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OPERATION AND MAINTENANCE MANUAL
FOR
CHEROKEE CANAL
FROM LOWER BUTTE BASIN TO HIGH GROUND

SECTION I
INTRODUCTION

1-01. Authorization. The Cherokee Cansl levee and Channel
Improvement Project is & unit of the Sacramento River and Major
and Minor Tributaries Project, California. It was authorized by
the Flood Control Act of 22 December 194k, Public Law 534, Seventy-
eighth Congress, Second Session, Section 10 which reads in part
as follows:

"Sacramento-San Joaquin River Basin-Sacramento River -
the projects for the control of floods and other purposes on the
Sacramento River, California, adopted by the Acts approved March 1,
1917, May 15, 1928, August 26, 1937, and August 18, 1941, are
hereby modified substentially in accordance with the recommenda-
tions of the Chief of Engineers in House Document 649, Seventy-
eighth Congress, Second Session, at an estimated cost - - - -

The Cherokee Canal Project is one of the proposed improvements in-
cluded in item ¢, paragraph 6, of the Chief of Engineer's recom-
mendation to the Secretary of the Army in House Document No. 649.
The proposed plan for construction is substantially the seame as
described in report of the Sacramento District Engineer, dated
15 January 194k § page 36, paragraph 59, item b, HD649-78th Con-
gress-2d Session); as listed in unpublished Table VI of above
report; and as described in unpublished Appendix A of above re-
port with exception that the design flows were revised and the
degree of protection was reduced to a flood flow frequency of
once in 25 years. Paragraph 98, Section H - Cherokee Canal, Ap-
pendix A, states in part:

"Proposed improvement. - The proposed improvement would
congist of enlarging the existing levee and of conatructing new
levees along Cherokee Cansl upstream for & distance of approxi-
mately 20 miles north-easterly of the Gridley-Colusa Road. The
nevw levee and levee enlargements would provide a flow capacity
of 10,000 c.f.s8. wvith a 3 foot freeboard which would be equalled
or exceeded on the average about once in 50 years - - "

Authorizing legislation by the State of Californie is
contained in Section 12648 of the State Water Code and was enacted
in Section 31, Chapter 1514, California Statutes of 1945,

1-02. JXocation. The Cherokee Canal levees and channel
improvement lies in the Sacramento Valley in Butte County, Califor-
nia and in the general vicinity of the towns of Biggs and Richvale.



The project work begins in the Lower Butte Basin and runs along
both banks of Cherokee Canal for a distance of about 23 miles
northeasterly to high ground, to & place about 13 miles northerly
of Biggs. Backwater levees have been constructed on both banks of
Cottonwcod Creek to its confluence with Lower Gold Run; thence

on the right vank of Lower Gold Run and the left bank of Cotton-
wood Creek to high ground. The project location is indicated on
the vicinity map of Exhibit A-l.

1-03. Description of the Project Works. The project works
ecovered by this manual include the following:

a. The channel and levees along both banks of
Cherokee Canal from lower Butte Basin to high ground.

b. The levees and channels of Gold Run and Cotton-
vood Creeks from the Cherokee Canal to high ground.

¢, Intermittent irrigation or drainage structures
and intermittent bank protection along the above described levees.

1-04. Protection Provided. The project provides flood
protection to about 35,000 acres of adjacent agricultural lands,
related buildings and houes, several highways, two railroads,
and several irrigation canals across the flood plain that are
subjJect to interruption in service as well as physical damage.
The project design flow for Cherokee Canal is 12,500 cubic feet
per second from lower Butte Bagin upstream to the R.D. 833 Canal
entrance; 11,500 cubic feet per second from R.D. 833 Canal up-
stream to Cottonwood Creek; 8,500 cubic feet per second from
Cottonwood Creek to Gold Run Creek; and 8,100 cubic feet per sec-
ond from Gold Run Creek to Dry Creek. For the R.D. No. 833
canal the project design inflow is 1,200 cubic feét per second;
for Cottonwood Creek 3,600 cubic feet per second; and for Gold
Run Creek 1,000 cubic feet per second. For the project design
levee grade, 3 feet of freeboard has been provided over the pro-
Ject design flood plane. The grade of the adopted flood plane
profile for Cherokee Cansl varies from elevation 70.0 at the
lower end to elevation 173.5 at the upper end of the project.
The grade of the adopted flood plane profile for Cottonwood Creek
varies from elevation 123.0 at the lower end to elevation 126.9
at the upper end of the project levee. All elevations are
referred to U.S. Corps of Englneers datum.

1-05. Construction Data and Contractor. Construction required
by the Corps of Engineers to bring levees of Cherokee Canal to
project standards and to improve the channel was accomplished
under the following contracts:




a. Emergency levee repair work along the right bank
of Cherokee Canal O.4 mile downstream from the Nelson-Shippee
Road and along the right bank of Dry Creek 0.2 mile upstreanm
from the Gage-Shippee Road was performed under Contract No. DA-
ou;(:@-cxvam- 57-6 during the period from 15 July 1956 to 25 July
1956,

b. Emergency levee repair work was performed on Chero-
kee Canal and Dry Creek under Contract No. DA-OL-167-CIVENG-57-52
during the period from 1 October 1956 to 16 October 1956.

¢. Channel improvement and levee construction along
Cherokee Canal from Lower Butte Basin to the Southern Pacific
Raeilroad was accomplished under Contract No. DA=-Ol-16T-~CIVENG-59-
135 by Eugene Luhr & Company, contractor, during the period from
22 June 1959 to 2 Decewber 1959,

d. Channel improvement and levee construction slong
Cherokee Canal from the Southern Pacific Railroad to high ground
vas accomplished under Contract No. DA-OW-167-CIVEIG-60-T4 by
Bugene Luhr & Company, contractor, during the period from 18 April
1960 to 20 January 1961.

1-06. Flood Flows. For purposes of this manual, the teru
"£lood" or "high water period" for the Cherokee Canal within
this project shall refer to flows when the water surface in the
canal reaches or exceeds the reading of 100.0 on the 8tate
Department of Water Resources gage located on the downstream side
of the Butte City-Biggs Highway Bridge crossing Cherokee Canal
and on the right bank of the low water channel. The readings on
this gage are elevations - U.S8. Coxrps of Engineers datum.



SECTION II
LOCAL COOPERATION REQUIREMENTS

2-01. Requircments of local Cooperation. House Document No. 649,
Seventy-eighth Congress, Sccond Session, requires local interests to
(a) provide without cost to the United States all lands, casements,
and rights-of-way nccessary for the construction of the levecs and
channel improvements; (b) hold and save the United States free from

es due to construction of the levees and channcl improvements;
and ic) maintain and operate all levecs and channel improvements
after completion in accordance with regulations prescribed by the
Secrotary of the Army. The State of California by legislation
amended in 1955 has agreed to furnish the required cooperation.

2-02, Assuranccs Provided by Iocal Intorests. Section 12657
of the State Water Code states:

"12657. Except as otherwise provided in Chapters L and
2 of this part, the Reclamation Board shall give assurances satis-
factory to the Seccretary of War that local cooperation required by
Section 3 of the Act of Congress approved December 22, 194k (Public,
numbered 534, Scventy-cighth Congress, Second Session), and Saction
2 of the Act of Congress approved Avgust 18, 1941, (Public, numbered
228, Seventy-eighth Congress, First Session), will be furnished
by the State in connection with the flood control projects authorized
and adopted in Sections 12648, 12650, 12651, 12652, 12654 and 12656.5
and on any flood control projects on any strcam flowing into or in
the Sacramento Valley or the San Joaquin Valley hercafter approved
and authorized by Congress."

2-03. Acceptance by the State Reclamation Board. Responsi-
bility for operating and maintaining Cherokee Canal from the Lower
Butte Basin to High Ground was officially accepted by the Reclamation
Board of the State of California by letters dated 16 February 1960
and 13 April 1961 as shown on EXHIBIT P,




SECTION III

MAINTENANCE AND OPERATION - GENERAL PROCEDURE

3-01. Reference to Approved Regulations. This menual is
submitted in accordance with provisions of Title 33 - Navigation
and Navigable Waters, Chapter II, Corps of Engineers, Depart-
ment of the Army, Part 208 - Flood Control Regulations, Main-
tenance and Operation of Flood Control Works, approved by the
Secretary of the Army, 9 August 194k, and published in Federal
Register, 17 August 194k, a copy of which is included as Exhibit
A, Sheets 1 &nd 2.

3-02. Intent of Regulations. The general intent of the
regulations approved by the Secretary of the Axmy is stated in
paragraph 208.10(a)(1) as follows: "The structures and facilities
constructed 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 emergencies, is to insure that flood control works are
properly operated and maintained and offer technical advice to
enable local interests to obtain meximum flood protection. All
other matters become secondaxry 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 Diatrict Engineer, Corps of Engineers. However, in the event
it is evident that all available county and local resources 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 desig-
nated by the Directors of Public Works, to receive requests
from local agencies for assistance in flood fighting. This agency
is authorized to request FPederal assistance from the Corps of
Enginears vwhen State and local resources are insufficient to cope
with the situation. Therefore, it is desired to emphasize that
requests for Federal Assiastance in flood fighting should be made
only vhen 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 flood protection projects authorized by Congress and the
repetitious nature of regulations to govern maintenance and opera-
tion of each individual project, and in order that local interests
78y be fully avare of the extent of the obligations assumed by
thea in furnishing assurances of local cooperation for projects
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to be constructed in the future, the general regulations des-
eribed above vere established by the Secretary of the Army.
The general regulations approved by the Secretary of the Army,
Avgust 19k, werc intended to be sufficiently broad in scope

and general in nature as to he applicable to all flood protection
projects for which such regulations 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 Manusl for each completed project, or separate useful
part thereof, to assist them in carrying out their obligations
under these regulations." This manual has, therefore, been
prepared to furnish local interests with inforwation on the
project works and advite as to the details o the operation and
maintenance requirements applicable to this particular project,
to state procedure required by the Department of the Army, and
to indicate satisfactory methods of flood-fighting operations and
emergency repalrs. The project works are to be maintained and
operated in accordance with the Flood Control Regulations referred
to above and interpretations thereof contained herein.

3-0Ok. Definitions. As used hereinsfter, the term "Superin-
tendent" shall be defined to mean the person appointed by the local
agency to bte directly in charge of an organization which will be
fully responsible for the continuous operation and inspection of
the project works; the term "District Engineer" shall be definead .
to mean the District Englineer, U. 8. Army Engineer Diatrict,
Sacramento, Corps of Engineers, or his authorized representative.
The term "flood" shall mean any flow in Cherokee Censl when the
water surface reaches or exceeds the reading of 100.0 on the
gtate Department of Water Resources gaging station located on the
Butte City-Biggs Highway Bridge crossing Cherokee Cenal. The
term “right hank" or "left bank" shall be defined to mean the
right or left bank or side, respectively, of a stream or channel
vhen facing downstreanm.

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

"(2) The State, political subdivision, thereof, or
other responsible local egency, which furnished
assurance that it will maintain and operate flood
control works in accordance with regulations
prescribed by the Secrxetary of War, as required
by law, shall appoint a permanent committee
consisting of, or headed by an offic¢ial herein-
after called the "Superintendent," who shall be
responsible for the development and msintenance
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(3)

(%)

(5)

(6)

of, sad divectly ip charge of an organization
responsible for the efficient operation and maine
tenance of all structures and facilities during
flood periods and for continuous inspection and
meintenance of the project works during periods
of low water, all without cost to the United
States.

A reserve supply of materials needed during a
flood emergency shall be kept on hand at all
times.

No encroachment or trespass which will adversely
affecct the efficient operation or maintenance

of the project works shall be permitted upon the
rights-of-way of the protective facilities.

No improvement shall be passed over, under or
through the walls, levees, improved channels or
floodways, nor shall any excavation or construce
tion be permitted within the limits of the pro-
Ject right-of-way, nor shall any change be made
in any features of the works without prior determbina-
tion by the District Engineer of the War Depart-
ment or his authorized representative that such
improvements, excavation, construction, or
alteration will not adversely affect the func-
tioning of the protective facilities. Such
improvements or alterations as nay be found to be
desirable shall be constructed in accordance

with standard engineering practice. Advice
regarding the effect of proposed iumprovements

or alterations on the functioning of the project
and information concerning methods of construction
acceptable under standard engineering practice
shall be obtainad from the District Engineer,

or, 4f othervwise obtained, shall be submitted
for his approval. Drawings or prints showing
such improvements or alterations as finslly con-
sturcted shall be furnished the District Enjineer
after completion of the works.

It shall be the duty of the State Department of
Water Resources to submit a semi~annual report to
the District Engineer covering imnspection, main-
tenance, and operation of the protective works.



