
shotUd be placed at locations found by experience to be
critical trouble points ~ l,'Jith a viev, to stabilizing the
channel alignment and preserving the general lli~iformity of
the bank lines.

(L~) Sediment and debris plugs or othe::.~ obstructions
should be removed from the channel to prevent any tendency
for the flows to be deflected ;vithin the channel. Toe heavJ
material :Likely to accumulate in the new channel at the mouths
of tributaries should be removed to keep tDe channel clear.

(5) The channel elnd right-of-wa~,r shall be kept reason­
ably clear of debris~ refuse matter~ or industrial TIastes.

(6) ~feeds and other vegetal growth in the channel shall
be cut in ~dvance of the ~lood season and~ together with all
debris~ rewDved from the char~el.

(7) All eroded concrete shall be repaired as soon as any
reinforcing steel is exposed or erosion approaches a depth of
4 inches. For this purpose~ it is recommended that the repair
be made by thoroughly cleaning tha s~face by sandblasting
and tui1ding l..'p the section nith pneumatically placed Portland
cement kortar. j~l evidences o~ settlement~ uplift~ or f~il­

ure of concrete structures shall be referred to the State
Engineer for analysis and remedial rr.easures.

(8) f~l damage to fencing~ whether resulting from
accidental or willful injuries or fron corrosion~ shall be
promptly repaired ;'Iith neil mJ.terial in order to maintain
satisfactory protection to t~e public.

(9) All subdrainage structures vlhich have become cemented
d'"'' to the evaporation of groundnater or other causes~ sl all be
thoroughly cleaned out and repacked nith fresh gravel.

d. Operation.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Reg~lations~ paragraph 208.10 (g)m ~ are ql..'.oted in part as follolifs:

n(g) Channels and floodnays. (2) Operation.
Both banks of the channel shall be patroled
during periods of high ,later •••• Appropriate
measures shall be taken to prevent the forma­
tion of jams ••• e of debris. Large objects
nhich become lodged against the baI1k shall be
removed. The improved channel or floodl:ay shall
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be thoroughly inspected ~~edia~ely following
each major high ~ater per~od. As soon as
'.Jracticable thereafter all snags and other
debris shall be re:!loved and all damage to
banKS, riprap •••• walls, dr.inage outlets or
otl-J.er flood control structures repaired."

(2) It shall be the duty of the Superintendent to t1ain­
tain a patrol of the projec t wo rke during all pe riods of flow
in excess of a reading of 39.0 on the staff gage at the bri ge
at Yolo county road No. 102, as indicated in aragraph 1-06 of
this manual. The Superintendent shall dispatch a message by
the most suitable means to the District Engineer ~henever the
water surface in the channel reaches the gage reading of 39.0
feet. The Superintendent shall also cause staff readings to
be taken at the gage at intervals of one to two hours during
the pe riod when the water surface is above the flood-flow stage
indicated above and record the time of the observations. One
copy of the readings shall be fO~Narded to the District
Engineer immediately ~ollo~ing the flood, and a second copy
transmitted as an inclosure to ~he seni-annuel report in
compliar.ce ",1 th paragre.oh 3-03c of the standard manual.

2-02. Levees.

a. Description. Levees were constructed on both banks of the
Relocated 1""illow Slough Channe 1 from the Southe rn Pacific Railroad
near ~~erritt Station to the Yolo Bypass. The then existing west
levee of the Yolo Bypass from the mouth of Relocated '"illow Slough
to the Yolo Causeway was enlarged on the landside to the reqnired
grade and section. Crus bed rock surfacing '.'las applied to the cro'l.T!l
of the levees, as indicated on drav.ring No. 50-4-2281, sheets 1, 4,
and 5 of exhibit B. Required turnouts and road approaches '~:ere also
~rovided.

b. Inspection.

(1) T'lertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, paragraph 208.10
(b)(1'), are quoted in part as follows:

lI(b) Levees - (1) ~';aintenance •••• ~eriodic

inspection shall be made by the Superintendent •. ,
to be certain the t

(1) Nc unusual settlement, sloughing, or
material loss of grade of levee cross
section has taken nlace.

(ii) No caving has occurred on either the
lands ide or the riverside of the levee
which might affect the stability of the
levee section.
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(iii) I,o seepa"'e, saturated areas, or sand boilf
are occurring.

(iv) Toe drs. inage sys tems and pre s S'.1re re 1ief
wells are in good ':orking ccndi tion, and
that such facilities are not becoming
clogged;

(v) Drains through the levee sand ga.:e s on
said d.rains are in good "orking condition.

(vi) No reve tment work or riprap has been dis-,
placed, washed out, or removed.

