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OPERATION AND MAINTENANCE MANUAL SACRAMENTO RIVER
FLOOD CONTROL PROJECT

SECTION I

TNTRODUCT ION

. 1-01, Authority of Existing Project. The Sacramento River Flobd
Control Project was adopted by the Flood Contrel Act of 1 March 1917,
Public 387 - 64th Congress, (Hs Doc., 81, 62nd Congress; lst Session,
as modified by Rivers and Harbors Committee Doco, No. 5, 63rd Congress,
1st Session), and modified by the Flood Control Act of 15 May 1928,
Public Noes 391=70th Congress, (8.Doc. No. 23, 69th Congress, Ilst
Session), the River and Harbor Act of 26 August 1937, Public 392,

75%h Congress, lst Session, (Senate Committee Print 75th Congress; 1st
Session), end the Flood Comtrol Act of 18 August 1941, Public 228,
77th Congress, lst Session), (H.Doc. No, 205, 77th Congress, lst
Session)e

1=02," Sacramento River Flood Comtro)l Project, The Sacramento
River has its source in northern California, flows generally socuth,
and enters Suisun Bey, a waterway of the San Francisco Bay System,
The river is approximately 320 miles long and drains an area of about
27,000 squars miles, After emerging from the foothills it flows
through a broad alluvial valley some 30 miles widee. The river is
under improvement for nevigatioa, to provide a channel 10 feet deep
to Sacramento, 59 miles from the mouth, with lesser depths upstream
The flood control system of the Sacramento River embraces the followe

ing principal features:

a, Levees along the banks of the river and its

tributariese.

b, Weirs and floo&ways or by=passes to carry off

flood waters in excess of the capacity of the leveed river chamnnels.

c» BEnlergement of the river channel below Cache
Slough to carry the entire flood flow,

1-03, Protection Provided., The Sacramento River Flood Control
Project, when completed, will afford protection againgt flood dam~
ages to approximately 1,000,000 acres of land in the Sacramento
Velley., The project is designed to provide protection ageinst
all floods of record and should not fail oftener than about once
in 80 years on the averagee :




SECTION II

TOCAL COOPTRATION

2-01l. Tedcral Reguirements., The Act of 18 August 1941, provides
that "The projects for the control of floods and othor purposes in the
Sacramento River, Gallfornza, adopted by the Acts approved Ndrch 1; 1917,
Fay 15, 1928, and Au~ust 26, 1937, Public 392 (Senate Committee Print,
75th Congress, 1lst Session); are hereby modified substantially in accor-
dence with the recommendation of the Chief of Ingireer's in House Document
Numbered 205, Seventy-seventh Congresgs, first session."

: The recommendation of the Chief of Zngineers contained in
House Document 205, 77th Congress, lst Session, provides for the "comple—
tion of the Sacramento Valley Flood Control Project at an estimated addi-
tional first cost to the United States of "10 500,000; subject to the
provisiong that the State of California or responsible local agencies give
assurances satisfactory to the Secretary of War that they will provide,
without cost to the U:ited States, all lands, casements and righbs-of-way -
necesgsary for the complstion of tns »nroject; becar the expense of nscessary
highway, railroad, and bridege alterations; hold and save the United States
free Wzom claims for demages resulbing from congtruction of the works; and

. maintain and operate all works, after cormletion, in accordance with

regulations prescribed by the ueoretavy of ¥Igr.®

The Aot of 18 Auguet 1941 further provides "That the authoriza-
tion for any flood conbrol project heretofore or herelin adopted requiring
local cooperaticn shall expire five years from Lhe date on which local
interests are notified in writing by the War Department of the requirements
of local cooperabtion, unless sald interests sghall within sald time furnisgh
assirances sa%?sfactory to ths Secretary of “"ar that the requirsd coopera-
tion will be furnished." o :

2-02. State Legiglation. . Adop+1on of hedewal Policy, Enacument

f Caapber 1528, Statutes of 1947, which amends Articls 2 and added Articles
4, 5, and 6 to Chapter 3, Part 2, Divisicn 5 ol the Siate Water Cods, pro-
vides for the alopvion by and on behalf of the Stase of California of the
condlitions,  plans, cinstruetion and mode of maintenance and cperation of
works within the Sacremsntio River I'lood Control Projsct set forbh in Senate
Committee Print, 75tk Congress, lst Session, as authorized and approved by
the Act of Congress Public No, 392, 75th Congress, epproved 256 August 1937,
including the holding and saving the United States from damages due to
conciruction works are continued in effect. . ' :

b, Powers g and Duties of Depertment of Public Works apd Reclama-
tion Digtricte includs the follawxng,

"8%60, On behalf of the State the Department of Public
Vor“s, acting by and through the Stave Engineer, has supervi-
ory povers over thz malptenance and cperation oC he Tlood
eonb 0l works of the Sacremento River Flood Conti ol Project,

8361, The depariuent, acting by and through the Stats
Bngineer, srall mailutain and operate on behalf of the State ths
following units or portiocns of the works of the Sacramento River
Flcod Contbrol Troject, and the cost of such maintenance and
operation shall he defrayed by the State. :
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) (a) The east levee of the Subtter By-pass north of Nelson
Slough, : '

‘ (b) The levees and channels of the Wadsworih Canal, the
intercepiing canals draining into it, and all structures 1n01dental o
thereto.

(¢) The collecting canalg, sumps, pumps and structures of
the drainage system of Project No, 6 east of the Sutter By-pass.

(d) The by-pass cheanels of the Butte Slough By-pass, the
Sutter By-pass; the Tisdale Bympass, the Yolo By-pass and the
Sacramento By-pass with all cubs, canals, bridges, dems, and-
other structures and improvements conLalned therein and in the
borrow pits thereof.

(e) The levees of the Sacramento By~pass.

(f) The channels and overflow channels of the Sacramento
River and its tributaries within the Secramento and San Joaguin
Dyainage Digtrict.

(g) The EKnights Landing ridge cut flowage area,

(h) Tke flood relief cha nnels controlled by the Moulton
and Colusa Weirs .aud the training levees thereof.

(i) The levee on the left bank of the Sacramento River ad-
joining Butte Basin, from the Butte 810u~a outfall gates upstream
to a point four miles no“tborlj from the Moulton Welr, after completlon.

(3) All weirs and relief structures.

(k) The west levee of the Yolo By-pass, extending from the
west end of the Fremont ileir southerly to the Cache Creek Settling
Basin and the east levee ¢f the Yolo By~pass from the Fremont Weir

. southerly two miles.

(1) The levee on the west bank of Feather River extending a

" distance of sbout two miles southerly from the Sutter-Butte Canal
headgate. :

(m) The levees of Cache Creck and the easterly and westerly

levees of Cache Creek sebtling basin.

837 It is the responsibility, liability end duty of the
reclamatlon disbricts, levee districts, protection districts,
drainage districts, municipalities, and other public agencies
within the Sacramento River Flood Control Project limits, to
maintain and operate the works of the project within the boundaries
or jurisdiction of such agencies, excopting only those works
enumerated in Section 8%61 and those for which provisicn for
maintenance and operation is made by federal law,™

2-0%. Maintenance and Operation of the Unit of ILeves Covered by
this lanual,. The responsibility for the maintenance and operation of
the Tunit of levee covered by this manual, described in paragraph 4-~01,
was 'sccepted by the Reclamation Board of -the State of California, as
shown under attached resolution, Exhibit Wi,




SECTION III

MAINTENANCE AND OPERATTON

GENERAL PROCEDURE

3=0l, Regulations, The purpose of this manual is to assist

the local interests in the meintenance and operation of Flood Con-
.. trol Works constructed by the United Btates in accordance with the
Flood, Control Regulations conteined under Section 208410, Title B33
of the Code of Federal Reguletions, approved by the Acting Secretary
of War on 9 August 1944 under the authority covered by Section 3
of the Flood Control Aot of 22 June 1936, as amended and supplemented.
4 copy of the approved regulations is bound at the back of this

volume as Exhibit "A", Compliance with these regulations is one of

the requirements of local cooperatione

" B=02, Provisions, The general provisions under the Flood Con~

trol

Regulations are listed below:

"1, The structures and fagilities constructed by the
United States for lccal flood protection shall be continuously

“meintained in such s menner and operated at such times and for

guch periods as may be necessary to obtain the meximum benefits.

