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OPERATION AND MAINTENANCE MANUAL SACRAIENTO RIVER
FLOOD COWTROL PROJECT T =

SECTTION T

INTRODUCT ION

1~01, Authority of Exigting Project. The Sacramento River Flood
Control Project was adopted oy the Flood Comtrel Acht of 1 March 1917,
Public 367 = 64th Congress, (H. Doc, 81, 62nd Congress, lst Sessiomn,
as modified by Rivers and Harbors Committee Doc, No. 5, 65rd Congress,
lst Session), and modified by the Flood Control Lct of 15 Mey 1928,
Public No, 391=70th Congress, (Sc.Doce No. 23, 69th Congress, Ist
Session), the River and Harbor Act of 26 August 1937, Fublic 392,
75th Congress, lst Session, (Senate Committee Print 75th Congress, lst
Session), and the Flood Control Act of 18 August 1941, Public 228,
77th Congress, lst Session), (H.Doc, No, 205, 77th Congress, lst
Session)e

1-02s Sacresmento River Flood Control Project, The Sacramento
River has its scurce in northern California, flows generally socuth,
and enters Suilsun Bey, a waterway of the San Francisco Bay Sysuem.
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 breoad aliuvial valley some 30 miles widse The river is
under improvement for nevigation, 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 follcw=
ing principal features:

&, Levees along the banks of the river and its
tributariese.

b, Weirs and floodways or by-passes to carry off
flood waters in excess of the capacity of the leveed river channels,

cs Enlargement of the river channel below Cache
Slough to carry the entire flood flow,

1-03, Protection Provided, The Sacramento River Flood Control
Project, when completad, will afford protection against flood dam=-
ages to approximately 1,000,000 acres of land in the Sacramento
Valley, The projsct is designed to provide protection ageins?®
all floods of record and should not fail oftener than about once
in 80 years on the average.
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SECTION II

LOCAL COOPZRATIOCW

2-0l. Tedcral Reguirements, The Act of 18 August 1941, provides
that "The projects for the control of floods and other purposes in the
Secramento River, California, adopted by the Acts approved March 1, 1917,
ey 15, 1928, and Au~ust 26, 1937, Fublic 392 (Senate Committee Print,
15th Congress, lst Session), are hereby modified substantially in accor-
dance vwith the recommendation of the Chief of Inginecers in House Documert
Numbered 205, Seventy-seventh Congress, first session."

The recommendsticn of the Chief of Ingineers contained in
House Document 205, 77th Congress, lst Sessicn, providss for the "comple-
tion of the Szcrzmento Valley Floed Control Projech at an estimated addi-
tional first cost to the United States of ?10,500,000; subject to the
provigions that the Statc of Californis or responsible local agencies give
aggurances satisfactory to the Secretary of War that they will provide,
without cost to the U.ited 3tates, all lends, casemenks and rights-of-way
necessary for the complstion of tne vnroject; becar the expease of nscessary
highway, railroad, and bridme altsratious; hold and save the United States
free from claims for damages resulting anm construction of the works; and
maintain and operate gll worLs, alter LOm“l@thﬂ; in eccordance with
regulations prescribed by the Jecretary of ar."

The ict of 18 August 1941 further nrovides "That the authoriza-
tion for ary flood ccntrol project heretofore or herein adophed requiring
local cooperaticn shall expire five ycars Zrom tlhe dave on which local
interests are notified in writing by the War Department of the requiremsnis
of local coopsration, unless said iaterests chall within said time furnish
assirances savisfactory to cthes Secrebery of "Jar that the required coopsra-
tion will bs furaished.®

. otate legislation, a. Adop+1gg_9f Federal Poliey. Enaciment

of Chapter 525 “tauwuas 3 OF _94,, which anends Artictls 2 and added Articles
4, 5, and 6 to Chapter %, Part 2, Divisicn 5 of tke State Water Ceds, pro-
vides for the adoption by and en behalf of the State of Cslifernias of the
conditions, plaus, curstruetion and mode of maintenance and operation of
WOTK S wlthln the Sacremznto River Ilood Control Project set forth in Senate
Committee FPrint, ‘75th Congress, lst Session, as authorized and apprcved by
the Lect of Congress, Public qu 392, 75th Congress, epproved 26 August 1937,
including the heclding and saving +he United States from dameges due to
congtruction works are continued in gffsct.

st

b, Povers ond Duties of Depertment of Public Works and Reclama-
tion Districts in nciuds the ¢0110w1vf;

"8360. On behalf of the State the Department of Public
'TO*ks, acting by and through the Stave Engilreer, has supervi-
ry powers over. the malotenance and opsration of ite flood

e

conb 0l works of the Sacreamento River Flood Control Projscts

B8261. The depariment, acting by and through tiae State
Engineer, ghall maiutain and operate on behalf of the State ths
following units or porticns of the works of the Sacramento River
Flcod Control Troject, and the cost of such maintenance and
operation shall be defrayed hy the 3tate.
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(a) The east levee of the Sutter By-pass north of Nelson
Slough.

(p) The levees and channels of the Wadsworth Canal, the
intercepting canals draining into it, and all structures 1ncidental
thereto.

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

(d) The by-pass channels of the Butte Slough By-pass, the
Sutter By-pass, the Tisdale By-pass, the Yolo By-pass and the
Sacramento By-pass with all cuts, canals, bridges, dams, and
other structures and improvements containsd therein and in the
borrow pits thereof.

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

(£) The chaunels and overflow channels of the Sacramento
viver and its tributaries within the Sacramento and San Joaquin
Drainage District.

(g) The Inishts Landing ridge cut flowage area.

(h) The flood relief channels controlled by the Moulton
and Colusa Weirs aud the training levees thereof.

(1) The levee on the left bank of the Sacramento River ad-
joining Butte Basin, from the Butte Slough outfall gates upstream
to a point four miles northerly from the Koulton eir, after completion

(j) All weirs and relief structures.

(k) The west levee of the Yolo By-pass, extending from the
west end of the Fremont Vleir southerly to the Cache Creek Settling
Basin and the east levee of the Yolo By--pass from the Fremont Weir
southerly two miles,

(1) The levee on the west bank of IFeather River extending a
distance of cbout two miles southerly from the Sutter-Bufte Canal
headgate,

(ﬁ) The levees of Cache Creeck and the easterly and westerly
levees of Cache Creek gettling basin.

8370. It is the responsibility, liability end duty of the
reclamation districts, 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, excepting only those works
enumerated in Section §%€61 and those for which provision for
maintenance and operation is made by federal law."

