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UPPER BUTTE CREEK - PART NO, 1
CHANNEL IMNMPROVEMIMNT AND LIVEL CCGUISTRUCTION
FRONM
HIGHWAY NO., 99E DOMIISTREALLI 8,7 IILES
BUTTE COUNTY, CALIFCRMIA
OPERATIO.! AND MAINTENANCE HANUAL
APRIL 1955
SECTION I

LUTRODUCTION

1-01, Authorization, The project work covered by this mamal
was authorized by an Act of Congress (Public Law No. 53k, Seventy-eighth
Congress, Second Session, H., R. Lh85), arproved 22 December 194ly, This
act authorized construction of levees and chamnel enlargement of Upper
Butie Creek near the town of Durham, California, in accordance with re-
commendations of the Chief of Zngineers contained in a report entitled
"Sacramento River and Tributaries, California, from Collinsville to
Shasta Dam" (House Document Mo, 6&9, Seventy-eighth Congress, Second
Session),

1-02. Location. The Butte Creek levee and chamnel improvement
as covered by this manual, extends from Highway No. 99E dowmstream
(southwesterly) a distance of 8,70 miles to the lower end of the
levee, Butte Creek rises on the west slope of the Sierra-levada
Mountain Range and flows in a general southwesterly direction to its
junction with the Sacramento River north of the town of Meridian,
California. The area covered by this manual lies west of the towns
of Durham, Nelson and Richvale, in Butte County, California, The
project location is indicated on Drawing No, 50-4-2637, sheet 1 of
Exhibit B and on the location map of Exhibit A-l, inclosed herewith,

1-03. Description of the Project Wlorks., The project works
covered by this manuval include the following:

a. The cleared and excavated channel of Butte Creek from
Highway No. 99E downstream 8,70 miles,

be Levees on both banks of Butte Creek from Highway No, 99E
downstream 8,70 miles,

¢, Western Canal Irrigation Structures at Station 2+00
HA" and station 751455, as shown on drawings of Exhibit B.
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d. Roberts Creek Cutlet Structure at station 678+00 and
miscellaneous irrigation structures as shown on drawings of Exhibit B,

1-04. Protection Provided, The project work was designed to
protect the town of Durham and adjacent agricultural lands from flood
overflow, The project design flood is 22,000 cubic feet per second
and the levee is 3 feet above the adopted flood plane.  As shown on
the drawings of Exhibit B, the grade of the adopted flood plane pro-
file varies from elevation 137.h at station 550+83 near Highway No,
99E bridge crossing to elevation 97,8 at station 1010400, a point 8,70
miles domstream from Highway No, 99E, All elovations are referred
to U.S, Corps of Engineers datum,

1-05. Construction Data and Contractor., The project works, as
described under paragraph 1-03 of this manual, was accomplished under
Contract No, DA-Ol-167-eng-302, by Piombo Construction Company,
contractor, during the period from 10 July 1950 to 30 April 1952,
Copies of the contract together with specifications are on file in
the office of the District Engineer, Sacramento District, Corps of
Engineers, Sacramento, California,

1-06, Flood Flows, For purposes of this manual, the term "flood"
or "high water period" shall refer to flows when the water surface in
Butte Creek reaches or exceeds the reading of 12,0 on the U,S.
Geological Survey and State Division of Water Resources continuous water
stage recorder and staff gage located on Butte Creek 0,8 miles down-
stream from Little Butte Creek and 7,5 miles east of Chico or a stage
corresponding to the discharge of about 8,000 cubic fecet per second at
a more convenient location such as at the Highway No, 99E Bridge,



(R SECTION II

LOCAL COOPERATION RFQUIREIENTS

2-01, Applicable Portions of Floecd Control Act, Section 10 of

the Act approved 22 December 19LLi, which authorized construction of the
project works, reads in part as follows:

"Section 10, That the following works of improvement for
the benefit of navigation and the control of destructive
flood waters and other purposes are hereby adopted and

authorized..............;.....e...

BUTTE CREEK

The project for the control of floods and other purposes
on the Sacramento River, California, adopted by the Acts
approved iarch 1, 1917, May 15, 1928, August 26, 1937,
and August 18, 1941, are hereby modified substantially in
accordance with the recommendations of the Chief of
Engincers in House Docurent llumbered 649, Seventy-eighth
Congressy Second SeSSiON o« s o o ¢ o o o ¢ o 6 s 6 ¢ o o

2-02, Project Document, The work included herein is described
in House Document No, Olj9, Seventy-eighth Congress, Second Session,
(-‘ the provision for local cooperation is quoted in part as follows:

"e o o o that local interests provide free of cost to the
United States, all necessary rights-of-way, including
ubility changes and modifications, required for con-
struction of the improvements; maintain and operate all
levee and appurtenent works after completion at their
own expense; and hold and save the United States free
from damages in connection with the completed works,"

2-03, Assurances Provided by Local Interestgo Assarance of co-
operation by local interests is provided by 8tate of California legis-
lation, as contained in Chapter 3, Part 2, Division 5 of the State
VWater Code,

2«04, Acceptance by State Keclaration Board, Responsibility for
operating and maintaining the completed works was officially accepted
by the Reclamation Board of the State of California on 6 iay 1953, as
shown on the attached letter of acceptance, Exhibit T,




SECTION IIIX

MAINTENANCE AND OFERATION - GEMERAL PROCEDURE

3-01, Reference to _Approved Regulations, This manual is sub~
mitted in accordance iivh provisions of Title 33 ~ Navigation and
Navigable Vaters, Chapter JI, Corps of Engineers, Depariment of the
Army, Part 208 - Flocd Control Regulations, Meintenance and Cperation
of Flood Control Vorks; ar)pro\red by the Sor'retary of the Arny,

9 August 19hh, and published in Federal Register, 17 August 194, a
copy of which is inciuded as Exhibit A, Sheets 1 and 2,

3~02, Intpnu of Hegulations, The general intent of the regula-
tions approved by the > Secrevary of the Avmy is stated in paragraph
208,10(a)(1) as follows: "The structures and facilities constiucted
by the United States for local flood protection 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,"

The principle mission of the Corps of Engineers; during
flood emergenciesy; is to insure that flood control works are properly
operated and maintained and offer technical advise to enable local
interests to obtain maxirmm flood protection, All other matters
become secondary and will yield precedence to the accomplishment of the
above~stated missions, During flood periods local interests maintain
close liaison with the office of the District Engineer, Corps of
Engineers, However, in the event it is evident that all available
county and local resowrces are insufficient to cope with the situation
and the necessity for an emergency proclamation is anticipated,
requests for State assistance in flood fighting should properly be made
direct to the Division of Water Resources, which is the State agency
designated by the Directors of Public llorks, to receive requests from
local agencies for assistance in flood fighting, This agency is
authorized to request Federal assistance from the Corps of Engineers
when State and local resources are insufficient to cope with the
sitvation, Therefore, it is desired to emphasize that requests for
Federal assistance in flood fighting should be made only when it is
evident that County, State and/or other local equipment and manpower
will be exhausted and local resources are insufficient to cope with
the flood emergency situation,

3-03. Purpose of this Manual. In view of the large number of
local flocd protection projects authorized by Congress and the repeti-
tious nature of regulations to govern maintenance and operation of each
individual project, and in order that local interests may be fully
aware of the extent of the obligations assumed by them in furnishing
assurancesof local cooperation for projects to be constructed in the
future, the general regulations described above were established by the
Secretary of the Army, The general regulations approved by the Secretory
of the Army, August 194k, were intended to be sufficiently broad in
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scope and general in nature as to be applicable to all flood-protect-
projects for which such repgulations are required by law, Section
208,10(a) (10) of the regulations read as follows: "The War Department
will furnish local interests with an Operation and Maintenance Manval
for each completed project, or seperate useful part thereof, to assis
them in carrying out their obligations under these regulations." This
manual has, therefore, becn prepared to furnish local interests with
information on the project works and advise as to the details of the
operation and maintenance requirements applicable to this particular
project, to state procedure required by the Departient of the Arny,
and to indicate satisrfactory methods of flood-fighting operations and
emergency revairs, The project wrks are to be maintained and operated
in accordance with the Flood Control Regulations referred to atove and
interpretations thereof contained herein,

3-0. Definitions, As used hereinafter, the term "Superintendent"
shall be defined To mean the person appointed by local interests to be
directly in charge of an organization which will be fully responsible
for the continuous inspection, operation, and maintenance of the pro-
Ject works; the term "District Engineer!" shall be defined to mean the
District Engineer of the Sacramento District, Corps of Engineers,

U, S¢ Army, or his authorized representative. The term "flood" shall
mean any flow when the water surface reaches or exceeds the reading of
12,0 on the U.S, Geological Survey and State Division of Water
Resources gaging station located on Butte Creek 0.8 miles downstream
from Little Butte Creek and 7.5 miles east of Chico. The term “right
bank" or "left bank" shall be defined to mean the right or left bank
or side, respectively, of a stream or channel when facing downstream,

3-05, QGeneral Provisions of Regulations, In addition to that
quoted in paragraph 3-02 aoove, the general provisions of the Flood
Control Regulations, contained in paragraphs 208.10(a)(2) to
208,10(a)(9), both inclusive, are quoted as follows:

1(2) The State, political suhbdivision thereof, or other
responsible local agency, which furinished assurance
that it will maintain and operate flood control works
in accordance with regulations prescribed by the
Secretary of Var, as required by law, shall appoint
a permanent cormittee consisting of, or headed by an
official hereinafter called the "Superintendent," who
shall be responsible for the development and mainte-
nance of, and directly in charge of an organization
responsible for the efficient oneration and maintenance
of all structures and facilities during flood periods
and for continuous inspection and maintenance of the
project works during periods of low water, all with-
out cost to the United States.
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(3) & reserve supply of materials needed during a flood
emergency shall be kept on hand at all tirmes,

() No encroachment or trespass which will adversely affect
the efficient operation or meintenance of the project
works shall be permitted upon the rights..of-way of 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 1limits of the project rignt--of-way, nor
shall any change be made in any features of the works
without prior determination by the District Engineer
of the War Department or his authorized representative
that such improvement, excavation, construction, or
alteration will not adversely affect the functionipg
of the protective facilities, Such improvements or
alterations as may be found to be desirable shall be
constructed in accordance with standard engineering
practice. Advice regarding the effect of proposed
improvements or alterations on the functioning of the
project and information concerning methods of con-
struction 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 alterations ag finally constructed shall be furnished
the District Engineer after completion of the workse