(vii) No action is being taken, such as burning
grass and weeds, during inappropriate
seasons, '"'hich will retard or destroy the
growth of' sod; (see Note (a; below)

(viii) Access roads to B..."1d on the levee are being
properly maintained.

(ix) Cattle guards and gates are in good
condi tion.

(x) Crown of levee is shaped so as to drain
readily, and road ay thereon, if any, is
well shaped an maintained.

(xi) There is no unauthorized grazing or
vehicular traffic on the levees.

(xii) Encroachments a re not be ing made on the
levee right-of-way which might endanger
the s truct re or hinds r its Drope rand
efficient functioning during tL~es of
emergency.

Note (a)

~ince the growth of' sod on the slopes of the levees of this
project is not practicable and as the nature of the levee grov'th
warrants burning thereof to facilitate inspevtion, tre provisions of
subparagranh b(l) of the regulations incon istent therewith shall not
apply. In place of item (vii), therefore, the following shall be
obse ned:

"'eeds, grasses and debris on the levee are
burned during appropriate seasons, where
not dangerous or impracticable, in order
to permit tre detection of cracks, holes,
burrov:s, slips, and other damage and to
permit the detection and extermination of
burrowi ng animals and that gre-ss and weeds
on levee slopes be mowed Where removal by'
burning is dangerous or impracticable, suq
as peat levees or where burning '!'ould
constitute a ezard.
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Such inspections shall be made imrr,ediatel~'

prior to the begL~ing of the flood season
immediately following each ma~or high water
period, and otherwise at intervals not
exceeding 90 days; and such intermediate
times as may be necessary to insure the
best possible care of the levee ••• II

(2) To insure the taking of such maintenar.ce measures
as will be required for pro;Jer functioning of tl:e levee,
the following items s11all be specifically covered in each
inspection:

(a) Aggradation or degradation 0: the stream bed
along the toe.

(b) Settlenent of levee fill.

(c) Lrosion of levee slopes; both sides of levees.

(d) Presence of seepage; saturated areas, or sand
boils back of levee.

(e) Condition of access roads and roadway on levee.

c. Maintenance.

(1) Repairs to Levee Embankm.ent. },-ethods used for re­
pair or reconstr ction of t he levee f ill will depend on the
extent of the damaged section. I~ 0 small eA~ent, the most
suitable method will be to bring the levee back to line and
grade by a fill made in 6-inch layers of earth free from
brush, roots, sod or other unsuitable matter. If of larger
extent, the fi 1 should be made in t.e sa~e manner as the
original construction, of selected material from the borrow
pits approved for the project, placed in uniform layers of
loose material and net more than 6 inches in depth and com­
pacted in accordance with the specifications under which the
work ~as completed.

(2) ~redations of Burrowing Anill Is.. Dens and run'Nays
formed witr~in t he levee by burrowing animals are frequently
the causes of levee failures during flood stages. Burrow~1g

anL~al such as muskrats, ground hogs, ground squirrels, moles
and gophers, found in the levee should be exterminated. The
dens and runways should be opened up and thorouGhly co~pacted

as they are backfilled. Levees kept properly cleared are not
seriously ~enaced by burrowing animals as they prefer areas
where a protective cover, such as igh grass, weeds, and brush,
is found. Several methods of extermination are found ef~ective,

such as trapping, baiting, and poison gases, depending on the
type of animal present and the time of year the work is done.
Advice concerning the cest methods in each locality can be ob­
tained from t he county agricultural agent.
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(3) Access Roads. Access roads to and on the levees shall
be me.intained in such condition that they ... ill be ac~essible at
all times to trucks used to tral~port eq~ipment and supplies
for maintenance or flood fighting.

d. Ope rat ion.

(1) ertinent Requirements of the Code of .l"ederal
Regulations. Flood Control Regulations pa agraph 208.10 (b)(2)
is quoted in pa rt as follows:

II (2) Operation. During flood periods. the levEle shaL
be patrolled continuously to locate possible
sand boils or unusual "!etness of the landlJard
slone to be certain that:

(i) There a.re no indications of slides or
sloughs develoFing;

(ii) v'ave wash or sco'.1ring action is not
occurring;

(iii) No low rea.che s of levee exist which may be
overtoppej;

(iv) No other conditions exist which might
endanger the structure;

. ppropria te a.dvance measures v'ill be taken
to insure the availability of adequate
labor and materials to meet all contin­
gencies. Immediate steps will be taken
to control any condition v!hich endange rs

he levee and to repair the damanged
section. II

2-03. Drainage and Irrigat ion Structures.

a. Descrip ion. Drainage and irrigation structures pro ided
in the project lork s are located and described as follo s:

(1) Corrugated metal pipes extending through the Relocated
1'"i1101l1 Slough levees to drain the areas adjacent to t e
Relocated 1"i11ow Slough Channel are as lis ed in the follov,1.ng
table:
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Location
Station

47/00
66/98
85/00
86/00

110/97
118;/00
158/69
165/69
191/90
192/50
192/80
192/88
192/88
228/46
232/43
244/47
268/57
270/70
271154
287/19
289/33
290137
296/34
297/26
324/51
327175
374/00

Bank

Right
Right
Left
Right
Left
Left
Right
Left
Left
Left
Right
Right
Left
Right
Left
Right
Right
Left
Left
Right
Left
Left
Right
Right
Right
Left
Right

c. M. P.