2-03. Maintenance and Overation of the Unit of Leves Covered by
this lienuel. The reac¢ DOBSiblllLV "or the maincenance and operation of
the unit of levee covered by this manual, described in paregraph 4-01,
was accepted by the Reclamation Bozrd of tlie State of California, as
shown under attached resolution, Exhibit “i™,




SECTION III

MATNTENANCE AND OPERAT ION

GENERAL PROCEDURE

5=0ls Regulations. The purpose of this manual is to assist
the local interests in the maintenance snd operation of Flood Cone
trol Works constructed by the United Btates in accordance with the
Flood Control Regulations contained under Section 208,10, Title 33

of the
cf War
of the
A copy
volume

Ccde of Federal Regulations, approved by the Acting Secretary
oir 9 Avgust 1944 under the authority covered by Section 3
Flood Control Act of 22 June 1936, as amended arnd supplemented.
of the approved regulations is bound at the back of this

as Exhibit "A". Compliance with these regulations is one of

the requirements of local cooperaticns

3=02, Provisions, The general provisions under the Flood Con=
trol Regulations are listed below:

"l. The structures and facilities constructed by the

Uaited States for lccal flood protection shall be countiauously
maintained in such a manner and operated at sush times and for
such periods as may be necessary to obtain the maximum benefitse

20 The State political subhdivision 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 permansnt committee consisbting

~of or headed by an official hereinafter called the "Superin-
tendent,” who shall be responsible fer the development and
mae.intenance of;, and directly in charge of, an organization
responsible for the efficient opsration and maintenance of all
of the structures and facilities during flood periods and for
continucus inspection and mainbtenance of the project works
during periods of low water, all without cost to the United
States,

3¢ A reserve supply of materials needed during a

flood emergency shall be kept on hand et all tirmess

4, No encroachment or trespass which will adversely

affect the efficient operation or maintenance of the project
works shall be permitted upon the rights=of=way for the pro=-
tective facilities,

5, No improvement shell be passed over, under, or

through the walls, levees, improved channels or floodways, nor
shall any excavation or construction be permitted within the
limits of the project right-of=wey, nor shall any change be



made in any feature of the works without prior determination
by the Distriet Engineer of the War Departméent or his atuth-
orized representetive that such improvement, excavetion,
construction; or alteration will not adversely affect the
functioning of the protective facilities, Such improvements
or alterations as may be found to be desirabls and permissible
under the above determination shall be counstructed in accord=
ence with standard engineering practice, Advice regarding

the effect of proposed improvements or alterations on the
functioning of the project and information concerning mothods
of construction acceptable under standard engineering practice
shall be obtained from the District Engineer, or if otherwise
obtained, shall be submitted for his approval. Drawings or
prints showing such improvements or altsrations as finally
constructed shall be furnished the District Engineer after
completion of the works,

6s It shall be the duty of the superintendent to submit
e. semi~annual repcrt to the District Engineer covering inspecticn,

ma.intenance and operation of the protective workss

7o The District Engineer or his authorized represent=-
etive shall have access at all times to all portions of the
protective works,

8o llaintenance measures or repzirs which the District
Engineer deems necessary shall be promptly taken or made,

9, Appropriate measures shall be teken by local auth=~
orities to insure that the activities of all local organizas
tions operating public or private facilities connected with
the protective works are coordinated with those of the Super=
intendent’s organization during flcod periods,

104 The War Department will furnish local interests
with an Operation and Maintenance lanual for each completsd
project, or separate useful pert thereof, to assist them in
carrying out their obligations under these regulations.”

3=084 Duties of the Superintendent. In line with the pro=
visions covered by the regulations, the gerneral duties of the
Superintendent should include the following:

8o Training of Key Personnel. Key personnel should be
trained in order that regular maintenauce werk may be performed
efficiently and to insure that unexpected problems rslated to
flood control may be handled in an expeditious and orderly manner,
The superintendent should have available the names., addresses and
telephone numbers of all his key men and a reasonable numbsr of
substitutes, These ley men should in turn have similar data on all
of the men that will be necessary for assistance in the discharge
of their duties. The orgenization of key mern should include the




following s

1. An assistant to act in the place of tlhie Suvperins-
tendent in case of his absence or indisposition,

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

be Stream {low stages, Permenent arrangements should be
macde by the Superintendent with the Corps of Fngineers &t Sacramento,
California, to secure stream flow stages and forecasts of stream
flow steages and weather conditions of effective streams and drain-
age areas to properly plan adequate measures of protection,

¢, Semi-annual Report, The semi~annual reports required
under Paragraph 208,10 (&)(6) of the regulations should be sub=
mitted within a ten dey period prior to 1 June and 1 December of
each year and should include all cated copies of reports of in-
spections made during the period of reports Also, the nature, date
of construction, and date of removal of all Ltemporary repairs and
the detes of permenent repairs should be included in this reporte
Other items and suggestions relative to pubiic cooperation, public
sentiment on the protection obtained, and other allied subjects
are considered pertinent and desirable date for inclusion in the
report, but are not required,

de Check lists, The check lists shown in Exhibit "D"
and "E", should be used in each inspection to insure that no fes
tures of the protective system are overlocked, ITtems requiring
maintenance should be noted thereon; if items are satisfactory they
should be so indicated by a check,

e. [Iropcsed improvements or alteraticns. Drawings or
prints of proposed improvements or alterations to the existing
Flood Cecntrol Works must be submitted feor approval to the District
Engineer, Sacramento District, Corps of Engineers, Sacramento,
California, sufficiently in advance cf the proposed ccnstructicn
to permit adequate study and consideration of the worke 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 work,




SECTION IV

Features of the Project
Subject_to Flood Control Regulations

(1) Descriptions The flood control works covered by this Manual
form an integral part of the Sacramento Riyer Flood Control Projectc They
consist of three units of levees, a part of the Bear River Levee System, as
shown on attached drawing Noe 2=4=106 in six (6) sheets, dated July 1944.

(2) Location, The Bear River Levee System is located within the
boundaries of Reciamation Districts Nos., 784 and 817 and approximately along
the North boundary of Reclamation District 1001, in the vicinity of Rio Osoj.
Sutter County, California, approximately 28 miles northerly of Sacramento,
California, The Three units of Levees referred to above extend for a dis=
tance of approximately four miles upstream from the Western Pacific Railroad,
and are listed below as follows:

(a) Unit No, 1, South Levee of Bear River
from Station 55500 to Station 260400 ===-=-=== -=20,500 £t

(b) Unit No, 2. North Levee of Bear River
from Station 166£88 to Station
SHGHOD mmsim i DA SNERE, | B LE

South Levee of Dry Creek from
Station 0/0C to Station 9845 =~eww 9,845 £t. 21,157 ft.