(6) It shall be the duty of the Superintendent to submit
a semi-annual report to the District Engineer covering
inspection, maintenance, and operation of the protective
vorks,

(7) The District Engineer or his authorized representative
shall have access at all times to all porvions of the
protective works,

(8) Maintenance measures or repairs which the District
Engineer deens necessary, shall be promptly taken or
made,

(9) Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations
operating public or private facilities connected with
the protective works are coordinated with those of the
Superintendent!s organization during flood periods,"
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3-06, Assistance to be Furnished by the District Engineer, The
District Engineer wills

a, Furnish to the Superintendent "As Constructed" drawings
of the project works at the time they are transferred,

b, Make periodic inspections of the project works and
notify the Superintendent of any repairs or maintenance measures which
the District Engineer deems necessary in addition to the measures taken
by the Superintendent,

ce Subnit to the 0Office, Chief of Engineers, all cases of
non-compliance with full details thereof for determination of corrective
measures to be taken.

de Malte prior determination that any proposed encroachment,
improvement, excavation, or construction within the right-of-way, or
alteration of the project works, will not adversely affect the
functioning of the protective facilities, and to furnish the Superin-
tendent with an approval thereof in writing.

es Assist the Superintendent as may be practicable, in
his duties of ascertaining storm developiments having flood-producing
potentialities, assembling flood-fighting forces and materials, and
initiating and carrying out flood-fighting operations,

3-07. Responsibilities of the Superintendent, In line with the
provisions of the Flood Conurol Regulations, the general duties of the
Superintendent include the following:

as Training of Key Personnel. Key personnel shall be
trained in order that regular maintenance work may be performed
efficiently and to insure that unexpected problems related 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 number of substitutes,
These key men should, in turn, have similar data on all of the men who
will assist them in the discharge of their duties. The organization of
key men should include the following:

(1) An assistant to act in the place of the Superin-
tendent in case of his absence or indisposition,

(2) Sector foremen in sufficient number to lead main-
tenance patrol work of the levee, inspect the
channel, and operate the gate structures properly
during flood periods. High qualities of leader-
ship and responsibility are necessary for these
positions,



b, Files and Records. The Superintendent sh21l maintain
a file of reports, records, and “drawings concerning the project works,
readily available at all times to the District Engineer,

c. Encroachment or Trespass on Right-of-llay, In accord-
ance with the provisions of Flood Control Regulations 208,10(a)(li), no
encroachment or trespass which will adversely affect the efficient
operation or maintenance of the project works shall be permitted on the
rights-of-way for the protective facilities, The Superintendent will,
therefore, cause notices to be posted at conspicuous places along tne
project right-of-way directing public attention to this regulation. The
Superintendent shall arrange for the prosecution of offenders under
local ordinances and report action taken to the State Reclamation Board,

de Permits for Right-of-Entry or Use of Portion of Right-
ofMay, Permits for temporary right-of-entry or use oi protions of the
right-of-way shall not be issued without prior determination by the
State Reclamation Board sufficiently in advance of issuance to permit
adequate study and consideration and determination of conditions to be
embodied in the permit document, Executed copies, in triplicate, of the
permit document as issued shall be furnished the State Reclamation Board,
See Exhibit G for sample permit of right-of-entry.,

ee Permits for Improvements or Construction within the
Project Right-of-tJay, All requests for permits for construction of any
improvements of any nature within the limits of the project right-of-
way shall be referred to the District Engineer through the State Recla-
mation Board for determination that such construction will not adversely
affect the stability, safety, and functioning of the protective facili-
ties, and for definition of conditions under which permit should be
granted, These conditions will include, among others, the following
items:

(1) That all work shall be performed:

(a) 1In accordance with standard engineering prac-
tice and in accordance with plans and specifi-
cations approved by the District Engineer or
his authorized representative; drawings or
prints of proposed improvements or alternations
to the existing flood control works must be
submitted for approval to the State Reclamation
Board sufficiently in advance of the proposed
construction to permit adequate study and con-
sideration of the work,

(b) To the satisfaction of the District Engineer,



(2) After completion of the vork, "As Constructed"
drawvings or prints, in duplicate, showing such
improverments as finally constructed shall be
furnished the Disbtrict Engineer,

fo Coordination of local Activities. In accordance with
the Superintendent will, during periods of flood flow coordinate the
functions of all agencies, both public and private, that are connected
with the protective works. Arirangements shall be made with the local
law enforcement agencies, street departments, and railroad and utility
companies for developing a coordinated flood.-fightirg program; and an
outline of this program shall be filed with the District Engineer,

o @ —

(1) Flood Centrol Regulations, paragraph 208.10(b)(1),
are quoted in part as follows:

"(b) Levees (1) laintenance . ¢ . Periodic inspec-
tions shall be made by the Superintendent to
insure that « . « .maintenance measures are
being effectively carried out 4 « o+ Such
inspections shall be made immediately prior
to the beginning of the flood season, irmedi-
ately following each major high water period,
and otherwise at intervals not exceeding 90
days and such intermediate times as may be
necessary to insure the best possible care
of the levee,"

(2) For sake of uniformity, and to the extent practi-
cable, the dates of inspection shall be as follows:
1 llovember, 1 May, and immediately following each
flood fiow in excess of a reading of 12,0 on U, S,
Geological Survey station gage located 0,8 miles
downstream from Little Butte Creek and 7,5 miles
east of Chico,

(3) The check 1lists and instructions shown in Exhibit
E, Sheets 1 to 8, inclusive, are to be explicitly
followed in each inspection to insure that no
features of the protective system are overlooked,
Check lists locally typed or printed in conformity
with sheets 2, L and 6, shall have printed on the
reverse side the applicable instructions shovm on
sheets 3, 5 and §, Exhibit E, Carbon copy of the
inspector!s original field notes as recorded on
the check list shall be transmitted to the District
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Engineer immediately following each inspection,
and one copy included as an inclosure to the semi-
annual report as provided in paragraph 3-07(i)(1)
of this manual,

he Haintenance

(1)

(2)

(3)

7

Flood Control Rerulations, paragraph 208.10(b)(1)
are quoted in part as Jollows:

1(b) (1) Maintenance. The Superintendent shall
provide at all times such maintenance as may be
required to insure servicability of the structures
in time of flood, Measures shall be taken to0eess
exterminate burrowing animals, and to provide for
ssas rermoval of wild growth and drift deposits,
and repair of damage caused by erosion or other
forces +eso Immediate steps will be taken to
correct dangerous conditions disclosed by such
inspections, Regular maintenance repair measures
shall be accomplished during the appropriate sea-
son as scheduled by the Superintendent,"

Full responsibility for making the repairs and the
methods used is placed on the Superintendent, but
the experience and facilities of the District
Fngineer will be available to him for advice and
consultation,

Al) repdirs shall be made in accordance with standard
engineering practice, to line and grade and in
accordance with details shown on the construction
drawings for the project works, copies of which are
included in Exhibit B, No change or alteration
shall be made in any feature of the project works
without prior determination by the District Engineer
that such alteration will not adversely affect the
stability and functioning of the protective facili-
ties, Plans and specifications of all changes or
alterations that may be proposed by the Superin-
tendent shall be submitted to the District Engineer
for investigation and approval before prosecution

of the wvork,

i, ReporEE.

()

Semi-Anmual Report, 1In accordance with the pro-
visions of the Flood Control Regulations, paragraph
208.10(a)(6), the Superintendent shall submit within
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a 10-day period following 1 December and 1 June
of each year, a semi-annual report to the District
Engineer covering inspection, m2intenance, and
cperation of the protactive works, This report
will present a statement of:

(a) The physical condition of the protective works
as summarized from the logs of inspection.,

(b) Flood behavior of the protective works, and
flood-fighting activities during the period,

(¢c) Prosecutions for encroachment or trespass,

(d) Permits issued for right-of-way or use of
right-of.viay,.

(e) Permits issued for improvements or construction
within the project right-of-way,

(f) Haintenance measures taken; nature, date of
construction, and date of removal of temporary
repairs; date of permanent repairse.

(g) Fiscal statement of cost and maintenance and
operation for the period,

A suggested form for subnission of the semi-
annual report is included as Exhibit D, Sheets
1 and 2,



SECTION IV

FEATURES OF THE PROJECT SUBJECT

20

FLOOD CONTROL REGULATIONS

L-02., Project Works. The Upper Butte Creek Levee Construction
and Channel Improvements (Part No. 1) covered by this manual consist
of "an eniarged channel, irrigation sturctures and levees along both
banks of Butte Creek from Highway llo, 99E bridge crossing dounstrean
8,70 miles, For further details see drawings of Ixhibit B, The en-
larged creek channel and levees are designed to convey flood flows up
to 22,000 cubic feet per second without danger of overflow to adjacent
areas,

4-02, levees,

a. Description. The levees described in this manual are
located along both banks of Butte Creek from Highway No., 99E crossing
dovnstream 8,70 miles, Levees have been built to adopted grade and
section by new construction with a riverside berm of variable width,
riverside slope of 1 on 3, crown width of 12 feet and landside slope
of 1 on 2, The levee crown was surfaced with 3" of compacted gravel
for a width of 10 feet, For more complete detail of items included in
construction of above mentioned levees, refer to the "As Constructed"
dravings of Exhibit B, Structures affecting levee maintenance are
listed in Exhibit E., Regulations regarding levee inspection, main-
tenance and operation will be found in paragrarh L-02b, ¢ and of this
manual,

b, Inspection,

(1) Pertinent Requirements of the Code of Federal
Regulations, Flood Control Regulations, para-
graph 208,10 (b)(1), are quoted in part as fol-
loys:

(b) Levees - (1) llaintenance .... Periodic
inspection shall be made by the Superin-
tendent,., to be certain that

(1) Yo unusual settlement, sloughing, or

material loss of grade of levee cross
section has taken place;

12



(i1) No caving has occurred on either the
landside or the riverside of the levee
which might atfect the stability of -
the levee section;

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

(iv) Toe drainage systems and pressure
relief wells are in good working
condition, and that such facilities
are not becoming clogged;

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

(vi) Mo revetment work or riprap has been
displaced, wasied 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 sod;
gsee)Note (a) at end of subparagraph

1).

(viii) Access roads to and on the levee
are being properly maintained;

(ix) Cattle guards and gates are in good
conditionj

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

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

(xii) Encroachments are not being made on
the levee right-of-way wnich might
endanger the structure or hinder
its proper and efficient functioning
during times of emergency.

