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OPERATION AND MAINTENANCE MANUAL
FOR

CHER01<EE CANAL
FROM W·/ER BlYITE BASIN TO HIGH GROUND

SECTION I
INTROWCTION

I

1-01. Author!zatlon. The Cherokee canal U!vee and Channel
Improvement Project is a unit of the Sacramento River and Major
and Minor Tributaries Project, california. It was authorized by
the Flood Control Act of 22 December 1944, Public Law 534, Seventy­
eighth Congress, Second Session, Section 10 which reads in part
as follows:

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

The Cherokee Canal Project is one of the proposed improvements in­
cluded in item c, 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 same as
described in report of the Sacramento District Engineer, dated
15 January 1944 (page 36, paragraph 59, item b, Hoo49-78th Con­
gresB-2d Session); as listed in unpublished Table VI of above
report; and as doscribed in unpUblished Appendix A of above re­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:

"Pr0iIsed improvement. - The proposed improvement would
consist of enlar ng the eXisting levee and of constructing new
levees along Cherokee canal upstream for a distance of approxi­
mately 20 miles north-easterly of the Gridley-Colusa Road. The
new levee and levee enlargements would proVide a flow capaoity
of 10,000 c.f. s. with a 3 foot freeboard which would be equalled
or exceeded on the average about once in 50 years - .. II

Authorizing legislation by the state ot California is
contained 1n Section 12648 of the state water Code and was enacted
in Section 31, Chapter 1514, california Statutes of 1945.

1-02. Location. '!be Cherokee Conal levees and channel
improvement lies in the Sacramento Valley in Butte County, caUtor..
nia and 1n the general vicinity or the towns of Biggs and Richvale.



'!'be project work begins in the tower Butte Basin and runs along
both banks of Cherokee Canal for a distance of about 23 miles
northeasterly to high ground, to a 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 bank of Lower Gold Run and the left bank of Cotton­
wood Creek to high ground. '!be project location is indicated on
the vicinity map of Exhibit A-l.

1-03. Description of the Project Works. '!he project works
covered by this manual include the folloVIng:

a. '!he 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
wood Creeks from the Cherokee Canal to high ground.

c. 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 acr66 of adjacent agricultural lands,
related buildings and homes, several highways, two railroads,
and several irrigation canals across the flood plain that are
subject to interruption in service as well a8 physical damage.
'1he project design flow for Cherokee Canal is 12,500 cubic feet
per second from lower Butte Basin 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 ~ubic teet 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 feet per second;
tor 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 teet of freeboard has been provided over the pro­
ject design flood plane. The grade of the adopted flood plane
profile for Cherokee Canal 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 Engineers datum.

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

2



a. Emergency levee repair work along the right bank
of Cherokee Canal 0.4 mile doYUstream from the Nelson-Shippee
Road and along the right bank of Dry Creek 0.2 mile upstream
trOl2l the Gage-Shippee Road vas performed under Contract No. DA­
04-167-ClVENG-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-04-167-ClVENO-57-52
during the period from 1 October 1956 to 16 October 1956.

c. Channel improvement and levee construction along
Cherokee Canal from Lower Butte Basin to the Southern Pacific
Railroad waB accomplished-under Contract No. DA-04-167-ClVENG-59­
135 by Eugene llUlr &Company, contractor, during the period from
22 June 1959 to 2 December 1959.

d. Channel improvement and levee conetruction along
Cherokee canal from the Southern Pacific Railroad to high ground
vas accomplished under Contract No. DA-04-167-CIVEtO-60-74 by
Eugene LOOr & company, 'contractor, during the period from 18 April
1960 to 20 January 1961.

1-06. Flood Flows. For purposes ot this manual, the term
"floodll or IIhigh \later period" for the Cherokee canal vithln
this project shall refer to flows when the \later surface 1n the
canal reaches or exceede the reading of 100.0 on the state
Department of Water Resources gage located on the downstream side
ot the Butte City-Blggs Highvay Bridge crossing Cherokee canal
and on the right bank of the low vater channel. '!be readings on
this g~ are elevations .. U.S. Corps of Engineers datun.
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SECJrION II
LOCAL COOPERATION R§qUIREMENrS

2-01. Requirements of Local Cooporation. House Document No. 649,
Seventy-oighth eorigross, 8ccond Session, requiros local interests to
(a) provide mthout cost to the Unitod states all lands, casements,
and rights-ot-wny nece9sBr,y for the oonstruction of tho levees and
chaMel improvemonts j (b) hold and save the United States free from
danlaaes due to construction 01' the levees and channel improvements j

and (c) maintain and operate all levees and channel improvements
after completion in accordance with regulations proscribed by the
Secretary of the Army. The state of California by legislation
amended in 1955 has agrecd to furnish the reqUired cooperation.

2..02. Assurances Provided by Local Interest~. Section 12651
of the state \-later Code states:

"12651. Except as otherwise provided in Chapters 1 and
2 of this part, the Reclamation Board shall give assurances satis­
factory to the Socretary of War that local cooperation required by
Section 3 of the Act of Congress approved December 22~ 1944 (Public,
numbered 534, Seventy-eighth Congress, Socond Session), and Scction
2 of the Act of Congress approved August 18, 1941, (PubliC, numbered
228, Seventy-eighth Congress, First Session), will be furnished
by the state in cOlmection 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 stream flowing into or in
the Sacramento Valley or the San Joaquin Valley hereafter approved
and authorized by Congress. II

2-03. Acceptance bY the ~ate Rcclamation Board. Responsi­
bility for operating and maintaining Cherokee Canal from the l<>wer
Butte Basin to High Ground ~8 officially accepted by the Reclamation
Board of the state of California by letters dated 16 February 1960
and 13 AprU 1961 as show on EXHIBIT F.
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SECTION III

NAINTENAlKE AND OPERATION - GENERA;' PROCEDURE
:it -

3-01. Reference to Approved Regulations. This manual 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, ~iain­

tenance and Operation of Flood Control Works, approved by the
Secretary of the Army, 9 August 1944, and published in Federal
Register.. 17 August 1944, a copy of which is included as Exhibit
A.. Sheets 1 bnd 2.

3-02. Intent of Regulations. The general intent of the
regulations approved by the Secretary of the Army is stated in
paragraph 208.10(a)(1) as follows: "The structures and facilities
constructed by the Uniteq 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
maximUll1 benefits. II

'!be 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 maximum flood. protection. All
other matters become secondary and ~ll Yield precedence to
the accomplishment of the above-stated missions. nu1.ng flood
periods local interests maintain close liaison with the office of
the District Engineer, Corps of Engineers. Ho",ever.. 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, ",hich ia 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 Federal assistance from the COrps of
Engineers Vhen state and local resources are insufficient to cope
with the situation. Therefore, it is desired to emphasize that
requests for Federal Assistance in flood fighting should be made
only wen it is evident that County, state andlor other local
equipment and manpo"'er will be exhausted and local resources are
insufficient to cope with the flood emergency situation.

3M 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 ot each individual project, and in order that local interests
~y be fully aware of the extent of the obligations assumed by
them in furnishing assurances of local cooperation for projects
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to be constructed io the future, the general regulations des­
cribed above were established by the Secretary of the Army.
The general regulations approved by the Secretary of the Army,
August 1944, were intended to be sufficiently broad in scope
and general 1n nature 8S to be applicable to .&11 flood protection
pro3eQts for which suell regulations'are requir~ by law.

Section 208.10(a)(10) of tne regulations read as follows: "'!be
War Department will. furnish local interests with an Operation and
M81ntenance ~nnua1 tor each completed project, or separate useful
part thereof, to assist them in carrying out their obligations
under these regulations." '!bis manual haa, therefore, been
prepared to furnish local interests with information on the
project works and adVibe as to the details or 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 repairs. '!be project works are to be mainta1ned and
operated in accordance with the Flood Control Regulations referred
to above and interpretations thereof contained berein.