(c) Unit No. 3. North Levee, Bear
River from Station T4£21 to
Station 148400 ————e 7:379 £t _

North Levee; South Dry Creeck from.
Station 0#00 to Station 90409 ~=== 9,009 ft,

East Levee of W,P.R,R. Intercepi-
ing Ganal from Station 20493 4o
Station 135f72 me=mmesmmcemmccosos 11479 £,

South Levee of North Dry Creek
from Station 0400 to Station

105422 ==mmcmmmm———oemm.———— --- 10,522 ft. 38,389 ft.
GRAND TOTAL 80,046 ft.



Under the program provided by the Sacramento River Flood Control Project
these three wnits of levees have been enlarged to form a crown 20 feet wide, a
landside slope of one vertical on two horizontal and a riverside slope of one
vertical to three horizontal., Construction also included a gravel road sur=
facing 12 feet wide on top of the levee with turncuts at 1,000-foot intervals,
50 feet long and 18 feet wide, and the necessary drainage structures, roéad

approaches and appurtenances. A1l the drainage structures are listed in
Exhibit "E",

This levee system provides direct protection to Reclamation Districts Nos.
784, 817, end 1001 ageinst high water of the Bear River and its tributaries in
this area, The grade of the adopted flood plane along the main channel of the
Bear River varies from Elevation 59.0 at the lower end to 8l.4 at the upper
ends (All elevations are referred to UsS.E.D, Datum), The levee grade pro=
vides a freeboard of three feet above the flood planes It is estimated that
a flood flow of 18,500 second=feet in the main channel of the Bear River in
this area will produce the adopted flood plane, Such a flow is not expected tc
occur oftener than once in six years, on the averages

(3) Contractor. The enlargement of the levee described above was
performed by H. Earl Parker, contractor, under Contract W~04=-167-eng-633, copy
of which is on file in the U.,S. Corps of Engineers! Office, Sacramento
District, Sacramento, California,

(4) Beginning and Completion of Construction. Construction was
started on 8 October 1944, and completed on 6 October 1945,

(5) Outstanding Construction Features. In general, all construction
features are based on Standard plans and specifications, and the details are
fully covered in the attached drawings listed below (See Exhibit "B"),

File No, Title
2=4=106 Proposed Levee Enlergement, Bear River Levees, from

WP R,R, upstream 4 miles, South Dry Creek Levees upstream
from Mogth 2 miles, East Levees W P Re Intercepting
Channel and South Levee of North Dry Creek.

b. Pertinent Requirements of Section 208,10, Title 33. of Code of
Federal Regulations.

"1, Maintenance, The Superintendent shall provide at all times such
maintenance as may be required to insure serviceability of the
structures in time of flood, Dleasures shall be taken to promote
the growth of sod, exterminate burrowing animals, and to provide
for routine mowing of the grass and weeds, removal of wild growt
and drift deposits, and repair of damage caused by erosion or
other forces, lihere practicable, measures shall be taken to re=
tard bank erosion by planting of willows or other suitable growti
on areas riverward of the levees. Periodic inspections shall be
made by the Superintendent to insure that the above maintenance
measures are being effectively carried out and further, to be
certain that:

(I) No unusual settlement, sloughing or material loss of grade
or levee cross=section has taken place;

(II) No caving has occurred on either the landside or the river-

side of the levee which might affect the stability of the
levee section. n
(11I) No seepage, satgrated areas or sand boils are occurrings




(IV) Toe drainage sysbems and pressure relief wells are in
good working condition, and that such facilities are
not becoming cloggeds

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

(VI) No revetment work or riprap has been displaced,
washed out, or removed;

(VII) No action is being taken, such as burning grass
and weeds during inappropriate seasons, which will
retard or destroy the growth of sods

(VITII) 2ccess rodds to and on the levee are being properly
maintained:

(1) Cattle guards and gates are in good conditiong

(X) Crown of levee is shaped so es to drain readily,
and roadwey thereon if any is well shaped and
maintained;

(¥I) There is no unauthorized grazing or vehicular traffic
on the levees:

(1II) Encroachments are not being made on the levee right=-

©  ofewsy which might endanger the structure or hinder

its proper and efficient functioning during times of
energencye.

Such insgpections shall be made immediately prior to
the beginning of the flood seaoson; immediately following each
major high water period, and otherwise at intervals not exceed=
ing 90 days, and such intermediate times 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 appropriate season as scheduled by the
Superintendent,

2e Operetion, During flood periods the levee shall be
patrolled continuously to locate possible "and boils
or unusuval wetness of the landward slope and to be
certain that:



(I) There are no indications of slides or sloughs developing;
(11) Tave wash or scouring action is not occurring;
(III) No low reaches of levee exist which may be overtopped; .

(IV) No other conditions exist which might endanger the structure,
Approvriate advance measures will be taken to insure the avail=
ability of adequate labor-and matorials to mecet all contingencies,
Imrediate  steps will be talien to control any condition which en=
dangers the levee and to repair the damaged section,"

Compliance with the provisions prescribed above is very essential for the
efficient maintenance of the lsvee system covered by this manual and for the
successful operation of the entire ¥Flood Control Project of the Sacramento
Rivera

ce Additioual Requirements.

(1) A vigorous sod which covers the entire levee and protective
berm is one of the most effective means of protecting an earth levee against
erosion and wave washe Lorge weeds and brush should not be permitted to grow
on the levee as they smother grass, thereby encouraging erosion, and inter=
fere with future maintenance, Nowing to keep weeds and brush under control
should be. accomplished in May and August, or more often if necessary, to
assure a good sod covers Grass clippings should be left on the levee, If
large weeds and brush become esteblished because of lack of proper maintenance,
these should be cut and removed from the levee for dispesal and no cuttings
should be burned on the levee as sod is destroyed by fire thus leaving bare
spots vulnerable to destructive erosion, Infertile bare areas require special
treatment to produce a protective sod growth and may be treated by mulching
with manure containing straw or straw aldne plus seeding or sodding. If
straw mulch is used, a suitable commercial fertilizer will greatly hasten the
establishment of a vrotec ive sod cover, It is recommended that the county
agricultural agent be consulted for detalled 1n?o’mat10n on local planting
practices.,

(2) Dens and runways formed within the-levee by burrowing enimals
are frequently the cause of levee failures furing £lood’ stagess DBurrowing
animals such es muskrats, ground hogs, ground squirréls, moles end gophers
found in the levee uhould be exterminated,. The dens and ruanways should be
opened up then thoroughly coupacted as they are back filled, Levees kept pro=
perly cleared are not seriously menasced by burrowing animels as they prefer
areas where the protection of cover such as-high gress, weeds, and brush is
founde Several methods of extermination are found eflfective such as trapping,
baiting, and poison gases depending upon-the type of animal present and the
time of the year the work is dones Adviée concerning the best methods in -
each locality can be obtained from the county agricultural agente