2, The State political subdivision thereof, or other
responsible local agency, which furnished gssurance that it
will maintain and cperate flood control works in accordance
with regulations prescribed by the ‘Secretary of War, as re-

" quired by law, shall appoint a permanent committee comsisting
- of or headed by an official hereinafter called the "Superin.
tendent," who shall be responsible for the development and

" States, .

maintenance of, and directly in charge of, an organizetion _
responsible for the efficient operation and maintenance of all
of the structures and facilities during flood periods and for
continucus inspection and meintenance of the project works
during periods of low water, all without cost to the United

3¢ A reserve supply of materials needed during a

flood emergency shall be kept on hand at all timese

4, No encroschment or trespass which will adversely
affect the efficient operation or mainltenance of the project

works shall be permitted upon the rights~of-way for the pro=-

tective facilities,

5, No improvement shall be passed. over, under, o

" “through the walls, levees, improved channels cor floodways, nor

shall any excavation or construction be permitted within the

limits of the project right=-of=way, nor shall any change be
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mede in any feature of the works without prior determination
by the District Engineer of ths War Department or his althe
orized representative that such improvement, excavaetion,
construction, or alteration will not adversely affect the
functioning of the protective facilities. Such improvements
or slterations as mey be found to be desirable and permissible
under the sbove determination shell be constructed in accord-
snce with sbandard engineering practice, . Advice regarding
the effect of proposed improvements or alterations on the
functioning of the project and information concerning methods
~ ‘of comnstruction acceptable under sbendard engineering practice
"shall bo obbained from the Distriet Engineer, or if otherwise
obtained, shell be submitted for his approvals Drawings or
-prints showing such improvements or alberations as finally
- constructed shall be furnished the District Engineer after
completion of the work, : :

B8y It shall be:the,duty of the superintendent to gubmit
e semimannual report to the District Engineer covering inspection,
maintenence and operation of tle protective workss '

7o~ The Distrioct Engineer or his suthorized represent-
sbive shall have access at all times to all portions of the
protective workse . - . ;

8, Maintensnce measures or repeirs which the District
Engineer deems necessary shall be promptly teken or made,

95' Appropriate measures'shall be taken by local authe
orities to insure that the activities of all local orgenize-

—ti-ons—operating public or private facilities conneched. with.
the protective works are coordinated with those of the Super =
intendent's organization during flood periods. ”

: v 10, The War Department will furnish local imberests

_ with an Operation and Maintensnce Manual for each completed
-project, or separate useful pert thereof, to assist them in
carrying out their obligations under these regulations,”

o 3«03, Duties of the Superintendent, In line with ‘the pro=
vigions covered by the reguletions, The general duties of the
‘Superintendent should include the following: ‘

‘ &, ‘Training of Key Persomnel. XKey personnel should bs
treined in ordér that reguler mainbenance work may be performed
efficiently and to insure that unexpected problems rslated to
flood control may be handled in an expeditious and orderly menner.
_Ths - superintendent should have available the nemes, addresses and
telephone numbers of all his key men and a reasoncble number of
sUbEtitutese These key men should in turn have similar date on all
- of the men that will be:necessary for assistance in the dischargs
of their duties. The organization of key men should include the




following:

1. An assistent to act in the place of the Superins
“tendent in case of his absence or indisposition.

2. Sector foremen in sufficient number to lead main-
tenance patrol work of the entire. levee during flood fights.
High qualities of leadership and responsibility are necessary
for these positions. :

: be Stream flow stages, Permenent arrangements should be -
made by the Superintendent with the Corps of Engineers at Sacramenso,

California, bo secure stream flow stages and forecagts ol stream
flow stages and weather conditions of effective streams and drain-
age areas to properly plan adequate measures of protectione

.

co Semi-amnual Report, The semieannual reports required
under Paragraph 208010 (2)(6) of the regulations should be sub-
mitted within a ten day period prior to 1 June and 1 December of
each year and should include all dated copies of reports cf in-
spections made during the period of reporte Also, the nature, cdate
of construction, snd date of removal of all temporary repairs and
the dates of permenent repairs should be included in this reporte
Other items end suggestions relative to public cooperation, public
sentiment on the protection obtained, and other allied subjects
are considered pertinent and desirable deta for inclusion in the
report, but are not required,

de Check lists, The check lists shown in Exhibit "D"
end "E", should be used in each inspection to imsure that no fea-
tures of the protective system are overloocked. Items requiring
maintensnce should be noted thereon; if items are satisfactory they
should be so indicated by a checks

e, Proposed improvements or alterations. Drawings or
prints of proposed improvements or alterations to the existing
Flood Control Works must be submitted for approval to the District
Engineer, Sacramento District, Corps of Engineers, Sacramento,
California, sufficiently in advance of. the proposed construction
to permit adequate study end consideration of the work. Drawings
or prints, in duplicate, showing any improvements or alterations
as finally constructed should be furnished to the Corps of Engineers
after completion of the worke
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 SECTION IV

FEATURES OF THE PROJECT

SUBJECT TO FLOOD CONTROL REGULATIONS.

401, ququ.

a. Description. The flood control works covered by
this menusl form an integral part of the Sacramento River Ilood
Control Project, They consist of the enlargement of two sections
of levee with two drainage structures built through the levee and
provide direct protection to Reclamation District No, 2035 agalnst
flood waters entering Yolo By-Pass. The grade of the flood plsne
varies from elevation 34.3 ab the upper end to 29,8 at the Jlower
end. The levee grade provides a freeboard of six feet above the
flood plane, (All elevations are referred to U.S.E.D. Datum) .-
Tt is estimated that a flood flow of 600,000 second-feet past
this section of levee, just below the mouth of Willow Slough,
will produce the adopted plane. Such a flow is not expected to
occur oftener than once in 200 years, on the average,

: This levee measured along the traverse extends from
Station 0400 to 85400, a distanse of 8,500 feeb, and from Station
212%00 to 320%00, a distance of 10,800 feet. The combined lengths
megsured 19,300 feet, : A A

The cross section of the levee is formed with a crown
20 feet wide, 1 on 3 slopes on the landside, 1 on 2% on the rivere
side above the flood plang and 1 on 4 slopes below the flood plane,
The flood plane referred to herein is located at an elevation six
feet below the crown of the levee. The elevation of the top of

A the levee varies from 40,3 at the upper end to 35,8 at the lower

end, Construction also included a grawvel road surfacing 12 feet
wide on top of the levee with turnouts at 1,000-~foot intervals,
50 feet long and 18 feet wide and the necessary road gpproaches
and appurtenances, ' S :

(1) Location. The enlargement of the two sections of levee

covered by this manuwal, run through Reclamation
District No. 2035, along the west side of the
Yolo By-Pass approximately ten miles northwest-
erly from Sacramento, California, as shown on
attached drawings No, 50-4-2214 and No, 50~13-
2340 (See Exhibit nBM), ’ A -

(2) Conmtrastor., The work was aceomplished by H ,
Barl Parker, contractor, under Contract No, W-
Qh~Lb7~eng=602, Modification No, 3 copy of
which 1s on file in the office of the District
Engineer, Corps of Engineers, Sacramento Dis-
trict, Sacremento, California.
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(3) Dates of Construction, Started on 21 October

(4)

(5)

b,

1944, and was comp]eted on 13 July 1945,

Construction Features, In general, all con-
struction features are based on Standard Plans
and Specifications, and details are fully
covered in the attacheéd drawings listed beloiv,

Dramings, {(See Exhibit "B", Plates 1 to 5):

(a) File No, 50-4=~22L4, in three sheets,
entitled "Proposed Enlargement, West
Levee, Yolo By-Pass from S.N, Railway
southerly 1.6 miles, and from 1.9 miles
south of Willow: Slough southerly 2
miles, .

(b) File No, 5o~13~2340, Locality Hep, in
one sheetb,

Pertlnent Requlrements of Section 208,10, Title

33, of Code of bederal Regu] thHSa

.,

-Malntenance.A Thevouperintendent shall provide

- at all timed such maintenance as may be required

to insure serviceability of the structures in
time of flood. lieasures shall be taken to pro-
mote the growth of sod, exterminate burrownLng
animals, and to provide for routine mowing of
the grass and weeds, removal of wild growth and
drift deposits, and repair of damage caused: by
erosion or other forees, Where practicable,
measures shall be taken to retard bank erosion
by planting of willows or other suitable growth
on areass riverward of the levees, Periodic in-
spections shall be made by the Superintendent
to insure thut the above magintenance measures
are being effectively carried out and further;
to be certain that:

(I) No unusual settlement, sloughing or mater—
lal loss of grede or levee cross smctlon
has talten place,

(II) No caving has occurred on either the land~
side or the riverside of the levee which
might affect the stability of the levee
section;

(III) No seepage, saturated areas or sand boils
are occurring;
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(IV) Toe drainage syshems end pressure relief wélls are in

good working condition, end that such facilities are
" not becoming clogged;

(V) Drains through the levees and gates on said drains
are in good working conditiong "

(VI) No revetment work or riprap has been dlsplaced
-washed out, or' ;emoved- ’

(VII) No action is being taken, such as burning grass
and weeds during inappropriate seasons, whloh'w1ll

retard or destroy ‘the growth of sod;

(VIII) Aocess rofds to and on the levee are belng properly
mamtalned° :

(I%) Cattle guards and gates are in good conditiony

X) Crown of levee is shaped so as to drain readily,
and roadway thereon if eny is well shaped and
meintained; ‘

(X1) There is no Unauthorlzed grazing or vehlcular trafflc
on the Jovnes= .