(7) The District Engineer or his authorized represen-
tative shall have access at all times to all
portions of the protective works.

(8) Maintenance measures or repairs vhich the District
Enginecer deems 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."

3-06. Assistance to be Furnished by the District Engineer.
The District Engineer will:

a. Furnish to local interests "As Constructed" draw-
ings of the project works at the time they are transferred.

b. Make pericdic inspections of the project works and
notify local interests of any repairs or maintenance measures
vwhich the District Engineer deems necessary in addition to measures
taken by the Superintendent.

c. Submit to the Office, Chief of Engineers, all
cases of noncompliance with full details thereof for determination
of corrective measures to be taken.

d. Make prior determination that any proposed encroach-
ment, 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 fur-
nish the Superintendent with an approval thereof in writing.

e. Assist local interests as may be practicable, in
their duties of ascertaining storm developments having f£lood-
producing potentialities, assembling flood-fighting forces and
materials, and initiating and carrying out floocd-fighting opera-
tions.

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

a. 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.
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The Supeérintendent should have available the names, addresses,
and telephone numbers of all his key men gnd a reasonable number
of substitutes. These key men should, in turn, have similar
data on all of the men vho will essist them in the discharge of
their duties. The organization of key men should include the
following:

(1) An agsistant 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 shall maintein
a file of reports, records, and drawings concerning the project
vorks, readily available at all times to the District Engineer.

c. Encroaghment or Trespass on Right-of-lay. 1In accordence
with the provisions of Flood Control Regulations 26%.10(3)(&), no
encroachnment or trespass which will adversely affect the efficient
operation or meintenance 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 the project right-of-wey directing public attention to this
regulation. The Superintendent shall arrange for the prosecution
of offenders under loceal ordinances and report action taken to the
State Reclamation Boasrd.

d. Permits for Right-of-Entry or Use of Portion of Right-
of-Hay. Permits for temporery right-of-entry or use of portion of
the right-of-way shall not be issued without prior determination by
the State Reclamation Boexd sufficiently in advence of igguance to
permit adequate study and consideration and determination of condi-
tions to be embodied in the permit document. Executed copies, in
triplicate, of the permit document as issued shall be furnished the
State Reclamation Board. 8ee Exhibit G for sample permit of right-
of-entry.

e. Permits for Improvements or Construction within the
Project Right-of-Way. 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 Reclemation Board for determination that such construction
will not adversely eaffect the stability, safety, and functioning
of the protective facilities, and for definition of conditions under
which permit should be granted. These conditions will include,
among others, the following items:
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(1) That all work shall be performed:

(a) In accordance with stenderd engineering practice

and in accordance with phns and specifications
approved by the District Engineer or his author-

ized representative; drawings or prints of proposed
improvements or alterations to the existing flood
control works must be submitted for approvel to

the State Reclamation Board sufficiently in advance
of the proposed construction to permit adequate study
and consideration of the work.

(b) To the satisfaction of the District Engineer.

(2) After completion of the work, "As Constructed" drawings

or prints, in duplicate showing such improvements as
finally constructed shall be furnished the District Engineer.

f. Coordination of lLocal Activities. In accordance with the provi-

sions of Flood Control Regulations, parsgraph 208.10(a)(9), the Superin-
tendent will, during periods of flood flow, coordinate''the functions of
all agencies, both public end private, that are connected with the pro-

tective vorks.

Arrangements shall be made with the local law enforcement

agencies, sireet departments and railroad and utility companies for

developing a coordinated flood-fighting program; and an outline of this

program shall be filed with the District Engineer.

g. Inspection.
(1) Flood Control Regulations, paragraph 208.10(b){1), are

quoted in part as follows:

"(b) TLevees (1) Maintenance . . . Periodic inspections

shall be made by the Superintendent to insure that

. . . . maintenance measures are being effectively
carried out . . . Such inspections shall be made
immediately prior to the beginning of the flood
season, immediately following each major high water
period, and otherwise at intervals not exceeding 90
deys 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 practiceble,

@ (3)

the dates of inspection shall be as follows: 1 November,
1 May, and immediately following each flood flow in excess
of a reading of 100.0 on the State Department of Water
Resources gage located on the Butte City-Biggs Highway
Bridge over Cherokee Canal.

The suggested check lists and instructions shown in
Exhibit E, Sheets 1 to 11 inclusive, ere to be followed
in each inspection to insure that no features of the pro-
tective system are overlooked. Check lists locally typed
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or printed in conformity with sheets 2, 4 and 6, shall
have printed on the reverse side the applicable instruc-
tions shown on sheets 3, 5 and 11, Exhibit E. Carbon
copy of the inspector's original field notes as recorded
.on the check 1list shall be transmitted to the District .
Engineer immediately following each inspection, and one
copy included as an inclosure to the gemiannual report
as provided in paragraph 3-07(1){1) of this menual.

h. Maintenance.

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

"(b)(1) Maintenance. The Superintendent shell provide
at all times such maintenance as may be required to in-
sure serviceability of the structures in time of flood.
Measures shell be taken to . . . exterminate burrowing
animals, and to provide for . . . « . . . .. e e

. + » removal of wild growth and drift deposits, and
repair of demage caused by erosion or other forces

+ « . Immediate steps will be teken to correct danger-
ous conditions disclosed by such inspections. Regular
maintenance repair measures shall be accomplished during
the appropriate season as scheduled by the Superintendent."

(2) Rl responsibility for meking the repairs and the methods
used is placed on the Superintendent, but the experience
and facilities of the Distriet Emgineer will be availsble
to him for edvice and consultation.

(3) All repairs 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 Dis-
trict Engineer that such alteration will not edversely
affect the stability and functioning of the protective
facilities. Plans and specifications of all changes or
alterations that may be proposed by the Superintendent
shall be aubmitted to the District Engineer for investiga-
tion end spproval before prosecution of the work.

i. Reports.

(1) Semi-Annuel Report. In accordance with the provisions
of the Flood Control Regulations, paragraph 208.10(a)(6),
the State Department of Water Resources 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, maintenance, and oper-
ation of the protective works. This report will
present a statement of:

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

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

(¢) Prosecutions for encroachment or trespass.

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

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

(f) Maintenance measures taken; nature, dete of cons-
truction, and date of removal of temporary repairs;
date of permanent repairs.

(g) Fiscal statement of cost and msintenance and operation
for the period.

A suggested form for submission of the semiannual
report is included as Exhibit D, Sheets 1 and 2.

3-08. Inspection Procedure. Since the enactment of State Legis-
lation of Chapter 1528, Statutes of 1947, the Department of Water Resources
State of Celifornia, has made semiannual inspections of all levees of
authorized flood control projects in the Sacramento-San Joaquin drainage
basin pursuant to the Federal Regulations of 16 August 1944 (Title 33)
end reports its findings to the locel agency, the State Reclamation Board
and the U. S. Army Engineer District, Sacramento, Corps of Engineers.
This activity, initiated pursuant to Section 208.10(a) of the Federal
Regulations, has in effect provided for transfer from the locel agencies
to the State Department of Water Resources the obligation of compliance
with Sections 8371, 8372, and 8373 of the Water Code of the State of
California. These sections of the Code require the local responsible
agencies to submit a report to the State Department of Water Resources
on or before 1 June of each year on the condition of the levees and
channels within their jurisdiction. Supervisory powers and duties of
the Department are applicable to all works of the authorized projects
mainteined and operated by the local agencies without regard to status
of completion, or expenditure of Federal funds on the construction of
such works.
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The following procedure is used in inspecting the levees of the
responsible maintaining agency:

Personnel of the State Department of Water Resources make a
detailed inspection of the levees in the spring and fall of each
year and note any required maintensnce. The levee inspection
objectives are to determine if the following items, which are a
condensation of Federal Regulations, are being adhered to:

(a) That all brush, trees and wild growth other than sod are
removed from the levee crown and slopes.

(v) That all weeds, grass end debris on the levee have been
burned during the appropriate season, where not dangerous or impractical.

(¢) That all grass end weeds on the levee have been mowed wiere
removal by burning is dangerous or impracticable. This applies only on
peat levees or where burning would constitute a hazard to improvement.

(d) That all burrowing animals have been exterminated.

(e) That a1l caves, slough, burrows, holes, slips, or other demaged
portions of the levee have been repaired.

(£) That all irrigation and drainage structures through the levees
are in good working condition.

(g) That no revetment work or riprap have been displaced, washed
out or removed.

(h) That the crown of the levee is well shaped and maintained, and
that unauthorized vehicular travel is restricted.

(1) That stock grazing on the levee is restricted to conditions and
seasons when the levee would not be seriously scarred or otherwise damaged
thereby.

(J) That encroachments are not being erected on the levee which
would hinder travel by authorized patrol vehicles.

(k) Prevent the erection of structures on, additions, to, or
alterations of, the levee unless authorized by permit from the State
Reclamation Board.

Following this detailed inspection, & joint field inspection is
made with representatives of the responsible mainteining agency and
the State Department of Water Resources to review and discuss the
inspection report.

Upon completion of the fall inspection the State Department of Water
Resources publishes an annual report entitled, "Status of Project lLevee
Maintenance" which indicates the degree of proficiency attained by each
obligated local agency in providing required maintenance.
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SECTION IV
FEATURES OF THE PROJECT SUBJET
T0 FLOOD CONTROL REGULATIONS

L-01. Project Works. Construction along Cherokee Canal as covered
by this manuel, consists of channel improvement, levees along both
banks, stone protection at various places, irrigation and drainage struc-
tures from lower Butte Basin to high ground, extending along an ares for
a total distance of about 23 miles. For further details see the drawings
listed in Exhibit B.

4.02. Levees.

a. Description. Levees have been built along both banks
of Cherokee Canal and along the banks of Cottomwocd and Gold Run Creeks
to adopted grade and section by new construction with e waterside berm
of variable width, riverside slope of 1 on 3, crown width of 12 feet or
wider and landside slope of 1 on 2. The patrol road surfacing consists
of 4 inches of crushed mineral aggregete 10 feet in width. Access ramps,
turnouts and turnarounds are also surfaced. For more complete detail of
items included in construction of the above-mentioned levees, refer to
the "As Constructed" drawings of Exhibit B. Regulations regarding ins-
pection, maintenance and operation will be found in paragraphs 4-02b,
4-02¢c, end 4-02d of this manual.

b. Inspection.

(1) Pertinent Requirements of the Code of Federal
Regula tions. Flood Control Regulations, paragraph
208.10 (b)(1), are quoted in part as follows:

"(b) Levees - (1) Maintenance . . . Periodic
inspection shall be made by the Superin-
tendent . . . to be certain tiat

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

(11) No caving has occurred on either the
landside or the riverside of the levee
which might affect the stability of
the levee section;

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

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

(v)

(vi)

(vii)

(viii)

(ix)

(x)

(x1)

(xii)

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

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

No action is being teken, such as
burning grass end weeds, during in-
appropriate seasons, which will retard
or destroy the growth of sod; (see
Note (a) at end of subparagreph (1).)

Access roads to and on the levee are
being properly mainteined;

Cattle guards and gates are in good
condition;

Crown of levee is shaped so as to drain
readily, end roadway thereon, if any,
is well shaped and maintained;

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

Encroachments are not being mede on
the levee right-of-way which might
endanger the structure or hinder its
proper and efficient functioning
during times of emergency.

Such inspections shall be made immedi ately
prior to beginning of the flood season;
immediately following each major high water
period, and otherwise at intervals not
exceeding 90 daye; and such intermediate
times as msy 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 and as the nature of the levee growth warrants
burning thereof to facilitate inspection, the provision of subparagraph
b(1) of the regulations inconsistent therewitth shall not apply. In
place of item (vii), therefore, the following shall be observed:
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lleeds, grasses and debris on the

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

order to permit the detection of
cracks, holes, burrows, slips, and
other damage and to permit the
detection end extermination of burrow=
ing animals and that grass and weeds on
levee slopes be mowed where removal by
burning is dangerous or impracticable,
such as on peat levees or where burning
would constitute 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
along the toe.

(b) 8ettlement of levee fill.
(c) Erosion of levee slopes; both sides of levees.

(d) Presence of seepage; saturated areas, or send
boils back of levee.

(e) Condition of access roads and roadway on
levee.

¢. Meaintenance.

(1) Repairs to Levee Embankmerit. Methods used for
repair or reconstruction of the levee fill will
depend on the extent of the demaged section. If
of small extent, the most suitable method will
be to bring the levee back to line end grade by
a £ill made in 6-inch layers of earth free from
brush, roots, sod or other unsuitable material. If
of larger extent, the f£ill should be made in the
same manner as the original construction, of selec-
ted material from borrow pits approved for the
project, placed in uniform layers of loose material
and not more then 6 inches in depth and compacted
in accordance with the specifications under which
the work was comnpleted or compacted according to
approved construction practices, the Superinten-
dent shall provide at all times such maintenance
as may be required to insure serviceability of
the levees in time of flood.