11

"
11

II

"
"
II

"

30"
24"
24"
24"

"
30"
36"
24"
36"
48"
24"
36"
24"
36"
42"

100
"
11

"

It

II

"II

"
II

"
100 & 101

100
"

"

"
101 & 1001
101 & 1001

100
100
100

100 & 101
100 & 101

(b)
(b)
(b)
(b)
( ' \o l

(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)
(b)

V"est Levee Yolo Bypass
442/75
446108

100
100

(b)
(b)

(2) Corrugated metal pipes extending through levees of the
intercepting drain ditch at Station 193/75 are as follows:

Location
Station

2/50 11;..11

5/00 "A"
12/00 "1--.. 11

18/00"A"

Bank

Left
11

"
II

C. M. P.

24"

"
II

II

12

Gate
Model
No. (a)

100
II

11

11

De s c ript ion

(0)
(c)
(0 )
(c)



Notes pertaining to tables:

(a) Gate ~~odel No. 100 is Calco automatic drainage gate on outlet end of
pipe. It closes against face pressure and opens automatica~ly to
permit outflow when pressure is released.

Gate Model No. 101 is Calco slide gate which operates by handscrew
on steel frame.

Gate Model No. 104 is Calco slide gate operated by hand screw and
constructed with a flat back so that it can be attached to a concrete
wall.

Gate Model No. 1001 is a combination of gates No. 100 and 101.

(b) l'~ith 2 C.M. cut-off walls, 1 reinforced concrete headwall and 1
saddle and apron with cobble paving on channel side.

(c) Concre te headvrall and saddle on each pipe.

(3) Steel pipe siphons for irrigation are located at:

Station 193/70 42 11 Stee 1 Pipe No. 104 gate
(Siphon under Relocated V-illow Slough)

Station
to

192/82 30" Steel Pipe No. 104 gate
194/33

(Siphon unde r inte rcepting ditch a long
south bank).

(4) Corrugated metal pipes through an earth fill irriga tion
structure across old V'illow Slough Channel at the point of
b ifurca tion :

Station 4/36
Ste. tion 4/44

b. Inspection.

48" C.H.P.
48" C. H. P.

No. 101 gate in 're II
No. 101 gate in ~ell

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulation, paragraph 208.10 (d) (1) ,
are quoted in part as follows:

"(d) Drainage Structures (1) Maintenance.
Adequate measures shall be taken to insure that
inlet and outlet channels are kept open and that
trash, drift, or debris is not allowed to accumulate
near drainage structures. Flap gates and manually
operated ga tes and valves on drainage structures
shall be examined, oiled, and trial operated at least
once every 90 days •••• Periodic inspections shall be
made by the Superintendent to be certain that:
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(i) Pipes, gates, operating mechanism, riprap, a~d

headwalls are in good condition;

(ii) Inlet and outlet channels are open;:

(iii) Care is being exercised to prevent the accU>'nu­
la tion of trash and debris near the structures
and that no fires are being built near
bituminous coated pipes;

(iv) Erosion is not occurring adjacent to the
structures which might endanger its water
tightness or stability.

Immediate steps wi 11 be taken to repair damage.
replace missi~g or broken parts, or remedy ad­
verse conditions disclosed by such inspection~.

(2) Iiteach bspection required by paragraph 4-02 (b) (2) of
the standard manual, the following items, if applicable, shall be
particularly noted:

(a) Debris or othe r obstructions to flow.

(b) Condition of pipes and gates.

(c) Damage or se ttlement of pipe.

(d) CondiHon of concrete - cracks, spalls, eros ion.

c. Maintenance.

(1) All eroded concre te s hall be repaired as soon as any
reinforcing steel is exposed. For this purpose it is recommended
that the re~a.ir be made by thoroughly cleaning the surface by
sandblasting and building up the cone re te to its original section
with pneumatically-placed portland cement mortar. All evidences
of settlement, uplift, or failure of concrete structures should be
refe rred to the State Engineer for analys is and recommendation
of remedial measures.

(2) If the inspection shows that the automatic drainage gate
in the side drainage structures have been jammed in an open positi
by debris or other obstructions, they shall be thoroughly cleaned
so that they swing freely to a true closure. If any parts of the
gates have been damaged or broken, they shall be replaced by new
parts.