(XII) PEncroachments are not being made on the levee right-
- ofwwey which might endanger the structure or hinder
its proper -and efficient functioning during twmes of

emergencye

o Such inspections shall be made immediately prior to.
the begLnnlng of the flood season; immediately following each

mejor high water period, and otherwise at intervals not exceed=

ing 90 days, and such intermediate bimes as may be necessary

~to insure the best possible care of the levee, Immediate steps
~will be taken to correct dangerous conditions disclosed by such

inspections. Regular maintenance repair measures shall be
accomplished during the appronxlate season as scheduled by The

Superintendent,

2. Operation, During flood periods the levee shall be
- petrolled comtinuously to locete possible "and boils
or unusual wetness of the landward slope and to be
“certain that:



(I) There are no indications of slides or sloughs developing;
(II) Wave wash or- soourlnv aotlon is not oocur?mng,.
(III) No low reaohes of levee C%: Jst wh:cn maj be overtopped-

(IV) . No other conditibns»exist*wﬁlch mlghtAendangerathe structure.
' Appropriate advance measures will-be taken:to insure the avail=-
ability of adequate labor and meterials to meet all contingenciss. ’
/. Immediate 'steps:will be.taken. to control any ¢ondition which en- -
dangers the lemee and to repgir the damaged section,"

. Compliance with the:provisions prescribed ahove is:very essential for the
efficient maintenance of the levee system covered-by this manual and for the
successful opozatlon of the entire Flood Control Pl@gect of the Sacrameunto
Rlverm .

AddjtlonaL Requ1rements°.

(1) . A vigorous sod Wthh covers- tne entire leves and protective
bern is one of the most effective means of protecting an earth levee against
erosion and wave wash, Large woeds and brush should not be permltted to grow
on the levee as they smother grass, tnereby encouraging erosion, and inter=
fere with future maintensuce, Mowing to keep: weeds end brush under conmtrol
should be accomplished in May and August, or more often if necessary, to
agsure. as good sod covers.: Grass: olippings should be-left on the levee. If

- large weeds and brush become established because of lack of proper maintenance,
these should be cut snd removed from the levee for disposal and no cuttings
should be burned on the levee as.sod is-desﬁr@ye&.by fire thus leaving bare
spots wvulnerable to destructive erosion.: Infertile bare areas require special
treatment to-produce a’ protective-rsod growth, and may be treated by mulching

1*~~—"-«“—wzthfmanufe~contaInTng—scraw or straw aloune plus—seeding or sodding, If—
- straw mulch is used; a suitable commercial fertilizer will greatly hasten the
establishment of a-protective s5dd covere! It is recommended that the county
“.agricultural agent be oonsulued for: detaljed 1nformat10n on local planting
pravtlces.-u : S . SR v . '

Y {2).- Dens and runvays Lovmed Wlipln the levee by burrow1ng ‘animals
are Trequentlv ‘the cause of leyee:failures furing flood stages. Burrowing
animals such as muskrats, groundihogs, ground aquirrels, moles and gophers
found -in the levee should:beexberminabeds. - The. dens and‘runways should be
opened up then thoroughly compacted as tney are: baok filleds Levees kept pro=-
© perly cleared are not seriously mersced by burrowing animels as they prefer .
‘areas where: the protection of cower- suchias high-gress; weeds,; and brush is
founde " Several methods. of- extermination are. found efféctive such as trapping, -
baiting,-and. poison gases: dependlnv upop.the type.of enimal present and the’
time of the year the work is done. Advice, conserning.the best méthods in

each locality can he obtained from the coumty agricultural agent,.

(3) Check lists suggested under Exhibits "D and "E" ghould be ussd
in each inspection to insure that no features of the froteotive works are over=
- looked. Ibems requiring meintenance should be noted therson; if items are
found satisfactory they should be so indicated by a checks

~ (4) Periodic inspections as required by the Regulations should be
made by the Superintendent at the following times:

16



(5)

(s) Tmmediately prior to the beginning of the major
flood season, preferably within the ten day-
period prior to the months of June and November
of each year. (The flood season is considered
to include the period between the months of Dec-
‘ember and May) e

(b) Immediately following each major high‘water
periods @(For definition of high water period
- see Exhibit "E"),

(c¢) Otherwise at periods not exceeding 90 days,

Suggestions as to methods of combating flood con= -
ditions are given in Section V of this manuala

The methods presented therein have been developed
during meny years of experience during floods on large

- streams. These methods arc not mandatory, bub should

prove useful in Sacramento Valley, where floods of

- large mawnitude are of common 0CCUITENCE,

i —029 Dramnage Sbrucburcso

‘8 Descrlmtlon, The drainage structures covered by this

memal form & part of the levee described in paragraph 4=-01 a. These
structures consist of _drainage pipe or/hnd concrete culverts crossing
the levee at approximately the elevation of.the natural ground and are
provided with automatic or hand operatpd gates as described in Check

»'Llst No, 2, Exhibit ng",

b Pertinent Requlrements of bectjon 208 10 Tltle 23, of

the Code of Fﬂderal Regulatlonsa

. ",

Maintenance, Adeqﬁate meeasures shall be taken to

insure that inlet and oublet channels are képt open
and thet tragh, drift or debris is not allowed to
accumulate near drainage structures, Flap gates

and manually operated gates and valves on drainage
structures shall be examined, oiled and trial operated
at least once every 90 days. Periodic inspections
ghall be made by -the Superintendent to be certein that:

(I) 'Pipes, gotes, operating mechenism, riprap,
and headwalls are in good conditiong

(11) Inlet>and 6utlet channels are opens



(III) Care is being exercised to prevent the
. accumulation of trash and debris near the
, u%ructureé and that no fires are being built
'near bwtumlnous coated pipes;

(17) Er051on is nob ‘ocourring adgaoenb to ‘the
structures which might endenger its water
tightness or stabilitys

Imﬁédiate steps will be taken to repair damage,

- replacs migsing or broken parts, or remedy adverse
N condiﬁions,disoloSed by such inspection,

_2293&3&221 Whenever hwgh water condltﬂonﬁ impend, all
‘bhe 1nvert of the p1pe and any object which might pre~
vent closure of the gate shall be removed, Automatic
-gates shall be ClOSulV observed until it has been
ascertained thet thoy are ‘securely closed, Manually
operated zates and valves shall be closed as necessary
"o prevent inflow of flood weter. All drainage struc-
tures in levees shall be inspected frequently during
floods to ascertain whether: seepage is taking place
along the lines of their contact with the embankmente
Iimediate steps shall be taken to. correct any -adverse
'condltlon. ' SRR

Compllance with the prov151ons prescrmbea above pertalnlng ‘o
drainage structures is essential for proper maintenance of the
_levee system covered by this manuale Levee failures caused by
ewlected drainage structures are - of common occurrence; it is
"therefore of utmost importence that this structure always be
kept in perfect worklng condltlon in accordance with the regula=
tlonsg,

o' Additionsl Requirements, |

“l, Inspections. K Periodic inspections should be made

a8 follcws'

(a) The out’ets 0f pipes crossing under the levee 1nundate
p

et relatively low river stages; therefore all pipes
. crossing under the levee should be inspected con=
shASIderaoly in advance of the beginning of the flood
season, The gates on these plpes should be checked
at the, same tmme. :

12




Za

(b) Inspection of all drainage structures should
. also bé made following each major high weter
periods

/’

(¢c) Otherwise at periods not exceeding 90 deys.