13



Note (a)

Such inspections shall be made
irmediately prior to the beginning

of the flood season; immediately
following each major high water
period, and othervise at intervals
not exceeding 90 days; and such
intermediate times as may be
necessary to insure the best possible
care of the levee ... "

Since the growth of sod on the slopes of the levees of this pro-
ject is not practicable ard as the nature of the levee growth warrants
burning thereof to facilitate inspection, the provisions of subparagraph
b(1) of the regulations inconsistent therewith shall not apply. In
place of item (vii), therefore, the following shall be observed:

Weeds, grasses and debris on the

levee shall be burned during
aprropriate seasons, where not
dangerous or impracticable, in

order to permit the detection of
cracks, holes, burrows, slips, and
other damage and to pernmit the de-
tection and extermination of burrowing
animals and that grass and veeds on levee
slopes be nowed where removal by burn-
ing is dangerous or impracticable, such
as on peat levees or where burning
would ccnstitute a hazard,

(2) To insure the taking of such maintenance measures
as will be required for proper functioning of the
levee, the following items shall be specifically
covered in each inspection:

(a) Aggradation or degradation of the stream bed

(b)
(c)
(a)

(e)

along the toe,
Settlement of levee fill,
Erosion of levee slopes; both sides of levees.

Presence of seepage; saturated areas, or sand
boils back of levec,

Condition of access roads and: roadway on levee,

)



¢, Maintenance,

(1) Repairs to levee Fmbankrent, lMethods used for
repair or reconsvraction of the levee £ill will
depend on the extent of the danaged section, If
of small extent, the most suitable metnod will
be to bring the levee baclk to line and grade by
a fill made in O-inch layers of earth free from
brush, roots, sod or other unsuitable material,
iIf of larger extent, the £ill should be made in
the same manner as the original construction, of
selected material from borrow pits approved for
the project, placed in vniform layers of loose
material and not more than 6 inches in depth and
compacted in accordance with the specifications
under which the work was completed or campacted
aceording to approved censtruction practices,
The Buperintendent shall provide at all times
such maintenance as may be required to insure
serviceability of the levees in time of flood,

(2) Depredations_of Burrcwing Animals, Dens and
runvays formed within the levee by burrowing
animals are frequently the causes of levee fail-
ures during flood stages. Burrowing animals
such as muskrats, ground hogs, ground squirrels,
moles and gophers, found in the levee should be
exterminated, The dens and runways should be
opened up and thoroughly compacted as they are
backfilled, Levees kept properly cleared are
not seriously meraced by burrowing animals as
they prefer areas where a protective cover, such
as high grass, weeds, and brusn, is found. Several
methods of extermination are found effective,
such as trapping, baiting, and poison gases, de=-
pending on the type of animal present and the
time of year the work is done, Advice concerning
the test methods in each locality can be obtained
from the County Agricultural fgent,

(3) Access Roads. Access roads to the levees shall
be maintained in such condition that they will
be accessible at all times to trucks used to
transport equipment and sucplies for maintenance
of flood fighting.
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d, QEeration.

(1)

(2)

Pertinent Requiremonts of the Code of Federal
Regulations. Flood Control Regulations, Par
208,10 (b)(2) are quoted in part as follows:

"(2) Opcration. During flood periods, the levee
snall be patrolled continuously to locate
possible sand boils or unusuval wetness of
the landward slope to be certain that:

(i) There are no indications of slides
or sloughs developing;

(ii) WVave wach or scouring action is not
occurring;

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

iv) MNo other conditions exist which
might endanger the structures,

Apnropriate advance measures will be taken to
insure the availability of adequate 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 scction,!

It shall be the duty of the Superintendent to
maintain a periodic patrol of the project works
during all periods of flood flow in excess of

a reading of 12,0 on the U.S, Geological Survey
gaging station located on Butte Creek 0.8 miles
downstreanm from Little Butte Creek and 7.5 miles
east of Chico, and to maintain a store of sup-
plies and equipment available for emergency
flood fighting operations and emergency repairs,
In this connection, attention is invited to
Section V of this manual for suggested methods
of combating flood conditions, The Superintend-
ent shall cause readings to be taken of the
U.S.G.S. staff page, or at a more accessible
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11-03.

gage if properly correlated with stream
discharge, at intorvals cf one to two hours
darirg the time when the water surface is
above flocd stage, noting the time of observa-
tions, These readings shall ve entered in the
log of flecod observatims, one copy of which
shall be forwarded to the District Engineer
immediately following the recession of the
flood, and one copy transmitted as an inclosure
to the semi-annual report, as provided in
paragraph 3-07{i)()) of this manual.

Channels and Flocdways.,

e

b,

Description, The channel improvement of this pro-
jest consists of the enlarged channel (average

about 7C0 feet wide) of Butte Creck from Highway lo.
99E dovmstream 8,70 riles, The channel was enlarged
by clearing borrow areas of brush and tree growth
betucen the levees and excavating of earth for con-
struction of levees, As shovn on drawings of
Exhibit B, part of the channel not required for
borror or flow of vater at low stages, is cultivated
land used for production of seascnal crops. Regula-
tions regarding inspection, maintenance, and operation
of channels and floodways will be found in paragraph
Li~03b, ¢ and d of this manual, ,

Inspection,
(1) Pertinent Requirements of the Code of Federal

Regualtions. Flood Control Regulations, Par
208,10 (g)(1) are quoted in part as follows:

"(g) Chamnels and floodways ....(1l) Maintenance,
Periodic inspections of improved channels
and floodways shall be made by the Super-
intendent to be certain that:

(i) The channel or floocdway is clear of
debris, weeds, and wild growth;

(ii) The channel or flocdway is not being
restricted by the depositing of un-
authorized structures or other
encroaciments;

(iii) The capacity of the channel or
floodway is not being reduced by the
fomation of shoals;
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(iv) Banks are not being dameged by rain or

wave wash, and that no sloughing of banks
has occurred;

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

(vi) Approach and egress channels adjacent

to the improved channel or flooduay are
sufficiently clear of obstructions and
debris to perrit proper functioning of
the project works,

Such inspections shall be made prior to the
beginning of the flood season and otheriise

at intervals not to exceed 90 days., Immediate
steps will be taken to remedy any adversec
conditions disclosed by such inspections,ees!

(2) The purpose of the flood-flow channels inspection
is to insure that conditions which affect the
channel capacity will remain the same, as far as
possible, as those considered in the design
assumptions and that no new conditions develop
that may affect the stability of the project struct-
ures, &t each inspection required by Par, 208.10
(g)(1) of the Flocd Control Regulations, particular
attention will, therefore, be given the following:

(a)
(b)

(c)
(a)

Location, extent and size of vegetal growth,

Unauthorized operations within the flood-flow
channel rigat-of-way, such as excavations,
buildings, and otiner structures, levees, bank
protection, or training dikes,

Rubbish and industrial waste disposal,

Changes in the channel bed such as aggrada-
tion or degradation, which would interfere
with free-flow from side drainage structures
or induce local meanders that would scour
the banks.,
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(e) Operations of any nature upstrean from the
project that wauld affect flcw conditions
witnin the limits of the flood control
project,

(£) Condition of projcch structure,

1. Channel walls;
a. Deviation from alignment and grade,
b, Development of cracks and spalls,
¢+ lMechanical injuries.

2. Fencing,

a. Injuries to posts, fencing or barbed
wire,

b, Darage to gelvanizing.
3. Earth fills:

a. Settlement.

b, IErosion of both slopes.

C+ Excessive seepage or saturation area
back of fills,

d, Condition of bank protection - con-
crete or stone blianket,

i, Right-of-uay:
a, Presence of dumped refuse.
b, Encroachment or trespass.

(3) No excavation within the limits of this unit in
Butte Creek will be permitted unless an excava-
tion permit has been approved by the State
Reclamation Board.,

(k) If any work is done to improve flow conditions
in Butte Creek, it should be coordinatcd with the
District Engineer to insure that proper provisions
arc made for channel alignment and capacity to
conform to the existing project,
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(5)

The intent of these inspections is to disclcse

all conditions which in any way affect the
stability of the structures and their functioning
for the control of floocds. Each inspection report
snould note and comment on any repair measwres
that have been taken since the last inspection,

In making these inspections, the check sheets
included as Lxhibit E shall be explicitly followed,

Haintenance.
(1) Pertinent Requirements of the Code of Federal

(2)

(3)

)

(6)

Repulations., Flood Control Regulations, Far
208.10 (g)(1) are quoted in part as follous:
".esos Immediate steps will be taken to remedy
any adverse conditions disclosed by such inspec-
tion 0..0"

Shoaling or aggradation at the inlets or outlets
of side drainage structures may render them
inoperative, It is, therefore, imnerative that
all drains be kept open and unobstructed at all
times,

Dumped rock or other suitable types of protection
should be placed at locations found by experience
to be critical trouble points, with a view to
stabilizing the chamnel alignment and preserving
the general wniforidty of the bank lines,

Sedinent and debris plugs or other obstructions
should be removed from the channel to prevent auy
tendency for the flous to be deflected within the
chamnel, The heavy material likely to accumulate
in the new charnel at the mouths of tributaries
should be removed to keep the cnannel clear,

The channel and right-of-way shall be kept reason-
ably clear of debris, refuse matter, or industrial
vastes,

Weeds and other vegetal growth in the channel

shall be cut in advance of the flood season and
together with all debris, removed from the channel,
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Li~Ols.