(3) Compliance with the prov1.s1.ons pre scribed above pe rtaini
to drainage structures is essential for proper maintenance of the
levee system covered by this manual. Levee failures caused by
neglected drainage structures are of common occurrence; it is,
therefore, of utmost importance that these structures always be Ire­
in perfect working condition in accordance with the regulations.

14



(4) Care should be taken not to burf any of the side drainage
inlets in the event that it becomes necessary to fill any of the
low-lying pockets in back of the levee. ~lans for the maintenance
of drainage facilities at any such points snould be submitted to
the District Engineer for approval before such ~ork is started.

d. Operation.

(1) Pertinent H~g lations of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (d)(2), is quoted in
part as follows:

"(2) Operation. T"henever high water conditions impend,
all gates will be inspected a short time before
water reaches the invert of the ipe and objects

hich might prevent closure of the gate shall be
removed. Automatic gates shall be closely observed
until it has been ascerta.ined that they are securely
closed••.••All drainage structures in the levees
shall be inspected frequently during floods to
ascertain whethe I' see age is taking place along the
lines of their contact with the embankment.
Immediate steps shall be taKen to correct any
adve rse cond i tions • II

(2) The outlets of si e drainage structures inundate at
relatively low river stages. They should, therefore, be inspected
at the first sign of a rise in the river to make certain that the
gates are not jammed in an open position and thus allow flood
wate rs to enter behind the levee.

2-04. Miscellaneous Facili ies.

a. Description. ~ffiscellaneous structures or facilities "hich were
constructed as a part of, or in conjunction with, the protective works,
and mic!! might affect their functioning, include the following:

(1) Bridge.

(a) A reinforced concrete bridge was constructed at Yolo
County Road No. 102 (Station 87/55) (See exhibit B).

(2) Low Vater Cross ings.

(a) The excavation of the Relocated ,-illo,," Slough channel
necessitated the severance of Yolo County H:J.gh~ays

Nos. 103 and 104, and since the light traffic did not
warrant the construction of bridges, a hard-surfaced
low 1!1'8.ter crossing was built across the channel at
each road.

15



(3) Diversion reir.

(a) A collapsible diversion weir was constructed in the
relocated channel at Station 4/97, just downstream
from the point of bifurcation, to divert flows other
than flood flows into the original i""illow Slough for
irrigation purposes.

(4) Irrigation Structure.

(a An earth-fill irrigation control structure was built
across the original rillow Slough channe 1 at the
point of bifurcation. The structure consists of two
48-inch corrugated metal pipes through an earth-fill
dike. Each pipe is controlled by a Calco 101 g~~

which regulates the flow through the structure.

(5) U ility Relocations. Miscellaneous utilities which inter­
fered with the construction of the channel were relocated during
the channel construction as follows:

A buried 8-inch gas main at Station 46/50 was replaced
in a deeper trench by the Pacific Gas & Electric Company.

Telephone line relocated from south to north side of
channel between Stations 86/50 and 140/00.

(6) Hydrographic Facilities. In order to maintain a record
of flood fl01llls in the Relocated Pillow Slough Channel, an enameled
steel staff' gage has been installed on the upstream side of the
bridge at County Road No. 102 and the maintenance of which is the
res"9onsibility of local interests. Condition of the staff gage
should be reported after each inspection.

b. Inspection and -,Taintene.nce.

(1) Pertinent Requirements of the Code of Federal Regulations.
Flood Control Regulations, paragraph 208.10 (h)(l) are quoted in
art as follows:

II (h) Miscellaneous Facilities. (1) Haintenance.
Hiscellaneous structures and facilities constructed
as a part of the protective works and other struc­
tures and facilities v'hich function as a part of, 01'

affect the efficient functioning of the protective
vlOrks, shall be periodically inspected by the Super­
intendent and appropriate maintenance measures taken••
Damaged or unserviceable ~rts shall be replaced
withou t de lay •.••• II

(2) Inspection of the miscellaneous facilities shall be made
at the same time that the inspection of the other features of tr,?
project are made, and shall be reported on check list No.3, sheet
No. 4 of exhibit E.
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(3) The interest of the Corps of Engineers and the respo:-_si­
bility of the local interests in the existing highway and railroad
bridges is confined to the:'r effect on the safety and functioning
of the flood control channe 1, but any conditions noted in the
inspections that may affect them in any way should, as a matter of
courtesy, be brought to the attention of the agencies rr.aintaining
and operating them. If the inspection of any miscellaneous
structure, either existent or constructed in the future under
permit, discloses any condition that indicates the probability of
failure during periods of high water, the Superintendent shall
address a letter to the owner of the structure, quoting this
manual as authority and inviting attention to the conditions
observed and reque·sting that immediate steps be taken to correct
them. A copy of such letter shall be fOI'1Narded to the District
Engineer for his information. h report on the action taken by the
o~~er shall be submitted to the District Engineer to accompany the
next semi-annual report lLnder provisions of paragraph 3-03c of the
standard manual. A suggested report form is included as exhibit G
of this manual.

