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COLUSA WEIR BYPASS

OPERATION AND MA INTHENANCE

CHAPTER I
INTRODUCTION

Purpose ’
The purpose of 'this manual is to define the

operation and mailntenance procedures»to‘be‘used_for
the Colusé Weir Bypass. This manual supplements the
Corps'of'Engineers' Standard Operation and Mainte-
nance Manﬁal and the Coyps of Bnglneers' Supplement.
to Standard Operation and Maintenance Manual, Unit
No. 155: - |

This mémoraﬁdum'covers the general'ope?ation :
and maintenance of the Colusa Weir Bypass, ‘It is to
be used by the maintaining agency as a basis for op-
erating bf&cedﬁrés and for all maintenance Qperations '
of the,C6lusa Welr Bypass. |

Pro ject Authority

The Grant Report adopted by the U.S. Congress.
on May 25, 1928, provided for the construction of the

Colusa Weir.

The State Reclamation Board adopted the Modified
Plan for the Colusa Welr Bypass on September;lB, 1966,

'by resolution which states:



"WHEREAS, the Colusa Welr as Heretofore
constructed is an integral part of the plan for
controlling flood waters of the Sacramento River
and its tributaries for the improvement of navi-
gation and the preservation and reclamation of
land susceptible to overflow from that river and
its tributaries; and

~ "WHEREAS, the Leglslature of the State of

'~ California has granted the Reclamation Board the
. authority to modify the plan heretofore adopted
for the control of the flood waters of the Sac-
ramento River, said authority belng contained in.
Part 4, Chapter 1, Article 2 of the Water Code
of the State of California; and

"WHEREAS, the Colusa Welr as designed and as
operated has developed a sedimentation problem
which threatens to interfere with the efficient
execution of the plan for controlling of the flood
waters of the Sacramento River; and

"WHEREAS, the Reclamation Board has had the
problem created by the excess sedimentation 1n

the Colusa Welr studied by the Department of Water
Resources and the sald Department has presented

its report to the Board, which report sets forth
several alternative solutions,

“Now THEREFORE, BE IT HEREBY RESOLVED that

‘the State Reclamation Board under the authority
-granted 1t by the Legislature. of the State of
California shall undertake to solve the sedimen-
tation problem in the said Colusa Welr and does
_ hereby adopt a modified plan consisting of the

extension of the north training levee, the lev-
eling of the excess sedimentation within the
exlsting training levees and east thereof, clear-
ance of vegetation, the planting of necessary
Vegetation, and such other construction and
modifications as will in the Judgment of its
General Manager best serve to correct the saild
sedimentation problem; all subject to necessary
appropriations by the Legislature; and

‘"BE IT FURTHER RESOLVED that the Board does
hereby authorize the General Manager of the Rec-
lamation Board to proceed wlth design in order
that the sald modification on the Colusa Weir may
be inltiated as soon as possible



The authority of the Reclamatioﬁ Board for such ac-
tion 1s contained in Division 5, Part 4, Chapter 1,
Article 2 of the Water Code of the State of Calif'o;r'ni'a'.
Location | D

The=1mprovements covered by thils manual are lo-
‘cated in Colusa. County about one mile north of the
town of Colusa on the east side of’ the Sacramento
River at Colusa Welr where flood waters from the Sac-
ramento River flow tﬁrough the weir,.bypass'and bypess '
sedimentﬁbasin into the Butte Sink area, as Showh on
Plate 1. | |

. Description of the Maintenance Area

The maintenance area covered by this manual in-

- cludes the entire flowage érea in the bypass and by-

~ pass sediment basin, the bypass sediment basih levees,

the area between the bypass sediment basin levees and _
the property line ditches, and the property line ditches,

as shown on Plate 2.

Fonstruction Data and Contractor

Colusa Welr and training levees were constructed
under Corps-of Engineers' Contract No. w-llO5—eng~lO63
- with Fredrickson and Watson Construction:Company startingﬁ ‘
16 October‘1932 and completed 30 January 1933.

Colusa Welr modification was accomplished‘under

four Reclamation Board contracts:




Contract No. E~145-67'withVCarllJ7 Wood
for clearing and land leveling for vegetative
‘pad starting 4 October 1967 and completed 1 De~
A‘cember 1967. ‘
Contract No. E-1€2-67 with State Division
of Forestry for planting vegetative screen com-

pleted in spring of 1968.

Contract No. E-186-67 with H. E. Graf, Inc.

and M. Graf, a joint venture, for clearing and

levee construction starting 22 May 1968 and

completed 6 December 1968. '
Contract No. E-197-67 with Robinson Con- .

: struction Comoany for rock slope protection

starting 9 December 1968 and completed 6 August .

1969.




CHAPTER II

EXISTING FLOOD CONTROL IMPROVEMENTS

Colusa Welr

The Colusa Welr, on the left bank of the Sacra-
mento River approximately one mile north of the town
of Colusa, was constructed in 1933. The weir consists

of a 1,650-foot long, 20-foot wide, 1-foot thick re-

Inforced concrete slab set at approximately natural

ground elevation (61.8 USCE datum). A two-lane con-

crete bridge runs the length of the weir and is sup-

‘ported on plers-11.4 feet above the invert slab.

The welr provides an unregulated outlet during

high river stages.