(7

(8)

A1l eroded concrete shall be repaired as soon as
any reinforcing steel is exposed or erosion
approaches a depth of li inches, For this purpose,
it is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
and building up the section with pneumatically
placed Portland cement mortar, All evidence of
settlement, uplift, or failure of ccncrete struct-
ures shall be referred to the State Engineer for
for analysis and remedial measures,

A1l damage to fencing, whether resulting from
accidental or willful injuries or fram corrosion,
shall be promptly repaired with new material in
order to maintain satisfactory protection to the
public.

d. Cperation,

(1)

Pertinent Requirements of the Code of Federal
Regulations, Par, 208,10(g)(2) are quoted in part
as follows:

1(g) Channels and flocdways ....(2) Operation,
Both banks of the chamnel shall be patrolled
during periods of high water ..,.. Appropriate
measures shall be taken to prevent the for-
mation of jams ..., of debris, Large objects
vhich become lodged against the bank shall
be remnoved, The improved channel or flood-
way shall be thoroughly inspected immediately
following each major high water period., As
soon as practicable thereafter all snags and
other debris shall be removed and all damage
to ..., ualls, drainage outlets or other
flood control structures repaired,"

Drainage and Irrigation Structures,

Qe

Description, Drainage and irrigation structures which
extend through the levees are listed as follows:

Size & Gate Elev,of
Location Kind of Model Invert
Station Bank Pipe No, (a) Description of Fipe
541400 Right 2L"C.M.P, 102 (b) 13L.5
552460 Right  2h"C,M.P, 102 Eb) 130.9
55849 Left L8 C. .M. P. 101 b) 127.7
576472 Left 2hne, i1, P, 102 (b) 128,2
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Drainape and Irrigation Structures (Cont'd)

Bize & Gate Tlev,of
Location Kind of lModel Invert
Station Bank Pipe Vo, (2) Descriotion of Pipe
609479 Left  2li"C,l.P. 102 (v) 123,5
627+00 Right 24"C,M,P. 102 (b) 122,2
6hl+27 Left  24"C,M.P, 102 (v) 119.5
, 2.16" Steel  2-100 (b) 117.7
61,9+80 Right, 1-20" Steel 1-100 3" vent pipe L,S, 117.3
651+70 Right 2-16" Steel 2-100 (b) 3" vent pipe L.S., 117.5
655+68 Left. 16" Steel (b) Fump R.S., 3" Vent 113.7
Pipe L,S.
706400 Loft 2U"C, M, P, 102 (b) 112.L
717450  Left  2l"C,ILP, 102 (b) 09,6,
678+00 Left  U-66"C,1;,P, }~102 (b) Roberts Creek . 109,00
688+1,0 Right 2U"C.IH.P, 102 (o) 113,7
730400 Right 3-60"C.M,P, 3-101 (b) 108.5
748453 Left  30"C,lM.P. 102 (b) 108,4
2+001AM Right 5-60"C,M.P, 5-101 Vestern Canal 10h.2
5+ 20NAM Right  30"C.M.P. 102 (b) 1051
25+418"A"  Left h-sh"C. M., P,  L-102 (b) 10h4,0
835+21 Left 30"C,14. P, (b) 101,L
836+86 Left  LB"C.M,P. (b) Sparling Meter and 10L,8
L8" C.l, riser pipe L.S,
902450 Right  36"C,M.P. 102 (b) 93,7
3-102
927450 Right 3-2L"C,}M.P, 3-101 (b) 93,9
927+50 Right 16" Steel 102 (b) 106.5
935+00 Right 2l4"C.M.P. 102 (b) 99,1
978+25 Left  36"C.M.P. 102 (v) 91,7

Notes pertaining to table:

(a) Calco gate Model No. 100 is placed on the outlet end of pipes.
It closes against face pressure and opens automatically to
permit outflow whenever the pressure is reversed by a change
in vater levels,

Gate Model No, 101 is a Calco slide gate which operates by
hand screw on a steel frame,

Gate Model llos 102 is a Calco automatic drainage gatce on out-

let end of pipe.

It closes against face pressure and opens

automatically to permit outflow when pressure is released,
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(b) Each pipe installed with 2-C.if, cut-off walls, Concrete
saddle and apron R,S, and cmcrele headwall L,S,

(¢) Abbreviations: C.i, = Corrugated Metal, C,M.P, = Corrugated
Metal Pipe, L.S, = landside, and R,S, - Riverside,

b, Inspection,

(1) Pertinent Recuirements of the Code of Federal
Regulations, Flood Control Regulations, para-
geaph 208,10 (d)(1), are ouoted in part as

follous:

#(d) Drainage Structures (1) Maintenance -
Adequate measures shall be taken to insure
that inlet and outlet chamnels are kept open
and that trash, drift, or debris is not al-
loved to accumvlate near drainage structures,
Flap gates and manually operated gates amd
valves on drainage structures shall be
examined; oiled and trial operated at least
ornce every 90 da:{S 0000000000 e0e0 0000000 bes0
Periodic insnections shall be made by the
Superintendent to he certain that:

(i) Pipes, gates, operating mechanism, riprap
and headwalls are in good condition;

(ii) Inlet and outlet channels are open;

(1ii) Care is being exercised to prevent the
accumulation of trash and debris near the
structures and that no fires are being
built near bituminous coated pipes;

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

Immediate steps will be taken to repair
damage, renlace missirg or broken parts,
or remedy adverse conditione disclosed by
such inspections,”
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(2)

At each inspection reouired by paragraph L-02(b)(2)
of the Standard Mamual, the following items, if
applicable, shall be particularly noted:

(a) Debris or other cbstructims to flow,

(b) Condition of pipes and gates,

(¢) Damage or settlement of pipe.

(d) Condition of concrete-cracks, spalls, erosion,

cs Maintenance,

()

(2)

(3)

A1l eroded concrete shall be repaired as soon as
crosion reaches a depth of U inches or any
reinforcing steel is exposed, For this purpose
it is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
and building up the concreve to its original sec-
tion with pneumatically-placed portland cement
mortar, .All evidences of settlement, uplift, or
failure of concrete structures should be referred
to the State Engineer for analysis and recarmenda-
tion of remedial measures,

If the inspection showus that the automatic drainage
structures have been jarried in an open position by
debris or other obstructions, they shall be thorough-
ly cleaned so that they swing freely to a true
closure., If any parts of the gates have been
damaged or broken, they shall be replaced by new
parts,

Compliance with the provisions prescribed above
pertaining to drainage structures is essential for
proper maintenance of the levee system covered by
this manual, Levee failures caused by neglected
drainage structures are of common occurrence; it is,
therefore, of utmost importance that these structures
always be kept in perfect working condibion in
accordance with the regulations,
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Care should be taken not to bury any of the side
drainage inlets in the event that it becones
necessary to fill any of the low-lying pockets in
back of the levee, Plans for the maintenance of
drainage facilities at any such points should be
submitted to the State Reclamation Board for
approval before such work is started,

d. OCperation,

(1)

(2)

(3)

PPyt i

Regulations. iood Control Regulations,
paragrapn 203,10 (d)(2) are quoted in part as
follows:

"(2) Oneration, VWhenever high water conditions
impend, all gates will be inspected a short
time before water reaches the invert of the
pipe and objects which might prevent closure
of the gate shall be.removed, Automatic gates
shall be closely observed until it has been
ascertained that they are securely closedesesss
All drainage structures in the levee shall be
inspected frequently daring floods to ascertain
whether seepage is taking place along the
lines of their contact with the embankment,
Immediate steps shall be taken to correct any
adverse canditioms,"

The outlets of side drainage structures inundate
at relatively low river stages. They should,
therefore, be inspected at the first sign of a
rise in the river to meke certain that the gates
are not jammed in an open position and thus allow
flood waters to enter behind the levee,

At station 678+00 on the left bank of Butte Creek
(Roberts Creek Ovtlet Structure), one of tiie four
automatic drainage gates in this structure is
provided with a cable and winch for manual operation
to facilitate contirol of irrigation reguirements

by pernitting backuater fram Butte Creek to flow
into the lower reaches of Roberts Creek, During
the period from 15 April to 30 Septewmber, the cable
may be attached to the automatic drainage gate for
operation andl control of irrigation water. From

1 October to 15 April the above mentioned cable
shall be detached from the automatic drainage gate
in order to permit this gate to function automa-
tically,



(L)

The slide headgates of the structures located at
stations 730+00 and 2+00 "A" on the right bank
shall be placed in the closed position during
the period when not required for irrigation,

~05, Miscellaneous Facilities.,

a, Description. Miscellaneous structures or facilities
which were constructed as a part of, or existed in conjunction with,
the protective works, and vwhich might affect their functioning, include

the following:
(1)

(2)
(3)

()

Road Crossings and Bridges to be maintained by the
County of Butte,

(a) County Road lou water crossing at approximate
station 630+00 as shown on Drawing No, 50-L4~2637,
sheet 3 of Exhibit B, A small bridge crosses
the low water channel near the right bank and
a single span steel truss bridge crosses the
low water channel near the left bank.

(b) A timber and concrete bridge crossing of the
Nelson-Blavo Highway near station 836430 as
shown on Drawing Ho, 50-1-2637, sheet 5 of
Exhibit B. A concrete bridge crosses the low
water channel near the right bank and another
concrete bridge crosses the low water channel
near the left bani,

Utility Crossing., Iilone,

Hydrographic Facilities, A continuous water stage
recorder angd staff gage located on Butte Creek 0.8
miles dovmstream from Little Butte Creek and 7.5
miles east of Chico, This station to be maintained
by the U.S. Geological Survey and State Division of
Water Resources,

Dams to be maintained by the Western Canal Company,

(a) Western Canal Dam at station 751455 as shown
on Draving 50-4-2582, sheets 1 and 2 of
Exhibit B, Consists of ten openings between
piers 6 feet on centers and 10 feet high with
invert elevation at 107.5. Desired water level
is controlled by inserting L" x 6" timber
flashboards between flanges of H beam columns,
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(b) Two existing danms across low water channels
along each bank of Butte Creek, These are
removable dams with flashboards used to divert
irrigation water of \lestern Canal across Butte
Creek,

{c) Removable wocden dam located near the left bank
of Butte Creek at station 558+80.

b, Inspection and Maintenance,

(1)

(2)

(3)

Pertinent Requirements of the Codz of Federal
Regvlations, Flood Control Regulations, para-

graph 208,10 (h) {1) are quoted in part as
follows:

(h) Miscellaneous Fac¢ilities, (1) Maintenance,
Miscellaneous structures and facilities con-
structed as a part of the protective works
and other structures and facilities which
function as a part of, or affect the effecient
functioning of the protective works, shall be
periodically inspected by the Superintendent
and appropriate maintenance measures taken,
Damaged or unserviceable parts shall be
renlaced without delay « « o oM

Inspection of the miscellaneous facilities shall
be made at the same time that the inspection of the
obther features of the project are made, and shall
be reported on check list No., 3, sheet No. L of
EXJIIBIT E,

The interest of the Corps of Engineers znd the
responsibility of the local interests in the
existing highway and railroad bridges is confined
to their effeét. on the safety and functioning of
the flood control channel, but any conditions
noted in the inspections that may affect them in
any way should, as a matter of ocourtesy, be brought
to the attention of the agencies maintaining and
operating them, If the inspection of any miscel-
lanéous structure, either existent or constructed
in the future under permit, discloses any condition
that indicates the probability of failure during
periods of high water, the Superintendent shall
address a letter to the owmer of the structure,
quoting this manual as authority and inviting
attention to the conditions observed and request-~
ing that immediate steps be taken to correct then,
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()

(1)

(2)

A copy of such letter shall be forwarded to the
District Engineer for his information. A report
on the acticn taken by the owmer shall be sub-
mitted to the District Engincer to accompany the
next semi-annual report. A suggested report

form is inciuded as EXHIBIT D og this manual.