16




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

(3) Access Roads. Access roasds to the levees shall
be maintained in such condition that they will
be accessible at all times to trucks used to
transport equipment and supplies for maintenence
of flood fighting.

4. Operation.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, Par.
208.10 (b)(2) are quoted in part as follows:

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

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

(i1) Weve wash or scouring action is not
occuring;

(i1i) No low reaches of levee exist which
may be overtopped;

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

Appropriate advance measures will be taken to
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(2)

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
demaged section."

It shall be the duty of the local agency respon-
sible for maintenance to keep in contact with the
State Department of Water Resources' Flood Opera-.
tion Center during all periods of flood danger,

and maintain a patrol of the project works in their
srea during periods of flood in excess of a reeading
of 100.0 on the gage located on the Butte City -~
Biggs Highway Bridge crossing Cherokee Canal, as
referred to in paragrasph 1-06 of this manual.

The Flood Operations Center is responsibile for

date collection end issuance of a joint stream fore=
cast with the U. S. Weather Bureau end coordinates
with the Sacramento Distric¢t Engineer, and other
agencies to keep appraised of the current situation
in accordance with terms of the Memorandum of Under-
standing dated 1 November 1956, between the Division
Engineer, U. S. Army Engineer Division, South Pacifie,
end the Director, Department of Water Resources,
State of California, for cooperative action during
flood emergencies.

4-03. Channels and Floodveys.

a.

Description. The channel of this project lies between

the levees on both banks of Cherokee Cansl from the Lower Butte Basin
to high ground, a length of about 22 miles. Channel improvement consisted
mostly of clearing between levees and channel enlargement from degrading
and borrowing operations. Regulations regarding inspection, maintenance,
and operation of channels and floodways will be found in paragraphs 4-03b,
¢ and d of this menual.

b.

Inspection.

(1) Pertinent Requirements of the Code of Federal

Regulations. Flood Control Regulations, Para.
208.10(g)(1) are quoted in part as follows:

"(g) Channels and floodways . . . (1) Maintenance.
Periodic inspections of improved channels
and floodways shall be made by the Superin-
tendent to be certain that:
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(

(1)

(i1)

iit)

(iv)

The channel or flocdway is clear of
debris, weeds, and wild growth;

The channel or floodway is not being
restricted by the depositing of wask
materials, building of unauthorized
structures or other encroachments;

The cepacity of the channel or floodweay
is not being reduced by the formation
of shoals;

Banks are not bveing damaged by rain or
wave wash, and that no sloughing of
banks has occurred;

Riprap sections and deflection dikes and
walls are in good condition;

Approach and egress channels adjacent to
the improved channel or floodwey are suf-
ficiently clear of obstructions and debris
to permit proper functioning of the pro-
Ject works.

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

at intervals not to exceed 90 days. Immediate
steps will be teken to remedy any adverse
conditions disclosed by such inspections . . ."

(2) The purpose of the flood-flow channels inspection
is to insure that conditions which affect the
channel ceapacity will remain the same, as far as
possible, as those considered in the design assump-
tions and that no new conditions develop that
may affect the stability of the project structures.
At each inspection required by Par. 208.10 (g)(1)
of the Flood Control Regulations, particular
attention will, therefore, be given the following:

(a)
(b)

()

Iocation, extent and size of vegetel growth.

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

Rubbish and industrial waste disposal.

19



(d) Changes in the channel bed such as aggreda-
tion or degradation, which would interfere
with free-flow from side drainage structures
or induce local meanders that would scour
the banks.

(e) Operations of any nature upstresm from the
project that would affect flow conditions
within the limits of the flood control
projects.

(f) Condition of project structure.

1. Channel walls;

-

a. Deviation from slignment and grede.

b. Development of cracks and spalls.

¢. Mechanical injuries.

2. Fencing.
a. Injuries to posts, fencing or barbed
vire.
b. Damsge to galvanizing.
3. Earth fills:
a. Settlement.
b. Erosion of both slopes.
c. Gxcessive seepage or saturation area
back of fills.
d. Condition of bank protection - concrete
or stone blanket.
2_4_. Right-Of-lay:

a. Presence of dumped refuse.

b. Encroachment or trespass.

(3) No excavation within the limits of this unit of the
Cherokee Canel Project will be permitted unless an
excavation permit has been spproved by the State
Reclamation Board.
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(4) 1f any work is done to improve flow conditions in
Cherokee Canal, it should be coordinated with
the District Engineer to insure that proper pro-
visions are made for channel alignment and capa-
city to conform to the existing project.

(5) The intent of these inspections is to disclose
all conditions which in any way affect the sta-
bility of the structures and their functioning
for the control of floods. Each inspection
report should note and comment on any repair
measures that have been taken since the last
inspection. In meking these inspections, the
check sheets included as Exhibit E shall be
explicitly folloved.

c. Maintenance.
(1) Pertinent Requirements of the Code of Federal

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

". . . . Immediate steps will be taken to remedy
any adverse conditions disclosed by such inspec-
tion . . L] L]

(2) sShoaling or aggradation at the inlets or outlets
of side drainage structures may render them
inoperative. It is, therefore, imperative that
all drains be kept open and unobstructed at all
times.

(3) 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 channel alignment and preserving
the general uniformity of the bank lines.

(4) Sediment and debris plugs or other obstructions
should be removed from the channel to prevent eny
tendency for the flows to be deflected within the
channel. The heavy material likely to accumiate
in the new channel at the mouths of tributaries
should be removed to keep the channel clear.

(5) The chennel and right-of-way shall be kept reason-
ably clear of debris, refuse matter, or industrial
wastes.

(6) Weeds and other vegetal growth in the channel shall
be cut in advance of flood season and together with
all debris, removed from the channel.
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(7) All eroded concrete shall be repaired as soon
as any reinforcing steel is exposed or erosion
approaches a depth of & inches. For “his purpose,
it is recommended that the repair be uade by
thoroughly cleaning the surface by sundblasting
and building up the section with pneumatically
placed Portland cement mortar. All evidence of
settlement, uplift, or fai lure of concrete struc-
tures shall be referred to the State Department
of Water Resources for analysis and remediael
measures.

(8) All demage to fencing, whether resulting from
accidental or willful injuries or from corrosion,
shall be promptly repaired with new material in
order to maintain satisfactory protection to the
public.

g. ggeration

(1) Pertinent Requirements of the Code of Federal
Regulations, Par. 208.10(g)(2) are quoted in
part as follows:

"(g) Channels and floodways . . .(2) Operation.
Both banks of the channel shall be patrolled
during periods of high water . . . . Appro-
priate measures shall be taken to prevent
the formation of jams . . . . of debris,
Large objects which become lodged against
the bank shall be removed. The improved
channel or floodway 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 . . . .walls,
drainage outlets or other flood control struc-
tures repaired."

L-ok. Drainage and Irrigation Structures.

a. Description. Drainage and irrigetion structures which
extend through the levees are listed as follows:
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DRAINAGE AND IRRIGATION STRUCTURES

Size : : Feet
Levee : of : Other Description : Bolow
Mile ¢ Pipe : : Crown

Unit No. 1 - Cherokee Canal - Right Bank

1.15 2h"cup Flapgate V. S. 8.6
1.62 36"CMP Riser Unit W. S. 8.3
1.69 2u"cip Riser Unit W. 8. 6.9
2.35 2h"cMp Riser Unit W. S. 9.4
2.7h ay'cup Flapgate /. S. 9.4
3.10 36"cMP Flapgate \I. S. 11.8
3.29 2h"cHp Flaepgate W. S. - Slidegate L. S. 9.1
3.31 2u"cMp Flapgate W. S. 8.2
3.80 24"crp Flapgate V. S. - Slidegate L. S. 7.7
3.82 24"cp Flapgate W. S. - Slidegate L. S. 7.7
h.h3 36"CMP [ 1" " " 8.9
l&.9h el}"CMP " 1] 1" ] 7.7
5.h3 2LI'HCMP 1] n " " 7.2
5.48 2h"cp Flapgate V. S. 7.6
5.49 3-8'x10" Western Canal Siphon - Concrete Conduit 4.0
5.73 24 "cip Flapgate V. S. 6.7
5.97 2h"cMp Flapgate {I. S. - Slidegate L. S. h.2
6.3h 21#"Cliﬁ? " 1] n " h'e
6.56 2’4"CMP " 1 1 " l}-li
7'10 all'"Cl'fP 1" 1 " 1] 6.5
7'3[‘. 21&"CMP 1] 1 1] " 7'7
7'58 2!}"CMP tr 1t " i 7.8
7.76 L8"crp Riser Unit W. S. 10.0
8.12 2h"cMp Flapgate W. 8. - Flashboards L. S. 7.8
8.40 2u"cup Flapgate Y/, S. - Flashboards L. S. 9.2
8.95 5'xT! Richvale Irrig. Canal - Concrete Conduit 18.0
8.96 2-4.5'xh.5' Concrete Conduits - Slidegates \I. S. 13.4
8.98 2L"crp Riser Unit V. S. 12.6
9.02 72" Concrete Pipe Siphon 1.2
9.09 36"CMP Flapgate V. 3. - Flashboards L. S. 10.2
10.03 8"Steel P.G.&E. Gas Line 13.3
11.21 60"cMP Riser Unit W. 8. 11.5
11.78 60"CMP " " " 11.3
12 R 37 30"01@ " n 1 11 'o
12.38 36IICMP " u " 10.0
12.914_ 30"CMP " " " 10'8
13.53 24"cHp " " " 11.1
13.96 24"cqp Flapgate \. S. 12.3
13.97 12"Steel Gate Valve {/. S. - Steel Plate Both Ends 3.0
14.79 36"CMP Flapgate V. S. 8.5
15.12 36"CMP " " 10.2
15.95 30"cMp " " 10.0
16.43 2-9.9'x9.7' Concrete Conduits
17.43 2-h2"cMp Riser Units W. S. 13.5
17.47 24"cHp Flapgate V. S. 7.6
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(F\

DRAINAGE AND IRREIGATION STRUCTURES, CONT'D

Size : : Feet
Levee ;i of : Other Description ¢ below
Mile : Pipe : i Crown
Unit No. 2 - Cherokee Canal - Left Bank
0.04 2h"CcMp Flapgate W. S. 6.0
0.57 a2u"cup Riser Unit W. S. 10.6
1.67 16"Steel Pump . S. 2.8
1.70 2u"cup Flapgate W. S. - Slidgegate L. S. 7.5
2.54 2-36"Cup " " " " 10.0
2 .63 36"CMP L] n " 1 8. 5
2 .65 36"CMP " " " " 8. 7
2.66 36"CMP " " n ] 10.0
3.61 36"01‘? " [ 1 " 10.0
3.67 36"CMP it 1 " 1" 9.2
3.85 36"CcHp Flapgate W. S. 8.4
L.20 36"CMP Flapgate W. S. - (Goldrun Creek) 9.3
4.69 2h"cMp " " - (Goldrun Creek) 5.7
5.06 30"cMP " " - (Cottonwood Creek) 9.0
5.08 6'"Steel Gas Line - (Cottonwood Creek) -
5.13 24"cMp Flapgate W. S. - (Cottonwood Creek) 5.h
5-31} 3OHCl"fP L 11 " " 5.9
5.4l 6"Steel Bolted Flange W. S. - (Cottonwood Creek) 2.0
5.85 36"CMP Flapgate W. S. - (Cottonwood Creek) 9.2
6.13 3-8'x10! Western Canal - (Cherokee Canal) Concrete
Conduit 4.0
9.66 3-6'%6.5! Richvale Irri.-Cherokee Canal-Left Bank 17.5
9.66 36"CMP Drain Into Cherokee Canal 11.2
9.68 30"CHp Flapgate W. S. 11.5
10.67 8"Steel Gas Line -
13.03 30"cMP Riser Unit V. 8. 13.0
15.62 24"CMp Flapgate W. S. 13.2
15.87 ay"cip " " 11.2
16.26 36"cMP Riser Unit W. S. 12.8
17.06 36'"CMP Flapgate \[. S. 14.5
18.37 36"CcMP " " 11.5
20'15 3OIICMP 1" 1" 13.5
21.00 3-16" Steel Riser Units W. S. 9.5
21.60 2y"cp " " " 8.2
22.08 2h"cup Flapgate W. S. 11.1
22.40 36"CcMP Riser Unit W. S. 11.7
22.40 36"CMHP " " " 15.0
22.41 24"cup Flapgate Y. S. 15.6

Note on abbreviations:
CMP - Corrugated Metal Pipe
W.S. - Waterside
L.S. - Landside
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b.

