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SUPPLEIYlEJ:lJT TO STANDARD
OPERATION AND MAINTENAl'J'CE IvIANUAL

SACRA1I.1ENTO RIVER FLOOD COIll"TROL PROJECT

UNIT NO. 154
.MOULTON V:lEIR AND TImXNING LEVEES

SECTION I - INTRODUCTION

1-01. Location. - The improvement covered by this manual is that
part of the Sacramento River Flood Control Project which includes the
Moulton Weir together with its adjoining outflow ~hannel and training
levees.

of the
of the
Colusa

Moultonv-Teir is located along the easterly side (left bank)
Sacramento River at river mile 158.5 and about eight miles north
town of Colusa, California within Levee District No.3, in
County, as shown on the Location Map, Exh,ibit A,..;I..

\.).,'11,

1-02. Project Works. ,.. The flood-control works included in this
manual was aUthorized by-the Flood Control Act of 1917 as modified by the
Acts of 1928, 1937, and 1941.. As E/hown on drawings of Exhibit ;B, M01.llton
Weir is a fixed concrete weir with concrete;: abutments at eaeh end, and the
outlet channel is flanked by training levees. Adjoining the abutments
are levees that are paved With cobbles on the riverside slopes.

1-03. Protection Provided .... The primary f1.lllction of Moulton Weir
is to provide &means for re]eaE of overfloW waters of the Sacramento
River into Butte ;Basin at such times when floods exceed the safe carrying
capacity of the main channel of the Sacramento River d01'mstream from the
weir. The weir structure was built to prevent scour of the by-pass channel
during flood periods. Since the crest elevation of Moulton Weir is fixed
at elevation 77.0, protection 1s provided to agricultural land in ;Butte
Basin only during low or intermediate flood stages. The project design
capacity of Moulton Weir is 25,000 cubic feet per second.

1-04. Construction Data and Contractor. - Construction of Moultott
Weir was accomplished by Lord & Bishop under Contract No. H-llO,-eng-879
with the Sacrame!').to District Corps of Engineers. Work was started on
13 November 1931 and completed on 12 March 1932. Under Contract No.
W-II05-eng-890 C. W. Wood constructed the Moulton By-Pass levees.

. 1-05· Flood Flows. ~ For the p\~poses of this manual, the term
t1floQd" or "high water peri,od" shall refer to flows vThen the water
surface in the Sacramento River reaches or. excee4s the rea4ing of 79.0
on the U. S. Corps of Engineers and State Division of Water Resources
continuous water stage recorder and staff gage located near the
south end of Moulton Weir. This gage is set on U. S. Corps of Engineers
datum. .

1
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1-06. Assurances Provided by Local Interests.- Assurance of
cooperation by local inlSerests--is p~vided by State legislation as con
tained in Chapter 3, Part 2, Division· 5 of the State Water Code (see
paragraph 2-02a of the Stapdard Manual). .

1-07. Acceptance by State Rec~~~ation Boa~. - Responsibility for
operating and maintaining the completed works was officially accepted
by the Reclamation Boa~d of the State of California on 18 December 1951,
as shovr.n on the attached letter of acceptance, ~~hibit F.

1-08. Superintendent. - The name and address of the Supe~tntendent

appointed by the state or acting as a representative of the State Division
of Water Resources to be responsible for the continuous inspection, opera
tion and maintenance of the project works shall be furnished the District
Engineer, and in case of any change of superintendent, the District shall
be so notified.

2
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SECTION II

FEATURES OF THE PHOJECT SUBJECT TO FLOOD CONTROL REGULATIONS
r I ,",~ .,".

2..01. Drainage a.nd Weir structure. -

a. Description. The Moulton Weir is a fixed concrete drainage
structure located in a nitural overflow area, along the easterly side of
the Sacramento River about 8 miles north of Colusa, California. The main
concrete section of the weir is 17 feet high and has a crest length of
500 feet. Concrete abutments at each end of the weir are 40 feet wide
and 54.5 feet long and extend 8.5 feet above the crest of the weir. A
concrete apron adjoins the weir apd extends for 30 feet downstream
and contacts a cobble-lined channel bottom 2 feet thick that extends an
additional 70 feet downsteam. Upstream the channel bottom is paved with
cobbles for a distance of 34 feet beyond the faCe of th~weir. The weir
outlet Channel is flanked by training levees, paved with cobbles, that
adjoin the abutments and extend downsteam from Station 1~r50 to 21+90
along the north side and from Statiop. ;LJ.+30 to 17+50 along the south side.

b. For pertinent, Requirements of the. Code of Federal Regulations
and other requirements see the following:

(1) Maintenance - paJ;'agrap~ 5-02 of the Standard Man1,la1 r

(2) Check Lists - Exhibit E of this Supplement; Manual.