The purpose of maintenance work is to insure
continuous satisfacbory operation of equiprent.
It is, therefore, important in such work that
all possible causes of future trouble be found
and corrected, Particular attention should be
given to minor wealmesses which may be an indi-
cation of future trouble,

Operation,

Qequlrements of the Code of Federal Regulations.

Er

is quoted as follows'

"(2) Operation, Miscellaneous facilities shall be
operated to prevent or reduce flooding during
periods of high water. Those facilities
constructed as a part of the protective works
shall not be used for purposes other than
flocd protection without approval of the

District Engineer unless designed therefor,!

The two existing removable flash board diversion
dams of the Western Canal Company across the low
water channels of Butte Creek, at approxirate
station 2+00 "A", and the dam along the left
bank at station 558+£0, shall be operated to con-
form to tihe following procedures

(a) The water surface created by the above men-
tioned diversion dams shdl not be lowered
more than 16 inches in 2l hours in order to
prevent bank caving and sloughing of the
banks by reascn of rapid drawdown.

(b) The flashboards should be removed (in
accordance witih the above rule) until no
apprcciable head is created, The balance of
the flash boards then may be completely re-
moved and the frames collapsed.,

28



(3)

(W)

(¢) A1l reouired flash boards may be placed in
the above referred to diversion dams during
the period frem 15 April to 30 September.
From 1 April to 15 April a minimum nuiber
of flash boards may be placed for irrigaticn
purposes only, However, during this latter
pericd, they will be immediately removed
upon the order of tie State Division of
VWater Rescurces,

(d) Flash boards from the diversion structures
should be removed and the frames collapsed
as scon as possible after 30 September,
because of potential minor flooding during
early October,

(e) It is understood that sufficient water must
be passed over the fish ladder located on the
easterly end of the westerly diversion dam
to supply the necds for migratory fish as
required by the State I'ish and Game Commission,

The Western Canal flash board closure located in
the left bank of Butte Creel at Station 751+55
shall have all flash boards in place during the
period when water is not required for irrigation.

The Western Canal Company will be responsible

for operation of the above mentioned diversion
dams.
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SECTION V

SUGCESTED IMETHODS OF COMBATING rFLCOD CGNDIT.IONS

5-01. HMethods Sugpested., Most of the methods described herein
have teen developed during years of experience with the various
problems that often came up during periods of high water, and they
are not intended to restrict the Superintendent, or others ccncern-
ed, to a rigid set of rules for every condition that may arise,

The rerarks are primarily concerned with the earthen portions of the
levee system, If problems not covered by these suggestions arise,
where the Superintendent is in doubt 2s to the procedure to be
taken, he will be expected to consult the District Engineer, U, S,
Engineer Office, Sacramento, California, and follow standard
engineering practices in meeting the situation. It should be noted
that it is much better to be over-prepared for a "flood fight" than
to find at the last moment that preparations were incomplete or
unsatisfactory. Confidence of the protected persms and firms is

a valuable asset that should not be carelessly lost through ineffi-
cient operation of the protection system in time of emergency.

5-02, Earthen levees., An earthen levee is in danger whenever
there is water against it., This danger is directly proportional to
the height of the water, the duration of the flood stage, and the
intensity of either the current or wave action, The danger is in-
versely proportional to the cross-sectioral area of the levee, the
levee's height, and the degree of maintenance, A well constructed
levee of proper section should, if maintained and not overtopped,
hold throughout any major flcod., However, a serious accident may
result in a break, Foundation troubles result in sand boils or a
sinking levee, and the local use of unsatislactory materials
causes slides and sloughs. However, such threatened failures can
be met if prompt action is taken and proper methods of treatment
are used, VWave wash is to be expected whenever the levee is ex-
posed to a wide stretch of open water and is serious if permitted
to continue over a considerable length of tine,

5~03. Premeditated Damage. The Superintendent should con-
tinuvally guard against premeditated damage to the levee, In the
event of an extraordinary flood requiring a fight over long
stretches of levee on both sides of the river, there is a natwral
temptation to relieve the strain by premeditatcd breaking of the
opposite line,

5-0li, Security., Personnel of the Corvs of ingineers, whether
military or civilian, are not vested with any civil police authority
in the performance of their engineering duties, and they will not
attempt to exercise any such authority. The responsibitlity for
protecting flood control works against sabotage, acts of depredation,
or other unlawful acts rests with the local interests through local
and State Governmental agencies.,
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5-05. Inspection of Flood Control Works. Immediately upon
receipt of information that a high water is iuminent, the Superintend-
ent should form a skeleton organization, capable of quick expansion,
and assign individuals (Sector Foremen) to have charge of definite
sections of levees, As his initial activity, cach Sector Foreman
should go over his entire scctor and parts of adjacent sectors,
making a detailed inspection, particularly with reference to the
following matters:

a., Sector limits; ascertain that the dividing line bLe-
tween sectors is plainly determined and, if necessary, marked,

b. Condition of new levees and recent repairs,
¢, Condition of culverts, flap gates, and sluice gates,

d, Transportation facilities; roads, rail and water
communications,

e, laterial supply; quantity, location, and condition,

f, Communications; locate and check all necessary
telephones in the sector,

C-k 5-06. Preliminary Repair York. After the initial inspection
has been made, each Sector Foreman should recruit a labor crew and
provide it with tools sucih as shovels, axes, wheelbarrows, etc,

In addition, bulldozers, scrapers, trucks, etc., should be located
and made ready for use in case of emergency. Then imumediate action
should be taken to perforn the following works

a, Fill up holes or washes in the levee crowr, slopes,
and landslide berms, Where new construction has been completed during
the year, rain wasied8 and deep gullies may have developed, Ulhile
the levee is new, preparations should be made in advance to combat
wave wash along the exposed reaches,

b. Repair gaps where road crossings have been worn
down and the levee is below grade, In filling the road crossings,
it may be necessary to obtain material from landside borrow pits, in
vhich case excavation for the material should be kept at least 50
feet from the toe of levee, Any filling dcne in this connection
should be tamped in place and, if in an exposed reach, subject to
wave wash, the new section should be faced with bags of sand,

c. Repair and close all flap gates on culverts and see
that they are seated properly before thery are covered with flood
waters,
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d, Ascertain that all roads to and along the levee are
in a good state of repair., The Superintendent should obtain assist-
ance from the county rcad forces to have all roads put in first-ciass
condition,

e, Locate necessary tools and materials (sacks, sandbags,
brusn, lumber, lights, etc.), and distrivute ard store the same at
points wnhere active maintenance is anticipated,

£+ Check and obtain repair of all telephone lines
necessary for operation, obtain lists of all team forces, motorboats,
motor cars, and truck transvortation that can be made available,

g. liake thorough arrangements with reliable citizens
of the community for the supply transportation, subsistence, and
sheltor for the necessary labor,

h. Communicate directly witn owmers of all stock pas-
tured on the levee and direct that all stock be removed from the
levee ripht-of-way, Cub all fences crossing the levee that do not
have gates provided.

i, Investigate all drainage ditches on the landside
of the levee and open tnese drains when obstructions exist, ire-
pare to cut the necessary scep drainage ditches; nowever, no atterpt
should be made to drain the levee slope vntil actual seepage takes
place,

jo Remove all dynamite and explosives of any kind from
the vicinity of the levee,

5-07, Disaster Rellef., It is the responsibility of local,
state, municipal authorities, supported by and/or working in
connection with the American Red Cross to adopt measures for the
relief of flood disastor victims, Relief measures can be urder-
taken by the Department of the Army through its Army Areca Commander
under existing Army Regulations, but such measures will be undertaken
only as a last resort, in extreme cases and under compelling cir-
cumstances where local resources are clearly inadequate to cope with
the situation,

5«08, Flood Fight., After the above preliminary organization and
precautions have been completed, the "flood fight" itself ccammences.
The methods of combatting various defects in the carthen levee described
‘in the following paragraphs have been proved effective during rany
years of use by the War Department

a, Drainage of slopes. This work can be done economical-
ly while awaiting developnents and will serve to make the levees more
efficient, Crews should be organized to cut seep drains at all
places on the levee and berm when scepage appears, The drains should
be V-shaped, no deeper than necessary, and never more than 6" deep.
Care must be taken not to cut the sod unnecessarily, In all

32




instances, drains should be cut straight down the levee slope or
nearly so., HNear the toe of the slope the smell drains siould be
Yid together and led into larger drains, which, in general, should
lead striaght across the landside berm into the landside pits or
nearest natural or artificial drain,

b. Sand boils, These danger spots are serious if dis-
charging material, The common method of controlling sand boils
consists of walling up a watertight sack ring around the boll up to
a height necessary to reduce the velocity of flow to a point at
vhich material is no longer discharged from tiie boil, See Ixhibit
uch Plate 1, The sack ring around the boil should be large enough
to protect the defective area immediately surrounding the boil,