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

Regulations. Flood Control Regulations, para-
graph 208.10 (d)(1), are quoted in part as follows:

"(d) Drainage Structures (1) Maintenance - Adequate

measures shall be takea to insure that inlet

and outlet channels are kept open end that trash,
drift, or debris is not allowed to accumulate
near drainage structures. Flap getes and manu-
ally operated gates and valves on drainage
structures shall be examined, oiled and trial
operated at least once every 90 deys +ecvvviveans
Periodic inspections shell be made by the Super-
intendent to be certain that:

(1) Pipes, gates, operating machanism, riprap
and headwalls are in good condition;

(ii) 1Inlet and outlet channels are open;

(iii) 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 stability.

Immediate steps will be teken to repair
demage, replace missing or broken parts,
or remedy sdverse conditions disclosed by
such inspections."

(2) After each inspecfion required immediately prior to
the beginning of the flood season; immediately follow-
ing each major high water period at such other times as
may be necessary to insure the best possible care of
the levee, the following items, if applicable, shall
be particularly noted:

(2)
(v)
(c)
(a)

Debris or other obstructions to flow.
Condition of pipcs and gates.
Damage or settlement of pipe.

Condition of concrcte~-cracks, spalls, erosion.
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c.

d'

Maintenance.

(1)

(2)

(3)

(4)

(1)

All eroded concrete shall be repaired as soon as
erosion reaches a depth of 4 inches or any rein-
forcing 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 concrete to its originel sec-
tion with pneumatically-placed Portland cement
mortar. All evidences of settlement, uplift, or
failure of conerete structures should be referred
to the State Engineer for analysis and recormenda-
tion of remedial measures.

If the inspection shows that the automatic drainage
structures have been jammed in an open position by
debris or other obstriuctions, they shall be thor-
oughly 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
rertaining to drainage structures is essential for
proper maintenance of the levee system covered by
this manual. ILevee 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 condition in
accordance with the regulations.

Care should be teken not to bury any of the side
drainage inlets in the event that it becomes
necessary to fill any of the low-lying pickets in
back of the levee. Plans for the maintenence of
drainage facilities at eany such points should bve
submitted to the State Reclamation Board for
approval before such work is started.

Qgeration.

Pertinent Regulations of the Code of Federal
Regulations. Flood Cntrol Regulations,

paragraph 208.10 (d)(2) are quoted in part as
follows:

"(2) Operation. Whenever 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
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of the gate shall be removed. Automatic

gates shall be closely observed until it hes
been. ascertained that they are securely closed
«+...Al11l drainage structures in the levee shall
be inspected frequently during floods to ascer-
tain whether seepage is teking place along the
linesof* their contact with the embankment. Imme-
diate steps shall be taken to correct any adverse

conditions."

(2) 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 make certain that the gates are not jammed in an
open position and thus allow flood waters to enter

behind the levee.

4-05. Miscellaneous Facilities.

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

the following:

(1) Bridges.

The following bridges cross Cherokee Canal:

Station Use

66+30 Colusa-Gridley Road
198+23 Schohr Road

h17+bs5 Afton-Biggs Road

597+25 Butte City-Biggs Highway
643+80 SPRR Bridge Crossings
117460 Richvale-Chico Road
892+60 Nelson-Shippee Road
949+00 SNRR Bridge Crossing
1069+34 Gage-Shippee Road

Owner

Butte County

Mrs. Elna Schohr
Butte County

Butte County

SPRR Co.

Butte County

Butte County

Sacto, Noxrthern RR Co.
Butte County

(2) Utility Relocations. Because of the nature of
the construction of the levee by local interests, records of utility

relocations are not available.

(3) Hydrologic Facilities. A continuous water stege
recorded and staff gage located on the downstream side of the Butte City-
Biggs Highway Bridge crossing Cherokee Canal. This station to be main-

tained by the State Department of Water Resources.
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b. Inspection and Maintenance.

(1) Pertinent Requirements of the Code of Federal

Reguletions. Flood Control Regulations, para-
graph 208.10 (h)(1) are quoted in part as follows:

"(h) Miscellaneous Facilities. (1) Maintenance.
Miscellaneous structures and facilities con-
structed as e part of the protective works
and other structures and facilities which
function as a part of, or affect the efficient
functioning of the protective works, shall be
periodically inspected by the Superintendent
and sppropriate maintenance measures teken.
Damaged or unserviceable parts shall be replaced
without delay . . . ."

(2) 1Inspection of the miscellaneous facilities shell
be made at the same time that the inspection of the
other features of the project are made, and shall
be reported on check list No. 3, sheet llo. I of
EXHIBIT E.

(3) The interest of the Corps of Engineers and the
responsibility of the local interests in the
existing highway and railroad bridges is confined
to their effect on the safety and functioning of
the flood control channel, but any conditions
noted in the inspections that may affect them in
any wey should, as a matter of courtesy, be brought
to the attention of the agencies mainteining and
operation them. If the inspection of any miscel-
laneous structure, either existent or constructed
in the future under permit, discloses any condition
thet indicates the probability of failure during
periods of high water, the Superintendent shall
address a letter to the owner of the structure,
quoting this menual as authority and inviting
attention to the conditions observed and requesting
that immediate steps be taken to correct them. A
copy of such letter shall be forwarded to the Dis-
trict Engineer for his information. A report on the
action taken by the owner shall be submitted to the
District Engineer to accompany the next semiannual
report. A suggested report form is included as
EXHIBIT D of this manusl.

(k) ‘The purpose of maintenance work is to insure continuous

satisfactory operation of equipment. It is, thereforg
important in such work that all possible causes of future
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trouble be found and corrected. Particular
attention should be given to minor weaknesses
which may be an indication of future tiouble.

¢. Operation.
(1) Requirements of the Code of Federal Regulations.

Flood Control Regulations, paragraph 208.10(h)(2)
is quoted as follows:

"(2) oOperation. 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
flood protection without approval of the
District Engineer unless designed therefor."



SECTION V

SUGGESTRD METHODS OF COMBATING FLOOD CONDITIONS

5-01. Methods Suggested. Mot of the methods described herein
have been developed during years of experience with the various prob-
lemns that often come up during periods of high water, and they are
not intended to restrict the Superintendent, or others concerned, to
a rigid set of rules for every condition that may arise. The remarks
are primarily concerned with the earthen portions of the levee system.
If problems not covered by these suggestions arise, where the Super-
intendent is in doubt as to the procedure to be taken, he will be
expected to consult the State Department of Water Resources, 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 preperations were incomplete or unsatis-
factory. Confidence of the protected persons and firms is a valuable
asset that should not be carelessly lost through inefficient 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 inversely
proportional tothe cross-sectional area of the levee, the levee's height
and the degree of maintenance. A well constructed levee of proper sec-
tion should, if maintained and not overtopped, hold throughout any major
flood. Howevey a serious accident may result in a break. Foundation
troubles result in sand boils or & sinking levee, and the local use of
unsatisfactory materials causes slides and sloughs. However, such
threatened failures cen be met if prompt action is taken and proper
methods of treatment are used. Wave wash is to be expected whenever
the levee is exposed to a wide stretch of open water and is serious
if permitted to continue over a considerable length of time.

5-03. Premeditated Demage. lLocal interests should continually
guard against premeditated damage to the levee. 1In the event of an
extraordinary flood requiring a fight over long stretches of levees
on both sides of the river, there is a natural temptation to relieve
the strain by premeditated bresking of the opposite line.

5-0k. Security. Personnel of the Corps of Ergineers, whether
military or civilian, are not vested with any civil police authority
in the performence of their engincering duties, and they will not
attempt to exercise any such authority. The responsibility for
protecting flood control works ageinst sabotage, acts of depredation,
or other unlawful acts reats with the locel interests through local
and State Governmentel agencies.

30



5-05. Inspection of Flood Control Works. Immediately upon
receipt of information that a high water is imminent, local interests
responsible for maintznance should form a skeleton orgenization, cepable
of quick expansion, and assign individuals (Sector .Foremen) to have
charge of definite scctions of levees. As his initial activity, eadh
Sector Foreman should go over his entire sector and parts of adjacent
sectors, making a detailed inspection, perticularly with reference
to the following matters:

8. Sector limits; ascertain that the dividing line between
gsectors is plainly determined, and, if necessary, marked.

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

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

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

f. Communications; Jlocate and check all necessary tele-
phones in the sector.

5-06. Preliminary Repair Work. After the initial inspection
has been made, each Sector Foreman should recruit a labor crew eand
provide it with toole such as shovels, axes, wheelbarrows, etc. In
eddition, bulldozers, scrapers, trucks, etc., should be located and
made ready for use in case of emergency. Then immediate action
should be taken to perform the following work:

a. Fill up holes or washes in the levee crown, slopes,
and landside berms. Where new construction has been completed during
the year, rain washes and deep gullies may have developed. While the
levee is new, preparations should be mede in advence to combat wave
wash along the exposed reaches.

b. Repair gaps where road crossings have been warn down
and the levee is below grade. In filling the road crossings, it may
be necessary to obtain material from landside borrow pits, in which
case excavation for the material should be kept at least 50 feet from
the toe of levee. Any filling done 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 send.

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

e. ILocate necessary tools and materials (sacks, sandbags,
brush, lumber, lights, etc.), and distribute and store the same at
points where active maintenance is antjcipated.

f. Check and obtain repair of all telephones lines necessary
for operation, obtain lists of all team forces, motorboats, motor
cars, and truck transportation that can be made available.

g+ Make thorough arrangements with reliable citizens
of the community for the supply transportation, subsistence, and
shelter for the necessary labor.

h. Communicate directly with owners of all stock pastured
on the levee and direct that all stock be removed from the levee right-
of-way. Cut all fences crossing the levee that do not have gates
provided.

i. Investigate all drainage ditches on the lendside of the
levee and open these drains when obstructions exist. Prepare to cut
the necessary seep drainage ditches; however, no attempt should be

f" made to drain the levee slope until actusl seepage teakes place.

J. Remove all dynamite and explosives of any kind from
the vicinity of the levee.

5-07. Disaster Rel¥f. 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 disaster victimas. Relief measures can be under-
taken by the Department of the Army through its Army Area Commander
under existing Army Regulations, but such measures will be undertaken
only as a last resort, in extreme cases and under compelling circum-
stances where local resources are clearly inadequate to cope with
the situation.

5-08. Flood Fight. After the above preliminary organization and
precaustions have been completed, the "flood fight" itself commences.
The methods of combating various defects in the earthen levee des-
cribed in the following paragraphs have been proved effective during
many years of use by the Wer Department.

a. Drainage of Slopes. This work cen be done economically
while awaiting developments and will serve to mske the levees more
efficient. Crews should be orgenized to cut seep drains at all places
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on the levee and berm when seepege appears. The drains should be
v-shaped, no deeper than necessery, and never more than 6" deep.

Care must be taken not to cut the sod unnecessarily. 1In all instances,
drains should be cut straight down the levee slope or nearly so.

Near the toe of the slope the small drains should be Y!d together

and led into larger drains, which, in general, should lead straight
across the landside berm into the landside pits or nearest natural

or artificial drain.

b. Sand Boils. These danger spote are serious if dis-
charging material. The common method of controlling sand boils
consists of walling up a watertight sack ring around the boil up to
a height necessary to reduce the velocity of flow to a point at
which material is no longer discharged from the boil. See Exhibit
"¢" 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 force to displace sand are observed
a gack 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.

¢. Wave Vash. The Supervisor for locel interests and

8ector Foremen should study the levee beforehend to determine the
posaibility 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 bosrd flats. If the slope is
well sodded, a storm of an hour's duration should cause very little
demage. During periods of high wind and high vater, ample labor should
stand by and experienced, personnel should observe where the washouts are
beginning by sounding or by actually weding along the submerged slope.
Sections of cotton bagging should be placed over the washed areas, 8s
shown 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 glve
protection well above the anticipated rise. Bagging so laid must be
thoroughly weighted down 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 be rapidly built at any convenient place and
easily set in place on the Jjob.