(3) Operation - paragraph 5-04 of the Standard Manual.

e4) Additional Requirements - paragraph 5-05 of t;he Standard
Manual.

(5) Safety ReqUirements - paragraph 5-06 ot' the Standa.rd
Manual.

2-02. Channel.

a. Description. The leveed channel in which Moulton Weir is
located extends from the Sacramento River easterly about 3,000 feet, as
shown on draWings of Exl;libit B. Adja.c;ent to M01Uton Weir the channel is
paved with cobble stone~ from a point 34 feet upstream f'rom the weir
section to a point 70 feet d01~1steam from the weir section.

b. For pertinent Requirements of the Code ot' Federal ReguJ.ations
and other requj.rements s~e the follow~:p.g:

(J.) Maintenance - paragraph 6..02 of the Standard Manual~



,,\ .

(2) Check Lists - Exhibit E of this Supplement Manual.

(3) Operation - paragraph 6-04 of the Standard ManuaL

(4) Safety Re~lirements - paragraph 6-05 of the Standard
Manual.

It shall be the duty of the SuperintenCl.ent to maintain a patrol
of·the project works during all periods of flood in excess of a reading
of 79.0 on the gage located near the south end of Moulton Weir, as indicated
in paragraph 1-05 of this manual. The Superintendent shall dispatch a
message by the most suitable means to the District Engineer whenever the water
surface at Moulton Weir reaches the gage reading indicated above. The
Superintendent shall cause readings to be taken at intervals of two
to four hours during the period vn~en the water surface is above flood-flow
stage and record the tj.me of the observations. One copy of the readings
shall be fOrYrarded to the District Engineer immediately folloWing the
flood, and a second copy transmitted as an indlosure to the semi-annual
report in compliance ,vith paragraph 3-06 of the Standard Manual.

2-03. Levees.

a. £escription. The training le~ees described in this manual
are located along the outlet channel and adjoin the north and south
abutments of Moulton Weir. As shown on DrITg. No. 50-4-1297-J. of Exhibit B,
the north levee extends frow. sta·tion 1'7+50 to station 21+90 and the south
levee extends from station 11+30 to station 17+30. The crown width is
20 feet and slopes are 1 on 3 on the water side and 1 on 2 on the landside.

b. For pertinent Re~uirements of the Code of Federal Regulations
and other +,e~uirements see the follOi'ring:

(1) Maintenance - paragraph 4-02 of the Standard Manual.

(2) Check Lists - Exhibit E of this Supplement Manual.

(3) Operation - paragraph 4_0L~ of the Standard Manual.

(4) Special Instructions - paragraph 4...05 of the Standard
Manual.

2-04. Miscellaneous Facilities.

a. Description. Miscellaneous structures or facilities which
vTere constructed as a part of, or in cO~1junction With, the protective works,
and which might affect their functioning, include the follovring:

4



(1) Ut.ility Relocation. None.

(2) Hydrographic Facilities.

(a) U. S. Corps of Engineers and State Division of Water
Resour~es continuous water stage recorder and staff
gage located near the south end of Moulton v.Teix'.

b. For pertinent Requirements of the Code of Federal Regulations
and other requirements see the following:

(1)

(2)

(3)

Maintenance - paragraph 1..02 of the Standard Manual~

f

Check Lists - paragraph 7-03 of the Standard Manual.

Operation - paragraph 7-04 of the Standard Manual.