Colusa Welr Bypass
The bypass channel lies between two training
levéeé théf extend easterly from the weir app?oximatelyl
two miles into Butte Basin. The channel-is_l,650
feet wide at the weir and gradually widens to about
2,600 feet approximately one mile fromvtﬁe‘Weir at
which point the chénnel widens abruptly to 6,200 feet
to form the bypass sediment basin. The width of the
channel thrbugh the sedimeht basin is 6,200‘féet.
The’bypass sediment bagin levees average approxi-

mately 16 feet in height, have an average crown width




of 20 feet, and have cobblestone re?etment on both
slopes for the full length of thevlevees | |
Graveled patrol roads run the full length of |
the bypass levees, with access gates at the weir.
There are two gated access ramps from Laux Road to
the north levee and one gated access ramp to adjaeent‘
ground on the south levee.' Turnareunds,exiet on the

easterly ends of the levees

ProJect Design Flows and Levee Section

The distribution of flows at deslign flood stage
at the Sacfamento.River and Coluéa Welr is as follows:
70,000 c.f.s. through the weir; |
65,000 ¢.f.s. in Sacramento River
| downstream from the welr.
Flow over the weir begins when the Sacramento
River reaches 27,000 c.f.s. |
During the flood stage of 7O 000 c.f.s. the maxi—
mum design water surface at the weir is elevation 71.2
USCE datum and the maximum design water surface.at‘the

outlet of the sediment basin is elevation 69.




CHAPTuR ITT -
OPERATION AND MAINTENANCE

Operation

The Cclusa Welr, bypass, and sediment basin are
integral parts of thetSacramento River Flood Control -

Project and their proper operation 1s essential to the

- project.

The welr system 1s to be operated to assure a de—v
S1éhfflow.capacity of 70,QOO cubic feet pef secomd
through the weir from the Sacramento River and to as-
sure that at the beginning of each flood season a
reserve sediment storage capacity of 1, OOO 000 cubic
yards 1s aVailable in the bypass sediment basin.

The_sediment'basin'is designed to cause sandy_ma-

terial which is detrimental to agricul ture to deposit

within the 1limits of the basin. The fine clays'and

'silts which are non- detrimental to agriculture are

carried away from the bypass and deposited in the
Butte’oink and Sutter Bypass.

Detrimental material is designated as particles of
0.1 millimeter size and larger. A velocity of 1.5 feet
per second for 20 minutes or 1.5 feet per second for a
distance of 1, 800 feet provides sufficient time for the
0.1 millimeter and larger particles to settle.




10.

The required velocity time is provided-by assuring

that sufficient waterway area is available under con-

ditions of maximum deposition and maximum flow together

‘with a uniform distribution of flow.

The required velocity time is also provided for

Iintermediate flows. A vegetatlve screen across,the

basin outlet is of assistance in this revard

- The training levees which define the limits of

the sediment basin are designed to operate undervmaxi-

" mum ponding water surface 1n Butte Sink. Both sides

of the.training levees are stone protected on 3 to1l

slopes to protect against wave wash

Spoil areas are provided to accommodate sediments

removedfduring maintenance operations 'The~Spoil areas -

will accommodate 6,500,000 cubic yards at a depth levelh.~

with the levee crown and an additional 5,800, OOO cubic

- yards at a depth 17 feet higher than the levee-crown,

Estimated annual average flood flow deposition is

- 200, OOO cublc yards.

Maintenance

| The maintenance program shall e in'accordance

with this manual and/or as may be modified. by The Rec-

lamation Board.. | |
The maintalning agency shall report the condition

of the weir and bypass system as soon as practical at




he end of each flood season. The Heclamation-Board'

. thereaxter shall determlne modlflcatlons, 1f any, for

- the malntenance program. SN

10.1

10.2

Levees

The sedlment basln levees are to be maintained

t0 the same standards as apply to the orlginal by~

pass'tfaining levees. The maintenance'requirements

are'ouﬁlined in the U. S. Army'Coros of Engineers'

-

“Standard Cperation and Maintenance Manual for
the: bacramento River Flood Control ProJect" and

bupplement to Standard Operation and Maintenance

'Nanual Sacramento River Flood Control Project,

Unit No. 155, Colusa Weir and Training Levees,
Sacramento River, Californiaﬁ.

Bypass and Sediment Basin

The bypass and sediment basins are to be main-
tained]to effect sheet flow as may be practical.

Sediment and Erosion Channels

:~At the end of each flood season,gobservations

and/or»measurements‘are to be made of'the sediment

deposits and erosion channels in - the bypass and in
the' bas1n Local sediment buildups of sufflclent
magnitude to unbalance the flood flow patteyn, as .

viewed in cross section, are to be removed. Ero-

“sion channels which are relatively small, numerous,




and form a uniform paﬁtern across the flowage aréa 

may be left undlsturbed. Major eroéion channel s
which begin to form shall be eradicated. |
The Reclamation Board shall determine which'
of the sediment deposlits and which of the erosion
channels are beglnning to éffect the flood flows.
The determination shall be .made from the énnUal |
post-fiood-Season observations ahd surveys.A
Sédiments-which are removed by the mainté-

nance forces shall be placed in the_spdil areas

which are indlcated on Plate 2. Sediment storage

shall begin adjacent to the levees and'progres—
sively be built up. Stored sediments shall be
rough;éraded sufficlently to drain away from the
levees. |

An "operating profile" is indicated on Plate

3. Sediments for which the average grade is above

the elevation of the "operating profile" shall be
removed; Sediments for which the aVerage gradé |
'1svbelow the elevation of the "bﬁerating profile"
need'phly ve removed sufficiently to maintain |

uniformity of grade across the line of flow.

Special ‘care and judgment shall be used when

remdving sediment from the area of the'vegetative

screen to minimize damage to the screen.

10



Sediment which may be carried beyond the lim-
its of the property line at the eastern outlet of
the basih, is subject to litigatioﬁ‘and/br nego-
tiations and is to be managed as directed by The
Reclamation Board.

Orgénic matter need not.beAsepérated from
spéil material and the spoii area heéd‘noﬁ be;
cleafed. However, the spoill area is to bé left
in|a.presentable_conditioﬁ as to appearance.