(4) The purpose of maintenance 11\0 rk is to insure continuous
satisfactory operation of equipment. It is, therefore, important
in such work that all possible causes of future trouble be found
and corrected. Particular attention should be given to minor
weaknesses ~~ich may be an indication of future trouble.

c. Ope ration.

(1) 'Pertinent Requirements of the Code of Federal Regul,~+;,i_~.~,

Flood Control Regulations, paragraph 208. io (h)l2f are quoted. in
part as follows:

It(h) Hiscellaneous F9.cilities. (2) Operation. Those
facilities constructed as a part of the protective
works shall not be used for purposes other than
flood 'protection without approval of the District
Engineer unless designed therefor. 1t

(2) Operation of Diversion l"eir. The irrigation diversion
v~ir located at Station 4197 shall be kept completely open at all
times during the usual flood season from 1 November to 1 April.
During the remainder of the year, floods are rare and the weir may
be operated as desired except that it shall be temporarily opened
as rapidly as possible whenever there is sufficient flood flow in
l1'illow Slough to cause the water level to rise or threaten to rise
to within 1/2 foot of the top of the vveir. Under these circum­
stanoes, the weir shall not be reclosed until the flood threat has
passed.
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SECTION III

REPALB. OF DM AGE TO PROJECT WORK;) AND

M£i:THODS OF COMBATING FIDOD CONIiITIONS

}-Ol. Repair of Damage~ In the event of serious damage to the

project works, whether due to flood conditions or other causes, and

whic may be beyond the capability of local interests to repair, the

Superintendent will contact a representative the Division of \:later

Resources, State of California, who coordinates maintenance of roject

w rks of the Sacramento River Flood Control Project. The State repre­

sentative will give assistance or advice, or vJill determiIle appropriate

action to be taken.

3-02. Applicable Methods of Combating Floods. For applicable

methods of combating flood conditions reference is made to Sect·on V

of the Standard Manual, where the subject is fully covered.
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EXHIBIT A

F'LOOD CONTHOL REGULATIONS

(See Standard LIanual)





EXHIBIT B

"AS CONSTRUCTED"

DPAWINGS

See separate folder for the following dravnngs:

50-4-2281

50-4-2398

50-5-2612

50-2-2336

50-6-2611

Proposed Hillm'T Slough channel Relocation
and Levee Construction along ';lest Levee
Yolo Bypass, Sheets 1 through 5 and 7
through 14.

Proposed Drainage Details, Hillmf Slough
Channel Relocation, in 1 Sheet.

Lo':' vlater Crossings, Hillm'T Slough Project
in 1 Sheet.

j\lillOlf Slough Channel Relocation Reinforcer
CJDcrete Bridge, Sheets 1 through 4.

\'Jillow Slough Channel Clearing, in 1 Sheet.



EXlrBI C

PLATES OF SUGGESTED FLOOJ) FIGHTING lIiETHODS

(See Stal1dard i.lanual)



EXH~BIT D

CHECK LIST N • 1

LEVM INSP' C J:ON RE?OR':'

(See Standard Manual)



EXHIBIT E

CHECK LISTS OF LEVEES,

CI-tANHEL AND STRUCTUEES

For definition of llflood" of Ilhigh water
period ll , see paragraph 1-06 of this manual

EXHElIT E

SHEET 1 OF 9



CHECK LIST NO. 2

LEVEES OF RELOCA. TED V-ILLO'- SLOUGH

Inspector's Report Sheet No.

Date-----------------

Item

(a) Location by Station

(b) Settlement, sloughing, or loss
of grade

Insryector------------
Supe rintendent---------

Remarks

(c)

(d)

i
i

Erosion of back slope I

i
I

Condi tion of roadways, inc luding I
ramps

(e) Evidence of seepage

(f) Condition of farm gates and
fencing

(g) Maintenance measures taken since I

!
last inspection

(h) Comments

EXHIBIT E
Sheet 2 0:' 9



Instructions for Com leting Sheet 2, Exhibit E
To be printed on back of sheet 2

Item (a) Indicate levee station of observation, obtained by pacing
from nearest reference point; indicate right or left bank.

Item (b) If sufficient settlement of earth work has taken place to be
noticeable by visual observation, indicate amount of settle­
ment in tenths of a foot. If sloughing has caused a change
in slope of the embankment sections, determine the new slope.
Note areas where erosion or gullying of the section has
occurred.