Check Lists of Drainage Structuress

Gheok 1ists suggested under oxhibit "B should be
used in each inspection to insure that structures are
kept in working condition at all times,

13



6% SUGGESTED WETHODS OF COMBATING FLOOD CONDITIONS

SECTION V

v ko £ e

B=0%. Mzsglon@\ The primary misgion of the Corps of an:neers is
to maintein the “Integrity of Flood Control Works. All other matiters become
mecondary in' a f£lood emer gensy and‘w1ll yleld precedence to the mGCOMPl“Sh"

e
‘ment of “the primery mission., During perlods of emergency, close liaison

Swill be melnbalned with locel interests, normally through “the responsible
State Agency such as the Reclamation Board of the State of California, since

the main objective will be atbained by supporting local interests in thelr
efforts or by assuming full charge for the flood flght when Lhu prob em is

beyond the capabilities of local interests

5«02, Methods Suggesbed. Most of the methods descri bed herein have_
boen developed during years ol experience with the various problems that
often come up-during periods of high water, and Lney are not intended to
restrict the Superintendent, or oLnﬁrs concefnedg to a rigid set of rules
for every condition that may ariges, The remarks are primarily. concerned
with the earthen portions of the levee systems If problems not covered by
these suggestions arlsc,.where the . Superintendent is in doubt as to the pro=
cedure to be taken, he will be expected to comsult the District Engxneer,

Corps of Engineers, Sacramento, CallfornLas and follow standard engineering

- . practices in meeting the situc bions, It sh ould ve noted that it is much

betber o be over=prepared for.a "flood fight" than teo find at the last

"moment that preparations were imcomplete or unsatisfactorye. Confidence of

the protected persons and firms is e valusble asset that. should not be care=

J“Wessly lost throagh 1nefchlent operatloa of the protectlon system in time

of emergency.

T Ba03,  Bard hen Levees, Ln earthen loves is in danger whenever there

is water against ite This danger is directly proportional to the helg

of the water, the uuraulon of the flood stage, and the intensity of either
the ‘current or wave ach lone The danger is 1nver°ely proportional to the
cross=sectiondl area of the levee, the levee®s heights, and the degree of
maintenance, A well=c onstructed levee of proper soction should, if maine
tained and not overtopped, hold ] throughout any mejor flocd, However, a
serivus accident may result in a break, Foundaticn troubles result in
send boils or a sinking lovee; and the local use of unsatisfactory materials
causes siides and sloughs. Howecver, such threatened foilures cen be med

if prompt action is taken and proper methods of treatment are used. Wave
wash is to be expecled whenever the levee is exposed to a wide stretch of
open water end is serious if permitted to coutinue over a considerable
length of time, ' ! ‘ I o '




5«04, Premeditated Damage, The Superintendent should continually
guard against premeditatied damage to the levee. In the,event of an extraw
ordinary flood requiring a fight over long stretches of levee on both sides
of the river, there is a natural temptation to relieve the strain by pre=
meditated breaking of the opposite line.

5-~0564 Securitys Persomnel of the Corps of Enginsers, whether
militery or civilien, are not vested with anhy civil police authority in
the performance of their engineering duties, and they will not attempt
to exercise any such authoriby, The responsibility for protecting flood
control works against sabobege, acts of depredation, or other unlawful
acts rests with the local interests through local and State Governmenbal
agencies. - Ip the event local law enforcement agencies prove inadedquate,
local interests can request the 2id of Staté Forces, and if additional
support becomes nccessary, Federal troops -can bs requested as provided by
lawe '

5=06. Human Element, Panic does not directly endanger the levee,
'but psyohclogical fesr due to ignorance of actual conditioms may seriously
affect the high=water fight during a critical moment. This fact may be
considered in organization for emergency work. Confidence, engendered,

by an efficient orgenization, free from local jealousies, is the best
guard against panice.

5=07, Inspection of Flood Control Works., Immediately upon receipt
of information that a high water is immiuent, the Reclamaticn Districts
through their Superintendents, should form a skeleton crganization, capabls
of quick expansion, and assign individuals (Sector Foremen) to have charge
of definite sections of leveecs, As his initial activity, each Sector -~
‘Foreman should go over his efnitire ssctor and parts of adjacent sectors,

making e detailed imspection, particularly with réference to the following

- matters:

. 8s Sector limits: ascertain that the’ dividing line. between '
sectors is plaln 1y determlned and, if necesgsary, markeds

~ ba Condition of new levees and recent-repairsg
ce Condition of culverts, flap gates, and sluice gates,

do Transportation facilities; roads, rail and water communica=
tionse . ' : ‘

e Material supply; quentity, lccation, and conditiom,

fas Communications; locate and check all necessary telsphones
in the sector, ‘ :
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..-5=08, Preliminary Repair Work, After the initial inspection has
boen made, esch sector Foremdin should recruit & labor crew and provide it
with tools such as shovels, axes, wheelbarrows, etc, In addition, bull=
dozers, screpers, trucks, etc., should be located end mede ready for use
in case of emergency. Then inmediate action should be taken to perform the.
following work: o

‘ 6 o Fill up holes or washes inthe levee crown, slopes, and
landslide berms, Where new construction has béen completed during the
year, rain washes and deep gullies may have developed, While the levee
is new; preparations should be made in advance to combat wave wash along

the exposed reaches,

be Pepalr gapu where road crossings have been worn aown and

the lSVPS is below grades In filling the road crossings, it may be neoessary

to obtain materlal from lendside borrow pits, in which case excavation for
the material should be kept at least 50 feet from the toe of leveec Any
flll*ng.done in this connestion shotld be tamped in p]ace and, if in an
rposed .reach, subject to wave wash, uhe new section should be Paced with

baﬂs of nd0

Co Repair and clese all Plap gates on culverts and see that they
are seated proper]y befo;e thay are oovered with flood waberso

: do Ascertain that al roads to and along he 1evee are in o
good stete of repalr The Superintendent should obtain assistance from
the_county road forces to havé all roads’ put in flrst“u;dos condition,

e, Locate necessary tools and matevials'(sacks, sandbags,
brush, lumber, lights, ebc,), and dists *ibute and store the seme at points
where - active maintenance lu snuﬂclpatodo

fo Check and optair repaﬁr of all teleppoaﬂ 1Jneu npoessary
for oporation, obtein.lists of all team forces, motor rboats, motor cars,
and truck transpor tatlon that can be made available,

o ge Malke thorough. arrnngemeaLS'w1Lh reliable cltl zens -of the
comunity for the supply, transportation, sub51stepﬂe, and shelter for the
necessary lsebors

- hs Communicate dlrect 1y with owmers of all stock pastured on
~ the levee end direot thet all stock be removed from the levee rightmofe
- wey. Cub all’ fenuos or0aa¢ng the 1evee that do net havs gates provi dedg
' ie Inﬂe tigate all drainege ditches on’ the lands de of the
‘ ¢evee and opon these drains when obstructions exist, Prepare to cut the
, necesqary seep drainage ditches; however, no atbempt should be made to
drain. the levee slope until actual seepage bakes place,



Jo Remove all dynamite and explosives of eny kind from the

vicinity of the leveee

5~09, Disaster Relief, Tt is the responsibility of local, state,

‘municipal authorities, supported by and/br working in connection with

the American Red Cross to adopt measures for the relief of flood disaster
vietims. Rellef measures can be undertaken by the Department of the Army
through its Army Area Commender under existing Army Regulations, but such .
measures will be undertaken only as a last resort, in extreme cases and

under compelling circumstences where local resources are clearly insdeguate

to cope with the situation,

5=10s Flood Fight, , After the above preliminary orgenization and
precautions have been completed, the "Flood Fight" itself commences. The
methods of combatting verious defects in the earthen levee described in
the following parsgraphs have- been proved effective during many years of
use by the War Department, .

a¢ Drainage of slopes, This work can be done economically
while awaiting developments and will serve W meke the levees more efficient,.
Crews should be organized to cut seep drains at all places on the levee
and berm when Seepage appears., The drains should be Veghaped, no deeper
than necessary, and never more than 6" deepe Care must be taken not to

~cut the sod unnecessarily. In 81l instances, drains should be cut straight

down the levee slope or nearly soe Near the toe of the slope the small
drains shquld be Y'd together and led into larger drains, which, in general
should lead straight across the landside berm into the *and31ae pits or
nearest natural or artlflclal drain,

e Sandb01lso These danger Opots are serlous lf dlscharglng

D

‘,up a Watermlght sack ring around tne b011 up to a helmhb necessary to reduce

the velocity of flow to a point at which material is no longer discharged
from the boil, See Fxhibit "C" Plate 1. The sack Ting around the boil

- should be large enough to protecb the defective aresa immediately surroundlng

the boile If several bolls of sufficient force to dlsplace sand are ob=~
served a sack sublevee may be built around the entire nest of boils, rising
to such & height that none of +the b01ls will discharge with encugh force
to displace sande

&. TWave Weshe The Superlntondent and Sector Foremen should’
studv the letee beforehend to determine the possibility of wave wash,” All
such reaches will be located well in advance and for use in emergency, &
reserve supply of filled sacks and rolls of cotbon bagging will be kept : '
on boarp flatse If the slope is well sodded, a storm of an hourts duration
should cause very little demages During pernods of high wind end high water,
emple lebor should stand by and experienced personnel should observe where "
the washouts are beginning by sounding or by actually wading along the
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submerged slope, Sections of cotton bagging should be placed over’ the
washed areas, as shown on.Exhibit "C", Plate 3, As an alternative, filled

-sacks should be placed in the cut in an effective monner and as soon as

possible, The filled.sacks shou]d be laid in gsections of sufficient
longth to glve protection well above the antioipated rise. Bagging so
laoid must be thoroughly weighted down to be effective, Plate 2, Exhibit
#C" shows e movable type . of weve wash protection, also used wnth good.