3·04. Defin1tions • As used hereinafter, the term "Superin­
tendent" shall be defined to mean the person appointed by the local
agency to be directly in charge of an organization which will be
tully responsible for the continuous operation and inspection of
the project works; the term "District Engineer" shall be defined.
to mean the District Engineer, U. s. Army Engineer District,
Saoramento, Corps of Engineers, or his authorized representative.
'!be term IIflood" shall mean any flow in Cherokee canal wen the
water surface reaches or exceeds the reading of 100.0 on the
state Department of Water Resources gaging station located on the
Butte City-Biggs Highway Bridge crossing Cherokee canal. ihe
term "right bank". or "lett bank" shall be defined to mean the
right or lett bank or side, respectively, of a stream or channel
when facing downstream.

3..05. General Provisions of Regulation. In adMt10n to that
Cluoted in paragraph 3-62 above, the genera! provisions ot the Flood
Control, Regulations, contained in paragraphs 208.10(0.)(2) to 208.
10(0.)(9), botb inclusive, are quoted as follows:

"(2) nte state, political subdivision, thereof, or
other responsible local agency, Vhich furnished
assurance that it will maintain and operate flood
control works in accordance with regulationa
prescribed by the Secretary of War, as required
by law, shall appoint a permanent committee
consisting of, or headed by an official herein­
after called the "SUperintendent," wo shall be
reeponeible for tbe development and maintenance
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of, aad directly in charge of an organization
responsible for the efficient operation and main­
tenance of all structures and facilities dUring
flood periods and for continuous inspection and
maintenance of the project works during periods
of low water" all without cost to the United
states.

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

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

(5) No improvement shall be passed over" under or
through the valls" levees" improved channels or
floodways" nor shall any excavation or construc­
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 determtna­
tioD by the District Engineer of the War Depart-
ment or his authorized representative that such
improvements" excavation" construction" or
alteration vill not adversely affect the func­
tioning of the protective facillties. Such
improvements or alterations as (i18.y be found to be
desirable shall be constructed in accordance
vith standard engineering practice. Advice
regarding the effect of proposed improvements
or alterations on the functioning of the project
and information concerning methode of construction
acceptable under standard engineering practice
shall be obtained from the District Engineer,
or" ~f otherv1se obtained" shall be submitted
for his approval. Drawings or prints showing
such improvements or alterations as finally con­
sturcted shall be furnished the District ~neer
atter completion of the works.

(6) It shall be the duty of the State Department of
Water Resources to submit a semi,.annual report to
the District Englneer covering i t\9pection" main­
tenance" and operation of the protective ~rks.
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(7) The District Engineer or his authorized represen~

tative shall ha.ve access at all times to all
portions of the protective works.

(8) Maintenance measures or repairs 'Which the District
Engineer 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. 1I

3-06. Assistance to be Furnished b the District
The District ~,neer 11:

neer.

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

b. Make periodic inspections of the project works and
notify local interests of any repairs or maintenance measures
which 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 tull 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
ot-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 flood­
producing potentialities, assembling flood-fighting forces and
materials, and initiating and carrying out flood~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 cnalntenance work may be performed
efficiently and to insure that unexpected problems related to
flood control may be handled in an expedi1iious and orderly manner.
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'!be Superintendent should have available the names, addresues,
and telephone numbers of all bis key men and a reasonable number
of substitutes, '.lhcse key men should, in turn, have similar
data on all of the men who \lill assist them in the discharge of
their duties. '!be organization of key men should inclUde the
folloving:

(1) An ASsistant to act in the place of the Superin­
tendent in case of his absence or indisposition.

(2) Seator 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 end Records, 'lbe SUperintendent shall maintain
a flle of reports, records, end drawings concerning the project
works, readily available at ell times to the District Engineer.

c. Enoroachment or Tres us on Ri t-of-U • In accordance
with the provisions of Flood Control Re ations .10(a)(4), no
encroachment or trespass which will adversely affect the efficient
operation or meintenance of the project works shall be permitted on
the rlgbts-of-vey for the protective tacilities. The Superintendent
will, therefore, cause notices to be posted at conspicuous places
along the project rlgnt-of-vey directing public attention to this
regulation. The SUperintendent shell arrange tor the prosecution
of offenders under local ordinances and report action taken to the
state Reolamation Board.

d. E.~rmit8 tor Right-ot-Entry or Use of Portion of Riah1­
of-W!l' Permits tor temporary right-ot-entry or use of portion of
the ri8bt-of-vey shall not be issued without prior determination b.Y
the state Reclamation Board sufticiently in advence of ioouance 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 8S issued shall be furnished the
state Reclamation Board. Bee Exhibit G for sample permit of right­
ot-entry.

e. Permits tor I!P.rovemento or Construction \lithin the
Project Rigbt-ot-w~. All requests for permits for construction
ot any improvements of any nature Vithin the limits of the project
right-Of-way shall be referred to the District Engineer through
the state Reclamation Board for determination that such construction
will not adversely affect the stability, safety, and functioning
of the protective facilities, and for definition of conditions under
vhich permit should be granted. '!hese conditions vi11 include,
among others, the following items:
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(1) ~at all 'Work sball be performed:

(a) In accordance with standard engineering practice
and in accordance With pans and speoifications
approved by the District Engineer or his author­
ized representat!ve; drawings or prints of proposed
improvements or alterations to the eXisting flood
control 'Works must be submi'tted for approval 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, liAs Constructed II draWings
or prints, in duplicate showing such improvements as
finally constructed shall be furniShed the District Engineer.

f. Coordination of wcal Activities. In accordance with the provi­
sions of Flood Control Regulat':i.ons, paragraph 208.10(a~(9), the Superin­
tendent will, during periods of flood flow, coordinate the functions of
all agencies, both public ~nd private, that are connected with the pro­
tective works. Arrangements shall be made with the local law enforcement
agencies, street 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. Inspecti2!!'

(1) Flood Control Regulations, paragraph 208.10(b)(1), are
quoted in part as f01lo\ls:

lI(b) Levees (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
d~s and such intermediate times as m~ be necessary
to insure the best possible care of the levee."

(2) For sake of uniformity, and to the extent practicable,
the dates of inspection shall be as follows: 1 November,
1 M~, and immediately following each flood flow in excess
of a reading of 100.0 on the state Department ot Water
Resources gage located on the Butte City··Biggs Highway
Bridge over Cherokee Canal.

(3) The suggested check lists and instructions show in
Exhibit E, Sheets 1 to 11 inclusive, ere to be followed
in each inspection to insure that no features ot 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, E~libit E. Carbon
copy of the i.nspector's original field notes as recorded

·.on the check list shall be transmitted to the District .
Engineer immediately following each inspection, and one
copy included as an inclosure to the semiannual report
as provided in paragraph 3-07(i)(1) of this manual.

h. Maintenance.

(1) Flood Control Regulations, p8i'agraph 208.l0(b)(1} are
quoted in part as follows~

"(b)(l) Maintenance. '!he SUperintendent shall provide
at all times such maintenance as may be required to in­
sure serviceability of the structures in time of flood.
l-feasures shall be taken to . . . exterminate burro\ling .
animals, and to provide for • . . • . . . . . . • • • .
. • • removal of wild growth and drift deposits, and
repair of damage caused by erosion or other forces
. . . Immediate steps will be taken to correct danger-
ous conditions disclosed by such inspections. Regul~

maintenance repair measures shaJ.l be accomplished during
the appropriate season 8S scheduled by the Superintendent. II

(2) Full responsibility for making the repairs and the methods
used ia placed on the SUperintendent, but the experience
and facilities of the District Engineer vill be available
to him for advice 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 ot which are included in Exhibit B.
No change or alteration shell be made in any feature of
the project \larks without prior determination by the Dis­
trict Engineer that such alteration vill not adverse~

affect the stability and functioning of the protective
facilities. Plans and specifications of all changes or
alterations that m~ be proposed by the Superintendent
shall be submitted to the District Engineer for investiga­
tion end fPproval before prosecution of the work.

i. ReP5?rls.