(3) Checlk lists suggested under Exhibits "D" and "E" should be used
in each inspection to insure that no features of tlhe protective works are over=
lookeds Items requiring maintenance should be noted thereon; 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:
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(5)

(a) Immediately prior to the beginning of the major
flood season, preferably within the ten day
period prior to the months of June and Hovember
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 mejor high water
period, (For definition of high water period
see Exhibit "E"),

(¢) Ctherwise at periods not exceeding 90 days,

Suggestions as to methods of combating flood cone=
ditions are given in Section V of this manual,

The methods presented therein have been developed
during meny years of experience during floods on large
streams. These methods are not mandatory, but should
prove useful in Sacramento Valley, where floods of
large magnitude are of conmon occurreuce,

4=02, Drainage Structurcse

2, Description, The drainage structures covered by this
menval form a part of the levee described in parsgroaph 4-01 a, These
structures consgist of drainage pipe or/ﬁnd concrete culverts crossing
the levee at approximately the elevation of the natural ground and are
provided with automatic or hand operated getes as described in Check
List Nos 2, Exhibit "E",

be Pertinent Requirements of Section 208,10, Title 33, of

tlie Code of Federal Regulations,

|I1.

Maintenance, Adequate measures shall be taken to
insure that inlet and outlet channels are kept open
and that trash, drift or debris is not allowed to
accumulate near drainage structures, UIlap gates

and manually operated gates and valves con drainage
structures shall be examined, oiled and trial operasted
at least once every 90 days. Periodic inspections
shall be made by the Superinteandent to be certain that:

(I) Pipes, gates, operating mechanism, riprap,
and headwalls are in good conditiong

(I1) Inlet and outlet channels are opens

11



2

(111) Cere is being exercised to prevent the
accumulation of trash and debris near the
structures and that no fires are being bullt
near bituminous coated pipes;

(IV) Erosion is not occurring adjacent to the
structures which might endenger its water
tightness or stabilitye

Imnediate steps will be taken to repair damage,
replace missing or broken parts, or remedy adverse
conditions disclosed by such inspection,

Operation, Whenever high water conditions impend, all
zatss will be inspected a short time before water reaches
the invert of the pipe and any object which might pre-
vent closure of the gzate shall be removed, Automatic
getes shall be closely observed until it has been
ascertained thet they are securely closed, !Manually
operated gates and valves shall be closed as necessary
to prevent inflow of flood water, All drainage struce
tures in levees shall be inspected frequently during
floods to ascertain whether seepage is taking place
along the lines of their contact with the embankmentes
Immediate steps shall be taken to correct any .adverse
condition,"

Compliance with the provisions prescribed above pertaining to
drainage structures is essential for proper maintenance of the
levee system covered by this manval. Levee failures ceaused by
neglected drainage structures are of common occurrence; it is
therefore of utmost importence that this structure always be
kept in perfect working ccndition in accordance with the regula=
tilonse

Additional Requirementse

1,

Inspections. Periodic inspections should be made

as follows:

(a) The outlets of pipes crossinz under the levee inundate
at relatively low river stages; therefore all pipes
crossing under the levee should be inspected con=-
siderably in advance of the beginning of the flood
season, The gates on these pipes should be checked
at the same time,



2o

(p) 1Inspection of all drainage structures should
also be made following each major high water
periods

(c) Otherwise at periods not exceeding 90 days.

Cheak Lists of Drainage Structuress

Check 1ists suggested under axhibit "E" should be
used in each inspechion to insure that structures are
kept in working condition at all timese
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SECTION V

e s 2 s

SUGCESTED METHODS OF COMBATING FLOOD CONDITIONS

520, Mission, The primary mission of the Corps of Emgineers is

to maintein The integrity of Flood Control Works, All other matters become
secondary in a flood emergency -and will yield precedence to the accomplishe
ment of the primery mission, During periods of emergency, close liaison
will be maintained with locel interests, normelly through the responsible
State Agensy such as the Reclamotion Board of the State of California; since
the main objective will be attained by suvporting local interests in their
efforts or by assuming full charge for the flood fight when the problem is
beyond the capabilitiss .of local interoste ‘

5=02, Methods um‘gesbeaa liost of the methods described herein have
been developed during years or experience with the various p‘oblemu hat
often come up during periods of high water, and they are not intended to
restrict the Superintendent, or others con ce:ned to a rigid set of rules
for every condition that mey arise. The remarks are primarily concerned
with the earthen portions of the levee systems. If prcblems not-covered by
these suggestions arise, where the Superintendent is in doubt as to the pro=
cedure to be taken, he will be expected to comsult the District Engineer,
Corps of EngineersJ Sacramento, California, and follow standard engineering
practices in meeting the swtugtlonﬂ It should be noted- that it is much
better to be over=prepared for a "flood fight" thea te find at the last
noment that preparations were imcomplete or unsatisfactory, Confidence of
the protected persons and firms is & valuable asset tkat should not be care=

" lessly lost through inefficient operation of the protection system in time

of emergencya

5~0%s Earthon levees, £An earthen lcves is in danger whenever there
is water against it. This danger is directly proportional to the heighi
of the water, the duration cf the floocd stage, and the intensity of either
the current or wave actions The danger is inversely proportional to the
cross=sectional area of the levee, the levee'’s heights, and the degree of
maintenance, A welleconstructed levoe of proper scction should, if maine
tained and not cvertopned, hold throushout eny major flocd, Huweverp a
serious accident may result in a break, Foundaticn troubles result in
send boils or a sin%iny lovee, and the locel use of unsatisfactory materials
causes slides and sloughss However, such threatened failures can be met
if prompt action is talken and proper methods of treatment are used. TWave
wash is to be expected whenever the levee is exposed to a wide stretch of
open water and is serious if permitted to continue over a comnsiderable
length of timee '
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5=04, Premeditated Damage, The Superintendent should continually
guard against premeditafed damage to the levees In the event of an extra-
ordinary flood requiring a fight over longz stretches of levee on both sides
of the river, there is a natural temptation to relieve the strain by pre=-
meditated breaLlng of the opposite line,

0-05s Security, Personnel of the Corps of Engineers, whether
military or civilian, are nct vested with any civil police authority in
the performance of their engineering duties, and they will not attempt
to exercise any such authority, The responsibility for protecting flood
control works against sabotage, acts of depredation, or other unlawful
acts rests with the local interests through local and State Governmental
agenciese Ipn the event local law enforcement agencies prove inadequate,
local interests can request the aid of State Forces, and if additional
support becomes necessary, Federal troops can be requested as provided by
law,

5=06. Human Element, Panic does not directly endanger the levee,
but psychclogical fear due to ignorance of actual conditions may seriously
affect the high=-water fight during a critical moment. This fact may be
considered in orgenization for emergency worke Confidence, engendered
by an efficient organization, free from lccal jealousies, is the best
guard against panica.