“results, . Its advantage is.that, it can rapidly be built at any convenient

pTacc and - ea5¢1y set in plaoe on the jobe - - v

: dg ,ucoxrsn A caraful dbsorvatﬂon should be made. of the river
side of the leVes at all localities where e curremt of more than two feet
per second is observed, or where the profiles show a high water slope of
two feet per mile or greater, Troubls may be looked for at the ends of
old levee dikes, road=crossing ramps, old traverses, and places where

'1p¢pes, sewers and other structures penetrate the levee, If any sign of

scour is observed in the pits or at the ends of the dikes, soundings

- should be taken to observe the smount and progress of the scour, The

=

approved method .of construction to check scour in the pits, on the slopes,

“or.at the ends of dikes will be to construct deflection dikes using brush,

treetops; or .lumber, driving stakes end wiring together, and filling.in

w“betwecn'W1nh brush and fllWed sacks or stoneo‘

R "o Cav1nq bank protectlonu As proteutlon agalnst acuive cav1ng

© 6f riverbanks, rook-iilied cribs sre.very effective ¥f properly placed.

Cribs are usually 14 by 14 feet in plan by 10 to 14 iinches in inside
depthe The cribs are constructed on a double thickness of 1" x 4" x 14°
lumbsr, equivalent to 2" x 4" pieces, lapped rail fence fashion at all
corners and intersections... They are divided inbo-four compartments of

_aboutr equa.l. area by two. perpena:culcr cross walls constructmd in +the same

menner es. the side walls. . The Rioors and covers are built up of double

.1" x 4" boards spaced about 9" center-to~center, Under the floor and per-

pendicular to the .direction of the. floor: beoards are five equslly spaced

pairs of 1" x 4" boards about 3 feet center~to=center, On top of -the
cover, perpendicular to the direction of the cover boards, are three pairs
of top boards, ocne gver sach of .the side walls and one over the central

.division wall, 411 intersections are mailed with one 20d neile - ThHe -

compartments are filled with rock befcre coverings Rach wall intersection

of the fabricated cribs -is securelj fagtensd by a loop of No, 9 wire. See

‘Bxhibit "C", Plate 4.

511, Toppinga Tmnediate consideration should be nivcn the grade
line of each levee section by comparison of existing grades with those
shown on the drewings, BExhibit "B", Plates.l to 5n If any reaches show

'
’,
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8 grade below the previous hlghest water, emergency topping should be
underteken at once to such a grade as may be established by the District
Engineer, Corps of Engineers, Sacramento, California, as follows:

a. Sack toppinge Sack topping may be used to raise the crown
of the levee about three feet. The sacks should be laid stretcherwise
or along the levee for the first layer, crosswise for the second layer,
and so on, Sacks should be lapped at least 1/3 either way and well mauled
into place., When properly sacked and tamped, one seck will give aboub
three to four inches of topping., If gravel is available, it should be
used for the front facing so as to avoid washing oute

b, Iumber and sack topping, This is the most commonly used
méethod of raising low reaches in emergencies, In putting on this topping,
as well as other topping, e carsful liné of levels should be run and grade
stakes set in advance. 2" x 4" x 6' stakes should then be driven on the
riverside of the crown six feet apart, and 1" x 12" boards nailed to the,

" landside of the stakes, This wall, backed with a single tier of sa.ch s,'
~will hold out at least one foot: of water, If a second foot is necessary,
the layers of sacks will havé to be increased in number and reinforced.
The stakes should be driven three feet in the ground, and should proaect

out three feet, thus providing, in extreme cases, a three-foot topping
“if properly braced behind with sacks and earth, In some instances, it .
‘may be practicable to back up the plankan'w1th tamped earth ootalned in
the vicinity in lisu of the sacks shown in the drawwng, BExhibit "C",

Plate bq

5=12° Transportation. ‘In instences where it is necessary to send
equipment over roeds thet are impassable due to mud or sand, their pass-
age-may be provided by the use of a plank road or by means of steel or

© wire mats, Telephone communication should be provided along dangerous

strétchés .6f the levee when travel or other satisfactory means of come
munlcatlon cannot be maintaineda ' : :

: 5 15, Cneck listse The check lists shown in Exhibits "D" and

"E" are furnished for reproducbion and use by the local interests, These
lists should be used in each inspection to insure that no features of the
protective system are overlooked, - Items requiring repeirs should be. noted -
thereon; if items are sat:sfactory, they should be indicated by a check
marlk,

. 5=14, - Use of Covermment Plant, The District Fngineer is

: authorlzed to use or loan Government property and plant in ceses of
emergency where 1ife is in danger and there is no opportunity to secure
v prior authority for such use. The authority also extends to saving

of property where no suitable private equipment is available, provided
that such use is without detriment to the Goverrment.
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TITLE: 83~NAVIGATION AND -
NAVIGABLE WATERS '

Chepter II—Corps of Engmeers, ‘War
: Depnrtment
PART: 208—F10oop:. CONTROL.. Rmomﬂons

MAINTBNANCE AND - OPERATION OF FLOOD
CONTROX 'WORKS

Pursuant to ‘the provisions of.section 3
of .the:Act; of. .Congress: spproved. June 22,
1936, .as: nmended and.§
Stst .1571;. 50.. Stat .87

"(@)"The State, politicel subdivision

thereof,
agency, which turnished .afsurance. thay

dance. with. regula-

eoreta.ry of’ War,

héaded: by an official hereinafter called
the. “Superintendent,” ‘who, shall.be.re~-
sponsible for;the: development and maine
tenance of;, a,nd divect}

durmg perfods. of. low-water, all, without
cost to-the United: ‘States.

(8) A reserve supply -of materials
néeded. during. a-floodiemergency shall
be.kept.on.hand.at. all.times,.

.{4). No encroachment or. trespassu
~which will adversely aflect the efficient

operation. or maintenance.of the-project
works:shall bepermitted upon the rights-
f-way.for. the; protective facilities. -+

(5) No.improvement. shall.be pa.ssed

improved .. channels...or: floodways; -nor.
ghall; any:. .excavatian;or: construction.be.
permitted.within the. .1imits.of the;proj-
ect-right-of-way, nor - ¢hall:any. chahge
be.meade in -any. feature: of:‘the works
without. prior:detérmination by:the Dis-
trict ;Engineer. of-the-War. Department
or his-. authorized representative '.that
such improvement, excavation; construcs.
tion; or-alteration will.not. adversely af=

fect-the functioning of:the protective.

facilities, Such:improvements.or:alter-
ations.as ‘may: be.found to.be:desirable
‘and’ permissible under the above: de-
termination -shall: be: constructed in. ac~
cordance -with' standard - engineering
practice. Advice regarding. the:effect:of.
proposed improvements: or. alterations.

on:the functioning-of the: project-and.in-

formation.concerning: methods of.con-
struction acceptable: .under .standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showing
such improvements or. alterations as
finally.constructed shall be furnished the
Distl:ict Engineer after completion of the
wor)

.o, oﬁher . responsible “lgcal -

1,charge of, .an..

dver; under, .or through the.walls, levees;

(8) It shall. be the.duby: of the super-
intendent.to:submit:a:semianniial.xeport
to:the:District:Engineer covering inspec-
tion;: maintenance, and: Operation ot the
protective:works: '

(7) The. District. ,Engineer ”or his au-
thorized: representatives: shall-have: ac-:
cessat -all times to.ail portions of: theipro-
tective: works.