(1) ~em1-AnnuaJ. Report. In accordance with the provisions
of the Flood Control Regulations, paragraph 208.10(a)(6),
the state Department of water Resources shell suomit Within
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a lO-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 protectiva 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 behavior of the protective "larks, and f100d­
fighting activities d\~ing the period.

(c) Prosecutions for encroachment or trespass.

(d) Permits issued for right-of-way or use of ri~lt­

of-uay.

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

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

(g) Fiscal statement of cost and maintenance 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 1941, the Department of Hater Resources
State of California, 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)
and reports its findings to the local agency, the state Reclamation Board
and the U. S. Army Engineer District, Sacramento, Corps of Engineers.
This activity, initiated pursuant to Section 208.l0(a) of the Federal
Regulations, has in effect provided for transfer from the local agencies
to the State Department of Water Resources the obligation of compliance
With Sections 8311, 8312, and 8313 of the Hater 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
maintained 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 to/ater Resources make a
detailed inspection of the levees in the spring and fall of each
year and note any required maintenance. 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.

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

(c) That all grass and weeds on the levee have been mowed wl:e re
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 all caves, slough, burrows, holes, slips, or other damaged
portions of the levee have been repaired.

~ (f) 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) 'lbat the crOl-m of the levee is well shaped and maintained, and
that unauthorized vehicular travel is restricted.

(i) 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.

Fbllowing this detailed inspection, a joint field inspection is
made with representatives of the responsible maintaining 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 Levee
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

TO FLOOD CONTROL REGULATIONS

4-01. Project Works. Construction along Cherokee Canal as covered
by this manual, 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 area for
a total distance of about 23 miles. For ful-ther 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 Cottonvoo<1 and Gold Run Creeks
to adopted grade and section by new construction with a 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 aggregate 10 feet in width. Access ramps,
turnouts and turnaroullB are also surfaced. For more complete detail of
items included in construction of the above-mentioned levees, refer to
the liAs Constructed II drawings of Exhibit B. Regulations regarding ins­
pection, maintenance and operation will be found in paragraphs 4-02b,
4-02c, and 4-02d of this manual.

b. Inspection.

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

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

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

(ii) 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, and that such facilities
are not becoming clogged;
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.,-.
(v) Drains through the levees and gates

on said drains are in good working
condition;

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

(vii) No action is being taken, such as
burning grass and weeds, during in­
appropriate seasons, which vill retard
or destroy the growth of sod; (see
Note (a) at end of subparagraph (1).)

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

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

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

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

(Xii) Encroachments are not being made on
the levee right-of-way which might
endanger the structure or hinder its
proper and efficient functioning
dUl'ing times of emergency.

Such inspections shall be made immecll. ately
prior to beginning of the flood season).
immediately folloving each major high water
period, and otherwise at intervals not
exceeding 90 daye; and such intermediate
times as may be necessary to insure the
best possible care of the levee, • ,II

Note (a)

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 subparagr~h

bel) of the regulations inconsistent therew1ith shell not apply. In
place of item (Vii), therefore, the following shall be observed:
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(2)

Weeds, 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 and extermination of burrowa

ing animals and that grass and weeds on
levee slopes be mowed where remov8.l by
burning is dangerous or impracticable,
such as on peat levees or where burning
'Would constitute a hazard.

TO insure the taking of such maintenance measures
as will be req\1ired 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) Settlement of levee fill.

(c) Erosion of levee slopes; both sides of levees.

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

(e) Condition of access roads and roadwo¥ on
levee.

c. Maintenance.

(1) Repairs to Levee Embanlonertt. Methods used for
repair or reconstruction of the levee fill will
depend on the extent of the damaged section. If
of small extent, the most suitable method Will
be to bring the levee back to line and grade by
a fill made in 6-1nch 10¥ers of earth free from
bl~sh, roots, sod or other unsuitable material. If
of larger extent, the fill should be made in the
same manner as the original construction, of selec­
ted material from borrow pits approvad for the
project, placed in uniform 10¥ers of loose material
and not more than 6 inches in depth and compacted
in accordance with the specifications under which
the work was completed or compacted according to
approved construction practices, the Superinten­
dent shall provide at all times such maintenance
as mO¥ be required to insure serviceability of
the levees in time of flood.
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(2) Depredations of Burrowing Animals. Dens and
runw8¥s formed Within the levee by burrowing
animals are frequently the causes of levee fail­
ures during flood stages. BurroWing animals
such as muskrats, ground hogs, ground squirrels,
moles and gophers, found in 'the levee should be
exterminated. The dens and runw8¥s should be
opened up and thoroughly compacted as they are
backfilled. T~vees kept properly cleared are
not seriously menaced by burrowing animals as
they prefer areas where a protective cover, Buch
as high grass, weeds, and brush is found. Several
methods of extermination are found effective, such
as trapping, baiting, and 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 roads to the levees shall
be maintained in such condition that they will
be accessible at all times to trucks used to
transport equipment and supplies for maintenance
of flood fighting.

d. Qperation.

(1) Pertinent Requirements of the Code of .Federal
Regulations. Flood ('/)ntro1 Regulations. Per.
208.10 (b)(2) are quoted in part as fo!lous:

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

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

(ii) Wave wash or scouring action is not
occuring;

(i1i) No low reaches of levee exist which
m8¥ be overtopped;

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

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

(2) It shall be the duty of the local agency respon­
sible for maintenance to keep in contact with the
state Department of lJater Resources I Flood Operao-_
tion Center during all periods of flood danger,
and maintain a patrol of the project works in their
area during periods of flood in excess of a reading
of 100.0 on the gage located on the Butte City ­
Biggs Highw~ Bridge crossing Cherokee Canal, as
referred to in paragraph 1-06 of this manual.

The Flood Operations Center is responslbite for
data collection and issuance of a joint stream fore N

cast 'With the U. S. Weather Bureau and coordinates
with the Sacramento District 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. A~ Engineer Division, South Pacific,
and the Director, Department of Water Resources,
state of California, for cooperative action during
flood emergencies.

4-03. Channels and Floodl-TaYs.

a. Description. The channel of this project lies between
the levees on botH banks -Of"Cherokee Canal 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 floodw~s will be found in paragraphs 4-03b,
c and d of this manual.

b. Inspection.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, Para.
208.l0{g){1) are quoted in part as follows:

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

(ii) The channel or flood,,~ is not being
restricted by the depositing of waSe
materials, building of unauthorized
structures or other encroachments;

(iii) The cnpacity of the cholU1el or floodway
is not being reduced by the formation
of shoals;

(iV) Banks are not being damaged by rain or
wave wash, and that no sloughing of
banks haa occurred;

(v) Riprnp sections and deflection dikes and
Halls are in good condition;

(vi) Approach and egress channels adjacent to
the improved channel or floodway nre suf­
ficiently clear of obstructions and debris
to permit proper functioning of the pro­
ject works.

Such inspections sholl be mode prior to the
beginning of the flood season and otherwise
at intervo.ls not to exceed 90 days. Iuunediate
steps will be taken to remedy any adverse
conditions disclosed by such inspections .•. II

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

(a) Location, extent and size of vegetal growth.

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

(c) Rubbish and industrial waste disposal.
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(d) Changes in the channel bed such as aggrada­
tion or degradation, which would interfere
with free-flow from aide drainage structures
or induce local meanders that would scour
the banks.

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

(f) Condition of project structure.

1. Channel walls;

a. Deviation from a~ignment and grade.

b. Development of cracks and spalla.

c. Mechanical injuries.

2. Fencing.

a. Injuries to posta, fencing or barbed
wire.

b. Damage to g~vanizing.

~. Earth fills:

a. Settlement.

b. Erosion of both slopes.

c. Excessive seepage or saturation area
back of fills.

d. Condition of bank protection - concrete
or stone blanket.