5«07, Inspoction of Flood Control Works, Immediately upon receipt
of information that & hign weber is imminont, the Reclamatien Distr*cts
through their Superintendents, should form a skeleton crganiz;tion capabk
of quick expansion, and assign individuals (Sectcr Foremen) to have chargs

of definite sections of levees, As his initial activity, each Secter
Foreman sheould go over his eatire sector and parts of adjacent sectors,
meking a detailed inspection, particularly with reference to the fO]lGWLng
matters:

8, Sector limitsg ascertawn that the dividing line between
sectors is plainly determined and, if necessary, marked,

ba Condition of new levees and recent repairse
ce Condition of culverts, flap gates, and sluice gatese

do Transportation facilities; roads, rail and water communica=
tionse

e. Material supply; quantity, lccation, and condition,

fs Communications; locate and check all necessary telephcnes
in the sector,

15



=08, Preliminary Repair Tork, After the initial inspection has
boen made, each Sector Fecreman should recruit & labor crew and provide it
with tools such as shovels, axes, wheelbarrows, etc, In addition, bull=-
dozers, scrapers, trucks, etc., should be located and made ready for uce
in case of emergency. Then irmediate action should be talen to perform the
following work:

& o I['ill up holes or washes inthe levee crown, slopes, and
landslide berms. Where new construction has been 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. i

v b, Repair gaps where road crossings have teecn worn dovm and
the levee is below grade, In filling the road crossings, it may be necessary
to cbtain material from landside borrow pits, in which case excavation for
the material should be kept at least 50 feet from the toe of leveec. Any
filling done in this connection should be tamped in place and, if in an
erposed reach, subject to wave wash, the new sectien should be faced with
bags -of sande :

co Repair and clese all flap gates on culverts and see that they
are seated properly before they ere covered with flood waters,

de Ascertain that all roads to and along the levee are in a
gocd stete of repair, Tho Superintendent should ebtain assistance from
the county-road forces to have all roads put in first=class condition,

e, Leocate necessary tools and materials (sacks, sandbags,
brush, lumber, lights, etc,), and distribuite and store the seme at points
where active meintenance is anticipatede

fo Check and obtain repair of all telephone lines necessary’
for oporation, obtain lists of all team forces, moterboats, motor cars,
and truck transportation that can be made available,

ges Malke thorough arrangements with reliable citizens of the
community for the supply, transportation, subsistence, and shelter for the
necessary lsbor,

hs Communicate directly with ommers of all stock pastured on
the levee and direct that all stock be removed from the levee rightweof-
ways . Cut all fences crossing the levee that do nct have gates provided,

ie Investigate all drainage ditches on the landside of the
levee and open these drains when cbstructioné xiste FPrepare to cut the
necessary secp drainage ditches; however, no attempt should be made to
drain the levee slope until actual seepage takes place,.



65-09, Disaster Relief, It is the responsibility of local, state,
municipal avthorities, supported by and/br working in connection with
the American Rod Cross to adopt measures for the relief of flood disaster
victims. Relief 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 circvumstances where local resources are clearly inedequate
to cope with the situation,

jo Remove all dynamite and explosives of any kind from the %
vieinity of the lavee, =

6=10, Flood Fight, After the above preliminary organization and
precautions have been completed, the "Flood Fight" itself commences, The
methods of combatting various defects in the carthen levee described in
the following paragrephs have been proved effective during meny years of
use by the War Departmenta

ae Drainage of slopes, This work can be done economically
while awaitirg developments and will serve ‘o make the leveces more efficient.s
Crews should be organized to cut seep drains at all places on the levese
and berm when seepage appears., The drains should be V=shaped, no deeper
than necessary, and never more than 6" deeps Core must be teken not to
cut the sod unnecessarily, In all insteances, drains should be cut straight
down the levee slope or nearly sos. Near the toe of the slope the small
dreins should be Y'd together and led into larger drains, which, in general
should lead straight across the landside berm into the landside pits or
nearest natural or artificial drain,

be Sandboils, These danger spots are serious if discharging
material, The common method of controlling send boils consists of walling
up a watertipght sack ring around the boil up to & height necessary to reduce
the velocity of flow to a point at which material is no longer discharged
from the boil, BSee Exhibit "C" Plate l. The sack ring around the boil
should be large enough to protect the defective area immediately surrounding
the boile If several boils of sufficient force to displace sand are ob=
served a sack sublevee may be built around the entire nest of boilg, rising
to such & height that none of the boils will discharge with enough force
to displace sand,

ce Wave Wash. The Superintendent and Sector Foremen should
study the levee beforenand to determine the possibility of wave wash,” All
such reaches will be located well in advence and for use in emergency, &
reserve supply of filled saclks and rolls of cotton bagging will be kept
on board flatse If the slope is well sodded, a storm of an lhour's duration
should cause very little demage. During periods of high wind and high water,
ample labor should stand by and cxperienced 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 snould be placed in the cut in an effective monner and as soon as
possibles The filled sacks should he laid in sections of sufficient
length to give protection well above the anticipated rise. Bagging so
laid must be thoroughly weighted dovm to be effective, Plate 2, Exhibit
"C" shows a movable type of wave wash probection, also used with good
rosults, Its advantage is that it can rapidly be built at any convenient
place and easily set in place on the jobs

de Scourse A careful observetion should be made of the river
side of the levVee at all localities where e current 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. Trouble may be looked for at the ends of

DJ--—‘
old levee dikes, road=crossing ramps, old traverses, and places where
pipes, sewers and othsr structures penetrate the levee If eny sign of

scour is observed in the pits or at the ends of the drkes, soundings
should be teken to observe the amount and progress of the scour, The
approved method of construction.tao 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 and wiring togsther, and filling in
between with brush and filled sacks or stone,

es 'Caving bank protection. As protection against active caving
of riverbanks, rock-filled cribs are very effective if properly placed.
Cribs are usually 14 by 14 feet in plan by 10 to 14 inches in inside
depthe The cribs are constructed on a double thicknéss of 1" x 4" x 14¢
lumber, equivalent to 2" x 4" pieces, lapped rail fence fashion at all
corners and.intersections. They are divided into ‘four compartments of
about egual area by two per endiculsr cross wells constructed in the same
menner as the side walls. The floors end 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 boards are five equally 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, one over each cf the side walls and one over the central
division wall, All intersections are nailed with one 20d naile The
compartments are filled with rock before covering, Each wall intersection
of the fabricated cribs is isecurely fastensd by a loop of No. 9 wire, See
Exhibit "C", Plate 4.