Vegetation

,Vegétation is to be contfolled such that
the area in the bypass between the weirrahd the
basin is predominantly weeds or graéses‘with
brush kept to a minimum. Commercial crops are
éllowable, except within 500 feet of fhe weir
stﬁucfufe, provided they are removed of cut to
stubble before flood seasonfl_ |

- Brush is allowable in the,basin'aréa.r When
the.sediment elevation 1is weil below the "opera-
ting profile" grade shown on Plate 3'a 4-5.foot |
brush height is allowable with'"newﬁ grbwth to

highef elevations. Periodically, the brush shall

be railed or cut back to prevent the dévelopment
of heavy woody stems (equivalent alterhétes are

allbwable), When the sediment elevation is near

11




the ' operating profile grade, the bruehdshall‘
hbe railed cut, or otnerwise controlled annually.
| Grasses, weeds or commercial croos are also
‘allowable in the basin area. .

All growth in both the bypass and the basin\
s to be controlled such that in a northfsouth |
‘directlion, across the line of flon; the vegeta—'
tion 1s relatively uniform. All maintenance
4workvsuch‘as plowlng, railing,iplanting, ete.,

ie to be performed such that'the resultant areas;
‘ lbeing;maintained form strips that extend from
the.north_levee or spoil area to the south levee
or spoil area in a"north-south direction. A
single strip need not be completed 1n one season,»,

provided the strip is no wider than 300 feet.

.. Vegetation in an east-west direction, along the

©line of the flow, may vary from strip to strip.
- ;lhe spoil areas are exempted from the above
requirements for Vegetative oontrol except vege-
tation which is determined to be obnoxious by the

maintenance forces 1s to be removed.’

Man-Made Installations |

| dAll man-made 1nstallations are to:generally‘
be designed S0 as to not materially~concentrate.
flows or deflect flows. All man-made installa-
tions shall be approved by The Reclamation'Boardi

in advance of construction.



10.3

Vegetative Screen o o }"-

The vegetative screen 1s comprised of native

- red or sand bar willow (salix longiflora) The

~ screen is to be irrigated, pruned and sprayed as

is'neCessary to develop a vegetative barrier_across'

the outlet of the sediment basin. Maximum density

of growth 1s desirable. There are no iimitations

" on natural growth density except the growth should

10.4

‘be thinned when studieslindicate'the sereen 1is.

reducing basin flow capaclty.

Area Between Levee and Property Line

Vegetation :

Vegetation outside the bypass and basin be-

tween the levees and property 1ines need not be

malntained except for removal of plants obnoxious}-'

to adjacent farming pronerties and,plants that

Interfere with access and ditches.
Ditches

_ The dralnage ditch along Laux Road is to
be maintalned by others. The’drainage ditch ex-
tending south of Laux Road on the west side'of
the sediment basin is to be maintained free of

weeds and silt. All boundary’ditches on the east

and ‘south property lines are to be maintained

sufficiently free of silt in order that the ditches

13



10.5

10.6

may be flooded. Weeds need only be removed at
the discretion of the maintenanée forces as necéi
essary to maintain good relations with adjacent

landowners.

Access Roads and Gates

Access roads are to be maintained free of

growth and shaped as required to maintailn originalu‘

crown or shape. Gravel is to be replaced as needed.
‘Gates are to be maintained in operational . -
condition. '

Future Spoil Area North of Laux Road

v Maintenance of the area north df Laﬁx Road is
not rééuired. The area 1s leased for local farming
operétiohs. _ | | |

- Termination of farming leases (ﬁhrbugh.Thef
Reclamation Board) should bé sdught_seyeral'years»

in advance of usé of the area for spoil purposes.
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DESIGN MEMORANDUM NO. 1

COLUSA WEIR-BYPASS MODIFICATION PROJECT

CHAPTER I

INTRODUCTION

Purpose and Scope

This memorandum covers the general design of the
levee construction and flood plane area improvement for the

Colusa Welr-Bypass Modification Project. It 1s to be used as

. a basis for the detaill design and:for the preparation of con-

tract plans and specifications. Preproject conditions are
defined and analyzed. The design criteria for levee cross

sections, new struétures, modification of existing structures,

- grading of bypass within project area and other features are

established. The memorandum also recommends a logical and
practical sequence of construction for this project.

Project Authorization

The Grant Report adopted by U. S. Congress on May 25,

© 1928 providedvfor the construction of the Colusa Weir.

The Colusa Weilr was constructed and accepted as
complete on January 30, 1933.

The State Reclamatlon Board adopted the Modifiéd_Plan
for the Colusa Welr Bypass on September 15,.1966 by resolution
which states: . |

»”WHEREAS, the Colusa Weir as heretofore

constructed 1s an integral part of the plan for con-
trolling flood waters of the Sacramento River and its




tributaries for the improvement of navigation and
the preservation and reclamation of land susceptible
to overflow from that river and its tributaries; and

. "WHEREAS, the Leglislature of the State of
California has granted the Reclamation Board the
authority to modify the plan heretofore adopted for
the control of the flood waters of the Sacramento
River, said authority being contained in Part 4,
Chapter 1, Article 2 of the Water Code of the State
of California; and

: "WHEREAS, the Colusa Welr as designed and as
operated has developed a sedimentation problem whilch |
‘threatens to interfere wlth the efficient execution
of the plan for controlling of the flood waters of
the Sacramento River; and

"WHEREAS, the Reclamation Board has had the
problem created by the excess sedimentation in the
Colusa Weir studied by the Department of Water Resources
and the said Department has presented it report to the
Board, which report sets forth several alternative
solutions;

"NOW, THEREFORE, BE IT HEREBY RESOLVED that
the State Reclamation Board under the authority granted
it by the Legislature of the State of California shall
undertake to solve the sedimentation problem in the =
said Colusa Welr and does hereby adopt a modified plan
consisting of the extension of the north training levee,
the leveling of the excess sedimentation within the
existing training levees and east thereof, clearance of
vegetation, the planting of necessary vegetation, and
such other construction and modifications as will in
the Jjudgment of its General Manager best serve to
correct the sald sedimentation problem; all subject to

. necessary appropriations by the Legislature; and

' "BE IT FURTHER RESOLVED that the Board does
hereby authorize the General Manager of the Reclamation
Board to proceed with design in order that the said

modification on the Colusa Welr may be initiated as
soon as possible.'