4. Right-Of-Way:

a. Presence of dumped refuse.

b. Encroachment or trespass.

(3) No excavation within the limits of this unit of tfhe
Cherokee Canal Project will be pennitted unless an
excavation permit has been approved by the State
Reclamation Balrd.
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(4) If any work is done to improve flow conditions in
Cherokee Canal, it should be coordinated With
the D1strict Engineer to insure that proper pro­
visions are made for channel alignment and capa­
city to conform to the existing project.

(5) ~le 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 making these inspections, the
check sheets included as Exhibit E shall be
explicitly follmred.

c. l.fa1ntenance.

(1) Pertinent Requirements of the Code of Federal
Re ations. Flood Control Regulations, Par.
20 .10 g 1) are quoted in part as follows:

II. • • • lnunediate steps will be taken to remedy
any adverse conditions disclosed by such inspec­
tion . • . • II

(2) Slloaling 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 uniform!ty of the bank lines.

(4) Sediment mld debris plugs or other obstructions
should be removed from the channel to prevent any
tendency for the flows to be deflected within the
channel. 'lbe heavy material likely to accumulate
in the new channel at the lIlOuths of tributaries
should be removed to keep the channel clear.

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

(6) Heeds 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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(1) All eroded concrete shall be repaired 8B aoon
as any reinforcing steel is exposed or erosion
approaches a d~pth of 4 inches. Fbr this purpose,
it is recommended that the repair be made by
thoroughly cleaning the surface by s~dblasting

and building up the section vith pneumatically
placed Portland cement mortar. All evidence of
settlement, uplift, or failure of concrete struc­
tures shall be referred to the State Department
of Water Resources for analysis and remedial
measures.

(8) All damage to fencing, whether resulting from
accidental or willful injuries or from corrosion,
shall be promptly repaired 111th new material in
order to maintain satisfactory protection to the
public.

d. gperation

are quoted in
Code of Federal(1)

part

"(g) Channels and floodwBys • . . (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. '.rhe improved
channel or floodwBy 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. II

4-04. Drainage and Irrigation Structures.

a. Description. Drainage and irrigation structures which
extend through the levees are listed as follows:
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DRAInAGE AND IRRIG/\TION STRUCWRES

Levee
Mile

Size
of
Pipe

Other Description
Feet
D~lolT

Cl'mm

Unit No. 1 - Cherokee Cnna1 - Ri~lt Bank

" II

Concrete Conduits
Riser Units W. S.
Flapgate 1I. S.

Flapgate U. S.
Gate Valve U. S. - Steel Plate Both Ends
Flapgate U. S.

II II

Flapgate ll. S.
Hestern Canal Siphon - Concrete Conduit
Flapgate H. S.
Flapgate \1. S. - Sl1degate L. S.

II II II "

13.5
1.6

8.6
13.3
6.9
9.4
9.4

11.8
9·1
8.2
1·1
1·1
8.9
1·1
7.2
7.6
4.0
6.1
4.2
l~ .2
4 .l~

6.5
1·7
7.8

10.0
7.8
9·2

18.0
13·4
12.6
ll~ .2
10.2
13·3
11.5
11.3
11.0
10.0
10.8
11.1
12·3
3·0
8.5

10.2
10.0

II

II

II

II

"

"

II

II

II
"

II

II

II

II

II

II

II

II

"
"

II

II

II

II

II
"

II

II

II

"

II

II

II

II

II

II

Riser Unit \1. S.
Flapgate U. 3. - Flashboards L. S.
Flapgate ll. S. - Flashboards L. S.
Richvale 1rrig. Cannl - Concrete Conduit
Concrete Conduits - S11degates '1. S.
Riser Unit H. S.
Concrete Pipe Siphon
I-'lapgate H. S. - Flashboards L. S.
P.G.&E. Gas Line
Riser Unit U. S.

II II II

Flapgate H. S.
Riser Unit H. S.
Riser Unit H. S.
Riser Unit H. S.
Flapgate U. S.
Flapgate H. S.
Flapgate H. S. - Slidegate L. S.
l<'lnpgate \-1. S.
Flapgate U. S. - Slidegate L. S.
Flnpgate U. S. - Slidegate L. S.

" " II "

24 11CMP
36 11Cl.1P
24"CI·1P
24"Cl-1P
24"Clo1P
36"Cl-1P
24 11Clo1P
24 11Cl.fP
24"CI·1P
24 11Cl.1P
36 11Cl.1P
24"Cl.fP
24 11Cl·1P
24I1C~·1P

3-8'x10'
24"Cl·1P
24 11Cl·1P
24 11Clotp
24 11CloIP
24 11Cl·1P
24 "Cl·1P
24 11Cl·1P
48"Cl.1P
24"CHP
24"Clo1P
5'x1'
2 -4.5 ' xl~ .5'
24"Cl'lP
72 11

36"Cl·tp
811Stee1
6o"Cl.fP
60 llClolP
30"Cl.fP
36 11Cl.1P
30 llCMP
24 11Cl.1P
24 11Cl.fP
12 11Steel
36"Cl.1P
3611cHP
30 1lCl.fP
2·9·9'x9.7'
2-42 11CMP
24"CI.fP

1.15
1.62
1.69
2.35
2.7

'
}

3·10
3·29
3·31
3.80
3.82
4.43
4.94
5.43
5.48
5.49
5.73
5·97
6.34
6.56
1.10
1·34
1.58
1.76
8.12
8.40
8.95
8.96
8.98
9.02
9·09

10.03
11.21
11.78
12·31
12.38
12.94
13.53
13.96
13·91
11~.19

15·12
15·95
16.43
11.43
11.47
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DRAINAGE AND IRREIGATIOn STRUC'IURES, CONT'D

Levee
MHe

size
ot

Pipe
Other Description

Feet
b~low

Crown

Unit No. 2 - Cherokee Canal - Lett Bank

" "

Flapgate ~~. S.

Riser Units W. S.
" " "

F1apgnte \1. S.
Riser Unit lI. S.

" " "

l~ .0
11.5
11.2
11.5

13.0
13.2
11.2
12.8
14.5
11.5
13·5
9.5
8.2

11.1
11.1
15.0
15.6

5 .l~

5.9
2.0
9·2

6.0
10.6
2.8
1·5

10.0
8.5
8.1

10.0
10.0
9.2
8.4
9.3
5·1
9·0

"

"

II
"

"
"
"
"

"
II

"
"
"

"
"

II

"
"

II
"

Riser Unit lI. S.
F1apgate H. S.

" "

Bolted Flange W. S. - (Cottonwood Creek)
F1apgate W. S. - (Cottonwood Creek)
Western Canal - (Cherokee Canal) Concrete

Conduit
Richvale Irri.-Cherokee Canal-Lett Bank
Drain Into Cherokee C{\l1al
Flapgate H. S.
Gas Line
Riser Unit H. S.
Flapgate U. S.