(8). Maintenance: measures orirepmrs
which. the:District:Engineer; deems. nec-
essaryshall be-promptly taken;or:made,

. (93 Appropriate. measures.. shall .be.
teken by-local authorities: xto insurerthat
the: activities. of all;local: organizations.
operating public.or: private iacilities con-
necteq with: the: protective works RI'€:COr

1€°g.
.-.enimals, and to provide
‘of the srass and

erosion: or other forces Where prac-
ticable;measures shall be:taken to retard
ba.nk .erosion: by plantmg “‘of “willows *or
other suitable growth on:areas riverward
of 'the levees: " Periadic: inspections' shall

bé:madeby the: Supermtendent "$6° insurc :

that" the -above’ -m_mntenan.ce measures
are being: effectively csrned out and,
further; to be. certem'that

) Ne: unusus.l settlement sloughing,
or. material. loss;of, grade .or:.levee cross
section has. taken place,_

(i) -No caving;has-occurred on either
the land:side.or the river:side. of the.levee
which .might . affect:: the stability :of the
levee: section;, -

. (iti). .No:seepage, eaturated areas, or
sand:boils -are-occurring; = -

(iv) Toe~drainage:systems-and pres-
sure‘relief:wells are in-good- workmg con-
dition, andithat such- facuities-are fiot
becoming clogged;

(v). Drains through the-levees and
gates on:said. drems are: in»good working
condition;

‘(vi) No revetment workv or: riprap ‘has
been:displaced, washed out,.or-removed;

«(vil) Nosaction:is- bemg taken; such
as:burning: grass ‘and weeds: during: in-
appropriateseasons, which: willretard:
ar-destroy the: growth of«sod;

(viii) - Access roads:tg and:on-the: levee
are being properly: waintained;

(1x) Cattle’ guards and: gates are ‘in
good:condition;

(x):-Crown of:levee. is-shaped. s0-a8 to
drain: readily, and: roadway- thereon, if
any;'is:well shaped-and:maintained;

(xl) There-is no- une.uthorized:grazing
or'vehicular:traffic.on:the levees;

(xil) ‘Encroachments are-not- being
made on:-the-leveerright-of<way which
might'endanger-the:structure ‘or. hinder

'its: proper ‘and’eficient functioning dur-

in times:of:emergency.

Such- inspections - shall be made im-
mediately -prior to-the:beginning:of the
flood -season; immediately following each
major high water period, and otherwise
at-intervals not exceeding.90 days; and
such intermediate times as may beneces-
sary to insure the -best possible.care.of

* nance repair.measures:shall;

. contingencies. .Immediate:steps:wi

the levee; Immediate:steps:will.be taken:
to correct:dangerous: conditions discioseu,
by..suchinspections... Regule }

plished. . during., the:: ppropriate -season.
as: scheduled by:the-8

(2),: Operation; &y s
the;levee:shall be: patrolled continuously
to:locate: possible sand: boils.or,unusual.
wetness of ithe landward:slope and;to.be-
certain that:

(1). There:are; no:indications of slides
orsloughs.developing;... : v

(i) Wave wash or scounng action :-
not-cccurrings;. .

- (itj). . No: low, reaches cf levee exxst
which may:be. overtopped'

Appropriate, advance.measures:will;
takento.irsure-the, availability: of.ade- -
quate 1abor; and ;._materie,ls:x‘to meetsall:.

taken- to- control .any> condition: which
endangers:the: levee-an :-repair - the
damaged section:. . .
(c)=Flood walls_:—(l) Maintenance. :
Periodic inspections: sha.ll,be made by: the
Superintendentsto:be certain:that::-
(1) No:: seepage;. sdturated. areas, or
sand poils:are:occurring;. . .- Vi
(i) Nosundue:settlement:has occurred .
which affects:the:stability of:the.wall;
its.water.tightness; .

cracking, chipping, or’ breaking’ an’
extent which ‘might affect - thestability
of ‘the-wall‘or ‘lts water: tightness,

‘(v) “There.are no encroachments:upon::
the right=of<way’ which might endanger-
the. structure- or “hirider: its functioning
in time of flpod;

(Vi) Care is. being: exercised ‘to pre=
vent. accumulation ;of ' trash. and ‘debris
adjacent to walls, and to-insure:that! no
fires sre being. builf.near them;

(vii) No bank caving: conditions exist
riverward of the wall. which might ‘en=-
danger its stability;

(vii) Toe drainage. systems and prés-
sure relief wells.are.iti good working: con-
dition, and that.su¢h. f&clllties are. not
becoming clogged..

-Such: mspections shiail. be riade imme-
d;etely prior. to the beginning of the ﬂood
season, immediately: following" each. ma-
jor high water period, and” ‘otherwise.at
intervals not exceeding: 80.days. Meas=
ures, to eliminate. encroschments,an‘ ef-
fect. repairs: found, necessary. by, suc in=-
spectmns. shall be. undertaken immedi-
ately.. All repairs shall.be: accomplished
by, -methods.acceptable 1n standard “en-
gineering, practice,

(2) Operation.. Continuous.patrol of
the wall shall.bemaintained ‘during. flood
periods to locate possible leakage'at mon-
olith. joints or seepage undernesth’ ttie
wall, Floating:plant or-boatswili;
allowed:to lle: against.or: tie up: ‘to- the
wall. 8hould it bécome necessary- during
a.fiood emergency. to pass;ancror: cables
over .the ‘wall, ‘adequate: mes: ires’ hall
be taken to protect the:concrite and.con-

struction “joints; Immediai€: steps shall.
be taken to correct:any condition which :
endangers the stability of the wa.

(d) Drainage structures=—(1) ‘Mainic-
nance. Adequate measures:shall:be:taken:
to insure that inlet and outlet: -channels
are kept open and that:trash, drift; or
debrisis not:allowed to-accumulate nea:
drainage structures. Flap- gates and
manuslly operated: gates and-valves:on
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drainage sttuctures shall be examined,
oiled, and trial operated ab least once
every 90 days.. Where drainage strue-

tures are provlded with stop log or other *

emergency ‘ciosures, the condition of the
equipment “4nd ‘its* housmg ‘shall“be In<
spected regularly and s trial installation
of thé -emergency closure shall be' made
at'ledast once each yeat. Petiodic inspec~
tions'shall be made by the Superintend-
ent to be certain that:

(1) Pipes, gates, operating mecha.nlsm.'

riprap, and headwalls sre'in good con-
dltion;

(i1) Irlet and outlet channels-are open;

(iii) Care is ‘beirig ‘exercised to prevent
the accumulation of tre¥h and debris
near the strictures and-that no fires are
belng built nearbituminous:coated pipes;

(iv)* Erosion“is not-occurring adjacent
to the structure which might endanger
its water-tightness or:stability.

Immediatesteps'will"be teken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by sucl: inspections.

(2) Operation. Whenever high water
conditionssdmpend;-all-gates: will .be-in=~
spected a:short-time before-water reaches
the invert of:the pipe '‘and-any object
which might preverit closure of the gate
shall*beremoved:>~Autometic gatés shall

bé closely Observed until-it'hes been as--

certained that they are securely closed,

Manuully opera,ted gates ahd valves shall .

be closed &g necessary ‘to' prevent inflow:
of fl dywater. l_ﬂ.ll dr inage structures

»-pla.ce along the lines of
with,. the . embankment.

e shall be . taken to cor-
rect any adverse condition.

(e) Closure structures-—(1) Mainte-
nance. Closure -structures “for traffic
openings shall bé inspected by the’ super-
intendent every 90 days to be certain
that: ™

({)-No. -parts ate- nussing,

i), Meta.l parts are- adequately cov~
ered W1th paint;

(iﬁ)~A11~movabIe -parts- are in satis-
factory working order,

(iv) ‘Proper ‘closure can be made

promptly when" necessary, .

(v) Sufficient materials are on hand:

for the erection of-sand bag closures and
that, the “location-of ‘such materials will
be *eadily accessible in times of emer-

ch 3-year pe~

1: L ¥
erected &t least once in’

eration makes trial erection of

sonnel may be substifuted therefor:
e‘rectlon of sand bag closures is not

flood periods, and damaged or misslng
parts shall be’ ‘repajred or replaced im-
mediately.