511, Toppings Imnediate consideration should be given the grade
line of each levee. . cectwon by comparison of* existing grades with those
shown on the drewings, Exhibit "B", Plates 1 to 5, If any reaches show



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

as bSack 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 lapned at least 1/5 either way and well mauled
into place, Then prcperly sacked and tamped, one sack will give about
three to four inches of topping, If gravel is available, it should be
used for the front facing so as to avoid washing oute

bo Lumber and sack tooping, This is the most comnonly used
method of raising low reaches in emergencies, In putting on this topping,
as well as other topping, & careful line of levels should be run and grade
stakes set in advence. 2" x 4" x 6' stakes should then be driven on the
riverside of the crowm six feet apart, and 1" x 12" boards nailed to the
landside of the stakes, This wall, backed with a single tier of saciks,
will hold out at least one foot of water, If a second foob is necessary,
the layers of sacks will have to be increased in number and reinforced,
The stakes should be driven three feet in the ground, and should project
out three feet, thus providing, in extreme casess, a three-foot topping
if properly braced behind with sacks and earth., In some instances, it
may be practicable to back up the planking with tamped earth obtained in
the vieinity in lieu of the sacks shown in the drawing, Exhibit "C",
Plate 6

5=12, Transportation., In instances where it is necessary to send
equipment over roads that 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 comunication should be provided alonyg dangerous
stretches of the levee when travel or other satisfactory means of com=
munication cannot be maintained,

5-13, Check lists. The check lists shown in Exhibits "D" and
"E" are furnished for reproduction and use by the local interests. These
lists should be used in each inspection to insur'e that no features of the
protective system are overlooked, " Items reguiring repeirs should be noted
thereon; if items are satisfactory, they should be indicated by a check
mark,

o=14, Use of Covermment Plant, The District FEngineer is
authorized to use or loan Govermment property and plant in cases of
emergency where life is in danger and there is no opportunity to secure
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 Government,
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter H—Corps of Engineers, War
Department

PART 208—F1L0oOD CONTROL REGULATIONS

MAINTENANCE AND CPERATION OF FLOOD
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Congress approved June 22,
1936, as amended and supplemented. (49
Stat. 1571; 50 Stat. 877; and 55 Stat.
638; 33 U. S. C- 701c; 701c-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of flood control works:

§ 208.10 Local flood protection works;
maintenance and operation of structures
and facilities—(a) General. (1) The
structures and facilities constructed by
the United States for local flood protec-
tion shall be continuously maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits,

(2) The State, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
it will maintain and operate flood ccn-
trol works in accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shall appoint a per-
manent committee consisting of or
headed by an official hereinafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the efficient
operation and maintenance of all of the
structures and facilitles during flood
periods and for continuous inspection
and maintenance of the project works
during perfods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a flood emergency shall
be kept on hand at all times,

(4) No encroachment or trespass
which will adversely affect the efficient
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilities.

(5) No improvement shall be passed
over, under, or through the walls, levees,
improved channels or floodways, nor
shall any excavation or construction be
permitted within the limits of the proj-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department
or ‘his authorized representative that
such improvement, excavation, construc-
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
District Engineer after completion of the
work.

(8) It shall be the duty of the super-
intendent to submit a semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works.

(1) The District Engineer or his au-
thorized representatives shall have ac-
cess at all tiges to all portions of the pro-
tective works.

(8) Maintenance measures.or repairs
which the Distriet Engineer deems nec-
essary shall be promptly taken or made.

(99 Appropriate measures shall be
taken by local authorities to insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Superintend-
ent’s organization during flood periods.

(10) The War Department will furnish
local interests with an Operation and
Maintenance Manual for each completed
project, or separate useful part thereof,
to assist them in carrying out their ob-
ligations under these regulations.

(b) Levees—(1) Maintenance. The
Superintendent shall provide at all times
such maintenance as may be required to
insure serviceability of the structures in
time of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate burrowing 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 forces. Where prac-
ticable, measures shall be taken to retard
bank erosion by planting of willows or
other suitable growth on.areas riverward
of the levees. Periodic inspections shall
be made by the Superintendent to insure
that the above maintenance measures
are being effectively carried out and,
further, to be certain that:

(1) No unusual settlement, sloughing,
or material Joss 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;

(ili) No seepage, saturated areas, or
sand boils are occurring;

(lv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facuities are not
becoming clogged;

(v) Drains through the levees and
gates on said drafss are in good working
condition;

(vi) No revetment work or riprap has
been displaced, washed out, or removed;

(vil) No action is being taken; such
as burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

(viii) Accessroads tg and on the levee
are being properly maintained;

(ix) Cattle guards and gates are in
good condition;

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

(x1) There is no unauthorized grazing
or vehicular traffic on the levees;

(xii) Encroachments are not being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient 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 980 days, and
such intermediate times as may be neces-
sary to insure the best possible care of
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the levee. Immediate steps will be taken
to correct dangerous conditions disclosect
by such inspections. Regular mainte-
nance repair measures shall be accom-
plished during the appropriate season
as scheduled by the-Superintendent.

(2) Operation. During flocd periods
the levee shall be patrolled continuously
to locate possible sand boils or unusual -
wetness of the landward slope and to be
certain that:

(1) There are no indications of slides
or sloughs developing; X
(ii) Wave wash or scouring action is

not cccurring;

(ili) No low reaches of levee exist
which may be overtopped;

(iv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the availlability of ade-
quate labor and materials to meet all
contingencies. Immediate steps will be
taken to control any condition which
endangers the levee and to repair the
damaged section.

(¢c) Flood walls.—(1) Maintenance.
Periodic inspections shall be made by the
Superintendent to be certain that:

(1) No seepage, sdturated areas, or
sand bolls are occurring;

(1) No undue settlement has occurred
which affects the stability of the wall or
its water tightness;

(11i) No trees exist, the roots of which
might extend under the wall and offer
accelerated seepage paths;

(v) The concrete has not undergone
cracking, chipping, or breaking to an
extent which might affect the stability
of the wall or its water tightness;

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functioning
in time of flood;

(vi) Care is being exercised to pre-
vent accumulation of trash and debris
adjacent to walls, and to insure that no
fires are being built near them;

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

(vill) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facilities are not
becoming clogged.