5
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SECTION III - REPAIR OF DAMAGE 'XO PRo,mCT ~TORKS

AND :ME'I'HODS OF C01\ffiATINQ. In.JOOD COl~D'rTIOlifS
-~ . ~ -

3-01. Repair of Da~... In the event of serious damage to the
project \·mrks) whether due to flood conditions or other causes) and
which may be beyond the capability of local interests to repair, the
Superintendent will contact a representative of the Division of Water
Resources) State of California who coordinates maintenance of project
works of the Sacramento River Flood Control Project. The State repre
sentative will give assistance or l3.dvice)or will determine appropri.;l.te
action to be taken.

3-02. Applicable Methods of Combating Floods. - For applicable methods
of combating-flood conditions) reference'is·made to Section VIII of the
Revised Standard Manual) 'vThere the subject is fully ~overed.

6



E'lHIBIT A

FLOOD CONTROL REGUU.TI01'JS
(See Standard Manual)





File No.

EKHIBIT B

liAS CONSTRUCTEDII

DRAvlINGS

See separate folder for the following drawings:

50-9-1248-5 MOluton Weir - Plan, Location, Cross-sections
-------------------~a"'n;-;;:,aJ3orJ.ngs. Sneet I

50-9-1248-6

50-9-1297-1

Moult.on Weir - Weir Details. Sheet 2

Levees n~cir MoUlton Weir. 1 Sheet.

EXHIBIT B
Unattached
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EXHIBIT C

PLATES OF SUGGESTED FLOOD FIGHTING METHODS

(See Standaro. 1;iIanuaJ.)
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EXHIBIT D

CEECK LIST l\TO~ l

LEVEE INSPECTION REPORT

(See Standard Manual)
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EXHIBIT E-
CHECK LISTS OF LEVEES

CB"ANJ:.JEL AND STEJC'IORES

For definition of tlflood" or "high Ivater period" see
paragraph 1-05 of this manual.

EXHIBIT E
Sheet 1 of 7



CHECK LIST NO. 2
MOULTON w.rr:JE

Inspector's Report Sheet Noo xnspector_' --___

Date .......__- _ Superintendent ..,r '

"(0 ...--,----,.......,----------..--,.---+-------------------,
Item Rewarks

(a) Location"b,y Station

~b) Settlement, s;J.oughing, or loss of
grade
I

----------.-----,-~ ", .. ' . . -
(0) Erosion cf levee slopes

. ,I ,"

(d) Condition of roadways, inc1~ding
ramps

,j .01.1

Comments

J I
I

-(-e-)-E-V-i-d-en-c-e-,-o-f-s-e-ep-a-g~e~-----~--'r-

_ .......------.~-~'!'"""I"'- '"' v. ,.._, -,--"'.,-...,.------1-.--,-._.---~'--------
(f) Cona,itiol1 of ,farm gates and" '"

_~-f_e-n_c-in...·g_-.-.,.,.....-·---..............-----...."..·_-rl~ ~...~_......__~_.....+" -.......-"_

(g) Maintenance measures taken since
last inspection I

.,....-----..,.--~--.,.,....-----......~..,.-:------I-·lf-----~----...,..., --..,...,.....--.--.----
I
I
I

.,. -- ...L.....,.........--'!,-----.. '""""~~~--.--....._.,.....,-...,./'__..

EXHIBIT E
Sheet 2 of 7



1H§1:IUI.Q110Np FOR CQliPJ&,~INQJ3~T 2..". EXJUBIT E
('fo be printed on back of sheet 2)

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

Item (b) If sufficient settlement of earthwork has taken place to be
noticeable b.Y visual observation, indic~te 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 of back toe of
levee has taken place to be noticeable by visual inspection,
indicate area affected a~d depth~

Item (q) Note any natural change in any section of'roadway or ramps.
Indicate any inadequacy in surface drainage system., '

Xtem (e) Indicai1e epy evid€mce of ,seepage th.t'ough the embankment section.

Item (f) Indicate the serviceability of all farm gates across the
embankments and roadway, and indicate if repainting is
required.

Item (g) lndicate maintenance meaS1.'1.!'es "that have been performed since
last inspection and thei~ condition at the time of this
inspection. '

Item (h) Record op~nion, if any, of contributory causes' for conditions
observed and also any observations not covered under other
columns.