If several boils of sufficient foirce to displace sand are observed
a sack sublevee may be built around the entire nest of boils,
rising to such a height that none of the boils will discharge with
enough force to displace sand,

c. Vave Wash, The Superintendent and Sector Foremen
should study the levee beforehand to determine the possibility of
wave wash, All such reaches will be located well in advance and for
use in emergency, a reserve supply of filled sacks and rolls of
cotton bagging will be kept on board flats, If the slope is well
sodded, a storm of an hour'!s duration should cause very little
damage., During pericds of hignh wind and high water, ample labor
should stand by and experienced personnel should observe where the
washouts are beginning by sounding or by actually wading along
the submerged slopc. Sections of cotton bagging should be placed
over the washed areas, as shoum on Exhibit "C", Plate 3. As an
alternative, filled sacks should be placed in the cut in an
effective manner and as soon as possible, The filled sacks should
be laid in sections of sufficient length to give protection well
above the anticipated rise. Bagging so laid must be thoroughly
vweighted doom to be effective, Plate 2, Exhibit "C" shows a
movable type of wave wash protection, also used with good results.
Its advantage is that it can rapidly be built at any convenient
place and easily set in place on the job,

d. Scours. A careful observation should be made of the
riverside of the levee at all localities where a current of more
than two feet per second is observed, or vhere the profiles show a
high water slope of two feet per mile or greater, Trouble may be
looked for at the ends of ald levee dikes, road-crossing ramps, old
traverses, and places where pipes, severs and other structures
penetrate the levee, If any sign of scowr is observed in the pits
or at the ends of the dikes, soundings should be taken to observe
the amount and progress of the scour. The approved method of
canstruction 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 and wiring together, and filling
in between vith brush and filled sacks or stone,
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e. Caving bank protection. As protection against active
caving of riverbanks, rock-iilied crits are very effective if properly
placed, Cribs are usually 1k by 1l feet in plan by 10 to 1l inches
in inside deptn, The cribs are constructed on a double thickness of
1 x v x bt lumber, equivalent to 2" x L pieces, lapped rail fence
fashion at all corners and intersections, They are divided into four
compartments of about equal area by two perpendicular cross walls
constructed in the same mamner as the side walls, The floors and
covers are built up of double 1" x Li" boards spaced about 9" center-
to center, Under the floor and perpendicular to the direction of
the floor boards are five equally spaced pairs of 1" x L' boards
about 3 feet center-to center. On top of the cover, perpendicular
to the direction of the cover beards, are three pairs of top boards,
one over each of the side walls and one over the central division
wall, All intersections are nailed with one 20d nail, The compart-
ments are filled with rock before covering, Fach wall intersection
of the fabricated cribs is securely fastened by a loop of No, 9 wire.
See Exhibit "C", Plate li,

5-09, Topping. Immediate consideration should be given the
grade line of ecach levee section by comparison of existing grades
with those shown on the drawings, Ixhibit "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, U, S. Bngineer Office,
Sacramento, California, as follows:

a. Sack tooping, Sack topping may be used to raise the
crown of the levee about three feet, The sacks should be laid
stretcheruise 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 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 out,

b. Lumber and sack topping. This is the most commonly
used method of raising low reaches in emergencies, In putting on
this topping, as well as other topping, a careful line 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 sacks, will hold out at least one foot
of water, If a second foot 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, ard should project out three
feet, thus providing, in extreme cases, a three-foot topping if
properly braced behing with sacks and earth. In same instances, it
g%¥d?ﬁqgr§cticablg ?o.bacg up.the planking with tamped earth
Fxhibit "Eﬁ,t iax%c%gltj in lieu of the sacks shown in the drawing,
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5-10, Transportation. In instances where it is necessary to
send equipment over roads that are impassable due to mud or sand,
their passage 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 stretches of the levee when travel or other
satisfactory means of dommunication cannot be maintained,

5-11, Use of Government Plant. The District Engineer is
authorized to use or loan Government property ard plant in cases of
emergency vhere life is in danger and there is no opportunity to
secure prior authority suitzble private equipment is available,
provided that such use ia without detriment to the Government,
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter 1[—Corps of Engineers, War
Depariment

PART 208—F100D CONIROL REGULATIONS

MAINTENANCE AND CPIRATION OF FLOOD
CONTROL WORKS

Pursuant to the provisions of section 3
of the Act of Cangress approved June 23,
1938, as amended and supplemented. (49
8tat. 1671; 50 Stat. 877; and 65 Btat.
638; 33 U, 8. C: 701¢; 1010-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of Aood control works:

§ 208.10 Local flood protection works;
maintenance and operation of struclures
and facilittes—(a) QGeneral. (1) The
structures and facllitfes constructed by
the United Btates 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
ft 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 & per-
manent committee consisting of or
headed by an officie] 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 efitient
operation and maintenance of all of the
structures and facllitfes during flood
periods and for continuous inspection
and maintenance of the project works
during perfods of low water, all without
cost to the United Btates,

(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 efilclent
operation or maintenance of the project
works shall be permitted upon the rights-
of-way for the protective facilitles.

(6) No improvement shall be passed
over, under, or through the walls, leveed,
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 suthorized representative that
such improvement, excavation, construc-
tion, or alteration will not adversely af-
fect the functioning of the protective
facilitles, 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 {n»
formation concerning methods 6f con-
struction acceptable under standard en-
glneering practice shall be obtained from
the Dlistrict Engineer or, if otherwise
obtained, shall be submitted for his ap-
proval, Drawings or prints showing
such improvements or. elterations as
finally constructed shall be furnished the
Dmkrict Englneer after completion of the
wor

(6) It shall be the duly 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.
thorlzed representatives shall have ac-
cess at all tipes to all portions of the pro-
tective works.

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

(0) Appropriate measures shall be
uken by local authorities to insure that

the aclivities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with thosz of the Buperintend-
ent's organization during flood periods.

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

(b) Levees—(1) Mainlenance, The
8uperintendent shall provide at all times
such maintenance as may be required to
{nsure serviceabllity of the structures in
titne of flood. Mcasures shall be taken
to promote the growth of s0d, extermi-
nate burrowing animasls, and to provide
for routine mowing of the grazs and
weeds, removal of wild growth and drift
deposits, and repalr 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. Perlodic inspections shal
be made by the Superintendent to insure
that the above maintenince measures
are being effectively carrled out and,
turther, to be certain that:

(1) No unusual settlement, sloyghing,
or material Joss of grade or.levee cross
section has taken place;

1) ‘No caving has occurred on either
the land slde or the river side of the leves
which might affect the stability of tha
levee section;

(il}) No seepage, paturated areas, or
sand bolls are occurring;

(iv) Toe drainage systems and prese
sure rellef wells are in good working con-
dition, and that such facufles are not
becoming clogged;

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

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

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

(vill) Accessroads tg and on the levee
are being properly rifintained;

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

(x) Crown of.levee is shaped 50 as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(x1) There 13 no unauthorized guung
or vehicular trafic 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 efficlent functioning dur-
in tlmes of emergency.

such Inspections shall be made im-
medlately prior to the beginning of the
flood season; immediately following each
major high water period, and otherwise
at Intervals not exceeding $0 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 dlsclosed
by such inspections. Regular malnte-
nanca repair measures shall be accom-
plished during the appropriate season
as scheduled by the-Buperintendent,

(2) Operation, During flood periods
the levee shall be patrolled continuously
to locate possible 2and bolls or unusual
wetness of the landward slope and to be
certain that:

(1) There are no indications of slides
or sloughs developing;

(1) Wave wash or scouring action {s
not occurring;

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

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

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

(c) Flood walls—(1) ua(n(enance.
Perjodis inspections shall be made by the
Buperintendent to be certain that:

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

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

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

{lv) The concrete has not undergons
cracking, chipping, or breaking to an
extent which might affect the atabmty
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;

(vl) Care is beinz exercised to pre-
vent accumulation of trash and debris
sdjacent to walls, and to insure that no
fires ore being built near them;

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

(vil) Toe drainage systems and pres-
sure reliet wells ere in good working cone
@tion, and that such facilities are not
becoming clozged.

-8uch Inspzctions ahall be made imme-
dfately prior to the beginning of the flood
seacon, immediately following each ma-
Jor hlgh water perlod, and otherwise at
intervals not exceeding £0 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 posiible leakage at mon-
olith joints or scepage underneath the
wall. Floating plant or boats will not be
allowed to lle against or tie up to the
wall, 8hould it become necessary during
a flood emergency to pass anc)or cables
over the wall, adequate mes’ ires shall
be teken to protect the concr.¢e and con.
struction joints. Immedlia’e steps shall
be taken to correct any condition which
endangers the stability of the wall,

(d) Dratnage structures—(1) Mainic-
nance, Adequate measures shall be taken
to insure that fnlet and outlet channels
are kept open and that trash, drifi, or
debris 1s not allowed to acoumulate neav
drainage structures, Flap gates -and
manually operated gates and valves on



dralnage structures shall be examined,
olled, and trial operated at least once
every 80 days. Where dralnage 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, Petiodic Inspec-
tions shall be made by the Superintend-
ent to be certain that:

() Pipes, gates, operating mechanism,
riprap, and headwalls are in good con-

- dition; .

(11) Inlet and outlet channels are open;

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

- (iv) Erosion is not oceurring adjacent
to the structure which might endanger
{ts water tightness or stability. ‘

Immediate steps wiil 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 a short time before water reaches
the invert of the pipe and any obfect
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until 1t has been as-
certalned 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 seepe
age i3 taking place along the lines of
thelr contact with the embankment,
Immedlate steps shall be takén to cor-
rect any adverse condition.

(¢) Closure structures—(1) Mainte-
nance., Closure structures for traffio
openings shall be inspected by the super-
lmetndent every 90 days to be certain
that:

() No parts ate missing;

(i) Metal parts are adequately cov~
ered with paint; .

(if) All movable parts are in satis~
factory working order, .

(lv) Proper closure can be made
promptly when necessary;

(y) Sufficlent materials are on hand
for the erection of sand bag closures and
that the location of such materials will
be r~eadily 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 strue-
tures chosen so that each gate will ba
erected at least once in each 3-year pe-
riod. ‘Trial erection of all closure struc-
tures shall be made whenever a change i3
made In key operating personnel. -Where
rallroad operation makes trial erection of
a clocure structure infeasible, rigorous
fnspection and drill of operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required., Olosure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parls shall be repalred or replaced im-
mediately.

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

in the Operation and Malntenance Man-
ual which will be furnished local interests
upon completion of the project. Closure
structures will be Inspected frequently
during flood perlods to ascertain that no
undue leakage is occurring and that
drains provided to care for ordinary leak«
age are functioning properly. Beats or
floating plant shall not be allowed to tle
lp to closure structures or to discharge
passengers or cargo over them,

(1) Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the 8Superintendent at intervals not

to exceed 30 days during flood seasons

and 80 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 ¢f machines; fuel
for gasoline or dlesel powered equipment,
and fiash lights or lanterns for emergency
lighting shall be kent on hand at all
times, ‘Telephone service shall be main.
talned at pumping plants., Al equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gatés
shall be trial operated and checked at
least once every 80 days.. Megger tests
of all insulation shall be made whenever
wiring has heen subjected to undue damp-
ness and otherwise at fntervals 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 a 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 he necessary to Insure
thelr serviceabllity in times of emer-
gency. Only skilled electriclans and me-
chanics shall be employed on tests and
repatls,- Operating personnel for the
plant shall be present during tes{s. Any
equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after relnstal-
lation. Repalrs 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 familiay
with the equipment manufacturers’ in-
structions and drawings. and with the
“Operating Instructions” for each sta-
tion, The equipment shall be operated
in accordance with the above-mention
“Operating Instructions” and ¢are shal
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 flood waters, the pumping sta-

‘tion shall be thoroughly cleaned, pump

house sumps flushed, and equipment
thoroughly inspected, olled and greased.
A record or log of pumping plant opera-
tion shall be kept for each statlon, a copy
of which shall be furnished the District
Engineer following each flood.