-Such inspections shall be made imme-
diately 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 eliminaté encroachments and ef-
fect repairs found necessary by such in-
spections shall be undertaken immedi-
ately. All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operation. Continuous patrol of
the wall shall be maintained during flood
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be
allowed to lle against or tie up to the
wall. Should. it become necessary during
a flood emergency to pass anclor cables
over the wall, adequate mes: ires shall -
be taken to protect the concr.¢c and con-
struction joints. Immediaie steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d) Drainage structures—(1) Mainlc-
nance. Adequate measures shall be taken
to insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neai
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. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly and a trial installation
of the emergency closure shall be made
at least once each year. Petlodic inspec-
tions shall be made by the Superintend-
ent to be certain that:

(i) Pipes, gates, operating mechanism,

. riprap, and headwalls are in good con-

dition;

(ii) Inlet and outlet channels are open;

(iii) Care is being exercised to prevent
the accumulation of traxh and debris
near the structures and that no fires are
being built near bituminous coated pipes;

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

Immediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections.

(2) Operation. Whenever high water
conditions impend, all gates will be in-
spected & short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manually operated gates and valves shall
be closed as necessary to prevent inflow
of flood water. All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

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

(1) No parts are missing;

(1i) Metal parts are adequately cov-
ered with paint;

(iii) All movable 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 readily accessible in times of emer-
gency.

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, alternating the struc-
tures chosen so that each gate will be
erected at least once in each 3-year pe-
riod. Trial erection of all closure struc-
tures shall be made whenever a change is
made in key operating personnel. Where
railroad operation makes trial erection of

“ & closure structure infeasible, rigorous

inspection and drill of operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not

. required. Closure materials will be care-

fully checked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately.

(2) Operation. Erection of each mov-
able closure shall be started in sufficient
time to permit completion before flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each individual clos-
ure structure, together with an estimate
of the time required by an experienced
crew to complete its erection will be given

in the Operation and Maintenance Man-
ual which will be furnished local interests
upon completion of the project. Closure
structures will be inspected frequently
during flood periods to ascertain that no
undue leakage is occurring and that
drains provided to care for ordinary leak-
age are functioning properly. Bcats or
floating plant shall not be allowed to tie
iip to closure structures or to discharge
passengers or cargo over them.

(f) Pumping planis—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 90 days during off-flood seasons to
insure that all equipment is in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fuel
for gasoline or diesel powered equipment,
and fiash lights or lanterns for emergency
lighting shall be kept on hand at all
times. Telephone service shall be main-
tained at pumping plants. All equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days.. Megger tests
of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at intervals not to
exceed one year. A record shall be kept
showing the results of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to & satisfactory condition or shall be
promptly replaced. Diesel and gasoline
engines shall be started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
their serviceability in times of emer-
gency. Only skilled electricians and me-
chanics shall be employed on tests and
repaifs. 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 reinsial-
lation. Repairs requiring removal of
equipment from the plant shall be made
during off-flood seasons insofar as prac-
ticable.

(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 inspect, trial operate,
and place in readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and wita the
“Operaling Instructions” for each sta-
tien. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise is
occurring. Immediately upon final re-
cession of fleod waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, & copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and floodways — (1)
Maintenance. Periodic inspections 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;

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

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

(vi) Approach and egress channels
adjacent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

Such inspections shall be made prior to
the beginning of the flood season and
other—ise at intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dams, and related structures as may be
necessary.

(2) Operation. Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-
tacked by the current or by wave wash.
Appropriate measures shall be taken to
preven; the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall he re-
moved. The improved channel or food-
way shall be thoroughly inspected imme-
diately following each major high water
period. As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures

repaired.
(h) Miscellaneous facilities — (1)
Mainiencnce. Miscellaneous structures

and facilities constructed as a part of
the protective works and other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works, shall be periodically
inspected by the Superintendent 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
storage of interior run-off during flood
periods shall not be allowed to become
fllled with silt, debris, or dumped ma-
terial. The Superintendent shall iake
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for temporary raising dur-
ing floads of bridges which restrict chan-
nel capacities during high flows.

(2) Onperation. Miscellaneous facili-
ties shall be operated to prevent or re-
duce flooding during periods of high
water. Those facilities constructed as
a part of the protective works shall not
be used for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor. (49
Stat. 1571, 50 Stat. 877; and 56 Stat. 638;

33 U.8.C. 701c; 701c-1) (Regs. 9 August
1944, CE SPEWF)
[SEALT J. A. Uri0,
Major Generas,

The Adjutant General.

[F. R. Doc. 44-12285; Filed, August 16, 1044;
9:44 a.m.]
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Bottom width to be no less than 1} times height.
Be sure to clear sand discharge.
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Water

Note:
Do not sack boil which does not put

out material.

Height of sack loop or ring should be only
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down flow through boil so that no more

material is displaced and boil runs clear.

Never attempt to completely stop- flow

through boil.
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Allow approximately kCot‘ton bagging Riverside toe of levee/‘
2" lap for each . variable lengths
strip of bagging as required
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Variable lengths 1"x2"x1'-6" Stakes )
LANDSIDE

cotton bagging

Existing Levee

///////

Note:

" should be wired or tied to each strip

SECTION

Lay lengths as requ1red of cotton bagging
approximately parallel with levee slope
and across damaged section. Weight

top and edges of bagging with filled
sacks as shown above. The filled sacks

before laying in place. Stake the corners
of each strip above water surface.
Where cotton bagging is not available
burlap sacking may be substituted.

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE

SACRAMENTO RIVER , CALIFORNIA

LUMBER

FLOOD CONTROL PROJECT

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

SANDBAGS

120 sand bags
Cotton bagging
as required

WAVE WASH PROTEGTION

U. S ENGINEER OFFICE,SACRAMENTO , CALIF..

MAY,1946
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BILL OF MATERIAL FOR 100
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3 : Seopage, saturateds ¢ ¢ 6 0 s e 0 ¢ ¢ ¢ ¢ ¢ 2 8 o a?
4 s Rip=raD o o ¢« 6 6 2 0 ¢ ¢ o 0 ¢ 5 0o 0 6 0 0 8 ¢ o of
5Esodooaace--.aooue-u-nonoauo?
6 1 Access roads and road ramps o o o o & o & 2 8 & & o3
7 = Cattle guards and ga’beﬂoauanunecooaocﬁ
B 3 Crown of 1oVees & o = o 0 2 o % & & @ & ow @-e-wm e Bl
9 : Unauthorized grazing or traffic o s o o ¢ a » ¢ o e
10 ; Unauthorized encroachment on rights=of=ways o s e o
11 : Unsuthorized excavaticn and loose backfilly ¢ o o o
12 : Accumulations of drift, trash or debris o o ¢ o o o3
13 : Tleeds or undesirable vegetabion « o » ¢ 0o o ¢ o &« o
14 : liiscellaneous pipe crossingsSe o o o« o ¢ o s o o o of
15 : Inappropriate burning of grasss o « o ¢ a a ¢ & s of
16 : Other items not included 8bovee o o o ¢ o o o o o o

Inspected by
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CHECK LIST NO. 2

Dreinage Structuros loccted alon; tho Bear iver Loves Systom in the vieinity of Rio Oso, Sutter County, approx-
imately 28 milos northerly of Lacramento, Calif., as shown on Vrawing Io. 2~4~106 in 6 shcoets.