(2)..Operation.. Erectxon of each mov-
able d in.sufficient
time -to-permit, completion. before flood
vqaters reach the top of the structure

ure structure, together With an estiinate’

of the time required by an experienced
crew to complete its erection will be given

r'h shall not; be removed’

Trial erection of all closure strue- .
A1 Be .
“orierating personnel. -Where'

2104 l}ructure 1nfeasible rigorous.
1nspecblon and’ vl ‘of “opereting pers

in the Operation and Maintenance Man-
ual which will be furnished locel interests
upon -completion of the project. ‘Closure
structures will be inspected frequently
during flood periods to-ascertain that no
undue - leskage is-oceurring and that
drains provided to care for-ordinary leak«
age are functioning properly. Beats or

- floating plant shall not be allowed to tie

iip to closure structures or to discharge
passengers or cargo over them.,

(f) Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspectea
by the Superintendent at intervals not
to exceed 30 days during flood sessons
and 90 days during off-flootl seasons‘to
insure that all equipment is in order for
instant-use, ' At regular intervals, proper
messirés shall ‘be taken” to provide’ for
cleaning ple.nt buildings, and equipment,
repainting as necessary, and lubricating
all ‘machinery- * Adequate’ supplies of
Iibriearits for all types of machines;
for gasoline ot diesel powered equipmeént,
and fiash’ llghts orlariterns for emergency
lighting “shall 'be kept on hand at all
times, . Télephong service shall be maln-
tained §: pumping plents. “All equip-
ment, including’ swltch\gear, transform-
ers, motors, pumps, valves, and gatés
shall be trial operated and checked at
1east once, every.90 days.- Megger testsv
of ail insulatiort shall be made whenever
wiring has heen sibjected to uindie damp-
ness and otherwise at intervals not to
excéed one year, A record shall be kept
showing the resulfs of such tests. Wir-
ing disclosed”

0.Be in an unsatisfactory
cond.ltlon by . such tests shall be brought
to 8 satisfactory condition or shall be
promptly replaced. Diesel and gasoline
engines shall be started at such inter-.
vals.and atlowed to run for such jength
of time as ma¥y be necessary ‘to insure
their serviceability’ in times of - emer-
gency.. Onlyskilled-electricians and me--
chanics shall be employed on tests and

répatfs.. Operating personnel for the
plant-shall be present during-tests. - Any’

equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall ke trial operated after reinstal-
lation. Repairs. requiring removal of

equipment from the plant shall be made -

during off-floed seasons insofar as prac-
ticahle. .

(2) Operation. Competent operators
shall be on duty-at pumping plants when~
ever .it appears that necessity for pump
operation is .imminent. The operator
shall thoroughly 1nspect trial operate,
and place. in readiness all plant equip~
ment. The operstor shall be -familiar

with:the equxpment manufacturers’- in~

structions and drawings. and with .fhe
“Operaiing Instructions” for each sta-

tion. The equipment.shall:be gperated.

in accordance: with the. above-mentioned
“Operating Instructions” and - care shall
be.. exercised: that, proper. Jubrication is
beingsuppl quipment; and that:zio
overheating, ndue: vibration or noise is
occurring. -Immediately-upon final.re-
cession of fleod walers, the pumping sté-
tion .shall be. thoroughly cleaned, pump

house sumps .flushed, -and  equipment.

thoroughly inspected, oiled and greased,

A record or log- of pumping plant.operas-

tion shall be kept-for each station, & copy
of which shall be furnished.the District
Engineer.following: each flood, . i

(2] Channels and floodways — (1)
Muaintenance. . Periodic mspections of

improved channels -and. floodways shall

be made by the Superintendent to .be
certain that:.

(1) The channel or floodway is ¢clear of
debris, weeds, and wild growth;

(ii) The channel or floodway is not
being restricted by the depositing of
waste materials, building -of . unauthor~
ized structures or-other encroachments;

{il) The capacity’ of the:channel or
flooaway is not being reduced by the
formation of shoals;

(iv) Banks are not being damaged by
rain or wave wash, and that no slough-
jimg of banks has occurred; )

(v) Riprap sections and deflection
dikes and walls are in-good condition; |

(vi) Approach- and’ egress: cha.nnels
adjacent to' the<improved channel or
floodway are sufficiently-clear of obstruc-
tions and debri§ to pérmit proper func-
tioning of the pro:lect works.

Such inspections shell e made prlor to
the beginning. of the fload .season and
other—ige at intervils not to exceed 90
days. Immediate sfeps will be taken to
remedy any.adve c tions disclosed
by such “ins ctions. Measures ‘will be
taken by the Superlntendent to promote
the growth of grass on bank slopes and
earth” deflection dikés;* The" Supérins
tendent shall provide for perlodic repair
and” tlegning of debris” basins, check
dams, and related structures as may be
necessary.

(2) Operation. Both banks of the
channel §hall bé’ patrolled during periods’
of high water, and méasures shall be
taken to proteci: those reaches | being at=
tacked by -the current ot“by wave wash,
Appropnate ‘measures shall be taken to

prevent the formation of jams of ice'or .

debris. Large “objects “Which become"
lodged - against the batlk shall be re<
moved. The improved channel or flood-
way shall be:thoroughly inspected imme-
diagtely* fo}lowmg es.ch*mamr hitgh-water
period.’ As soon ‘Hs--practicable -there-
after, all snags-and other débris shall be
removéd.and all damage to-banks, riprap,
deflection dikés snd.walls; diaindge out-
lets, or other flood control stiructures
repaired. o

(h) Miscellaneous. facilities — (1)
Muaintenance. Misgellaneous structures
and facilities' constructed -as-a part of
the protective works and other struétures
afid facilities whiéh fuhection as a part”
of, or affect the efficient functioning of
the protective'works; shall’ béiperiodically’
inspected:by-the Superlntendenb and ap-
propriate maintenance measures taken,
Damaged or unserviceable parts-shall be
repaired: or replaced without delay.
Areas” used-for ponding-in connection
with pumping plants or for temporary
storsgé of interior. run-off during food
periods.-shall’ nat be-allowed to become
filled with"silt; ‘debris, ‘or- dumped .ma-~
terial. ‘The- Superintendent- shall take
proper steps. to- prevent-restriction of
bridge openings and, where: pmctlca.ble.
shall: provide;for-temporary.raising dur=:
inig:floads.qf bridges which restrict-chans
nel capacities during high flows,

(2) Onperation, .-Miscéllaneous - facili-
ties*shall-be operated:to prevent or re-
diice flooding during - periods- of high
water. ,Thosge facilities constructed as
a part of the protective works’ shall not
be usgd for purposes.other than flood pro-
tection withiowt approval of the District
Engineer unless designed therefor, (49
stat. 1571, 650-8tat. 877; and 56 Stat. 638;
33 U.B.C. 701c; 701c-1) (Regs. 9 August
1944, CE SPEWE) ]

[sEALT . J. A. UrIo,

Muajor.Generac,
The Adjutant ‘General.

[F. R. Doc. 44-13286; Filed, Augilst 16, 1844; ,

9:44 a.m.]
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LLANDSIDE

RIVERSIDE
Water surface—y

Existin -

SHESSTS NN NN SIS S S S A S AT AS

Note: )
Bottom width to be no less than 1} times height.
Be sure to clear sand discharge.
Tie into levee if boil is near toe,

SECTION A-A

Sandy strata

ELEVATION

edge ~

Water

Note:
Do not sack boil which- does not put

out material.

Height of sack loop or ring should be only
sufficient to create enough head to slow
down flow through boil so that no more
material is displaced and boil runs clear.
Never attempt to completely stop flow
through boil.