(8) Channels and floodways — (1)
Maintenance, Periodle inspections of
improved channels and floodways shall
be made by the Buperintendent to be
certain that:

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

({1) The channel or floodway is not
being restricted by the depositing of
waste materials, bullding of unauthor-
zed structures or other encroachments;

({i1) The capacity of the channel or
floodway i3 nnt belng reduced by the
formation of shoals;

(lv) Banks are nol being damaged by
rain or wave wash, and that no slough-
ing of banks has occurred;

{v) Riprap sectlons and deflection
dlkes and walls are in good condition;

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

Buch Inspections shall be made prior to
the beginning. of the flood season and
othervise at Intervals not to exceed 00
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 Buperin-
tendent shell provide for periodic repalr
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 perlods
of high water, and méasures shall be
taken to protect those reaches being at-
tacked by the current or by wave wash.

Appropriate measures shall be taken to -

prevent the formation of jams of ice or
debris. Large objects which become
lodged - against the bank shall- be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
perfod. As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and.walls, dralnage out-
lets, or other flood control structures
repaired.

(h) Miscellaneous  facilities — (1)
Maintenance., Miscellaneous structures
and facllitles constructed as a part of
the protective works and other structures
and facilities which function as a part
of, or affect the efilcjent functioning of
the protective works, shall be perlodically
inspected by the Superintendent and ap-
propriate maintenance measurées taken,
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumpling plants or for temporary
storage of interior run-off during flood
perlods-shall not be allowed to become
fllled with silt, debris, or dumped ma-
terial. ‘The Superintendent shall take
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) Operation. Miscellaneous factl(-
ties shall be operated to prevent or ree
duce flooding during periods of high
water, Those facllitles constructed as
a part of the protective works shall not
be uzed for purposes other than flood pro-
tection without approval of the District
Engineer unless designed therefor, (49
Btat. 1571, 50 Stat. 877; and 55 Stat, 638;
33 U.B8.C. 101c; 701c-1) (Regs. 9 August

1944, CE BPEWF)
{seaLl J. A. Ur10,
Major Qeneras,
The Adjutant General,

(F. R. Do¢. 48-13285; Filed, Augtst 16, 1044;
9:44 a.m.)
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EXHIBIT B

"AS CONSTRICTED"
DRAWINGS

(See Separate Folder for the Following Drawings)

TITLE

— - ow >

Butte Creek - Yestern Canal Irrigation Structure at
Station 751,55, Sheets 1 and 2,

Butte Creek - Irrigation and Drainage Structures,
station 730400 Rto & 25418"A" Lt,, Sheet 1,

Butte Creek ~ Miscellaneous Irrigation Structures,
Sheets 1 and 2, '

Butte Creek - Roberts Creek Outlet Structure, Station
678400, Sheet 1. '

Channel Improvements and Levee Construction ~ Butte
Creek, Sheets 1 to 6, incl,.-

Butte Creek - Vestern Canal Irrigation Structure,
Station 2£00"A", Sheet 1,

Additional drawings of cross-sections, structures and miscellaneous
facilities are available in the Office of the District Engineer,
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PLATES OF SUGGESTED FLOOD PIGHTING METHODS



WAR DEPARTMENT

CORPS OF ENGINEERS, U. S. ARMY

LANOSIDE

P

22

AN LN NN NSNS NAN

RN

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

SpiIMay; ﬂ

SECTION A-A

- —

Ex
AN AN

RIVERSIDE
Water surface —

BN AN NP A

——

ELEVATION

L

|

-t

|
J-

|

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

SAGRAMENTO RIVER , CGALIFORNIA
FLOOD CONTROL PROJEGT

CONTROL OF SAND BOILS

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

CORPS OF ENGINEERS, U S ARMY

30

2"x4"x9" 0" -
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Rough boards ] ci
—

&
M
)
1"x4"x2"6" -
1"x12"x12"-0"

SECTION A-A

EERWIE

BILL OF MATERIAL FOR 100 FEET

LUMBER

56 pieces 1'"x12"x12' 0"
32 pieces 1"14"x2'-6"
32 pieces 2"x4"x9'Q"

+ 32 pieces 2'x4"x2'-0"

+ (Sharpened)

WIRE

200" baling wire

NAILS
4} 1bs.-8d nails

PLAN

- 2"x4"x2' .0" Stakes

SECTION

LANDSIDE

SACRAMENTO RIVER , CALIFORNIA
FLOOD CONTROL PROJEGT

WAVE WASH PROTECTION

U.S. ENGINEER OFFICE, SACRAMENTO ,CALIF.

MOVABLE

MAY 1946

EXHIBIT "C" PLATE 2



WAR DEPARTMENT CORPS OF ENGINEERS, U. S. ARMY

Riverside edge of levee crown —y
1 x2 "£1°6" Stak2s —
b zgf
Water
) 5|2
184
< \ Filled sacksl ="
oo 2
14
Alow approsimately thon bagging Riverside toe of Ievee)
27 lap fcr each vanasie l:ngths
stir ¢ baging - a5 required
PLAN
variable | ngths 1"x2""x1’ 6" Stakes
RIVERSIDE colton tagging LANDSIDE

Waer uifae
Existing Levee

P Wf
M/,11111/1

.

SECTION

Note:
Lay lengths as required of colton bagging
approximately para lel with levee slope
and across damaged section. Weight
top and edges of bagging with fil'ed
sacks as shoan above The filled sacks
should be wired or tied to each strip
be‘ore laying in glace. Stake the corners

of each strip above water surface.
Where cotton bagging is not avalable

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)

20 420 bogs WAVE WASH PROTECTION

Cotton baggng
as required

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

CCRPS OF ENG NEERS U. S ARMY

= =
6"T 3-3 T 33 j: 3.3 T 33 T]_G"
140’

- _ T
) — ﬂ%’ === Q:/}nlr—j = HM[[
- i T — T =L Z|K T

11 _ L1 R
0 - - i =i il
mp 4 z =1 It
O - E =3 |
O- i i | 0 i f
a: Il : L I X T 8 I
ug ir : & Wl A : #
O i y = > P ¢ t\jif |

' [.1 _ _ - N
i - Z i i -3 !
- & - ! i -89 il
= - ; 0 f
A - ! -0 i [H
- z Ak 0 d
- - : 0 N
c : — |l
{ - . l ! L:] J.‘ n

- z | 9 I I}

| _E (Y L.M.“JL
IR 66 J 66"

[ 130"
Nots:

Cribs constructed of doudle thickness of
1"x4"'x14'Q" lumber. Nail all intersections
with 1-20d nail. Each intersaction of walls
socurely fastened by a loop of No. 9 wire,
tightly twisted.

BILL OF MATERIAL FOR ONE CRIB 13'Q”
LUMBER

130 pieces 1"x4"x14'0"
WIRE

30’ No. 9 wire
AIL!
12} 1bs.-20d nails

SACRAMENTO RIVER, CALIFORNIA
FLOOD CONTROL PROJECT

CAVING BANK PROTECTION

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

CORPS OF ENGINEERS, U. S. ARMY
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BILL OF MATERIAL FOR 100
LINEAR FEET OF LEVEE

LUMBER

25 pleces 1"x12"x12'Q"

17 pleces 2"x4"x10'0"
» 17 pieces 2"'x4"x6'0”
» 17 pleces 2"x4"x 2'.0"
» (Sharpened)

NAILS

1 Ib. 8d nails
2 1bs-16d nails

SANDBAGS

1100 bags

FRONT ELEVATION

SACRAMENTO RIVER, CALIFORNIA
FLOOD CONTROL PROJECT

LUMBER AND SACK TOPPING

U.S. ENGINEER OFFICE, SACRAMENTO, CALIF
MAY, 1946

EXHIBIT "C" PLAYE 5
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EXHIBIT D

SUGGESTED SEMI-ANNUAL REPORT ORI



(

TO: The District Engineer (L May 19 )
Sacramento District (1 Nov 197 )
Corvs of Engineers '"‘
1209-.8th Street
Sacramento, California

Dear Sir:

The semi-annual report for the period (1 May 19 to 31 Octoter
19 ) (1 tovember 19 to 30 April 19_ ) Upper Butte Creek Levee and
Channel Improvements, Butte County, is as follows:

a, The physical condition of the protective works is in-
dicated by the inspestort!s report, copies of which are inclosed, and
may be swrmarized as follows:

(Superintendent!s summary of conditions)

It is our intention to perform the following maintenance
work in order to repesir or correct the conditvions indicated:

(Cutline the anticipated maintenance operations for the
folloving 6 months,)

b, During this report period, major hign water periods (water
surface in Butte Creek reached or exceeded the reading of 12,0 on U, S,
Geological Survey Station gage located 7,5 miles east of Chico) occurred
on the following dates:

Dates Maximum Elevation

EXHIBIT D
Sheet 1 of 2
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Comments on the behavior of the protective works during such high
water periods are as follous:

(Sugerintendent!s log of flood observations)
During the high water stages when the water level reached a height

of , on the gage or excess thereof (dates) s 1t was
necessary ta organize and carry out flood operations as follows:.