Progressive sedimentation at the bypass dutlet,
due to operation of the welr, started in 1933 and amounted
to 6,050,000 cubic yards when surveyed in 1958. On August'l9,'

1959, a lawsult for sediment damage due to the operation of




the Colusa Weir was initlated against the State of California. hpﬁ
On March 22, 1965 the City Councll of -the City of Colusa o
requested that the State Reclamation Board remove the sediments ;
at the mouth of the bypass to allow the Colusa Weir to function
properly in order to protect the health,‘welfare~and safety

of the people of the City of Colusa. The Reclamation Board

~authorized studies of Colusa Welr in 1960, 1961 and 1965. The
 studies indicated the sedimentation to be a continuing‘and L
.increasingly serious problem and recommended correctivefmeasures.
' The authority of the Reclamation Board for such action is con-
.tained in Division 5, Part 4, Chapter 1, Article 2 of the Water
FCode of the State of California.

Description of the Project

The Modified Plan for Colusa Welr Bypass is a proJect

to control and instigate a maintenance program for the sedimenta-

tion which is being deposited in a delta at the outlet of the _

existing bypass. The project extends the existing bypass

training levees to form an enlarged detention basin within

which the flood flows are sufficiently controlled to cause

. coarser sedlments to. deposit within the project limits.

Land Requirements

Due to previous legal actions, a portion of'the areag

' required for the project is existing State fee-owned property.

The fee- owned property 1s comprised of an 80-acre parcel a ;

320-acre parcel and a 1l20-acre parcel. Additional property

required for the project is an 80-acre parcel south of the




exisﬁigg 320-acré fee-owned land. A 3éO-aCre parcel, west
of the existing 320-acre fee-owned land, 1s also required for
thé,projeét. There is an existing State easement on this
320-acre parcel. | |

In addition, a 1.82 acre, 30-foot wide parcel is
required along the éouth slde of Laux Road for a dralnage
ditch which is to be part of the project work. (See Plate32)

Construction

The general construction includes construction of

extensions to the existing ftraining leveeé of the bypaés,

" the clearing and levelliﬁg of the area in the existing bypass

and the area between the extendéd'training levees, planting
a vegetative screen, construction of drainage ditches, and
construction of boundary ditches.

The details of construction are co#ered in Chapter VII
in this report.

Maintenance

It 1s neceésary to maintain the channel'Surfé¢e and -
control and remove sediments in the flowage area and to control
the vegetative growth to insure proper operation. Thevmaihteh
nance of the project will be‘performed‘by the Department of
Water Resources. The required maintenance 1s outlined in |
Chapter IV, |

Description of Project Area

The project is located in Colusa County about one mile

nofth of the town of Colusa where flood wa@er from the Sacramento



River flows through the Colusa Welr and Bypass into Butte 81nk :

and thence into the Sutter Bypass.,

| The project covers the area between the existing
bypass levees and approximately one and one- quarter square
miles ‘adjacent and easterly of the existing bypass, as shown

'on Plate No. 2.

)
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CHAPTER II

EXISTING FLOOD CONTROL IMPROVEMENTS

COiusa Weir

| TheICOIusa.Weir. on the left bank of the Sécramento

River approximately one mile nqrth of the town of Colusa was

constructed in 1933. The weir consists of a 1,600—foot long,
20-foot wide, l-foot thlck reinforced concrete slab set at
approx1mately natural ground elevation (61.8 USGE datum). A

two-lane concrete brldge runs the length of the weir and is

'supported on plers 11% feet above the invert slab.

The weir prov1des an unregulated outlet during high
river stages.
Borrow operations doWnstream'from the weiy, in the

bypass channel, have in the past caused erosion of the chanﬁel

at the edge of the weir. The channel was stabilized in this

.area by rock revetment across the wholeAwidth of the weir.

The area upstream from the weir to the Sacramento -
River has been cleared and leveled to remove sediments which were

impeding the functioning of the weir.

Colusa Weir Bypass Channel

The bypass channel lies between two training levees

' that extend eastefly from the weir one mile into Butte Basin.

The channel is 1,600 feet wide at the weir and gradually widens
to about 2,600 feet at the easterly end‘of'the trai'ni}ngilevfe'es°

At the présent time, the channel is used for grazing

cattle,'and is mostly flat or gently rolling grassland except



for areas of brush, a few .scattered groves of oak trees, and
a number ‘'of deeply scoured channel sections. Sedlments have
deposited in areas downstream from the oak groves cau51ng those
areas to be generally higher than adjacent ground. . ‘ |

| Sediment deposition at the mouth of the bypasslat the
east end of the training levees has raised‘the channel grade:to
a maximum of 62.0 feet in elevation. The sediment geherelly spreads
out easterly in a fan-shaped delta laced with deeply scOured -
channels; The sediment delta reaches as far north as Laux Road,

easterly for approx1mately one mile and south one-quarter mile.

.Bypass Training Levees

Material obtained from landside cuts was used to con-
struct the training 1evees. These levees”were coﬁpleted at the .
same time as the Qeir and show no evidence of any failure.
There hes been minor erosion of the levees and scoured areas exist
around the easterly ends of the tralnlng levees.
The levees are approximately 16 feet in helght,_
have an average crown width of 20 feet and a crown eleva-
tion of approximately 722 (U.S.C.E. Datum) atvthe'easterlf.
ehds. éobblestone revetment is provided on the'inside for
the full length of the 1evees and on the outside for the |
easterly 2/3 of the length. | ‘_
Graveled‘patrol roads run the full iength of both levees,

with access gates at each end of the weir.
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The map was based on aerial photography and field work performed

in the spring of 1967. The Reclamation Board staff did supple-

mental worl which consisted of taking soundings to determine
ground elevations in all areas which were flooded at the time when the
aerial photography was taken. Miscellaneous surveying was also done

by the staff.