I' II

Flapgate l~. S.
F1apgate lL S. - (Goldrun Creek)

" II (Goldrun Creek)
" " (Cottonwood Creek)

Oas Line - (cottom-Tood Creek)
F1apgate W. S. - (Cottonwood Creek)
"" " "

Flapgate W. S.
Riser Unit H. S.
Pump H. S.
Flapgate W. S. - Slidgegate L. S.
"" II II

24"CHP
24 "C1ofP
16"Stee1
24"Cf.fP
2-36"CHP
36"Cl·1P
36"Cl4P
36"cMP
36"CHP
36"CHP
36"Cl4P
36"CNP
24"c~1P

30"CMP
6"Stee1

24"Cl>1P
30"CMP
6"Steel

36"CMP
3-B'x10'

3-6'x6.5 1

36"Cl.fP
30"CHP
8"Stee1

30"CMP
24 "CI·1P
24"CI·1P
36"CMP
36"CMP
36"CMP
30"CHP
3-16" steel
24 "Cl·1P
24"Cl4P
36"Cl>1P
36"Cl4P
24"CHP

0.04
0.51
1.61
1.10
2.54
2.63
2.65
2.66
3.61
3.61
3.85
4.20
4.69
5.06
5·08
5.13
5.34
5.41
5.85
6.13

9.66
9.66
9.68

10.61
13.03
15.62
15.81
16.26
11.06
18.31
20.15
21.00
21.60
22.08
22.40
22.40
22.41

Note on abbreviations:
CloW - Corrugated 1·1eta1 Pipe
U.S. - Haterside
L.S. - Landside

24



b. Inspection.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para-
graph 208.10 (d)(l), are quoted in part aD follovs:

'I(d) Drainage structures (1) Maintenanl:c - Adequate
measures shall be take" to insure that inlet
and outlet channels are kept open and that trash,
drift, or debrts is not allowed to accumulate
near drainage structures. Flap g~.tes and manu­
ally operated gates anti valves on drainage
structures shall be examined, oiled. and trial
operated at least once every 90 deyR •...•...•...•
Periodic inspections shell be made by the Super­
intendent to be certain that:

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

(ii) Inlet 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 ViII be taken to repair
damage, replace missing or broken parts,
or remedy adverse conditions disclosed by
such inspections. II

(2) After each inspection reqUired immediately prior to
the beginning of the flood season; immediately follov­
ing each major high water period at such other times as
m~ be necessary to insure the best possible care of
the levee, the folloving items, if applicable, shall
be particularly noted:

(8) Debris or other obstructions to flo",.

(b) Condition of pipes and gates.

(c) Damage or scttlcment of pipe.

(d) Condition of concrete-oracks, spalls, erosion.
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c. Maintenance.

(1)

(2)

All eroded concrete shall be repaired as soon as
erosion reaches a depth of 4 inches or w'Y rcin­
forcing steel is exposcd. For this pUrPOse it
is recommended that tile repair be made by
thoroughly cleaning the surface by sandblasting
and bUilding up the concrete to its original sec­
tion With pneumatically-placed Portland cement
mortar. All evidences of settlement, uplift, or
failure of concrete structures should be referred
to the State Engineer for an~8i8 rold recommenda­
tion of remedial measures.

If the inspection shows that the automatic drainage
structures have been Jammed in an open position by
debris or other obstructions, 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
pertaining to drainage structures is essential for
proper maintenance of the levee system covered by
this manual. Levee failures caused by neglected
drainage structures are of common occurrence; it is,
thel'efore, of utmost importance that these structures
alw~s be kept in perfect 'Working condition in
ac<:ordance with the regulations.

Care should be taken not to bury any of the side
drainage inlets in the event that it bec9,mes
necessary to fill any of the low-lying pickets in
back of the levee. Plans for the maintenance of
drainage facilities at any such points should be
submitted to the State Reclamation Board for
approval before such work is started.

d. Qeeration.

(1) Pertinent Regulations of the Code of Federal
Regulations. Flood COl tro1 Regulations,
paragraph 208.10 (d)(2) are quoted in part 8S
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

26



of the gate shall be removed. Automatic
gates shall be closely observed until it has
bee~ascert8ined that they are securely closed
..•.•All drainage structures in the levee shall
be inspected frequently during floods to ascer­
tain whether seepage is taking place along the
lines of' their contact with the embankment. Imme­
diate steps shall be taken to correct any adverse
conditions. II

(2) 'lhe outlets of side drainage structures inundate at
relatively 1pw 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 a8 a part of, or existed in conjunction with,
the protective works, and which might affect their functioning, include
the following:

(1) Bridges.

The following bridges cross Cherokee Canal:

station

66+30
198+23
411+45
591+25
643+80
111+60
892+60
949+00
1069+34

Use

Colusa-Gridley Road
Schohr Road
Afton-B1ggs Road
Butte City-Biggs lIighwl\Y
SPRR Bridge Crossings
Richvale-ChiCO Road
Nelson-Shippee Road
SNRR Bridge Crossing
Gage-Shippee Road

Owner

Butte County
Mrs. Elna Schohr
Butte County
Butte County
SPRR Co.
Butte County
Butte County
Sacto.Northern 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) Io/drologic FUcilities. A continuous water stege
recorded and staff gage located on the downstream side of the Butte City­
Biggs Highw8¥ Bridge croasing Cherokee Canal. This station to be main­
tained by the state Department of lIater Resources.
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b. InsEection and l~intenance.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, para­
graph 208.10 (h)(l) are quoted in part as follows:

"(h) Miscellaneous Facilities. (1) l>1aintenance.
l~soellaneouG structures and facilities con­
structed as a part of the protective works
and other structures and facilities which
function as a part of, or affect the efficient
functioning of the protective works, shall be
periodically inspected by the Superintendent
and appropriate maintenance measures taken.
Damaged or unserviceable parts shall be replaced
wi thout de1.~ • • • • II

(2) Inspection of the miscellaneous facilities shall
be made at the seme time that the inspection of the
other features of the project are made, end shall
be reported on check list No.3, sheet l~. 4 of
EXHIBIT E.

(3) '!he interest of the Corps of Engineers and the
responsibility of the local interests in the
existing highw~ and railroad bridges is confined
to their effect on the Gafety and functioning of
the flood control channel, but any conditions
noted in the inspections that m~ affect them in
any we:y should, as a matter of courtesy, be brought
to the attention of the a~ncies maintaining and
operation them. If the inspection of any miscel­
laneous structure, either eXistent or constructed
in the future under permit, discloses any condition
that indicates the probability of failure during
periods of high water, the Superintendent shall
address a letter to the owner of the structure,
quoting this manual as authority and inviting
attention to the conditions observed end requesting
that immediate steps be taken to correct them. A
copy of Buch letter shall be forwarded to the Dis­
trict Engineer for his infolimation. 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
EXllIBIT D of this manuel.

(4) The purpose of maintenance work is to insure continuous
satisfactory operation of equipment. It is, therefon;
important in such 'Work that all possible causes of future

28



trouble be found and corrected. Particular
attention should be given to minor weaknesses
which may be an indication of f\\ture trouble.

c. Operation.

(1) Requirements of the Code of Federal Re
~'lood Control RegulationsJ paragraph
is quoted as folloYs:

"(2) Operation. Miscell811eous 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. II



SECTION V

SUGGES'IRD HETlIOOO OF COl.ffiATING FLOOD CONDITIONS

5-01. Methode.S\~gested. MOnt of the methods described herein
have been developed during years of experience with the various prob-
lems that otten 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 m~ arise. The remarks
are primarily concelined with the earthen portions of the levee system.
If problems not covered by these suggestions arise, where the Super­
intendent is in doubt 88 to the procedure to be taken, he will be
expected to consult the state Department of Water Resources, and follow
standard engineering practices 1n meeting the situation. It should be
noted that it is much better to be over-prepared for a "flood-fight" than
to find at the last moment that preparations were incomplete or unsatis­
factory. COnfidence of the protected persona and firms is a valuable
Bsset 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. 'Ibis 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 to the cross-sectional area of the levee, the levee's height
and the degree of maintenance. A \Iell constructed levee of proper sec­
tion should, if maintained and not overtopped, hold throughout any major
flood. HO\levelj a serious accident m~ result in a break. Foundation
troubles result in sand boils or a sinking levee, and the local uae of
unsatisfactory materials causes slides and sloughs. However, such
threatened fe.1lures can be met if prompt action is taken and proper
methods of treatment are used. Wave wash 1s 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 Damage. local interests should continually
guard against premeditated damage to the levee. In 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 breaking of the opposite line.