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 where profiles shov a
high water slope of two feet per mile or greater. Trouble may be
looked for at the ends of old levee dikes, road-crossing remps, old
traverses, and places where pipes, sewers and other structures
penetrate the levee. If any sign of scour is observed in the pits
or at the ends of the dikes, soundings should be taken to observe
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the amount and progress of the scour. The approved method of
construction to check scouwr 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 bvetween with brush and filled sacks or stone.

e. Caving Bank Protection. As protection against active
caving of riverbanks, rock-filled cribs are very effective if properly
placed. Cribs are usually 1k by 14 feet in plen by 10 to 14 inches
in inside depth. The cribs are constructed on a double thickness of
1" x 4" x 14" lumber, equivalent to 2" x 4" pieces, lapped rail fence
fashion at all corners and intersections. They are divided into four
compartments of about equal area by two perpendicular cross walls
constructed in the same manner as the side walls. The floors and
covers are built up of double 1" x 4" 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 4" boards
about 3 feet center~to-center. On top of the cover, perpendicular
to the direction of the cover boards, are three pairs of top boards,
one over each of the side walls and one over the central division
wall. All intersections are nailed with one 204 nail. The compart-
ments are filled with rock before covering. Eeach wall intersection
of the fabricated cribs is securely fastened by a loop of No. 9 wire.
See Exhibit "C", Plate 4.

5-09. Topping. Immediate consideration should be given the
grade line of each levee section by coumparison of existing grades

with those shown on the dravings, Exhibit "B"”. If any reaches show

& 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. Army Engineer District, Sacramento, California,
as follows:

a. 8ack topping. 8Sack topping may be used to raise the
crown of the levee about three feet. The sacks should be laid
stretcherwise or along the levee for the first layer, crosswise
for the second layer, and so on. Sacks should be lapped at least
1/3 either way and well mauled into place. When properly sacked
and tamped, one sack vill 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 ralsing 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
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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, and should project out three

feet, thus providing, in extreme cases, a three-foot topping if
properly braced behind with sacks and earth. In some instances, it
may be practicable to back up the planking with tamped earth

obtained in the vicinity in lieu of the sacks as shown on the drawing,
Exhibit '"C", Plate 5.

5-10. Transportation. In instances where it is necessary to
send equipment over roads that are impaesable due to mud or sand,
their passage may be provided by the use of a plank road or by
neans of steel or wire mats. Telephone or raedio communication should
be provided along dangerous stretches of the levee vhen travel or
other satisfactory means of conmunication cannot be maintained.

5-11. Use of Government Plant. The District Engineer is
authorized to use or loan Government property and plant in cases of
emergency vhere life is in danger and there is no opportunity to
secure prior authority for such use. The authority also extends
to saving of property where no suitable private equipment is avail-
able, provided such use is without detriment to the government.
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EXHIBIT A
FEDERAL FLOOD CONTROL REGUIA TIONS
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008t to

FITLE §s, RAVIOATION AND '

- «NAVIGABLE WATERS ..

Pany 208-~FLo0op ConzaoL’ RIGULATION

MAINTENANCE AND OPERATION OF
CONTROL WOLKS.

Pursuant to ths provisions of aecticn 3

(3

Chapter H<Corps of Engineers, War
Department . e

TLOOD .

of the Act of Cangress approved Juna 2‘1‘ -

934, a4 amended and supplemented. (
Biat. 1871; 80 Btat, 877; and 68 Btat.
6308; 33 U, B, 0. 1010; 1010-1), the fole

lowing regulations are heredby prescribed - -
to govern tho maintenance and oporae - -

ton of flood control works: -
§ 200,10 Local food prolection works;

maintenance and operation of structures.. -

and facilittea—(n) Qeneral. (1) The:. .

Structures and facllities constructed by .

the United Blates for local flood protecs

tion ahall be continuously maintained in

such a manner and operated at such

times and for auch perjods as may be.

hecosary Lo

thereof, or other responsible local
agenoy, which furnished assurance thaj
ft will.maintain and operate flood ecn-
tro) works In accordance with regula-
tlons prescrided by the Becretary of War,

a oblain the maximum .-
(2) The Biate, political subdivislon .

a8 required by law, shall appoint a pere -

manent commliiteo consisting of or
haadad by an officlal hereinafter called
the “8 tendent,” who shall be
sponsibla for the development and maine
tenands of, and directly in ocharge of, an
organization responsible for the emblent
ation and tenancs of all of the
tures and facllities during flood
periods and for continuous fnspection
4 maintenance of the project works
aarlnn m:(ods of low water, all without
United Btates,
(3) A reserve supply of materials

19~ -

g:edod during a flood emergency uull‘

kept on hatd at all times,
(€) No encroacliment of ° trespass
‘which will adversely affect the emclent
operation or maintennnce of ths project
works shall be permitted upon the rights-
of-way for tho protective facilliles,

(8) Na tmprovement shall be d
over, under, or through the walls, levees,
{mproved channtls
4hall any excavatlon or construction be
permitied within the Mmits of the proj-
oot right-of-way, nor ghall any change
be mado In any feature of ths works
without prior determination by the Dis.

or floodways, no? -

trict Engineer of tho War Department:

or his authorized ropresentative thas
sualt Improvement, excavation, construo«
tion, or alteration will not adversely afs

feol the funotioning of the protective:

facilitles, Buch Improvements or allere

ations a3 may be found to be desirable -

‘and permilssible under the above de-

termination shal) bo consiructed In ace -

cordance with astandard engineering

practica, Advloo regarding the effect of

proposed improvements or alierationsy
on'the functloning of the project and (n»

formatlon concerning methods 6f cone
atruction acceptable under atandard en- -

Incering practlce shall be obtalned from
o Diatrict Englneer or, i{ otherwisq
obtalned, shall be submitted for his ap-
proval, Drawings or prints showing
such {mprovements or. alterations 3
finally conatructed shall be furnithed the
Dlo!{jct Engineer after completion of the
wor

. eroslon or other forces.

(#) 1t ahall be the duty of $he super-

intendént (6 3ubmit a’semiandual report:
o the District-Enjineer toveritsg Inspec--

A"‘

A

tion, malntenancd, and operstionof the.

protective works, .~ ¢ o

(1) The District:Engideer or:

ceca at all tipaes Lo all portions of the pro-
tective works, B

Bl
thorited representatives shall have ase

3

(8) Maintenance measures orupolu

which the Distriet Engloeer deems ficce

essary ghall be promptly taken or made. . -

(M Appropriate measures shall be
taken by local authorities to $nsure that

. the sctvities of all Jocal organizations

operaiing publio or private facilities cone
noctedq with the protective works are co-
ordinated with thosy of the Buperintend.
entl's organisstion during flood periods.

(10) The War Departount will fumbh
locel Interests with an Operation and
Malntenance Manua] for each completed

golm. or separate usoful part thereof, -

atslat them in earrying out their obe«
Ugatlons under thess regulations, . |

(b) Leveés—~(1) Maintgnance.. The
Buperintendent shall provide at all Umes
such maintenance as may. be required to
{nsure serviceability of the structures’in
tte of flood. Mensures shall be taken
to promote the growth of sod, extermi-
nale butowing animals, and to provide

for ‘routine mowing of tho grass end

weeds, removal of wild growth and drift
deposils, and repair of damage caused by
Whe{: Prage
ticable, measured shall be taken to retard
bank erpsion by planting of willows or
other auilable growth on areas riverwar:
of the levees, Perlodic inspeciions sh

bs made by the Buperintendent to Insure -

that the above maintenince measures
are heing effectively earrled oul and,
further, to be certain that:

(1) Ho unuausl settiement, sJouahing,
or material Joss of grade or.levee eross
seaction has taken place;

(14) ‘No caving has occurred on sither
the land slde or the river side of the levee
which might affect the atability of the
Joves section;

(1) No seepage, aaturated areas, of

sand bolls are occurring; I

(i¥) Too drainage systems and piu- -

sure rellef wells are In good working con.
ditlon,- and’ that auch faciitles are not
beooming clogged; - ik
(v) Dyainy through the levees. an
gates on sald draftrs are tn good working
conditlon;
(v)) No revetment work or viprap has
been displaced, washed out, or removed;
vil) No action is being taken; auch

a8 burning grass and weeds during (n- -

&;':pmpmto seasons, which will retard
testroy the growth of sod;.

- (viil). Accesy roads ¢ and on the leves
are being properly ridintained; .

.(z) Cattla guards and gates eare In
good conditlon; . . -1

(x) Crown of.levee is shaped so a3 l0
draln yeadily, and roadway thereon, i{
m(. is well shaped and maintained;

xi) There iz no unauthorized grasing
or vehleular trafo on the levees;

- (xl{) Encroachments are not- be
made on ghe leves right-of~way whie
might endanger the atructure or hindsr
{ta proper and efolent functioning dure
in timés of emergency,

Buch (nspections shall be made im-
mediately prior to the beginning of the
flood season; immediately followlng each
major high water period, and otherwise
at Intervals not exceeding $0 days, and
suchintermodinto times as may bo necsse
sary to insure the best possible care of

intimeof flood; -

the levee. Immediate steps will be Laken

to correct dangeroys cqnditions disclosed
by such ‘inspections,, Fzgular.mafdty. !
panca repalr measures ¥hall Be acedms
plished dusirig {he appYopriaté‘sesdon -

83 scheduled by the-Buperinledding? -~
(1) Operation. Duilng no_od jods < -
the leves shall be patrolled ¢antinupusly "<
to locate possible sand bolls or unwsua) "
weiness of the landward slope and to be
cartain that: VA

(1) There are no ind{eations of slides
or sloughs developing; :

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

(1) No low reaches of leves exlst
which may bes overtopped;

{iv) Nb other conditions exist whieh
night endanger the structure, o

Appropriate advance meagures will be
taken to {nsure the avatlabllity of ade. -
quate labor and materials to meet all
contingenocies. Immediats steps will be -
taken to control any condition which
ondangers the levee and to repalr the!
damaged seotion, . R

(0) Flood wallt.—(1) Maintenance.
Periodie inapections shall bs made by the
Buperintendent to be certaln thatt

(1) No seepage, sdturated sreas, or °
sand bolls ard oocurring; .

(1) No undue settlement has oocurred
whioch affects the stability of the wall'er
fts water tightness; = L

(U1) No tress exist, the roots of which -
might extend under tho.wall and offer” -
accelerated seepngs pathsy ot

(lv) Thu concrels has nol tndergons - -
eracking, ohippingf or -breaking to-an -
extent which might aftect {ha gtability
of the wall or its"water tightness)™ ;- - =

(v) There are no encroachments upon.,
the right-of-way which might endanger ..
the structure or hinder fta functioning

(v1) Care s belng exerclsed to pre-
vent acoumulation of trash and debrly -
sdjacent to walls, and to gnsure that no -
fires are heing bullt near them;y

(vil) No bank caving conditions exlat .
viverward of (ha wall which might.ens
dangor {ta atabllityy - . it L

(Vi) Twe drainage systems and prege- -
suro relief wells are in good working cons
diilon, and_that auch faciiiies are not .-
becoming clogged,. ro- 0 o

»Buch tnspeotions ahall be made immee .
djately priof t4 the pealnning of the flood

_seazon, immedintely following each ma-.

v high water period, and otherwise at'.
tervals not exceeding 00 days,. Mease ©
ures to eliminaté encronchments and.of«
feot repairs found necessary by such ine
speotions shall be undertakea immedis ..
ately. Al repatrs ahall be accomplished
methods Roceptable {n standard ene -
eering practice, St

(3) Operation, Continuous patrol of .
the wall shall bs malntained during flood ,
periods (o Jocate potaible leakago at mon. -
olith joints or atcpage undemeath the:¢
wall, Floating plant or boats will not he-
allowed to Mo sgainst or tte up to the
wall, Bhould, |t becoms necesiary during
a flood emergency to pass ancror cables
over the wall, adequats mes: ires shall
be taken to proteot the concreto and cone,
struction Joints, Immedia’s ateps shall
bo taken t0 correct any condition which
endangers the stabllity of tho wall,

{d) Dralnaps atructures~(1) Mainfce
nance. Adequalo measures shall bo laken
to naure that inlet and outlet channels
are kept open and that trash, drifl, or.
debris Is not allowed to scoumulate nea¥
disinage structures, Flap gates and.
manunlly operated gptes and valves on,
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drailnage structures shall be examined,
olled, and trinl operated at least once
every 00 days. Where dralnago struce
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 mades
at least once each year, Petiodlo Inspece
tions shall be made by tle Buperintend-
ent to bo certain that:

(1) Pipes, nates, operating mechanlsm,
riprap, and headwalls are in good con-

. on

(11) Inlet and outlet channels ara opon;

(1) Care s belng exerclsed to prevent
the accumulation of trash and debrls
pear the structures and that no fires are
being bullt near bituminous coated pipes;

- {1y) Eroslon $s not occurring adjacent
to the structure which might endanger
its water tightness or stability,

Immediate steps will bo taken to re-
palr damago, replace missing or broken
parts, or remedy adverss conditions dis-
¢losed by such Inspections, ’

(3) Operation., \Whenever high water
conditions lmfend. all gates will be In-
spected o short time beforo water reaches
the favert of the pips and any object
which might prevent cloture of the gate
shall bo removed. Automatlo gates shall
be clotely observed until it has been ase
certained that they are securely closed,
Manually operated gates and valves shall
be closed as necessary to provent inflow
of flood water, All dralnage structures
in loveca shall ba fnspected frequently
during floods to ascertain whether seepe
Ago i3 taking place along the lines of
thelr contact with the embankment,
Immedlate steps shall be taken to core
rect any adverse condition,

-€0) ‘Closure struclures—(1) Mainte-
nance, Closuro structures for traffio
‘openings shall be inspected by tho-super-
ulx‘te'ndont overy, 00 days to bo ceriain
that: .