Item (c) If sufficient erosion or gullying of back face or back toe of
levee has taken place to be noticeable by visual inspection,
indicate area affected and depth.

Item (d) Note any natural change in grade and section of roadway or
ramps. Indicate any inadequac~r in su rface drainage system.

Item (e) Indicate any evidence of seepage through the embankment section

Item (f) Indicate the serv::'ceability of all farm gates across the
embankments and roadway, and indicate if repainting is required

Item (g) Indicate maintenance measures that have been perfonned since
last inspe ction and the ir condition at the time of this
ins pection.

Item (h) Record opinion, if any, of contributory causes for condition
observed and also any observations not covered under other
columns.

N01.E: One copy of the Inspector's Report is to be mailed
to tre District Engineer immediately on completion
and one copy is to be attached to and submitted with
the Superintendent's semi-annual report.

EXHIBIT E
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CHECK LIS T NO. 3

CHA.NNEL AND RIGHT-OF-Y-AY

Inspector's Report Shee t No.----
Date-----------------------

Item

Inspector _

Superintendent

Remarks

(a)

(b)

(c)

(d)

Name of channel and location by
stations

Vegetal growth in channel

Debris and refuse in chap~el

1
New construction within right-of-way;

I

i
(e) Extent of aggradation or degradation i

I

(f) Condition of riprapIS d section

(g) Condition of bridges

(h) Measures taken since last inspection!
!

(i) Comments

EXHIBIT E
Sheet 4 of 9



Instructions for Completing Sheet 4, Exhibit E
(To be printed on the back of aheet 4)

Item (a) Indicate station of observation obtained by pacing from nearest
reference point.

Item (t) Note nature, extent, and size of vegetal growth within the
limits of the flood flow channel.

Item (c) Note nature and extent of debris and refuse that might cause
clogging of the conduits of the irrigation intake \'.Orks,
fouling of the tainter gates, or the bridges over the channel.

Item (d) Report any construction along the diversion channel or above
the diversion \'.Orks that has come to the attention of the
inspector and that might affect the functioning of the project.

Item (e) Indicate any change in grade or alignment of the channels,
either by deposition of sediment or scour, that is noticeable
by visual insnection. Estimate amount and extent.

Item (f) Indicate any chB.nge that has taken place in the riprap u h
as disintegration of the rock, erosion, or movement of the
rock. Note the presence of vegetal growth through the riprap.

Item (g) Note any damage or settlement of the footings of the bridges.
Indicate condition of ~ooden structures and if repainting is
required. Indicate condition of bridge approaches, headwalls,
and othe I' appurtenances.

Item (h) Indicate ma intenance measures that have been pe rformed si nee
the last inspection and their condition at time of this
inspection.

Item (i) Record opinion, if any, of contributory causes for conditions
observed, and also any observations not covered under other
columns.

NOTE: One copy of the Inspector's Report is to be mailed to
the District Engineer immediately on completion, and
one copy is to be attached to and submitted with the
Superintendent's semi-annual report.

EXHIB IT E
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C~C~ LIST NO. 4

DHAIW'.GE tI-ill IR-qIGATI'l}1 cTRUCTURES

Inspector's Report Sheet Fo. _

Dat e _

Inspector-----------
Superintendent---------

(a) (b) ( c) (d) (e) ( f) (g) (h) I
Ulo't-I

~
et-OOt::l n a en Sf 'dl-'-:yoo enllloaQ 1-'- en et-:=I !:U 0 iet- "< 0 Oo'et-CD a H) CD III :::s CD 1-1) 0 c+p..I-I)I-I)O ::s 1-" III CD CD 0

III n
~

(J):Yo' ::s c+ id < < III ::s ., c...o. I ::s .{g ::s :0-.- III 'd § j
c+ III I-I)et-CD ., p.. 'd et- III 1-" (1) p.. n P, ~il'~'1p, n (1) [Jl \l)

I1-" et- I-' 'j '1 1-" ~ 1-" I-' lltl tj '1 ::;: a 1-" Q Q III 1-'- I-'- CD CD t:l ~ I-'- (I)
0 1-" a.. (J) ..... 'd CD (I) lltlet-!ll;:!et- et-(1)"<lltlet- n Ii '1 :::s
:::s a ::: n et-(I)E! t-' n 1-" ~:::s ::T ..... et-I-' (I) et-

I:::s et- a CD 0 1-''10 'iet- et-O 1-"1\:> (J) III
1-'- '1 o :::s '1 (l) ;:! CD I ::s o en
0 Ii et- o et- cT :::s c+ ,:::s '1 (I) 0