Foundation and Construction Materials

A soils and foundation report, dated August 1967,
was prepared by Clair Hill and Associates for the Reclamation

Board. The geology ef.the area was studied and an engineering.

aﬁalyéis made. The structural stability, foundation settlement,

[

seepage and borrow sources were determined.

Project Design Flows and Levee Section

The distribution of flows_at design flood stage at
the Sacremento River and Golusa'Weir is as follows: |
60;000 c.f.s. through the weir; |
48,000‘c.f,se in Sacramento River ddwhstream :
from the welr.
Flow over the'weif begins when the Sacramento River
reaches 27,000 c.f.8. |
During the flood stage of 60,000 c.f.s. the water
surfaee in the bypass will be at elevation 70~ at the welr and
as high as elevation 69 beyond the end of the existing levees.
The height of the extended levees should be constructed at :

Elevation 2.5 feet which will provide a freeboard of 3°5 feet.



CHAPTER TTT

BASIS OF DESIGN

Reports and Studies .
| Colusa Weir Investigation, February 1967

This investigation is an Office Repoft for the

- Reclamation Board. It is a report by the Department of Water

Resources summarizing the operational problems of the Colusa .
Welr and recommending corrective measures, |

- United States borps of Engineers' Letter, March 24, 1967

This 1ettér“to~the Reclamation Board-presents thé views
of the U, S. Corps of Engineers on action to be taken in correcting
operational problems,qf Colusa Weir. ‘The U. S. Corps of Engineers
agreed with the recbmmendations of the "Office Reporﬁs"_listed :

above and stressed a need for a rigid annual maintenance program.

United States Corps of Englneers Office Memorandum,
May 15, 1951 -

This memorandum entitled "Reclamation of Butte Basin®™

presents historical flood data of Butte Basin and hydfological'

and hydraulic studiés of the area. Colusa Welr, being an over-
flow inlet for flood waters into the basin, was included in the

study. Recorded flood flows and water elevations for Colusa

Welr are contained in the memorandum.

sSurveys
Topographical Map

A topographical map of the project area, scale 1% - 100¢,
was prepared by Clair Hill & Aésociatés for the Reclamation Board.

-8
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The levee crown.width is to be 20 feet, with side
slopes of 3 to 1, The levee sectlion conforms to the requirém-“'
ments for projecﬁ levees on the Sacramento River adopted'by the

Corps of Engineers. . The landside slope of the levee has"been

flattened to conform to the’Waterside slope requirements due

to antieipated_pohded waters,lahdside. The average levee height
will be 16 feet. | ”

" An inspection trench is to be constructed in specified
areés, The inspeétion‘ﬁrench will reduce seepage through the
levee base due to differential hydraulid heads. The 1evée, with
inspection trench; will'aléo-cohform to project/standards as
may be}required'fof future modifications or work,

| A patrol.road wlill be constructed on'thellevee crdwnv
and will be léwfeét wide and consist of 4 inches of gravel
surfaceiin conformance with Corps of Engineers! standards. The
levee embankment is to be obtained from local sources with 90%
compaction required, said compaction based on using AASHO Test
Designation T-180-57.
Hydraulic Design

Hydraulic analysis and flood reCordsvwere used for

developing the general requirements for the design of the bypass .

basin. ‘ _

~ A detention time of twenty minutes at 1.5 feet pef
second velocity 1s required to allow particles 0.1 milliméter in
diameter and larger to settle within the basin limits.'

A uniform sheet flow was determined to be necesséryvfof

flood flows through the project. A l,OOO,bOO cublic yard sedimént '

~10-




storage capacity was determined to be the winimum storage
- necessary for annual operation to accommodate\anticipated maximum
flood flows.

Hydraulic designs to determine maximum limiting ele=
vations for sediment deposits in the bypass which do not decrease
the 60,000 c¢.f.s. design flood flows throﬁgh the welr and which
allow a basin detention time of 20 minutes at.1,5 feet per second
are to use a recommended Manning's "n" of ,030. It is anti-
cipated the initial "n" value in the bypass will be .025 due
to a high degree of maintenance, and that scouring and channeling
of the deposited sediments under flood flows will cause this
&aer to increase,

For intermediate and lower‘flows, velocity is a prime
consideration., The recommended Manning's "n" values to be used
are .025 from weir to approximate end of existing bypass levees,
.027 over areas of shallow flow, .030 over remaining area to
Vegetative screen; and .035 through vegetative screen. Undér
flow conditions, scour in the area of deposition, together with
debris in the channel area, will increase the foregoing "n"
values somewhat.. The "n" value fhrough the vegetative screen
wlll increase as the screen hatures, and also its effect on
deeper flows will increase. The design "n" values, howevef, are
to give the maximum anticipated velocitles which are desirable
for a conservative’désign. |

Manning's "n" values may vary for successive flowage

reaches, but the value within each reach must be uniform over

-11-
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14,

15,

the entire width of the reach. Variation of roughness over
significant portions of width will cause a non-uniform distri-
bution of velocity and flow capacity; hence, will cause an uneven
deposition of sediments. Such a condition, under continuing
flood flows, will progressively decrease the operating effective-
ness of the sediment basin. | |

Levee Slope Protection

The velocity of water in the bypass flowage area is
relatively low and levee slope erosion due to such velocity is

anticipatea only at the mouth of the existing bypass levees where

the flow will be expanding and at the ends of the extended levees,

Stone bank protection will be provided in theée areas;

Wave wash could occur on either side slope of the levee
extensibns. The side slopes are to be seeded and a grass cover
developed to minimize such wave wash as may occur, Such wave wash
as occurs 1s to be controlled as a maintenance feature.