5-04. security. Personnel of the Corps of ~ineers, whether
military or civilian, are not vested with any civil police authority
in the performance of their engineering duties, and they Will not
attempt to exercise any such authority. The responsibility for
PX'Otecting flood control \Iorks against sBbotage, acts of depredation,
or other unlawful acts reats With the local interests through local
and state Governmental agencies.
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5-05. ~s~ction of Flood Contro~ Wor~s. Immediately upon
receipt of information that a high water is imminent, local interests
responsible for maint~nance should form a skeleton organization, capable
of quick expansion, ond assign individuals (Sector .Foremen) to have
charge of definite 8~otions of levees. As his initial activity, eabh
Sector Foreman ehould go over his entire sector and parts of adjacent
sectors, making a detailed inspection, particularly with reference
to the following matters:

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

b. Condition of new levees and recent repairs.

c. Condition of culverts, flap gates, end sluice gates.

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

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

f. Communications; locate and check all necessary tele ft

phones in the sector.

5-06. Preliminaq Repair Work. After the initial inspection
has been made, each Sector Foreman should recruit a labor crew and
proVide it lIith tools such as shovels, axes, wheelbarrows, etc. In
addition, bulldozers, scrapers, trucks, etc~ should be located and
made ready for UBe in case of emergency. '!hen immediate aotion
should be taken to perform the follo\o11ng work:

a. Fill up holes or washes in the levee crown, slopes,
and landslde berms. Where nell construotion has been completed during
the year, rain washes end deep gul11es melf have developed. While the
levee is new, preparations should be made in advance to combat lIave
\lash along the e<posed reaches.

b. Repair gaps where road crossings have been WOl'n down
and the levee is below grade. In filling the road crossings, i t m~
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 on exposed reach, subject to wave wash, the nev
section should be faced w1th bags of sand.

c. Repair and close all flap gates on culverts end Bee that
they are seated properly before they are covered w1th flood waters.
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d. Ascertain that all roads to end along the levee are
in a good state ot repair. '!be Superintendent should obtain assiat­

Slee trom the county rvad forces to have all ronds put in first-claDS
condition.

e. IDcat£. necessary tools and materials (sacks, sandbags,
brush, lumber, lights, etc.), and distribute and store the seme at
points where active maintenance ia antjCipated.

f. Check and obtain repair of all telephones lines necessary
for operation, obtain lists of all teem forces, motorboats, motor
cars, end 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.
on the levee
of-way. Cut
proVided.

COmmunicate directly with owers of all stock pastured
and direct that all stock be removed from the levee right·
all fences crossing the levee that do not have gates

1. Investigate all drainage ditches on the lendside of the
levee and open these drains when obstructions exist. Prepare to cut
the necessary Beep drainage ditches; however, no attempt should be
made to drain the levee slope until actual seepage takes place.

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

5-01. Dis8Bter Relt!'. 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 dis8Bter victims. Relief measures can be under­
taken by the Department of the Army through 1ts 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. Arter the above preliminary organization and
precaustions have been completed, the "flood fight II i taelt commences.
'!be 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 '-lar Department.

a. Drain!!8e of Slopes. This work can be done economically
while awaiting developments and will serve to make the levees more
efficient. Crews should be orgouized to cut seep drains at all places
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on the levee and berm ~hen seepage appears. The drains should be
V-shaped, no deeper than necessary, and never more than 611 deep.
Care must be taken not to cut the sod unnecessarily. In 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, ~ioh, in general, should lead straight
across the~dside berm into the landside pits or nearest natural
or artificial drain.

b. Sand Boils. These danger spots are serious if dis­
charging materiat. The cammon method of controlling sand boils
consists of walling up a ~atertight sack ring around the boil up to
a height necessary to reduce the velocity of flov to a point at
which material io no longer discharged from the boil. See ~libit

"c" Plnte 1. The sack ring around the boil should be large enough
to protect the defective aren immediately surrounding the boil.
If several boils of sufficient force to displace sand are observed
a sack sublevee may be built around the entire nest of boils,
r1s1ng to such a height that none or the boila ~ill discharge ~ith

enough force to displaoe sand.

o. Have Hash. 'fue Supervisor for local interests and
Sector FOremen should study the levee beforehand to determine the

possibility of ~ave v8sh. All such reaches will be located well in
advance and for use in emergenoy, a reserve supply of filled oacks and
rolls of ootton bagging will be kept on board flats. If the slope is
vell sodded, a storm of an hour's duration should cause very little
damage. During periods of high ~ind end high water, ample labor should
stand by and experlence~personnel should observe where the washouts are
beginning by sounding or by actually wading along the submerged slope.
Sections of cotton bagging should be placed over the washed aress, as
shown on Exhibit "C", Plate 3. As an alternative, filled sacks should
be placed in the cut in an effective manner end as soon as possible.
Tho filled sacks should be laid in sections of sufficient length to give
protection well above the anticipated rise. Bagging ao 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 buHt at any convenient place and
easily set in place on the job.

d. Scours. A careful observation should be made of tho
riverside of the lovee at all localitios where a current of more
than two feet For second 1s observed, or ,..here profiles ShO\-T a
high water slope of t~o feet per mile or greater. Trouble may be
looked for at the ends of old levee dikes, road-crossing ramps, old
traverses, and places where pipes, sewers and other structures
penetrate the levee. If IDlY 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 checlt scour in the pits, on the slopes, or at the
ends of dikes will be to construct deflection dikes using brush,
treetops, or lumber, driving stakes and wiring together, and filling
in between 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 14 by 14 feet in plan 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 ral1 fence
fashion at all corners and intersections. They are divided into fom'
compartments of about equal area by two perpendicular cross walls
constructed in the same manner as the side walls. The floors and
covers nre bul1t up of double 1" x 4" boards spaced about 9" center­
to-center. Under the floor and porpendicular 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 arc nailed with one 20d nail. The compart­
ments nre filled with rock before covering. Each vall intersection
of the fabricated cribs is securely fastened by a loop of no. 9 ,.,ire.
See Exhibit "C", Plate 4.

5-09. Topping. Immediate consideration shOUld be given tho
grade line of eacb:levee section by comparison of existing grades
\tith those show on the dravings, Exhibit "B". If any reaches show
a grade below the previous highest vater, 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, Culiforn1a,
8S follows:

a. sack topx>1ng. Sock topping may be used to raise the
crown of the levee about three feet. ~le sucks should be laid
stretchervise or along the levee for the first layer, crosswise
tOl' the second layerJ and so on. Saclts should be lapped at least
1/3 either vay and \loll mauled into place. Hhen properly sacked
and tamped, one sack ,,111 give about three to four 1nches of
topping. If gravel is available, it should be used for the front
facing so as to avoid washing out.

b. Lunber and suck topping. This is the most coovnonly
used method of raIsIng low roacties In omorgencies9 In putting on
this topping, as vell 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" boords nailed to the landaide of the stakes. This wall,
backed with a aingle tier of sacks, will hold out at least one foot



of water. If a second foot is necessary, the layers ot sacks will
have to be increased 1n nllCabel' 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 or the sacks as shown on the drawing,
Exhibit "0", Plate 5.

5-10. Transportation. In instances where it is necessary to
send equipment over roads that are impassable due to mud or sand,
their passage may be provided by the use of a plank road or by
means of steel or wire mats. Telephone or radio communication should
be provided along dangerous stretches of the levee \1hen travel or
other satisfactory means of communication cannot be maintained.

5-11. Use of Government Plant. ~le District Engineer is
authorized to use or loan Government property and plant in cases of
emergency where life is in danger and there is no opportunity to
secure prior authority for such use. The authority alao extends
to saving of property where no Buitable private equipment is avail­
able, provided ouch use is without detriment to the government.
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EXHIBIT A

FEDERAL FLOOD CONTROL REGUlA TIONS

mUBI'!' A



1rjTL~'_~NAVIOAfJOH A,"Nb;~ . '
. . ;·HAVIOADLEWATERS .. ,;-.,.

aaptn u-.Corp·. of EnJinur., '·u··:
Dtpartment •

PAll. 20e--Piooo CoNtROL'~~o••
KUlnaUHCI aH1l ouunOK 0' n.oo.