47/-00 Right I
66/-98 II I
85/-00 Left I86/-00 Right

1101-97 l,eft I
118/-00 II

I1531-69 Right
165/-69 Left I191'£90 II

192/50 II .
192'£30 Right
192.j-88 Right
192/-'08 Left
228/46 Right

232/-43 Left I

244147 Right I

2681-57 II !
270'£70 Left I

I,
FJCHIBIT E
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CHECK LIST NO. 4

DRAINAGE AND IRRIGATION ~TRUCTUP~S

Inspector's Report Sheet No.----- Inspector---------
Date, _ Superintendent-------

(h)(g)._. 1(b)

~
~

(a)
cnc't-l
et- "< 0
III 0
c+ III,.... ~

o ,....
~ 0::s

1 (c) , (d)

l
~oot:J(')oCllt:J
Oc'~CDOH)CDIll

I 1Il::r'c'::S et-S

I
H) ei' CD "1 p.. '"d et- l\l
I--' OJ OJ .... ~ ""I-'~
o ~ Ul"'" to (D <D
:e:o et-CDS

et- 0 roO
~ OJ o::s I-j
0- I-j~

I I -t-~

Left
Right
Left
Left
Right

II

II

~ain Ditch
Left

"
"
II

Left
Right

Yoio Bypass

271/54
2871.19
289!33
290f37
2961-34
2971-26
3241-51
327/75
374100

··Iest Levee
4421-75
446f08

Intercepting
21-50"A"
5fOOIlA"

12foo"AII
IS/OO"A"

EXHIBIT E
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CHECK L1 ST NO. 4

DRJi.IN;I.GE ANI) IRRIGATION STRUCTURES

Inspector's Report Sheet NO.~ _ 1nspector __

Date, _ Superintendent----------

(a) I (b)~(c)~---r-(dr--,~Te~

Ulo't-' I b:l !cTOOt:llDOUlt:l''d ...... :soo
cT~O ~ oo'cT(1)OH,(1)Ill'PJ~(1)H,O
III D !::S. Ul :s 0'::S cT t=1 I <l <l III ::s
cT ~ i:>i" H, cT (1) 'i p..'U cT {Ii ...... (1) p.. D p..
...... cT __ 1-''i'i ...... ,.: ...... I-'~ ::s'i:;;0 ......
0 .....• I 0 ~ Ul ...... 'd (l) (l) ~ cT III ::s cT
::s 0 I :;;0 cT(l)S 1-'01-"

::S' cT 0 (1)0 1-''i0
I 1-" 'i 0::S'i (1)::S
, 0 'icT OcT
1::S 'i (l)

siplons 1

! (f)----r (g) I (h) I
!UlP1000II-"Ulc+S!=d °
,C+~~H,O ,::S~Ill(1)(1) 0

"

'i~. I ::::l! Ul ::::l ~ PJ 'd I S
S:::P:;:'ip..:'OO(1)UlIll IS'

i oor" .....· .....·!(1)(1)~s:::...... (1)
cTCD~~cTIO 'iIi ~
I~w p~I-"Ic+1--' CD cT
I l-j cT c+ 0 " ...... III Ul UJ
I (1) I ::s . 0 til
I c-~ i ::s cT

o

structU1"eContro~rrigaticm
I

I

1,reirl
j,

Irrigation
193/-70
192/-g2 to
194/-33

~'Ti How Slough
4/-36
4/-44

Diversion
4/-97

E.,XHIBIT E
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Instructions for completing sheets 6, 7 and 8, Exhibit E
(To be printed on backs of sheets 6, 7 and 8)

(1) Enter station of all structures under column (a) for check list.

(2) Inspect inlet, barrel, and outlet for accumulation of sediment,
rubbish, and vegetal matter.

Note condition under column (c).

(3) If any settlement or damage to the pipe, barrel, or invert of the
drain has occurred, estimate the location and amount. Note particu­
larly if any of the backfill has come into the pipe or been
disturbed. Record observations under column (d).

(4) Inspect the concrete portions of the structures for evidence of
settler.tent, cracks, lpOp-outs", spaces, abrasive wear, or other
deterioration. Record conditions under column (e).

(5) Inspect backfill area adjacent to structure for evidence of erosion
caused by overflow of the drainage structure and note conditions in
column (f).

(6) Under column (g) indicate physical measures that have been taken
to correct conditions reported in last inspection, and their
condition at time of this inspection.

(7) Under column (h) record opinion, if any, of contributory causes for
conditions observed, and also any observations not covered under
otre r columns.

(8) A copy of the inspector's report is to be mailed to the District
Engineer immediately on completion, and a. record copy shall be
attached to the Superintendent's semi-annual report.