(See Maintenance Manual o)

cs The inspections have indicated (no) or (the following) encroach-
ments or trespasses upon the project right-of-wvay.

de (No) ( ) permits have been issued for (the following)
improvements or constroction within the project risht-of-way,

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

e, The status of maintenance measures, indicated in the previous
semi-annual report as being required or as suggested by the representa-
tives of the District Engineer, is as folilows:

(Statement of maintenance operations, item by item with per-~
cent completion.)

f« The fiscal statement of the Superintendont's operations for
the current report period is as followus:

Labor Material Equipment Overhead Total

1, Inspection

2, MHaintenance

3, Flood fighting
operations

TOTAL

Respectfully submitted,

Superintendent of Works

EXHIBIT D
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EYHIBIT E -

CHECK LISTS OF LEVEES, CHANNEL AND STRUCTURES

(\ For definition of "flood" or "high water period" see paragraph
1-06 of this manual,

~ | EXHIBIT E
- Sheet 1 of 8



CHECK LIST NO. 2

UPPER BUTTE CREEK

LEVEES AlD CHANNEL IKPROVEMENT

Inspector!s Report Sheet No, Inspector
Date Superintendent
Itenm Remarks

(a) Iocation by Station

(b) Settlement, sloughing, or loss
of grade

(¢) Erosion of levee slope

(d) Condition of roadways, including
ranps

(e) Evidence of seepage

(£f) Condition of farm gates and
fencing

(g) Maintenance measures taken since
last inspection

(h) Comments

EXHIBIT E
Sheet 2 of 8



Item (a)

Item (b)

Item (c¢)

Item (d)

Iten (e)

Itenm (£)

Iten (g)

Item (h)

INSTRUCTIONS FOR CCMPLETING SHEET 2, EXHIBIT E
(To Ve printed on back of sheet 2)

Indicate levee station of observation, obtained by pacing
from nearest reference point; indicate right or left bank,

If sufficient settlement of earthwork has taken place to be
noticeable by visual observation, indicate amount of
settlement in tenths of a foot, If sloughing has caused a
change in slope of the embankment sections, deteriine the
new slope. MNote areas where erosion or gullyihg of the
section has occurred,

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

Hote any natural change in any section of roadway or ramps.
Indicate any inadequacy in surface drainage system,

Indicate any evidence of seepage through the embankment
section,

Indicate the serviceability of 211 farm gates across the
embankments ard roadway, and indicate if repainting is
required,

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

Redord opinion, if any, of contributory causes for conditions
observed and also any observations not covered under other
colurns,

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

EXHIBIT E
Sheet 3 of 8



CHECK LIST NO, 3

CHA!NNEL AND RIGHT-OF-HAY
UPPZR BUTTE CREEK

Inspector'!s Report Sheet No._ . Inspector
Date Superintendent
Iten Reinarks

(a) Wame of channel and location

by stations
(b) Vegetal growth in channel
(c) Debris and refuse in channel
(d) New construction within

right-of-way
(e) Extent of aggradation or

degradation
(£f) Condition of riprapped section
(g) Condition of bridges
(h) Measures taken since last

inspection
(1) Comments

EXHIBIT E

Sheet |} of 8



IUSTRUCTIONS FOR COMPLETING SHEET i, EYHIBIT E

Ttem (a) 1Indicate station of observation obtained by paciﬁg from
nearest reference point,

Item (b) Note nature, extent, aml size of vegetal growth within the
limits of flood flow channel,

Ttem (c) MNote nature and extent of debris and refuse that might cause
clogging of the conduits of the irrigatiosn intake works,
fouling of the tainter gates, or the bridges over the channel,

Ttem (d) Report any construction along the diversion channel or above
the divecrsion channel or above the diversion works that has
come to the attention of the inspector and that might affect
the functioning of the project.

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

Item (f) 1Indicate any change that has taken place in the riprap such
as disintegration of the rock, erosion, or movement of the
rock, Note the presence of vefetal grouwth through the riprap.

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

Item (h) Indicate maintenance measures that have teen performed since
the last inspection and their condition at time of this
inspection,

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

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

EXHIBIT E
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CHECK LIST }0. &

DRAINAGE AxD IRRIGATION STRUCTURES
UPPER BUTTE CREEK

8 Jo g jesug
I LIQYHXE

Inspector's Report Sheet No. Inspector
Date . Superintendent
See drawings of Exhibit B for locatio.. of stations
(a) (b) (c) (a) (e) (£) (eg) (h)
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CHECK LIST NO. 4 (Cont'd)

DRATHAGE AND IRRICATICN STRUCTURES
UPPER BUTTE CREEK

Inspector's Report Sacet ho. Inspector
Date Superintendent
See drawings of Exhibit B for location of stations
(a) (®) I (e) (d8) (e) £ g) (h)
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INSTRUCTIONS FOR COMPLETING SHEET 6, EXHIBIT E

(1) Enter station of all structures under Column (a) for check list,

(2) Inspect inlet, barrel, and outlet for accumulation of sediment,
rubbish, and vegetal matter., Note condition under Column (e).

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

(4) 1Inspect the concrete portions of the structures for evidence of
settlement, cracks, "pop-outs", spaces, abrasive wear, or other
deterioration. Record conditions under Column (e).

(5) Inspect backfill area adjacent to structure for cvidence of
erosion caused by overflow of the drainage structure and note
conditions in Column (f),

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

(7) Under Column (h) recard opinion, if any, of contributory causes
for conditions observed, also any observations not covered under
other columns,

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

EXHIBIT E
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EXHIBIT

LEITER OF ACCEPTANCE BY STATE RECLAMATION BGARD



THE RECLAMATIGI BCARD .P
OF TLEE Y
STATE OF CALIFCRNIA

May 12, 1953

District Engineer
Sacramento District

U, S, Corps of Engineers
P, O, Box 1739
Sacramento, California

Dear Sir:

Reference your letters effecting transfer of certain flood con-
trol works to the State of California as follows:

1, Letter File No., SPKKO-P 82L.3 (Butte Creek) dated 9 June
1952, Channel improvement and levee construction work located along
Butte Creck from U, S, Highway 99E damstream 8,7 miles, and waterway
banks contiguous thereto,

The Reclamation Board, on behalf of the State of California in
meeting held May 6, 19%3, accepted subject flood control works for
operation and maintenance,

Yours very truly,
THE RECLAMATION BOARD

A, M, BARTON
Chief, Ingincer and General HManager

/s/ D. Y. CARR
DQ I'i. CARR

NOTE: Only Item Ho. 1, pertaining to Butte Creek included in this copy.

EXHIBIT F
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EXHIBIT
PERMIT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(llame of Firm or Individual) (Address)

TO: (Describe in these spaces the proposal, including kind and type of
construction, purpose intended, location by stationing, Indicate pessage-
way provided by means of gates, etc, Use separate sheets if necessary,
identifying each Ly reference herein,)

Provided That:

Upon termination or expiration of this pemiit (whether by voluntary
relinquishment by the grantee, by revocation by the grantor or otherwise)
the grantee shall remove all structures, irmprovements, or appurtenances
which may have been erected or constructed under this permit, and shall
repair or replace any portion of the flocd protection structure or right-
of~way which may have been damaged by his operations (including grading
and sceding, or sodding, if necessary), to the satisfaction of the grantor,

The structure or operation for which this pemmit is issued shall be
maintained by the grantee in such manner as shall not injure or damage the
flood protection structure, or interfere with its operation and maintenance
in accordance with regulations of the Secretary of the Avmy,

The structure or operation covered by tiis permit may be damaged,
removed or destroyed by the grantor in time of flood emergency if such
action is determined by the grantor to be necessary in order to preserve
life or property or prevent damage or impairment to the use or safety of
the flood protection structure, and the grantor shall not be liable to
the grantee for such damage or destruction,

EXHIBIT G
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Unless otherwise specifically provided herein, this permit may be

cancelled at any time by the grantor upon 10 days written notice mailed to the

' address shown above, During such 10 day period, (or such other period
as may be provided herein), the grantee will be permitted to remove any
property or improvements installed under this periit, and to repair or

*  replace any darage to the flood protection right-of-way or structures
resulting from his use or operations, At the end of such period, the
grantor shall have the right to possess and dispose of any such property
or improvements remaining upon its right-of-way, and may proceed to re-
pair or replace any such damage, and the grantee herein shall be liable
to the grantor for the full cost of such repairs or replacements.,

The construction, installation and maintenance of the structure or
structures covered by this permit shall be subject to inspection Ly
representatives of the grantor and the United States at all reasonable
times,

In the event the work covered by this permit consists of or includes
major construction, the cost of inspection thereof by the grantor and/or
the United States shall be paid by the applicant,

Grantee agrees that it will not use the area or facilities covered
by this permit, or permit such area to be used, for any purpose other
than is specifically covered by this permit,

(Use these spaces for special conditions applicable to this permit,)

THIS PERL HALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT ENGI s
CORPS OF ENGINEERS, U, S. ARIY, OR HIS AUTHORIZED REPRESENTATIVE,

Signature(Grantor) (Title) (Date)
Terms of this permit Approved:
are herby accepted
Signature (Grantee) (Date) (Date)

District Engineer

EXIBIT G
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REGUTATIONS GOVERNING ISSUANCE OF PERMITS FOR USE OF
RIGHTS-OFJTAY FOR FLOOD PROTECTLIN BeOJECTS

As the flood protection works and rights-of-way are owned by thne
Local Interests and will be operated and maintained by them in accord-
ance with the Regulations of the Secretary of the Army, and issuance
of any permits to use any part of the rights-of-way will be handled by
the Local Interests, with the restriction that no such permit may be
issued without the approval of the District Engineer, as stated in para-
paragraph No, 208,10, (a) General, (5) of the Regulations, a copy of
vhich 1s attached hereto,

Applications for use of the rignts-of-way should be addressed to

The City or lecvee Commission having jurisdiction over the local flood
protection projects The City or Levee Commission will then forward
the application to the District Engineer, Corps of Engineers, Sacra-
mento, California, with 1its recommendation, with reasons for such
recommendation, It is supggested that the application and recommen-
dations be forwarded with a draft copy of the permit, in order that
all objectionable features may be eliminated prior to its proffer to
the applicant as this may prevent misunderstandings and arguments,

If for any rcason it is desired to forward the permit itself without
“this intervening step, five copies of the proposed permit should be
included on which is stated the exact use of the rights-of-way, for
which permission is being requested, together with any condition

or restriction of the pprmit.s The permit should be signed by the
applicant and an official of the local Interests, A drawing, sketch
or detail plans as may be required g show the exact location, nature
of work andprovosedmethod of construction should be attached to each
copy of permit, If the permit is approved by the District Engineer,
three copies will be returned. This will enable each party concerned
to have a copy of the approved permit,

In any case where a permit is requested for any purpose which
might cause disfigurenent or damage to the flood protection rights-
of-way or structure in its erection, use, or removal, it is suvggested
that the applicaht be required to post a bond of sufficient amount
to protect the local Interests from any cost of repair or removal,
and to guarantee faithful performance of the permit conditions. In
such cases the perwmit should state the amount and conditions of the
bond,

In cases involving major construction or other work which may
directly affect the flood protection structure, it will be necessary
that the United States inspect the work and the local Interests may
also desire to inspect it, As stated in the permit form, such in-
spection will be at the expense of the grantee, and this should be
called to his attention. Except in cases of kxnown financial security,
arrangements Bhould be made with the grantee for an advance deposit
or bond to cover such costs,

There is attached hereto a copy of a permit form which has been
successfully used by a number of cities and levee committees.
EXHIBIT G
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