COKnOJ. 'WOUCI. • •

PunUU1\ to the provWolll of uetlWlI .
or the Ac' of CQDl1'e.&I .pproved June ~l ,.'
lISa. u amended U1d .upplemente4. (0
Bt.t. mil 110 81"t. &11; and »8t&&. '
W: 13 V. 8. 0: '010: 'Ole>-I), \be fol. .
lowlnr reaulaUolll a.re hereb, preacrtbtcl ..
to ,0YlI"&\ the mamunt.nee U1d opua. .
UOQ or tIood control woru:

t 101.10 toea' ~oo4 "'0'"'1011 WI"; , I.
tn4lnlenan04 and operatlon 01 "nlolur"..,
.114 lacftlttei-(.) a",,,ar. m Tbe· - _
..uuc&WCI and ,.eWUu cOIUtruOtecl br·
the VnJud 81ates for 10C&1 flood protec. .
Uon aball be conttnuoUlI,maJntalnecS In
luoh , manner U1d opera\ed a' .uell
um~ and tor such perJodi u IIlI1 be .
DeOusII7 &0 obtlln U1a mll.WIIIlI .'
Mnetlta. . .

U) '!'be st.~. polldeal aubdJVIt!oQ ,'.
Ulereof, or other rupoJUlble local
"enor, whleb turnlahed auurance U1q
" -'U.mlJntAlQ and operate, flood con·
trol workl m aecordAn«l with relU1a·
UoM preaorl~ br the 8ecret.,., of War,
u requlrecl br lAW, .h.U apPOIn' a per·
1IWl.ft\ coDUnlttte conalatlpi of or
beaclecl br nn omolll herematler ollJecS
\be "BuPOrlu\endonl," who .hall be ft· .
III'O&\Ilb~ lor the dno_ent &lid mIlA.
&tPan" ot, anll dlreotb' In oharn ofl &Q
OI'IanJr,aUon reapon,alblo lor U\e tJD~ en'
OPUaUoA ancl malnteDaDce of .U of 'be

. ILruotWN NId t~U.. durlnl dood
portocs. t.Il4 lor conUJ1uou.t mspecUOn
~4, pulDtenanco of' Ulo project woru
cNrhl. perfoda of loW waw, .U wlthOUl.001' to the United Ot.ate.t.

(I) A r6!elVo .uppl, of mal.erlAla
~edocl dlUln, • iJood emorune, ehlll
be kept on hand It au tlmea. "

(n No oneroaehmenl or' \rUPQI
.wbloh will ndyereel, afleel Ule eftlelenl
operation or malntenaneo of tho proJ~l
woru ohaU be pcrml"ed lIPDnthe rt.b...•
ot.WIY for Ulo prouetlvo tacUllIe.s,

(&) NO'lmprovement. Ihlll be pauecl
OY", under, or tbro\l8h the wall•• lenu.
wprovod cbannela or &odwl1'. IlOf •
_baU 1'111 exCt\yaUon or COMlrucUon be
Pttinltte4 wllhlntheUmll.. of tbo proS·
00' rtahl·of·wIY, nor thaU .n, chan..
be mado In any teature 01 the woru
wtthoul pliordetumlJlaUon by tho DSs·
,"ot EncJn~rot tbo War Dopartmont·
Of hls authorized repreaentiUvo thas
,uell Improvement, excavatlon, con.truo­
tton, or alteration will not adye'rael, .f.
t~l tbo functlonlnl 01 tho protecUvo·.
taollltlea. Bueh Improvements or altor· .
aUoM u may bo lound to bo deallabls .
'ancl pcrUl1&.tlblo under tho above de·
t41tmlpaUon ahall bo oonstnlete4 m ac·
cordanoo 19l1h atandllld enllneerln,
praetlco. Advice reaardlol tho etreel of
prop05ed Improvemonl4 or alleralton,
QQ' the funotlonlnll 01 tho proJcct and \Or
formation concernlnl motho,h 61 con·
.lfUctloQ aceepl4b10 under Ilandard en· .
,Inoerlnl praotleo 8hall be obtaIned from
thlt Dlltnet Enslneer or, It otherwlU
obtalned,lhall be .ubmllted tor hi••p.
J*oval. Drawlnlll or print, .hom,
auc.h ~provtmenl4 or .•lteratlon, a,
ball, cOlUuuctell.hllll b. furnL\bod tbe
Vletlid Inllnur aller completion of Ute
work.

It) 1\ .hall be the dU&r of I~ IUper· th.le"t. Immediate IUpa wUI bt lak.n
lDUlidenl t6 lubmJt a~etmfllHlull rtllOn- .... to eO{lect danlCro\IA e~nc1JUon. dlaelolfd
to thil D1.hlelEntlnur tov.rlUllnapcc· 'a' br iueh ·lnipe.eUolii:, rnlUll"~lflaTnlt.· I •

Uoo. IliAIDtenlne'; and 'operatloo'of UII: ': IW1Co r'I1~(Dieuurc's' ~'lW1 ~ ~~~'i'
prolt(Uve·yorQ. " .•, f" "'1" :" ii" ,'".: plJohed durlJli ~. apPl'oprtatl'stUOh'

m The Duh1ct:h.llittr 'or:bIf aU·.t: '.' II aeheduJe4 ti, &he'BuPerlntd!1e"t~~'..!
tbortud reprC6ealaUvn .ball ,have ac·.... m O,,"o"on. DutlJlr ftcO'er iSfflO(ti· ,',
UilI.t.U "Olea to all porUoll' of tht pr.Oo .\ the loveo .hall be "Iitolled ~nUnu~~l,·:"
tleU" works. _.. : ,.\.. ." .' to k>ca~ poUlbl. hnd boUJ or unUlual' '

(II Malnunanc, m.u\ute 4r· rtJ)tlll wllnu. of the Iindward .Iope &lid 'to bt .'.
wblob the nt.trSn EIlataur c1fellll a~. C4rlaln that: . ."', .. (
I&4&lJ aha1l be promptI, tak'll or made. . . (I) There ar. no tndteatlons of .Udn

(N Appropril~ m.uwu. ahlU be or .IOUlbl dev.lopln,: '
taken b, local authoriUu to maur, Ul., (u) W.v. Wllb or ,coulin, aobOA Ie

. the leUvlU.. of aU local O"lnleaUOIUI hOt ocourrtn,:
ollfnUna publlo or prtvate f"eWUes eon. (W) No low ruehea of Inta tllltMet'" wltb Ulo prol4ellva wom u. co. "hleh ma, b. overtopped I
orcUD.~ "nh Ulon 01 the BliJlerlJltend. (Iv) Nb other oondillol\t utAt whlob
I'W, OrtwL\Uon durin. dooCi PtrIoc1e. IlIl,ht ,odln••r tho .truotlUa.

C10) 'Jbe.War Departm.nt will fUJ'lllah Approprllte advane, m.uutte WIll be' .
loe" Interu'" with .•n Opera"on and bken to lnault tha avalllbUltr 01 ad••, "
ll&1llunaDee ManuII tor .acb compl.t.ed QU'~ labor and materl.1I to b1"t all
proJed. or aeparate uaoful part U1ereof, .' contlDaenolea. lmtntdllte atepe wm be
to uda' thom In clllJln, out Uleli.ob. tak.n to oontrol an, condlUon whlob
1J,IUolll under tim. re.uIIUoM. ,ndlJ1,arl tho" levee and to "pair tbt l