EXHIBIT E
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EXHIBIT F

LETTEfl. Oli' ACCE?l'A~:CE

BY STb.TE RECU\.l,U-l.TION BObRD









THE RECLAHA TION BO.~.RD

OF THE
STATE OF CA.LIFOR~TIA

August 16, 1950

District Engineer
Sac rame n to District
U. S. Corps of Engineers
p.O. Box 1739
Sacramento, California

Dear Sir:

Reference is made to your letters of 22 September 1948,
file PSKTr3, June 13, 1950, file PSJ'K1·'-B, and July 18. 1950, file
PSlCKO- • all in conneotion ,!,ith oomple+-ion of the 1"i11ow Slough
Channel Project near ~avis, California; ~nd to our letters in
answer dated July 26, 1950, bUgust 8, 1950, and August 9, 1950.

Inspeotion has been made by State representatives
accompanied by representative of this office and recommendation
was made to the Reclamation Board this morning that the '"illow
Slough Projeot be accepted.

The Reclamation Board at its regular meeting this
morning directed the. t you be advised that the State hereby
accepts the '·-illow Slough Project for maintenance and operation
by the State of California.

Yours ve ry truly,

THE m; CLM,:A. TION BOARD
A. M. BARTON

Chief Eng inee r and Gene ral Manage r

SAH:emw

oc: State Engineer

/ s / By_--;::---:---;,==o:-__
S. A. HOHAKER

Assistant Secretary

EXHIBIT F































~-IIBIT G

SUGGESTED SEIJI-ANNUAL REPORT FOHM



TO: The District Enginee r
Sacramento District
Corps of Engineers
1209 - 8th Street
Sacramento, Ca lifornia

Dear Sir:

The semi-annual report for the period (1 May 19 to 31 October
19 ) (1 November 19 to 30 April 19 ) on the Relocated V:illow
Slough Channe 1, UnitNo. 120 of the Sacrarranto River Flood Control
Project, is as fo110v rs:

a. The phys ieal condition of the protective vJOrks is
indicated by the inspector's reports, copies of vhich are inclosed,
and may be sumrna.rized as follovrs:

(Superintendent's summary of conaitions)

It is our intention to perform the follo li.ng maintenance
work in order to repair or correct the conditions indicated:

(Outline the anticipated maintenance operations for
the following 6 months.)

b. During this report period, major high water periods
(water level at 39.0 on the staff gage at the bridge at oounty road
No. 102) occurred on the following dates:

Dates ~~ximum Elevation

Comments on the behavior of the protective works during
such high water periods are as follows:

(Superintendent's log of flood observations)

During the high wa tar stages hen the we. te r leve 1 reached
a height of on the gage or in excess thereof (dates) ,
it was necessary to organize and carry out flood operations as follows:

(See Maintenance Hanual----------

EXHIBIT G
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c. The inspeotions have indicated (no) or (the following)
encroachments or trespasses upon the pro "ect right-of-way.

Action or prosecution for abatement of these encroachments
or trespasses is summarized as follows: (or state none has been
necessary).

d. (No) ( ) permits have been issued for (the f'ollowi.n~

improvements or construction within the project right-of-way.

Executed copies of the permit documents issued are
transmitted for your files.

e. The s ta tus of maintenance measures, indicated in the
previous semi-annual report as being required or as suggested by the
representatives of the District Engineer, is as follows;

(Statement of maintenance operations, item by item
with percent completion).

f. The fiscal statement of the Superintendent's operations
for the current report pe riod is as follo'l./'s;

Labor faterial Equi~ment Overhead Total

1. Inspe c tion

2. ~~aintenance

3. Flood fighting
operations

TOTAL

Respectfully submitted,

Superintendent of v-orks

EXHIBIT G
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Lltr'ARTMENT OF THE ARMY
SAORAMENTO DISTRICT, CORPS OF ENgINEJ:.~~

650 CAPITOL MALL

SACRAMENTO. CALIFORNIA 95814

SPKCO-O ,23 :pecember 1968

The Reclamation Board
Statei5f California
1416 - 9th Street, Room
Sacramento, California

Gentlemen:

1335
95314

Reference is made to the Willow Slough Bypass project and channel clear~

iug 'Work accomplished under Contract DA-04-l67-eng-146. I.Jorkon this
project started 14 November 1948. and was completed 9 14ay 1950 and trans­
ferred to the State of California for msintenan¢e and operation at>
30 August 1950.

A recetnt field inspection of the improved channel of Willow Slough project:
revealed that apout a 4,000 foot portion below State Highway,113 to the
diversion weir at Stat.ion 4+97. is not being maintained by allY maintaining
agency. It is suggested that your Board take necessaryaetiDn as soon as
possible to insure that maintenance on the project channel is performed.

Sincerely yours,

o. H. H.i\.R'l'
Chief ~ COP$trtlction-Operations

Division

Copy furnished;
mm., AT'l'N: John Wright
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