(1) No parts ate missing;

(1§)- Melal parts are adequatoly cov-
ered with paint;

(1) All movable parts are in satis-
factory working order,

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

(y) Bufiiclent materials avo on hand
for the erection of sand bag closures and
that the location of such materlals will
be r~eadily accessible in timos of emer-
geney,

- Tools and parls shall not bo removed
for othor use, ‘Trial erections of one or
moro closuro atructures shall bo made
once each year, alternating the atruc-
tures chosen so that each gato will ba
erected at least once In each 3.year pe-
_rod, Trlnl erection of all closure stiuc-
tures shall be made whencever a change is
mado in key operating personnel. \Where
rallroad operation makes trlal erection of
A closure structure infeasible, rigorous
faspeciton and drill of operating per-
sonnel may be substituted therefor,
Trial erection of sand bag closures {5 not
required.  Olosure materials will ba care.
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repalred or replaced fmne-
mediately,

(2) Operation. Erection of each mov.
able closuro shall be starled {n sufficlent
timo to permit completlion before flgod
walers veach the top of the structure
sll), Information regarding the proper
method of crecting each individual clos.
ure stpucture, together with an estimato
of tho timo required by au exparlenced
crew to complete its erection will be given

in the Operation and Maintenance Mane
ual which will be furnished Jocal interests
upon completion of the project. Closure
structures will be fnspected frequently
during flood perlods to ascertain that no
undue leakage s occwreing and that
drains provided to care for ordinary leak-
ago are functioning properly. Bceats 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 ghall beinspected
by the Buperintendent at intervals not
to oxceed 30 days during flood seasons
and 00 days during off-flood ceasons to
{nsure that all equipment is in order for
instant use, At regular Intervals, proper
measures shall be taken to provide for
cleaning plant, bulldings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplles of
lubricants for all types ¢f machines, fuel
for gasollne or dlesel powered equipment,
and fishlights or lanterns for emergoncy
Hghting shall be koot on hand at all
times, Telephong tervice shall bo main.
talned at pumping plants, Al equlp-
ment, including switch gear, transforme

rs, motors, pumps, valves, and gatéa
shall be triel operated and checked at
least once cvery 60 days. Megger teats
of all insulation ehall bo made whenesyer
wiring has heen subjected to undue damp-
ness and otherwise at Intervals not to
exceed one year, A record ehall be kept
showing tho results of such tests, Wir-

-ing disclosed to be in an unsatisfactory

condition by such tests shall ba brought
to a satisfactory condition or shall be
promptly replaced. Diesel and gasoline
engines ehall b2 started at such Inter-
vals and allowed to run for such length
of time a3 may bo necessary to Insuro
their serviceabllity fn times of emer«
gency, Only skilled electiiclans and me-
chantes thall be employed on tests and
repnits,. Operating personne) for the
plant shall bo present during tests, Any
equipment removed from the station for
repalr or replacement shall be returned
or replaced as eoon as practicable and
shnll bo trlal operated after relnstale
lation. Repairs requising removal of
cquipment from thoe plant shall bo made
during oft-flood teasons insofar a3 prac.
tienhlp, . .

- (2) Operation, Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
oporation is imminent. The operator
shall thoroughly Inspect, trial operate,
and place In readiness all plant equipe«
ment, The .operator shall he famillar
with tho equipment manulaclurers' fne
structions and drawings and with tha
“Operaling Instructions” for each sta-
tton, The equipment shall be operated
In accordance with the above-mention
“Operating Instructions” and care shal
bo exerclsed that proper lubrication 1s
being supplied all equipment, and that no
overheating, undue vibratlon or nolso s
occurring, ILimmedintely upon final re-
cesston of flood waters, the pumping sta-
tion shall be thoroughly cleaned, pump
housa sumpa flushed, and equipment
thoroughly inspected, olled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, 8 copy
of which shall be furnished the Distr{ct
Engineer following each flood,

(8) Channels and floodways — (1)
Maintenance, Perlodic inspeciions of
fmproved channels and Acodways shall
he made by the Buperintendent to he
certaln that:

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

(1) The channel or floodway 18 not
being restricted by the depositing of
wasto mnlerials, bullding of unauthore
{zed structures or other encroachments;

(1) The capacity of the channel or
flocaway s nnat being reduced by the
formation of shoals;

(lv) Banks aro not belng damagoed by
rain or wave wash, and that no alough.
{rg of banks has occurred;

{v) Riprap sections and deflection
dikes and walls are in good condition}

(vi) Approach and egress channals
adjacent to the improved channel or
floodway are suffclently clear of obstrucs
tions and debris to permit proper funce
tioning of the project works.

Buch inspections shal) be mades prior Lo
the beginning of the fiood season and
other=ise at Intervals not to exceed 60
days. Immediate steps will bo taken to
remedy any adverse conditions disclosed
by such {nspections, Mfeasures will bo
taken by the Buperintendent to promote
the growth of grass on bank slopes and
earth deflection dikes, The Buperine
tendent shall provide for periodlo repaly
and cleaning of debris basiny, check
dams, and related atructures as may bo
necessary,

() Operation, Both banks of the
channel shall bo patrolled during petiods
of high water, and meéasures shall be
taken to protect those reaches being ate
tacked by tho current or by wavo wash,

Appropriate mensures shall bs taken to -

preveny the forination of jams of loe or
debrls, largo objects which hecomo
lodged - agalnat the bank shall- be ree
moved. The improved channel or floods
way shall he thoroughly inspected Immeé.
diately followlng each mnjor high water
perlod. As soon as practicable theree
after, all snags and other debris shall bd
removed and all damage to banks, ripra
deflection dikes and.walls, drainngo oute
lets, or other flood control structures
repalred,

(h)  Miscellaneous  facllitles — (1)
Maintengnee, Miscellaneous structures
and facllitles constructed as a part of
the protective works and other struectures
and facilitles which functlon as a part
of, or aflect the efficfent functioning of
the protective works, shall bo perlodically
inspected by the Buperintendent and ape
propriate mafntenance measuves taken,
Dameged or unserviceable parts shall be
repaired or replaced without dolay,
Areas used for ponding In connection
with pumping plants or for temporary
storage of interlor run-off during flood
perloda .shall not bo allowed to heoome
flled with sllt, debhrls, or dumped ma-
terfal, The Buperintendent shall jake
proper steps tp prevent restriction pf
bridge openings and, where practicable,
shall provido for temporary ralsing dure
{ng floads qf bridges which restrict chane
ne} capacities during high fiowes,

(2) Oneration, MNiscellancous facllis
tles shall bo operated ta prevent or ree
duce flooding during perlods of high
water. Thoao facllities constructed aa
& part of the protective works shall noj
be uzed for purposes other than flood pro-
tection without approval of the Diatriet
Engloeer unless designed therefor, (49
Btat. 1671, 50 Gtat. 877; and 65 Btat, 638;

33 U.8.C.701¢c; 701c-1)  (Regs, § Auguat
1944, CE. BPEWP) .
(sgaL) J. A, OL0,

Major Qenera,
The Adfutant Qeneral,

IP. R. Doc. 44-12385; Piled, Augdet 18, 1844;
9:4¢ s.m.)
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EXHIBIT B

"AS CONSTRUCTED"
DRAWINGS

(See Separate Folder for the Following Drawings)

FILE NO,

50-4-3238

50-4~3322

50-4-3511

50-4-3608

TITLE

Bnergency Levee Repairs, Right Bank Cherokee Canal,
0.4 miles downstream from Nelson-Shipee Road and
Right Bank of Dry Creek, in 1 sheet.

Emexgency Levee Repair Work, Cherokee Canal and
Dry Creek, in L sheet.

Channel. Improvement and Levee Construction,
Cherokee Canal - Lower Butte Basin to Southern
Pacific Rs R., Sheets 1 to 31, inclusive.

Channel Improvement and Levee Construction, Cherokee
Canal - from Southern Pacific R. R. fo High Ground
Bheets 1 to 27, inclusive.

EXHIBIT B
Unattached
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PLATES OF SUGGESTED FLOOD FIGHTING METHODS
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WAR DEPARTMENT.

CORPS OF ENGINEERS, U. S. ARMY

LANDSIDE

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

Spilhny; iﬂ

SECTION A-A

ELEVATION

RIVERSIDE
Water surface —

Y
ndy strata

PROCE ]

Note:
Do not sack bod which does not put

out material.

Height of sack loop o 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.

(
S 510 O J
:
;“ ———————————————————— it
3 —*
PLAN

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

CONTROL OF SAND BOILS

U.S.ENGINEER OFFICE , SACRAMENTO,CALIF,

EXHIBIT"C" - PLATE |



WAR DEPARTMENT CORPS OF ENGINEERS, U.S. ARMY

— ]

3o

C\—
r:l":l?"nll" '

Q\
r‘}\\_ﬁ P
[ Roug rds ™
%.cd' ~— ]
]
——

91"

6.1

 —

—

| J
===
|

ALWNANITRNEIN]

1"x4"x 26"

"2 200 120"

BECTION A-A PLAN

2°x4"x2 0" Stakes

LANDSIDE

SECTION
BILL OF MATERIAL FOR 100 FEET SACRAMENTO RIVER
sspa.c.:u:;‘;f:-vm;on AND MAJOR AND MINOR TRIBUTARIES
) %Eﬁ‘f: é?:;% FLOOD CONTROL PROJECT
T MOVABLE
b v WAVE WASH PROTEGTION
4 1289 naie U.S. ENGINEER OFFICE, SACRAMENTO ,CALIF. |

EXHIBIT "C" PLATE 2



WAR OEPARTMEANT CORPS OF ENGINEERS, U. §. ARMY

Riverside edge of leves crown —
1"x2'x1"6" Stakes

_""O‘—"lr—‘?—v
<z 3.4 ¥-4" 3-4) | -4 <

-

W.m Aedgo\‘ )

|

(nllod sacks

N

>~
Variable lengths
Va5 required |

Allow approximately \Cotton bagging Riverside tos of kv«}
2" lap for each variable lengths
strip of bagging 8$ required
PLAN
Vaciable lengths 1"22"x1"6"Stakes

LANDSIDE

SECTION

Note:

Lay tengths as required of cotton bagging
approximately paraliel with leves shope
and across damaged section. Weight
top and edges of bagging with filled
sachs as shown above. The filled sacks

~should be wired or tied to each slrip
before laying in place. Slake the coiners

of each strip above waler surface.
Where cotton bagging is not available

burlap w:ling. may be substituted.

MATERWL REQUIRED FOR 100 SACRAMENTO RIVER .
“"WL;;;":' LEvEE AND MAJOR AND MINOR TRIBUTARIES
__ e FLOOD CONTROL PROJECT
» (Sharpened)
SANDBAGS ,
s | WAVE WASH PROTEGTION
Collon blafglng
1 et U.S. ENGINEER OFFICE , SACRAMENTO , CALIF.