Structural Design

Structural design is baéed on standards of the U. S.
Corps'of Engineers, the State Reclamation Board and the Department

of Public Works of the State of California.

Drainage

Sediments from the Colusa Weir Bypass have raised the
ground elevation bg@ween the bypass outlet and Laux Road hindering
drainage easterly along Laux Road. .Landleveling in conjunétion
with farming operations lying south of Laux Road and wesf of the

project work and landleveling in conjunction with farming

-12-
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operations north of Leux Road and north of the project work
havevalso changed ground elevation and hindered dfainage from
west to east. Some of the landleveling includes areas with
prior sediment deposits. |

Ditches are to be constructed as part of the project
to restore the efficiency of drainage along Laux Road and to drain
the area westerly of the project north of the existihg bypass.

8

Water Rights

A portion of the project work which lies within the
East 1/2 of Section 21 and the West 1/2 of Section 22, Township 16

North, Range 1 West is within the 1rrigable service area of

Reclamation District 1004 under State Water Rights Board License
No. 3165, A portion of the project work which lies within the
East 1/2 of Section 9 and the West 1/2 of Section 10, Township-l6
North, Range 1 West is within the irrigable service area inciuded
under State Water Rights Board License No. 1407. Unrecorded
riparian or other appropriative water rights may have been’
established prior to December 1914. |

The‘values as may be attributed to such parcels of land
by virtue of being within such License Areas or by virtue'of'such

unrecorded rights, is considered in the property acquisition price.

-13-
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CHAPTER IV

PROJECT PLAN

General

‘The project generally follows the recommended cdrrective
measures as presented in the "Colusa Weir Investigation" office
Pepopt for The.Reclamatidn Board, State of California, prepared
by the Depértment of Water Resources and submitted in‘February,
1967; saild report is referred to in this memorandum under
Chapter ITI. |

The project includes extending the existing bypass
levees to form an enlarged bypass basin east of the existing
bypass. The enlarged basin is approximately 5,000 feet in length
and approximately 6,200 feet wide. The enlarged basin provides .
an area within which the Colusa Weir flood flows are sufficiently
controlled to cause suspended sediments 0.1 millimeter and larger
to settle out of the flood waters. The storage capacity Qf the
basin is t§ provide for a minimum of l,OO0,000 éubic yards: of

'deposited sediments during a single flood séason.

The proposed plan of improvementvincludes the following:
a. Usé,of 120 acres north of and adjacent to Laux
Road upon which sandy sediments are encroéohiﬁg and which area
will be a secondary spoil site; use of 80 acres adjacent and
along the southerly boundary of the State's 320 acre fee parcel,
which 80 acres will be within the prdject basin area; use. of
320.acres of property within the project basin area which liés

between the end of the State fee-owned Colusa Bypass and the

-1l



320 acres of State fee property to the east of the bypass. The
above parcels are shown on Plate 2.
b. Extending the north bypass levee a total of

approximately 7,100 feet  approximately 2,400 feet 1s in a

northerly direction and approximately 4,700 feet is in an easterly

direction. Extending the south bypass levee a total of approxi-
| 6;100 féetg approximately 1,300 feet is in a southerly direction
and approximately 4,800 feet is in an easterly direction.

See Plate 2,

c. Clearing and leveling the basin area and the area
between the existing bypass levees to develop sheet flow in the
bypass area.,
| d. 'Planting a vegetative screen across the easterly
end of the bypass basin area to retard flood flows.

e. Providing drainage for land adjacent to the levee
extensions and westerly along Laux Road. |

f.‘ Constructing ramps to provide acoess to the project
area between the extended levees. |

g. Railsing the P.G.&E. power distribution line aoross
the extended levees to provide overhead clearance. The portion
vof power line in the basin area will be undisturbed.

h. Developing.a storage capacity in the flowage area
for 1,000,000 cubic yards of sediments. |

i. Developing a sediment removal program for an

average annual capacity of 200,000 cubic yards of sediments.

-15-
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19.

20,

Bypass Channel Improvement

All existing trees, brushvahd vegetation are té be
cleared. Grubbing will not be required.

All existing irrigation, drainage ditches, and eroded
channels within the bypass are to be backfilled.

The entire area is to be landleveled as necessary to

- produce a uniform sheet flow for flood flows passing through the

bypass. Such landleveling is to be the minimum necessary to
balance required cuts and fills. The grading tolerance will be
plus or minus (i) six inches or as directed by the Engineer.

One east-west county road (Laux Road) lies parallel

and northerly 6f the north levee extension. Laux Road is to

remain as it is now. The material deposited along the south side
of Laux Road is to be removed as part of the project.

Levee Extensions

The north bypass levee will be extended approximately

7,100 feet and the south bypass levee approximately 6,100 feet.

.The levee will have a crown width of 20 feet, éide slopes of

3 to 1 (3:1), and a 12-foot wide x uQinch deep graveled patrol
road on ﬁhe crown. An inspectlon trench will be required as
indicated by the foundation report. Area prepared for levee
construction shall be cleared and grubbed and all organic
vegetative matter removed. Soll unsuitable for leveebconstruction

shall be removed.

16
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22,

Stone Bank Protection

Stone bank protection is to be cobblestone or.quarry
rock. Such stone i1s to be 12-inch maximum size and in accordance
with Corps of Engineers' specifications for cobbles or quarry |
fock,‘whichever is applicable. \ |

| ‘The top of the stone protection is tb be at the highest
anticipated flood plane (elevation 69) and the toe 1s to be
below scourvelevatibn. The Corps of Engineers' standard of
extending stoné protection 5 feet Eelow grade is considered to

provide an'émple safety factor ahd is to be used for construction

of stone protection.