PLAN

SACRAMENTO RIVER , CALIFORNIA
FLOOD CONTROL PROJECT

CONTROL OF SAND BOILS

U.S. ENGINEER OFFICE , SACRAMENTO,CALIF.
MAY, 946
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SECTION A-A

RIVERSIDE

Baling .
Sacks of .stone /
- - v

7

BILL OF MATERIAL FOR 100 FEET
LUMBER
56 pieces 1"x12"x12'-0"
32 pieces 1"x4"x2-6"
32 pieces 2"x4"x90"
% 32 pieces 2"x4"x2'.0"
% (Sharpened)
WIRE
200' baling wire
NAILS
4} Ibs.-8d nails

.PLAN

2"x4"x2' .0" Stakes

LLANDSIDE

SECTION

SAGRAMENTO RIVER , CALIFORNIA
FLOOD CONTROL PROJEGT

MOVABLE
WAVE WASH PROTECTION

U.S. ENGINEER OFFICE, SACRAMENTO ,CALIF,
MAY ,1946"
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WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

- ' - Riverside edge of levee crown ——y
1"x2"x1"-6" Stakes
—— —
yd 3.4" 3 -4" 3-4" 34" { .
1ﬁater edge i r’ ’I : 1 é’ 3
AK é _\‘_fl\ /l\ A\ § .953
2|8
- Z ,-8 g
k3
Allow approximately kCot'ton bagging Riverside toe of Ievee}
2" lap for each variable lengths
strip of bagging as required
PLAN
Variable lengths 1"x2"x1'-6" Stakes i
RIVERSIDE cotton bagging LANDSIDE
-
Water surface ' Y :
e e—ce——— Existing Levee
////// )
=

Vad

Note

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE

LUMBER

% 30 Stakes 1"x2"x1"-6"
* (Sharpened)

SANDBAGS

120 sand bags
Cotton bagging
as required

Lay lengths as reqwred of cotton bagglng
approximately parallel with levee slope
- and across damaged section. Weight
top and edges of bagging with filled
sacks as shown above. The filled sacks
should be wired or tied to each strip
"pefore laying in place. Stake the corners
of each strip above water surface.
Where cotton bagging is not available
burlap sacking may be substituted.

» SECTION

SACRAMENTO RIVER , CALIFORNIA
FLOOD CONTROL PROJECT

WAVE WASH PROTECTION

U.S. ENGINEER OFFICE,SACRAMENTO , CALIF.
MAY,1946
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CORPS OF ENGINEERS U. S. ARMY

WAR DEPARTMENT
E r\—L & |
6" v T _ 33" e g3 T 33" j_:s"
14'.0" i
] M N T
4 I[T_I! — q/; I" = I(I Iifl
‘\"'\‘;\/Ii‘\\ _xx\”\j —~ 1 i
- | T e =X 1 I
| | _ -
O-C i E . i BN il Il
O - - 'l ==& ¥ | o
= - z | oo IR i1
1= | ! R Wi
mE o Qe aF aF e Hm it
! o & e i I
i 7 PN, 2mes Sl
m | -0 i | i
| v
B _ - I ] I I
{ O= iy = WHE = = i
- = i : i
O : 78| (i
B S I f
O- - ! - IR
: IR
g - M (N AT
F s i = S
61 6-6" J 66" d T
r* , e
: 139" :
‘Note: :
Cribs constructed of double thickness of
1"x4"x14'-0" |lumber. Nall all Intersections )
with 1-20d nall. Each intersection of walls _ SACRAMENTO RIVER’ CALIFORNIA
securely fastened by a loop .of No, 9 wire, )
tightly twisted, , FLOOD CONTROL PROJECT
 [BILL OF WATERIAL FOR_ONE CRIB 130" CAVBNG BANK PROTECTION
130 pleces 1"x4"x14'-0" :
WIRE . :
30 M:TLQS wire ~ ] U.S.ENGINEER OFFICE, SACRAMENTO, CALIF.
121 Tbs.20d nalls MAY, 1946 '
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WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY

2 "x4"x2' NP

m

COTI LB E: NS NN

RIVERSIDE

SECTION

211x4n

k : 1"x12"x12’-0"ﬂ

FRONT ELEVATION

'BILL OF MATERIAL FOR 100

LINEAR FEET OF LEVEE ) _
LUMBER SACRAMENTO RIVER, CALIFORNIA

25 pleces 1"x12"x12'Q" |

2 ples 1021220 FLOOD GCONTROL PROJECT
% 17 pieces 2"x4"x6'-0"
#* 17 pieces 2'"x4"x 2'.0"

* (Sharpsned) — LUMBER AND SACK TOPPING

NAILS
1 1h. -8d nalls
2 |bs.-16d nails . .
SANDBAGS U S. ENGINEER OFFICE, SACRAMENTO, CALIF
1100 _baxs MAY, 1946
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Inspected by

Report number of places requir

CHECK LIST NO, 1

IEVEE INSPECT ION REPORT

Date

ing maintenence work opposite each

item listed below, A separate report should be submitted describing
the necessary meintenance work for each location,

Reference Manual Noo

Item: : Number oi

No» ¢ Description ¢ Places
1 : Settlement, sloughing, or loss of grade o o o « o '
2 s Caving, (either side of 1levee)o o o o o o © o o o ot
3 : Seepage, saburateds o o o o o & o & o @ e o o o 0f
4“:Rip“'rapooo\oeaoeoooooooo o ®» ¢ o o3
5‘.’Sodoo_eo,aoa.oo’u,oe'eeow;.o o & © o6 032
8 : Access roads-and road ramps s« o o o o o s ° o e.s of .
7 ¢ Cabtle guards and ga‘tes ® 06 o © @ & © © ©c 0o & & ©OF .
8SCTO'WnOfleveeooeoao;aaeoot‘aaoooi
9 . Unauthorized grazing or traffic o o o s ¢ o o o o o

10 : Unauthorized encroachment on rights~of«wways o o o o

11 : Unauthorized excavation and loose backfills o o o o

12 : Accumulations of drift, trash or debris o o o of

13 : Weeds or undesirable vegeltation s o » o o ¢ © o ¢ of

14 : Miscellaneous pipe crossingsSs o e a o e o o o o o}

156 : Ineppropriate burning of gressc o ¢ o o » o o & o i

16 '+ Other items not included abovees o o o e s o 0 v ot

Inspected by

Exhibit "D"



CHECK LIST NO. 2

Structures located along the West Levee. of Yolo By-Pass, from Sacramentc Northern Railway Southerly
1.6 Ffiles and from 1.9 Files South of “illow Slough Southerly 2.0 'iles, affecting Levee
Maintenance ~‘ork, Constructed in accordance with Urawing No. 50-4~2214,

High Water FPeriod. This term which is referred to under Paragraph 4~01 c{3)(b) of this Manual

applies to floods raising above the reading of 38.0 on the gage located on
the left bank of the Sacramento River at Knights Landing, California

:Gage Readiung

: s3tructures Cbtained from s e
" Structure lNo.: :Calif.Corrugated Culvert Co.: Elevation :at Knights Ldg. :
as shown on : Location :CorrugatedsGates :Frames : of Invert :for structures Recommended
Construction : (Station) :Hetal sHodel . :Height t UuSyE.De :to be closed : Ilmintenance
Drawings t tPipe sNos - :Feet : Datum : s
4 1 19452 : 48" i 102 : Tome "t 19,36 : 34.5 :
18 : 232%20 : 48" : 101 : 10.0 1745 H 34.5° g

Inspected by

Date
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RESOQLUIION
ADOPTED BY THE RECLAMATION BOARD

FEBRUARY 6, 1946,

- o Mmoo

WHEREAS The Reclamation Board on February 6, 1946, did approve a cenm
tain item of "new comstruction,” said work consisting of the construction of
the west levee of the Yolo By-pass from tho Sacremento Northern Railroad
southerly 1.6 miles and from 1.9 miles south of "illow Slough southerly 2.0 ,

miles; and , , i

WHEREAS the Wer Department, U.8, Ingineers Office, Distriét'ﬁngineeyé
under date of January 24, 1946, has notified The Reclemation Board of the
completion of such work of "new construction" and its desire to turn over to;

The Reclamation Board such work as completed, for maintenance by the pr0per'f X

local interests; and

;.

WHEREAS the Chief Znmineer of The Reclamation Board has caused to be:
mede inspection of the ground of such work of "new construction," and has
found .and determined that such work, as comploted, has heen prosecuted and
‘carried out in conformance with the plans and specifications therefor; now,

therefore, be it

RESOLVED AND ORDERED, That The Reclamation Board does hereby accept,
for the State of Californis, the said item of "new construction" as afore=
said, which has, on the date hereinabove set forth, been turned over to
said Board by the War Department, U.S. Engineer Office; and be it further

RESOLVED AND ORDERED, That said work to turned over to Reclametion
. District No. 2035 for maintenance and operation, as the legally authorized
function of said Districte.

STATE OF CALIFORNIA )
COUNTY OF SACRAMTKTO ) 88

Office of The Reclamation Bosrd )

I, GEORGE H. HOIMES, Secretary of The Reclemstion Board, do hereby
certify that the attached amd foregoing is a true and correct copy of a - |
resolution duly passed and adooted by said Board at its meeting held Feburary
B, 1946, o ' !

IN %ITNBSS WHEREOF, I have hereunto set my hand and affixed the
official seal of The Reclamation Doard this 15th day of February, 1946.

/s/ George H, Holmes
GEORGE H. HOLMIS™
Secretary
The Reclamation Board

Bxhibit "F"
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