EXHIBIT "C" PLATE 3



WAR DEPARTMENT

CORPS OF ENGINEEAB U, 5, ARMY
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B == i‘%” ‘*';‘j—c e I - _E—%* 1l[[lr ]V
[y o Ty . e e S =1 | a
Ci: : —_ = ({(442;1 H
C: : I i
WE : == i I i
mp I =@k [1 :
C: 0 ) il f
=E : - P ; I
:; : d K é
O: : < - y 4 2] . '
s omeal -4 jﬂ i é
0: z . 0 |
1 a: 4 z B I
O: Yy . .WAD i) HIm
O: : 1 ﬁ
0: z DY H
mn : 13 [
(e : ) q
T : w
Cl: L .'a L
t={ & I
N ") tJ ju) L AL
130" .
Note: ‘ ,
rmym,\u(“;,wmo‘m SACRAMENTO RIVER
sacursly fastened by 8 Joop of No. 9 wirs, AND MAJOR AND MINOR TRIBUTARIES
Behty twirted. FLOOD CONTROL PROJECT
SICOPWITERR o CAVING BANK PROTECTION
130 pleces 1'xd"x14'0”
VIRE
X ":-u‘ wire U.8. ENGINEER OFFICE , SACRAMENTO, CALIF.
12] 153204 nalls

EXHIBIY "C" PLATE 4



WAR DEPARTMENTY
_

CORPS OF ENGINEERS, U. 8. ARMY

BILL OF MATERIAL FOR 100
LINEAR FEET OF LEVEE

LUMBER

25 pleces " x12"01 Q"

17 pleces 2x4"x10'0"
* 17 pleces 2x4"x6'0"
» 17 placey 2x4"x 20"
® (Sharpaned)

NANLS

1 ib. 84 nalls
2 Ibs. 164 nails

SANDBAGS

1100 bags

FRONT ELEVATION

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

LUMBER AND SACK TOPPING

U.S. ENGINEER OFFICE, SACRAMENTO, CALIF

EXHIBIT “C" PLATE 8



CORPS OF ENGINEERS U. S. ARMY

LEVEE CONSTRUCTION REVETMENTS

SANOBAGGING USED YO PAEVENT OVERIOPPING OF LXISTING LEVEES USIO FOR EMERGENRCY BANX PROTICTION 10 PREVENT UNIER
AMO FOR RETAINING FLOOO WATERS WHEAL WO BACK-UP MATERIAL 1S CUTTING AND CONTROL OF COURSE OF FLOOD CHANNELS .
AVARLABLE.

INSTRUCTIONS ¢ INSTRUCTIONS ¢

1L SANOBAGS 172 TO 2/3 FULL BUT LEAYE ENOUGH FLAP TO 1 UL SANDBAGS 2/3 FULL AND T1L OPEN €NO,
TURN UNOER. 0O WOT TiE, LEAVE ENOS OPEN T2 TUCK IN BOTTOM CORNERS OF DAG AFTER FILLING.

8. FOR HEIGHTS OF | FOOT ANO LESS LAY 3 ?NG{! COURSES 3 PLACE BAGS PERPENDICULAR 10 SLOPE.
WITH SACKS LENGTHWISE AS SHOWN IN SKETCH °A’BELOW. 4 LAY STRETCHER AND HEADER COURSES WITH CHOKE AND $10€

1 FOR HEIGHTS GAEATEA THAN 1 FOOT PLACE AS INDICATEOD SLAMS N THUS -

™ SXETCHS’ BELOY.

A WHEN 8AGS ARE PLACEO FLATTEN OUT AND FRL VOIDS Y
MASHING BAGS WITH FELT AND YVIGOAOUSLY TRAUP EACH COUASE
OF THE LEVEC SECTION. THS 13 AN EXTRIVELY WPOATANT OPERATION
FOR PROVOING A LEVEE WHECH WILL BE AS WPERVIOUS TO WATEAR
AS POSSIBLE AND TO INSOAE STABIITY OF SECTION. LOOSELY PLACLD
SANDBAGS IMPROPERLY KEYED TOGETHER MAY RESULT W FAILURE
AND CAUSE SERIOUS DAMAGE,

[—A

-

ELEVATION SECTION A-A
SKETCH A

EXCAVATE 70/ BOTIOM COURSE

SECTION

ESTIMATING DATA:

) AVERAGE WEIGHT OF EACH FILLED SANDBAG APPROXIMATELY
3408,

8 APPAOXIMATELY 320 SAKOBAGS ARE REQUIRED FOR CACH
100 $0 F1. OF SURFACE TO GF REVETEO.

FiLL MATERIAL:

THE 0EAL MATERIAL FOR FILLING SAND BAGS 1S A FINE SAND OR
COARSE SLT. AVOID, AS MUCH AS POSSIBLE, THE USE OF COARSE
GRAVEL AND HEAVY CLAYS.

EVEE SECTION

" FOR MEIGHTS N €XCESS OF THE ABOVE (APPAOX. 3™ 6°) HOLD
SAME BATIER AND BUILD ON THE S10f AS INDICATED BY DASHED
LINES ABOVE. ALTERKATE HEADER COURSES (BAGS PLACED CAOSSMSE) SACRAMENTO RIVER

ANO STRETCHER COURSES (BAGS PLACED LENGTHINSE).

SKETCH B AND MAJOR AND MINOR TRIBUTARIES
ESTIMATING DATA! FLOOD CONTROL PROJECT

L AVERAGE WEIGHT OF EACH FILLED SANDBAG,APPROX. 50 LOS, ‘ NSTRUCT'ONS FOR
2. APPROXIMATELY 1000 SAKOBAGS ARE REQUIRED FOR EACH 100
8Q.FT. OF SURFACE {HEIGHT NULTIPLIED 87 DISTANCE) PLAC' N G SAN D BAGS

U.S. ENGINEER OFFICE, SACRAMENTO, CALIF

EXHIBY "C" PLATE 6



CORPS OF INGINEERS V. 5. ARMY

Lano sioe . RIVER SIDE
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B SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

BRUSHING AND SAGKING
THE LANDSIDE SLOPE

U.S. CORPS OF ENGINEERS, SACRAMENTO, CALIF,
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CORPS OF ENOINIEIAS

USs ARMY
10 |
iy, v ¢ 454" Rost Driven about I’

LN Sl A e :5'51;1’10!;!5 ro'o- Fut s s, 03 .
RiverSita ; Land 3kle

" }' i Tamped Eorth g . :

: 4y Double lie Wire Twisteds 41 WY Panking
W - - Va;ola.ﬁo‘n .fo b; c/:va/od -
ENO ELEVATION

MATERIAL REQUIRED FOR 100 LINEAR FEET OF LEVER
4r7 Hicy 3FY HIGH : oY HIGH

34 plecas 4794% V' (ohavponedd] 122 (34 piecas 47478 (sharpened)) DN |34 plecan 4°4%9(sherpenac] 1608
GIFI‘«." I*s 122’ }boudmtupmur-nmz‘ po )]bo«dfm go"é:ocu r-mn( pe .lmw

RS [ba wire 412 gage k3 (bs wite 412 gage s wire ®|2 gege
19 iba 0d naile 13 (bs 10d nalls 17 1bs. 10d nsily

600 sand bags 600 eand bage 600 sond boge

e cu yde. estth 183 cu. yda esrth 22 cu. yda eorth

SACRAM
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJEGT
3-6FT. MUD BOX LEVEE
CONSTRUCTION DETAILS

U8, COAPS OF ENGINEERS, BAORANENYO, CALIF.

EXHIBIT O PLATE 8
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B Siykes oigy 1| FLOOD conTROL PROJEC
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MUDBOX BULKHEAD LEVEE,
CONSTRUGTION DETAILS

U.8.CORPS OF ENGINEERB,SACRAMENTO, CALIF
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EXHIBIT D
SUGGESTED SEMI~ANNUAL REPORT FORM

EXHIBIT D



T0: The District Engineer 1 May 19 ;
U. S. Amny Engineer District, Sacramento 1 Nov 19
Corps of Engineers
Federal and Courts Bldg., 650 Capitol. Ave.

Sacramento 14, California

Deax Sir:

The semi-annual report for the period (1L May 19_) to 31 October
19__) (1 November 19__ to 30 April 19__) Cherokee Canal Project
levee, Butte County, “1s as follows:

a, The physical condition of the protective works is
indicated by the inspector's report, copies of which are inclosed,
and may be summariged as follows:

(Superintendent's sumary of conditions)

It is our intention to perform the following mainten-
ance work in order to repair or correct the conditions indicated:

(Outline the anticipated maintenance operations for
the following 6 months. )

b. During this report period, major high water periods
(water surface in the Cherokee Canal reached or exceeded the
reading of 100.0 on the State Departoent of Water Resources gage
located on the downstream side of the Butte City-Biggs Highway
Bridge) occurred on the following dates:

pates Maximum Elevation

EXHIBIT D
Sheet 1 of 2



Comments on the behavior of the protective works during such
high vater periods are as follows:

(Superintendent'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) , it vas necessary to organize and carry
out flood operations as follows:

(See Maintenance Manual ‘)

¢+ The inspections have indicated (no) or (the following)
encroachments or trespasses upon the project right-of-way.

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

Executed copies of the permit documents issued are trans-
mitted for your files.,

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

(Btatement of maintenance operations, item by item with
percent completion. )

£, The fiscal statement of the Superintendent's operations
for the current report period is as follows:

Labor Material Equipment Overhead Total

1, Inspection

2. Maintenance

3+ Flood fighting
Operations

TOTAL

Respectfully submitted,

Superintendent of Works

EXHIBIT D
Sheet 2 of 2



EXHIBIT E
SUGGESTED CHECK LISTS OF LEVEES, CHANNELS AND STRUCTURES

For definition of “flood" or "high water period" see paragraph
1-06 of this manual.

EXHIBIT E
Sheet 1 of 11



Inspector's Report Sheet No. Inspector

Date

CHECK LIST NO. 2

CHEROKEE CANAL
LEVEE AND CHANNEL

Superintendent

Itenm : Remarks

(a)

E2 o

Location by Station

T . - -

(b)

Settleuent, sloughing, or ! u:
loss of grade

(c)

Erosion of levee slopes

(a)

Condition of roadways,
incluwding ramps

(e)

Bvidence of seepage :

(£)

Condition of farm gates
and fencing

(g)

ve Joe se oo eofee

Maintenance measures taken:
since last inapection

(n)

Couminents

EXHIBIT B
Sheet 2 of 11



LSTRUCTIONS FOR COMPLETING SHEET 2, EXHIBIT B

Item (a)

Item (b)

Iten (c)

Item (d)

Item (e)

Item (f)

Item (g)

Item (h)

(To be printed on back of sheet 2)

Indicate levee station of observance, obtained by pacing
from nearest reference point; indicate right or left vank.

If sufficient settlement of earthwork has taken place to
be noticeable by visual observation, indicate amount of

settlement in ternths of a foot. If sloughing has caused
a change in slope of the embankment sections, determine

the new slope, Note areas where erosion or gwllying of

the section has occurred.

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

Note any natural chenge in any section of roadway or
ramps. Indicate any inadequacy in aurface drainage
system.

Indicate any evidence of seepage through the embankment
section.

Indicate the serviceability of all farm gates across the
embankments and 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.

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

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

EXHIBIT E
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CHECK LIST NO. 3

CHANNEL AND RIGHT-OF-WAY
CHEROKEE C.

Inspector's Report Sheet No. Inspector

Date Superintendent .

. Remarks

Item

(a) Name of channel and
location by stations

..

(b) Vegetal growth in
channel

(e¢) Debris end refuse in
channel

(d) New construetion within
right-of-vay

(e) Extent of aggradation or :
degradation :

(£) Condition of riprapped
section

(g) Condition of bridges

(h) Measures taken since last :
inspection :

(1) Comments

EXHIBIT E
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Item (a)
Item (b)

Itenm (c)

Item (d)

Item (e)

Item (f)

Item (g)

Item (h)

Ttem (1)

INSTRUCTIONS FOR COMPLETING SHEET U4, EXHIBIT E
!Tb be printed on back of Shee ﬂi
Indicate station of observation obtained by pacing from
nearest reference point.

Note nature, extent, and size of vegetal growth within
the limits of flood flow channel.

Note nature and extent of debris and refuse that might
cause clogging of the conduits of the irrigation intake
works, fouling of the tainter gatea, or the bridges ower
the channel.

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

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.

Indicate 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 vegetal growth through
the xiprap.

Note any damage or settlement of the footings of the bridges.
Indicate condition of wooden structures and if repainting

is required. Indjcate condition of bridge approaches, head-
walls, and other appurtenances.

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

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

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

EXHIBIT E
Sheet 5 of 11



I - ) o )

CEECK LIST NO. b

DRAINAGE AND IRRIGATION STRUCTURES

CHEROKEE CANAL

Inspector’s Report Sheet No. Inspector
Date Superintendent
See drawings of Exhibit B for location of stations
(e) () (c) (a) (e) (£) (g) (h)
Levee Bank Debris or Damage or Oondition of Condition of Repalr measures
Mile other Settlement of concrete head- right-of-way  taken since last Comments
obstruction pipe or wall or invert adjacent to inspection
to flow conduit paving structures

Unit No. 2 - Cherokee Cenal - Right Bank

L 2 L] L L] . .
FRAEESRERSRBEAL IR
2

n EXHIRIT E
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CHECK LIST NO. 4 (Cont'd)

DRATNAGE AND TRRIGATION STRUCTURES

CHEROKEE CANAL

Inspector's Report Sheet No. Inspector
Date Superintendent
See drawings of Exhibit B for location of stations
{a) ) {e) (d) (e} (£) (g) {n)
Levee Bank Debris or Damage or Condition of Condition of Repair mcasures
Mile other settlcement conerete head- rxight-of-way  taken since last Comments
obstruction of pipe wall or invert adjaceartto inspection
to flow or conduit paving structures

Unit No. 1 - Cherokee Canal - Right Bank, Cont'd

Right

VRRY ARSI RLREERABLER

. L] . . . L) L) .