NOTE: One copy of the Ins-pector's Report. is to be mailed
to the Pistrict E~gineer immediately on completion,
and one copy is to be attached to and submitted with
i1he Superintendent's ae~-annual report.~

EXHIBIT'E
Sheet :3 of 7



CHANNEL AND RIGHT.-OF~WAY
---~._--=---- ......--

NQJ1f;1QN..~.lli

Inspector's Report Sheet No. ------

Date~ .__. ....... __

Inspector__, __

Superintend~nt. .__-

V'1>" •

. .... -~- - ee:a---,""""- ~-_.._--
- Item -"'-- Remarks ..-I I

(a) Name of cha,pnel and locatj.on
by stations

..~~ , '

(b) Vegetal growth in channel

v_"
, I, ..

" ---.,'--

(c) Debris and refuse in channel

- I ----- ..,.... -- - - -
(d) New construction within

right-or-way
--- -......,.. - I ---~- - -. F

(e) Extent of aggradation or
degradation

-- - ._1_ - -- ...- 7 '

(f) Condition of riprapped
section,

. . .~- I . I. ,-.of -

(g) Condition of bridges

- ;a;a •• ""I"'"¢.... -~, -r---" ""'-r,i i . ---
(h) Measures ta,ken since last,

inspection
--- -- -- --- -

(i) Comments

I .,'~"!,,,!,",; ."~ - - ......- . , - " -I. , , I, Ii,

EXHIBIT E
Sheet 4 of ?
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!NSTRj!CTIONS FOR COMPLETING SHEET 4. EXHIBIT E
(To be printed on back of sheet 4)

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

Item (b) ~ote nature, extent, and size of vegetal growth within the
limits of flood flow channel.

Item (0) Note nature and extent of debris and refuse that might cause
clogging of the conduits of the irrigation intake works,
fouling of the tainter gates, or the bridges over the channel.

!tem (d) Report any construction along the diversion channel or above
the diversion channel or above the diversion works that has
come to the attention of the inspector a;nd that might affect
the functioning of the project.

Item (e) Indicate any change in grade or aligIlment of the channels,
either by deposition or sediment or scour, that is notice
able by visual inspection. Estimate 84Uount and exten"h.

Item (f) Indicate any change that has taken place in the riprap
such as disirrhegration of the rock, erosion, or movement
of the rock. Note the presence of vegetal gr9wth through
the riprap. .

Item (g) Note any damage or settlement of the footings of the
bridges. Indicate condition of wooden structures and if
repainting is required. Indicate condition of bridge
approaches, headwalls, and other appurtenances.

Hem (h) Indicate maintenance measures that have been performed since
the last inspection and their condition at time of this
inspection~

Item (i) Record opinion, if any, of contributory causes for conditions
observed, also any observations not'coyered under other oolumns.

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 subnrl.tted wii;.h
the Superinten~entls semi-annual report.

EXHIBIT E
Sheet 5 of 7
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Q@Q.UIST NO 0 .J±

NOULTON \:lEE

Inspector's Report Sheet NOe ---

Date._--__. _

Inspector_._------~--

Superintendent~ __

•._.It§!n..---, I .~ Remarks _ ....-

(a) Condition of Concrete
Abutments

-
(b) Oondition of concrete ",eir

'-1-
(c) Oondition of concrete apron ,

I.,
'- ,....-_.... ----

(d) Oondition of riprapped
sections

------------,---------

._-...--._,------_._--+-........-----~ .._-~-....---, ----
(:r)

. .

(e) Vegetal growth

Accumu~at~: ~ ~r~:h a~--i
debris

(g) Neasures taken since last
inspection

-.~

(h) Coments
--~---r' ..

I'----,......--------.---.--..,..,1-.-_-...-,.,, --.---,__

EXHXBIT E
Sheet 6 of 7



Items (a)
.(b) & (c)

Item (d)

Item (e)

Item (f)

Item (g)

Item (h)

INSTB.UCTIONS FOR CQIvlPIJETING SHEET 61-!tJQ.IIBIT-El
. (To be printed on back of sheet 6)

!nspect condition of concrete on aQlltments, weir and
apron. and record observations under appropriate item.

Note condition of riprap such as erosion, movement of
the rock or presence of vegetal growth through the
riprap.

Note nature, extent, and size of vegetal growth in and
around the structure •.

Note nature and extent of debris that might cause scour
around the abutments, weir or apron"

Indicate maintenance measures that have been performed since
the last inspection and their condition at time of this
inspection.