IIGHUATER PERIOD. This torm is usod under Paragraph 4-01(3)(b) of this I'anual; it anplios to floods rising above
the reading of 180 on tho T.S. Geological Survey gaze located on ths richt bank of Dear Riwver, 100 foot downstream
from U,S. Highway 99E at Thectleand, Yalif. Zoro on this goge is set to Elove £5.0 UeS.G.Se datums The roading of
18.0 at Vheatland corrcsponds to e reedin~ of 12.0 on the U.S. l.gathor Burcou rage "olf"near iuburn, Calif,

aE :Cclif.Corres : H _ :
Structure: :Culvert Co.: H :Goge read- :
llo. as : :Structures : :Blevation:ing at Vheot-:
shovn on : :Corr.:Gate :of Invert:land for
Constr. : tliotal:iodols :U.S5.CaEe :structurcs : Recomnendcd
Drewine :Stotion :Pipe :Ho. __Other Structures : Dotum 4o ba closed : Maintonance Worl
slorth Levce ~ Zoar River : : :
3 £ 02,488 T A T T i 46.9 : 13 :
- 143415 ¢ 18" : 100 @ : " 855 '3 13 :
i 1219427 : 112" steel pipe, river ond is ¢ 66,0 13 :
: z H plugged. : : :
:South Leves = Bear River 2 - 3
15 1206476 s : 18" steel pipe, river ond is : 68,0 1 13 3
: : : ¢ covered up. 3 : : o
:TForth Levee = South Jry Creck : : : - gttt
- 12496 : 18" : 100 : i el . 18 : [
- 19485 2. 18" ¥ J00 ¢ 3 500 13 :
17 121435 : 18" 3 100 : v, BAE ' @ 13 :
19 185457 3 24" & 100 : v 522 T3 13 !
- $4B417 ¢ 24" 5 100 @ s 4806 3 13 :
23 169417 @ 18" : 100 : ;- 86,3 1 13 3
24 :74£71,5 : 18" : 100 : ¥ BTS2 13 :
:South Levee = South Dry Creek : t -
- :15423.5 ¢ 48" & 100 s t 49,5 13 :
30 15630 3 18" : 101 : : 67.7 : 13 3
35 270493 : 18" : 101 : : 58.8 = 13 :
37 :85£70 & 18" : 101 : 2 B0 3 13 :
(EXHIBIT "E", Sheet 1 of 2 shoots)



CIECK LIST NC. 2

Manual Noe 5

Bear Yver Levec Sys-tom, Cont'ds

.

i :Calif.Corre: e SR S P :

Structure: :Culvert Coe: : :Goge read=- @

To. as :Sitructures @ :Blovationting at “Theab-:

shovm on @ :Corr.:Gato : :0f Invert:lend for z

Constr. @ t1lotalsModol: :UsSeCeBs :structures 2 Necommended

Drawinge :Station :¥Pipe : 1lo._: __ Other Structures  :Datum :to be closed : Maintenanco " ork

t 3 B 2 3 3 :

1Bost Leveey ~ePsRefe In_terc.:rntrlm Chammel : : z

B9 125828 1 18 ¢ 1003 : 46.8 : 13 :

4 165400 3 30" ¢ 100 : : 39.8 : 13 :

44 1103423 : 18" : 100 : ¢l 13 3

45 1116478 : 18" & 100 : ¢ 48,7 'z 13 3

- 1126453 : 18" 1.100 : : 49.1 3 b :

tSouth Leves - North Dry Cresk : : :

48 e 134T 2 18" v 100 8 I 47.6 3 13 :

49  :44%96 ¢ 12" : 100 : W P S :

51 :53/485.5 ¢ 18" : 100 : £, a8 3 13 :

- 183439 : 18" : 100 : s - BB 8 13 :

- 191450 3 18" : 100 t 58, : 13 :

et e A e —

Inspected by
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ADOPTED BY THE RECIAMATIOI BOARD

FEBRUARY 6, 1946

WHEREAS The Heclamation Board on February 6, 1946, did approve a
certain item of "new construction", said work coansisting of the construc=-
tion of the Bear River levces from Uiestern Pacific Railroad upstream four
miles, South Dry Creek levees upstream from its mouth two miles, East
Levee, Western Pacific Intercepting Canal and South Levee of North Dry
Creek; and

WHEREAS the Viar Depertment, U.S. Engineer Office, District Engilneer,
under date of January 25, 1946, has notified the Reclamation 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
proper local interests; and

WHEREAS the Chief Engineer of The hKeclamation Board has caused to
be made inspection on the ground of such work of "new construction", and
has found and determined that such work, as completed, has been pro=
secuted and carried out in conformance with the plans and specifications
therefor; ncw, therefore, be it

RESOLVED AID ORDLEED, That the Reclamation Board does hereby accept,
for the StateIOf Califcrnia, 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 the south levee of Bear River, together
with the channel of said river, be turned over to Reclamation District
No, 1001 for maintenance and operation, as the legally authorized function

of said District; and be it further
Hl-



P,

RESOLVED AND ORDERED, That the north levee of Bear River upstreem
from the mouth of South Dry Creek, together with the channel of said river
in that vicinity and the levees of South Dry Creek, together with the
channel of said creek, be turned over to Keclamation District No, 817 for
mgintenance and operation, as the legally authorized function of said
District, and be it further

RESOLVED AND CRDERED That the north levee of Bear River downstream
from the mouth of Dry Creek, the east 1eyee of the Western Pacific
Intercepting Canal and the south levee of North Dry Creek, together with
the channels adjacent to saidkleveos, be turned over to HReclamation District
No, 784, for maintenance and operation, as the legally authorized func=

tion of said District.

STATE OF CALIFORNIA )
COUNTY OF SACRAMENTO ; SS
Office of The Reclamation Board

I, GEORGE H. HOLMES, Secretary of The Reclamation Board, do hereby
certify that the above and foregoing is a true and correct copy of a
resolution duly passed and adopted by said Board at its meeting held
February 6, 1946,

IN WITNESS WHEREOF, I have hereunto set my hand and affixed the
official ceal of The Reclamation Board this 15th day of Febr s 1946,

/s/ George H. Holmes
GECRGL H. HOLMES
Secretary

The Reclamation Board

EXHIBIT "p®
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