EXHIBIT E
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CHECK LIST NO. 4 (Cont'ad)

DRATNAGE AND IRRIGATTION STRUCTURES

CHEROKEE CANAL
Inspector's Report Sheet No. Inspector
Date Superintendent
See drawings of Exhibit B for location of stations
ta) (b) e) (d) te) (£J (g) {h}
Levee Bank Debris or Damage or Condition of Condition of Repair measures
Mile other settlement concrete head- right-of-way  taken since last Comments
obstruction of pipe wall oxr invert adjacentto inspection
to flow or cornduit paving structures
Unit No. 1 - Cherokee Canal - Right Benk, Cort'd)
13.96  Right
13.97 "
1k.79 "
15.12 v
15.95 ¥
16.43 "
17.&3 "
17.47 ¥
Unit Ho. 2 - Cherokee Canal - left Bank
0.0k Left
0.57 o
1.67 *
1.70 "
2.5k "
2. 63 "
2. 65 "
2.26 "
3.61 "
3.67 " EXHIBIT E
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CHECK LIST NO. L (Cont'd)

DRAINAGE AND IRRIGATION STRUCTURES

CHEROKEE CANAL

Inspector's Report Sheet No. Inspector
Date Superintendent
Sce drawings of Exhibit B for location of stations
{e) (v) (c) (a) {e) {£) {g) (n)
Ievee Bank Debris or Damage or Condition of Condition of Repair measures
Mile other settlement concrete head- right-of-way teken since last Comments
obstruction of pipe wall or invert adjacent to inspection
to flow or conduit paving structures
Unit No. 2 - Cherokee Canal - Left Benk {Cont'd)
3.85 Left
4.20 e
4.69 u
5.06 "
5.08 ”
5‘ 13 ”
5‘ 31‘ "
S.51 "
S' 85 "
6.13 3t
9.66 "
9.66 u
9.68 I
10.67 v
13.03 "
ls- 62 5
lg 87 "
i‘i’gg " EXHIBIT E
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CHECK LIST NO. 4 (Cont'd)

DRATNAGE AND IRRIGATION STRUCTURES

CHERCKEE CANAL

Inspector’s Repoxt Sheet No. Inspector
Date Superintendent
See drawings of Exhibit B for location of stations -
(e) (o) (c) {d) {e) {(£) (g) (&)
Levee Bank Debris or Damage or Condition of Condition of Repair measures
Mile other settlement concrete head- right-of-way  taken since last Comments
obstruction of pipe wall or invert edjacent to inspection
to flow or conduit paving structures
Unit No. 2 - Cherokee Cenasl - lLeft Bank, Cont'd
18.37 left
20.15 "
21.00 "
21.60 "
22.08 "
22-1;0 '
22.40 "
22.41 "

EXHIBIT E
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INSTRUCTIONS FOR COMPLETING SHEETS 6 THRU 10, EXHIBIT E

)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(To be printed on back of Sheets 6 thru 10)
Enter station of all structures under Column (a) for check list.

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

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 observetions under Column (d).

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

Inspect backfull area adjacent to structure for evidence of
erosion caused by overflow of the drainege structure and note
conditions in Column (f).

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.

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

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

EXHIBIT E
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EXHIBIT F

LETTERS OF ACCEPTANCE BY THE STATE RECLAMATION BOARD

EXHIBIT F
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THE RECLAMATION BOARD
of the
STATE OF CALIFORNIA

February 16, 1960

District Engineer
Sacramento District

U. 3. Corps of Engineers
P. 0. Box 1739
Sacremento, California

Dear Sir:

Reference is made to your letter of December 18, 1959,
File No. SPKKO-C regarding transfer to the State of the completed
levee and chennel work on the First Unit of Cherokee Canal from
Iovwer Butte Basin to the Southern Pacific Railroad.

The Reclamation Board at its meeting of February 3, 1960,
formally acc¢epted this levee and channel work for operation and
maintenance.

Sincerely yours,

A. N. MURRAY
General Manager and Chief Engineer

EXHIBIT F
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THE RECLAMATION BOARD
0f The
STATE OF CALIFORNIA

April 13, 1961

District Engineer
Sacramento District

U. S. Corps of Engincers
P. 0. Box 1739
Sacramento, California

Dear Sir:

Reference is made to your letter of January 24, 1961,
File SPKKO-C regarding transfer to the State of California of
flood control work along the Cherokee Canal from Southern
Pacific Railroad to High Ground, Specification No. 2571.

The Reclamation Board, at its meeting of April 6, 1961,
accepted from the District Engineer the flood control work
listed above on Cherokee Canal, with the following exceptions:

(a) As outlined in your letters of March 22 and March 27,
1961, that your office would repair the Richvale
Irrigation District siphon as soon as conditions
permit.

(b) As mentioned in your letter of March 28, 1961, that
your office will continue to investigate the erosion
condition under the westerly trestle of the Sacra-
mento Noxthern Railroad Crossing at Chexokee Canal.

(c) As mentioned in your 2nd letter of March 28, 1961,
that your office will continue to investigate the
erosion condition at the Skillen irrigation faci-
litics at Station 65+LOD.

The Board at the above-referred to meeting transferred this
flood control work to the Department of Water Resources for opera-
tion and maintenance, with the exception of those separate items
listed above.

Sincerely yowurs,
A. N. MURRAY
General Manager and Chief Engineer

EXHIBIT F
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SPEKO-C
o 4 JAN 1961

The Reclammtbtion Board
State of Celifomia

1215 "0" street
Sacramento 1k, California

Gentlemen:

Reference 1s made to the joint inspection made on 15 NHovember 1960,
of flood control work along Cherokee Csnal, for the purpose of trens-
ferring it, upon completion, to the Jurisdiction of the State of Calif-
ornia for operation and maintenemce.

This vork, consisting of chammel improvement snd levee construce
tion on the Cherckes Canal from Southern Pacifte Rallyoad o High
Gmm, is completed in accordance with Specification FNo. 2571, Contrsct

DA-Ol=167-CIVENG-00-Th and Drawing No. 50-4-3608.

The flood camtrol work described sbove now meets the requirements
of the Sacresmento River Major and Minor Tributaries Flood Control Pro-
Ject. Therefare, said {lood control work, together with the waterway
banks contigucus thereto, are hereby transferred to the State of
California for operation snd maintenance.

The maintenance work required under the provisions of the Sacra-
mente River Major and Minor Tribuberies Flood Control Project shull bLe
pexrforwed in sccordance with existing Fleod Control regulations, ine
cloged herewith, which have been prescribed by the Secretary of the
Army pursusnt vo Seetion 3 of the Act of 88, approved 22 June
1936. As provided under Paragraph 208.10(10) of these regulstions, en
Operation and Maintensnce Mamusl covering the work under this portion
of the project is in process of preparation anmd will be fuwrnished to
you upon couplelicn.

SEETHRN RECEIPT REODUESTED
NIETLDINY RGNS QUL i L




OPERATIONS BRANCH

CHANNELS & LEVEES SECTION

o -

LHK: pnp

SPRRD-C

The Reclmmation Board o 4 JAN 1961

A copy of this letter is being transmitted to the State Department
of Water Resources.

Sincerely yours,

3 Incl

H. B. BITTIOFER
¥.C» I%af;.

Lt Colomel, CE

Aeting Dlatrict BEngineer
Copy furnished:

Pept Wuter Resources
23 & "R Btreets
Sacvemento, California
0.C.E. w/o inecl

8.P.D. w/o incl

“ce: Engr Divn-Prog Devel Br. w/o incl

Engr Divn-levee & Chan Sec. w/o incl
Northern Area Ofc, w/o incl
Operations Branch w/o incl

Concurrences

C;;?awnlikjg<:
/24461

Dist, . i .

Engr.

Asst. DE. [ [T
(R o (L o7 4
Asst. D.E. 5

JAQ) " Coa e

Exec.
| Asst.

_Eﬁmﬂn

Budget i |
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SPKKO-C

The Reclamation Board
8tate of California

1215 "0" Street
Sacramento 14, California

Gentlemen:

Reference is made to the joint inspection mede on 18 Rovember 1959,
of flood control work perteining to the Cherckeee Canal, for the pur-
pose of transferring it te the jurisdiction of the State of California
for operation and maintenance.

The required work, referred to above, consisting of channel im-
provement and levee construction on the Cherokee Canal from Lower Butte
Basin to Southern Papific Reilroad, is completed in accordance with
Specification No. 2549, Contract HNo. DA-O4-16T-CIVENG~59-135 and
Prawing No. 50-k-3511. g B pe

The flood control work described above now meets the reguirements
of the Sscramento River Major and Minor Tributaries Flood Control
Project. Therefore, said flood control work, together with the water-
way benks contiguous thereto, are hereby transferred to the State of
California for operation and maintenance.

The maintenance work required under the provisions of the Sacra-
mento River Major and Minor Tributaries Flood Control Project shall be
performed in accordance with existing Flood Control regulations,
inclosed herewith, which have been prescribed by the fSecretary of the
Ammy pursuant to Seetion 3 of the Act of Congress, approved 22 June
1936. As provided under Paragraph 208.10(10) of these regulations,
an Operation and Maintenance Manual covering the work under this por-
tion of the project is in process of preparation gnd will be furnished.

REGISTEREL

Ll
e B B
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SPKKO-C
The Reclamation Board

A copy of this letter is being transmitted to the State Department
of Water Resources.

Sincerely yours,

ot
1 Inclt H. A. MORRIS
B<C. Reg. Colonel, CB

District Engineer
Copy furnished:
Dept Water Resources
23rd & "R" Streets
Sacramento, California
S.C. 0 Wi ImoL
g.0. 9. we inel

/
04‘ Engr Divn Levee & Chanmels Sec, w/o inel
Northern Area Ofc, w/o inel

Dis o inl]
| Enc ~ y
I Ass 1o |
(A) } 1
1
E A I !,': {
( 1143
= " a VI
| A v} -
] | {
i e, el
:f dqgst }
§ . & |
] cCig.
N
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EXHIB.'T G
PERMIT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(Name of Firm or Individual) (Address)

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

Provided that:

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

The structure or operation for which this permit is iesued ..
shall be maintained by the grantee in such manner as shall not
injure or demage the flood protection structure, or interfere with
its operation and maintenance in accordance with regulations of the
Secretary of the Army.

The structure or operation covered by this 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

Bheet 1 of 3



Unless otherwise specifically provided herein, this permit may
be cancelled at any {ime 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 permit, and to repair or replace any demage 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 improve=-
ments remaining upon its right-of-way, and may proceed to repair
or replace any such damage, and the grantee herein shall be lisable
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
by 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 PERMIT SHALL NOT BE VALID UNLIL, APPROVED BY THE DISTRICT
ENGINEER, U.S, ARMY ENGINEER DISTRICT, SACRAMENTO, OR HIS
AUTHORIZED REPRESENTATIVE.

Signature(Grantor) (Title) (Date)

Terms of this permit Approved:
are hereby accepted

Signature(Grantee) (Date)} (Date)

District Engineer

EXHIBIT G
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REGULATIONS GOVERNING ISSUANCE OF PERMITS FOR USE OF
RI ~OF-WAY FOR FLOOD PROTECTION PROJEC

As the flood protection works and rights-of-way are owned by
the Local. Interests and will be operated and maintained by them in
accordance 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, withthe restriction that no
such permit may be issued without the approval of the District
Engineer, as stated in Paragraph No. 208,10, (a) General, (5) of
the Regulations, a copy of which is attached hereto.

Applications for use of the rights-of-way should be addressed
to The City or Levee Commission having jurisdiction over the local
flood protection project. The City or Levee Commission will then
forward the application to the District Engineer, Corps of Engineers,
Sacramento, California, with its recommendation, with reasons for
such recommendation. It is suggested that the application and
recomiendations be forwarded with a draft copy of the permit, in
order that the applicant as this may prevent misunderstandings and
arguments. If for any reason 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 permit. The permit should
be signed by the applicant and an official of the Local Interests.
A drewing, sketch oxr detail plans as may be required to show the
exact loct..ion, nature of work and proposed method of construction
should be attached to each copy of permit. If the pemmit 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 vhexre a permit is requested for any purpose which
might cause disfigurement or damage to the flood protection rights-
of-way or structure in its erection, use, or removal, it is
suggested that the applicant 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 perfoxrmance of the permit con-
ditions. In such cases the peimmit 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
inspection will be at the expense of the grantee, and this should
be called to his attention. Except in cases of known financial
security, arrangements should 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 bLeen
successfully used by a number of cities and levee committees,
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