The length of area stone protected is to be along the
full length of curveé diverging away from the line of flow, .
including the énds of the leVee extensions, plus adjacent areas
ofvturbulence agailnst the levee slope. |

The salvaged derrick stone"is'to be stored along the
toe of the nearest reach of stone protection. |

Drainage Ditches

‘Drainage to the west of the north levee extension will
be provided for. by means of drainage ditches, A‘drainage ditch
is to be construéted parallel and immediately south of Laux
Road from abproximately one half mile westerly of the levee
extension to existing drainage near the easterly end of the levee
extensioh. A laﬁeral north-south ditch is to be COnstrﬁcted'
bérallel and west of the north-south portion of the north levee

extension.
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25.

Irrigation Facilities

A pipe structure may be constructed throughﬂthe nofth

levee extension., See Plate 2.

Utilities

» The.pqwer and telephone facilities adjacent and parallél
to Laux Road are not to be disturbed. |
‘Phe power line adjacent to the easterly line ofathe,
Laux property is to be raised to provide proper clearance bver

the levees.

Property

All property and/or property rights are to be acquired

in advance of construction or such‘acquisition is to be at a

sufficiently advanced stage to allow construction.

All propefty and/br propérty rights are to be perpetﬁal_
and are to be suffiéient for the following:
Construction of the project and/br any part thereof.
Construction of all revisions or modificationsﬂ
Maintenance and operatidn of the project.
Access and controi of access.
Flow of all flood ﬁaters and all future'waters
due to changed coﬁditions.
Deposition of all materials.
Storage of all materials.
Control of all surface use.

Control of all subsurface use as may affect the project.

-18-~
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Maintenance and Operation

Maintenance is to be in accordance with standards

adopted by The Reclamation Board, State of California.

Sediment removal in the project area is to be an
annual operation by the maintenance forces. A 1,000,000 cubic
yard storage capacity 1s to be availabie annuaily in fhe flowage.
area. The area allowed for storage is not to decrease the'60,000
cubic feet per second design‘capacity of the Colusa Welr and is
not to decrease the 20 minute detention time at 1.5 feet per
second except under extreme cpnditions. ‘

‘Accordingly, sediments in the bypaSs will be maintained
étrbr below grades as determined by The Reclamation Board through'
hydraulic analysils pf the floqd flows and anticipated rate of
sedimentation. Removed sediments are to be spoiled in the area
as designated on Plate}2.

Grading and shaping in the project area 1s to be an |

annual maintenance operation. Erosion channels are to be minimized
and areas of excessive éeposition removed or)spfead out. The
pﬁfpose of the grading and shaping is to maintain the area so as.
to cause flood waters to flow as sheet flows.

Clearing 1in the projeot area 1s to be an annual
maintenance operation. Isolated areas of vegetative growth are '
to be removed. Vegetative growth is to be maintained essentlially
uniform from bank to bank when measuredbat right angles to the
direction of flow; howevef, the growth, as measured along the line

of flow, may vary, as determined by the Reclamation Board. The
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purpose of the clearing is to control the hydraulic roughness as
necessary to control flow velocities and to assure that the flow’
is essentially uniform across any section of channel.

The vegetative screen is to be maintained as an annual

operation. The vegetative screen is to be irrigated during the
dry summer season., Insect and disease Sprays are to be applied
as‘required° "The purpose of the vegetative screen is fo‘incfease
“hydraulic frietion across the mouth of the basin area to control

velocity.

The levees are to be maintained annually in eccordance
with standard levee‘naintenance procedures adopted by the Reclama-
tiqn Board. | |

Ditches are to belcleaned and vegetative growth removed
as annual maintenanee;

gge-of‘the project area thet interferes wlith maintenhance
or operation is to be prohibited. - Use of the project area that
does not interfere with maintenance or operation may be allowed.
The purpose of controlling the use of the area is to: (1) assure
proper controi-of clearing which is neéeSsaryvto control the
hydraulic roughness in the project area; and (2) assure proper

sediment control, removal, and storage.
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CHAPTER V

COST ESTIMATES

27. Project Cost

Costs of lands and rights of way were estimated by
The Reclamation Board staff right—bf—Way appraisers.

Construction costs and cost of utility relocations were
estimated by The Reclamation Board staff engineers.

Summary of Estimate of Cost

Feature . Amount

Land $ 164,000
~Land Clearing ' 50,000
Land Leveling 307,000
Levee Embankment 329,250
Drainage Ditches , 26,000
Drainage Structures 1,000
Rock Revetment 46,200
Planting Vegetative Screen 1,700
Patrol Roads : 15,300
Utility Relocation ' 3,000
Sediment Settling Area* 500,000

Project Cost $1,443,450
*The cost estimate for the Sediment Settling Area
is based on maximum construction requirements.
The actual construction of a sediment séttiing
area is to be deferred tb allow field observations

of sediment management under scheduled maintenance.

28. Maintenance Cost

Levee maintenance costs are based on standard maintenance
for the levee extensions, plus additional costs to repair

anticipated wave wash.



Sediment removal and grading costs are based én
-removing an average 200,000 cubic vards of sediments annually
from the entire bypass flowage area, plus grading and shaping
to minimize scour channels.

‘ Clearing costs are based on clearing as necessary
to control vegetative growth within the entire bypass flowage
area, |

Vegetative screen maintenance costs are based on

irrigating, spraying, and replacing screen growth as required.