Record opinion, if any, of contributary causes for con
ditions observed, also any observations not covered under
other columns.

A copy of the inspecto~'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
Sheet 7 of 7
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LETTER OF AOCEPTANCE 

FI STATE REQLAMATION BOARD 

T 



Distr~ot Engineer 
Sacramento District 

THE . RECLAMATION BOARD 
OF THE 

STATE OF CALIFORNIA 

Ma~ch 11, 1953 

Corps of Engineers, U. Se Army 
P. O. Box 1739 . 
Sacramento 8, California 

Dear Sir: 

Reference your letters file No .. SPKKO-P 824.3 (Sac. R.F.C.F.) dated 
1 December 1951, 3 December 1951, 4. December 1951;three letters dated 
6 December 1951, 7 December 1951 and six letters dated 8 December 1951. 
Subject letters transferred to The Reclamation Board for operation and 
maintenance, variol1s levee units of the Sacramento River Flood Control 
Project. . 

The Reclamation Board at its 18 December 1951 meeting, on behalf 
of the State of California, accepted certain of the transferred units 
together with their contiguous waterway banks for operation and main
tenance, and rejected others.. A tabulation of the units so acc~pted 
or rejected is attached hereto. 

Yours very truly, 

THE RECLAMATION BOARD 
A. N. BARTON 

Chief Engineer and General Manager 

By Lsi D. H • ..Q§~ 
. . 1), M. CARR 

EXHIBIT F 
Sheet 1 of :2 
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December 18, 1951 

The Board accepted the transfer from the Corps of Engineers, in 
letters of dates listed below, the follovling reaches of levees and 
their contiguous waterway banks where applicable for flood control 
operation and maintenance as complete and meeting the requirements 
of the Sacramento River Flood Control Project. 

jt 

11 

Date of 
Letter- Levee Location 
1 Dec. 1951 N.-;ncrs.-T~aining 

Levees IVloul ton :rleir 

8 Dec. 1951 E. bank Sacramento 
River at Moulton Weir 

lliLm.?Xk§ 
Maintained 
by State 

Maintained 
by State 

Note: Only items pertaining to Operatiop and lfaintenance l~nual No. 154 
are included in the above copy.. ' 

EXHIBIT F 
Sheet 2 of 2 
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TO: The District Engineer
Sacramento District
Corps of Engineers
l209-8th Street
Sacramento, California

Dear Sir:

The semi-annual report for" the period (1 May 19;... to 31 October
19_) (1 November 19_ to 30 April 19_) Sacramento R;i.V8:r Flood Control

" Project --Moulton Heir is as rollow~: .

a. The physical condition of the protective works is indicated'
by the inspector's report, coples of which are inclosed, and may be
summarIzed as follOl']"s; .

(Superintendent's summary of conditions)

It is our intention topertorm the folJ..owing maintenance wo;t'k
~n 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 79.0 on the gage art southend ot Moulton Weir) 09.curred on
the following dates:

Dates
I

-.,
:;-lII!i •. ,..~

, COIf, i ....,....

Maximum Elevation
~".. Ai "\ ..

-r--,.,.........--...........--

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

(Superintendents log of flood observations)

During the high water stages when the water level reached a
height of _ _, on the gage or excess thereof (dates) __,
it was necessary to organize and carry out flood operations as follows:

(See Maintenance IVJanual .• ) .- . . .. -..

c. The inspections have indicated (no) or (the following) en
croachments or trespasses upon the project right-of-way~

d. (No) ( J permits have been issued for (the
following) improvements or construction within the project right-of~way.

Executed copies of the permit docUffients issued are transmitted
for your files~

e. The status of maintenance measures, indicated in the previo'lls
semi-annual report as being requir.ed or as suggest?d qy the represent-
I;3,tives of the District Engineer, is as f0110\>1s: .

(Statement of maintenance 9peJ;'ations~ item by item with per-
cent completion.) . .

f.. The fiscs,l statement of the Superintendent t s operations for.
t~e current report period ~s as fol10wsg

1. Inspection
2. MaintenanCe
3. Flood fighting

operat~ons .

TOTAL

Respect~ly SUbmitted,

J!;XHIBIT G
Sheet·Z of·Z
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