~Annual Cost

Levee maintenance $ 4,500
Sediment removal and grading 53,000
Clearing ‘ 6,000
Vegetative screen - ____400
‘ $ 63,900

15% Administrative and
Overhead ' 9,585

Total" $ 73,485
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CHAPTER VI

BENEFITS

Flood and Sediment Damages

Since the construction ef Colusa Weir, flood flows
have been transporting sediments which have been depositing
in.a delta at the mouth of the bypass and on adjacent farmlands.
The fine silts transported and deposited have been beneficial to
farming as it is excellent soil for farm crops. The sediment
depositions, however, have altered drainaée patterns in the

area to the point where orchards north of the bypass are being

- threatened. Landowners have notified The Reclamation Board that

slow and improper drainage of ponded flood waters, whieh remain
when flood flows recede, is a continuing and increasingly
serious problem. Orchards ih the area have developed "sour-sap"
damage to the extent that the land is becoming marginal for
orchard crops.

In more recent years for the past decade or so, flood
flows have been transporting an inereasing amount of coarse
sediments consisting of sand and finé sand. The coarse sediments,
unlike tﬁe fine eilts, are detrimental to farming. The coarse
sediments are depositing on the delta at the mouth of the bypass
and oh adjacent farmlands. The increasingAdamage to the farmlands
has resulted in court actions for damages being filed against the
State of California. As a result, in 1964, 400 acres of farmland
were purchased by the State of California for $2055000 and, in 1967,

120 acres of farmland were purchased by the State of California for

- 23 -



30-

$80,000. The steady and increasing nature of the sand encroach-

ment on the adjacent farmlands indicate continuous future damages

and hence continuous future lawsuits for damages.

The total depth of sediments in the delta at the méuth
of the bypass has steadily increased to the point where design
flood flows are being effected. The city of Colusa has notified
The Reclamation Board by a resolution expressing its concern for
the safety of the Sacramento River Flood Control Project downstream.
from Colusa Weir and hence concern for the safety of the city of
Colusa. State maintenance agencies have also expressed concern-
over the steady build—up of sediments and the proper operation of
the Colusa Weir.

When the sediments build up to an elevation where the
backwater effect impairs flood flows over Célusa Weir, the dbwh—
stream flood flows in the Sacramenﬁo River will be.increased with
corresponding decrease in the safety of the Sacramento River Flood

Control Projéct.

Benefits

Restoration of drainage to approximately 400 acres of
orchard lands north and west of Colusa Weir Bypass.

Protection for an estimated\BOO acres of adjacent farm-
lands from encroaching damaging sediments.

Protection fér the Sacramento River Flood Control Project
from Colusa Weir downstream to the Fremont Weir at the head of Yolo
Bypass. The area protected by this portion of the Sacramento River
Flood Control Project is approximately 35 miles in length (or 60

river miles) by 10 miles in width and is comprised of highly developed
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agricultural lands and includes the townsites of Colusa, Meridian,

Grimes, Robbins, and Knights Landing.
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33.

CHAPTER VII

CONSTRUCTION PROGRAM

General

The project will be'combleted in consecutive construc-
tion contracts, with the first construction beginning in the fall
of 1967.

First Contract (September 1967)

The first contract will be for the construction of a

-level pad, upon which a vegetative“screen will be planted at a

later date. The planting is to be in early spring after flood

-flows recede. It is therefore necessary to prepare the planting

area in advance prior to the flood flows.

The pad will be constructed across the area which is‘to
be the east end of the proposed bypass basin. The pad will begin
near Laux Road and extend southerly approximately.one and one-
quarter miles then westerly one-half mile. (See Plate 2)

A boundary ditch will also be constructed on the sbutherly
and .easterly property line of an 80-acre parcel to be acquired
from Butte Creek Farms.

Second Contract

The second contract will provide for the cutting and
planting of willows to form the desired dense vegetative screen
aldng the easterly limit of the deposition area. The screen will

be planted in the level pad constructed under the first_contract.

The planting will be accomplished under contract by the State

Division of Forestry.
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35.

Third Contract (May 1968)

The third contract will be for the extension of the
existing bypass training levees, clearing and leveling the existipg
bypass, clearing and leveling the area between the levee extensions,
and constructing drainage ditches. |

| The north training levee will be exﬁended northwafd
approximately 2,400 feet to the southside of Laux Rdad, then east

parallel to Laux Road approximately 4,700 feet. The south training

levee extends southerly approximately 1,300 feet and then easterly

4,800 feet.

The area between the existing_bypass levees énd the ex-
tended bypass levees will be cleared of trees, logs, brush and ali
other vegetation. Grubbing will not be reguired in this area. -In
areas of levee construction, clearing, stripping and grubbing will
be required. 1In areas of ditch conétruction clearing will be re-
guired.

The land leveling shall include the backfilling of all
irrigation and drainage'ditchés within the project overflow afea.

A drainage ditch will be constructed adjacent to the
north training levee parallel to Laux Road. A drainage ditch will

be constructed westerly of and‘parallel to the north-south leg .of

the north training levee.

Ramps will be constructed to provide access to the area
between the extended training levees.

Fourth Contract

The fourth contract, for the construction of a sediment

- basin, with a 1,000,000 cubic yard capacity, is to be held in
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abeyance until significant observations can be made of flood flows
under the new project conditions. Scour patterns and sediment
patterns are to be observed and the sediment collection area

adjusted accordingly.
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37.

CHAPTER VIII

CONCLUSIONS AND RECOMMENDAT IONS

Conclusions

Based on the facts and studies contained in thié
design memorandum, it is concluded that:
é. The adopted proposed Modification Plan
, is economically justified on the basis of primary
‘benefits to the safety of the Sacramento River
Flood Control Project; and
b. The adopted proposed Modification Plan
will provide the desired operation of Colusa Weir.

Recommendations

Pursuant to the information contained in this

désign memorandum, it is recommended fhat:

a. The Reclamation Board proceed with the
preparation of contract plans and specifications
for the project; and

b. The Reclamation Board contract for the

construction of the project.
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Sacramento River Flood

Control

Project Design Flows
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