Cb)~;....m UClfnlfu"",·Tb·' damllecl aeotlon. . '.
8u~lntend~nt lhaU provide.' III Um.. (0),1ood UClU,.-(l) JlClfll'tII4l1C1.; '.
.ucb P1alDtenance u m.,.be requ(rH to ,.liodJo lnapecUolll ahUl be m.di by tbI"
~un IOrvluabWt, 01 the .lructlUlI·lD Buperlnl4ndenl to bi urtalft tbatl . _
ume of ftood. Ileuur.. eball be ",k.n (I) No lOep.... dtlU"W artu, Of :
to PlOtDO\e tha arowth of eod, tltermI· ..nd bolla arlt oocurrlnt;
bite bF!0wlnl .nlm.la, and to prOYIde (U) No undue ..tUomen, halooo~
tv ·rouUna mowlna of tho UaN' aDd "hlob aflee'" the I"blllt, ot \I" ....,..,
wMdl. removal of ",ncl ar0Tttb &lid drift Ita w.ter U,blnell; " . .
d.poaI.... and reP6tr of damalO eauaed br (UU No trUI ew'.th, rooW of wblolt ' ,
.rOllon or other fore... Where prlO· mtlht extend under tho.wall and 01... -
tJcabl., meulUei ahAll be taken to r.tard ac:celera,'ed "'Pal. pethlt ,., 'I.
bank .r~l()n b, plantlnt of 1Il1Uow. 'or ( ) Th 'Ita h •••· d 'other auJ&Able arowtb on are.. rlverw~ Iv. COIlcre.. ,'""'! nO n tr,ona .
of the leven. Perlodlo hupec.lo.... ... "a",ilI, 'chJPiilnif'or -bi'eU1niw'"an• _... dunl whlcil inf.ht atr..~ lba' ,tabWtJ •
be mid. b, the 8uperlntendent to I¥Urt 01 the will Of I...·••ter U,htn_r ; . ,
th., tb. above mllntenlMO mtuurtt (y) Thore are no Ineroaehm'llla uP9ft.,
are beln, etrectlvel, urrl.cI ou, and. tho r1,ht.of.w., whleb Wlbt.lUtan;er ,.
further, to b. oertaln thlt: "'RA. I ...~

(1) No unlUual ",memenl, aJo\4lblnr, ~~~::~f .~~..la ••,,:,CUonlnI
or mll.enal lou of lTad. or .lent crON (vi) Care Ie btln:s derolae4 to pre.
Motion ha.s taken plac.; YIn' aceUD1u1ltlon of ttaahand debrl, .

Ill) 'No c.vlllI has occurreil on Iltber edjacen' to wau.. &lid to Jnlur. lbat no
tb. land .Id. or the river .Ide of tballvae Or04 aro belna buU' nur them. .
wblch ml,hl affect tho lteblllt, of lbi "m No~ eaV1ll. C(lndlUoDl ula'
levee aeeUon I ""nvarel of tho wall which Illlallt',01\9

(lUI No' nepa,o. uturated are..., or daPllor 1~ ..labWt'l " " . ;'" "I. ,'."
und bolls are oecurrtn.; , (vW) TJQ,e dmInaIa .,.temiaD4 pm·:'

CI,) To e dralnllO .,.tems .nd proa. .lUo.reUd woUl we fn llooCl worldna eon·
sur. relief wells 110 In ,ood workln, con- d!t1on, ,and U1:'~ IU~b '.&OWU.. are not;'
clJtlon, and' that auch f;'OlH\lu art 110' btcoin!nl c1oalltit,· ... ; :::. .
beoomln, cioncd; .Buch IJupeCtloM atiall be IlIld. llQ\e. .

(v) Oraln. tbroulh th. loyeCl· an4 'e11lttl, prior lO'hli f?69rDJllJl, of tbe doo4..tea oil .ald drafM are In ,004 workJn, .euon. Immedlatel, foUowlJl, each m.·· .
oondltlon; lor bl.b w.t~r Poltod; and otberwtlo '\',

(vi) No revetment work or rlpr.p hal !nl.en'" no' exoeeclln, 80 day••. Net.••.·
been dloplaeed. washed out, or removedJ \U04 to ellmln.l. cuoroaebmen'" andof-,

(vU) No aoUon. Is beln, '-Ilen; lUeb feet ropalrl found Jl.UII&r)' by .ucb In-
ublUnlJll srue lind weedl durtnt In.· epeOtiODl ehnU be undortakeo lauot4l·.:·
~ppropli.to leasoDl,' whloh ,,11I rotard _tel,. AU r.p4u••hlll be acoompllabed'
6r !lealro, tho .ro"ln of .cd;· b1 methods lIc:ceptable III .tanderd ..,~ '.

· (villi; AoctMroade &0 &lIcl on thallYN flneerln, pr.cUce. ' '.....
ara belnl properl, tjMnlamedl :. . <II Opera lion. Continuous patrol or '"

· (fa) Cattle llllarc1e &lid ••tea aro 11\ the waU .bllli be mllllLllned dllliR, ftoed •
,ood condll/on: . . .' :. , perlodl to locate po:4\blo leuBIO at luOP. :

(x) OroWn of.leveo II ahaped 10'" to oUth Jotnla or ••6p&aO undemeaUl tlll:(
dralA reldll, .n4 roadw., thereon. It wall. J10aUni plAnl or boll4 wlU no\ ba·
M" II well ihap04 and mllntalnedl allowed to Ue .,lIna' or U. up to the

(all Thero I.. no unlutborlUd I1'UIn. wall. BhouJd.1t become nec.euu, durSn'
or vobl~lar Ir.moon the leveca; a llood ImUllne, to paM ano)'or cabin
· (JIll Jtncroac·hh1ent. are not- belnl ovor the wall. adeQu,~ in..:Uti .baU

P,1ldo on Jb. Iavee rlaM·ol·w., Which be taken to prol.eol the coner..~ .ncl eon· .
hlJiht endanler Ibo .truet\lr. or hlDder atructton Join". lmmedJa:.o .tepe .hall
I'" proper ~el emolenl functlonlnl dur- bo taken to correct Iny eonclJUon wbleb
In limes of emeriOncr. epdM,erl the .Iablllt, of Ihe wlU.

Bueh IQlpOClIoM .hall ba made w.J- (d) Drolnag. "rlIo'llr,,-(I) Jlolnl~•..
mediately prior to the bt,lnnInI of tHl nanc,. Adequat. meuulU .hlll be tllie"
ftood ...son; 1nUIledJatel, lollowlil, each to llUure that Inlo' apd outlet CbUUlCIl .
Iilljor hl.h waler period. and othenvlll an topl open anll tbat truh. c1rltt.,or.
al InterV~la not el!ceedJDI ~ da,.. nd debt1e Ie no~ auowed to acoumullte n.~
lueb lnl.rh1.dllte lImu .. m., be P«tl. draIn". .tnlehiru. P1ap ,al«' IlJld
urr to IDllUe tho be.t paulbte ca.... of mapu-.JI, operahd .,t« ancl ValVN on.
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drlllna5;O atructuru ahQIl be txQmlned.
oiled. nnd lrlt\1 opert\ted at leLSt once
ever)' 00 dl\)'I. Where dralnago struc·
ture. Arc provided with .top lila or olher
eJnClgency cloaure•• the condition of tbe
equipment lind Iia howlnli ahall bo In·
.peeled rUullltly and Atrtal Installation
of the emcracncy cloaure ehall be mads
atlell.t once each year. Petiodlo Inspec.
tlon••hllll be made by nie Buperlnund.
eM to bo cerlaln that:

(J) Plpe•• llltU. operatin, methanJun,
nprAP. And heAdWAlls Arll In ,ood con·

• c1JUon:
CU) Inld And outlet channell "reopan;
(Ill) ClUe I. being exercl,ed to prevent

the AccumulQtlon of tra~h and debrlJ
near the alructure. and thM no fun are
beln, bum neBr bltumlnow coaud plpea:

(Iv) Eroalon It not occuriln, adjacent
to the etructure whiCh might endanger
ILl wAler tightness or atablmy.

Immedlale .teps wlll be taken to reo
paIr dBmallc. replaco mwln, or broken
paru. or remedy Adverso'condltlona dU·
dosed by .uch INpeclionJ.

I:n Opn(Jl/olI. Whenever hlgl\ water
condJUona lmrend. all SlIte, will bo In·
apected Aahor time beforo waler reaches
the Invert of the pipe and any object
wbleh mllhl prevent cloture of the gate
thall bo removed. Automallo lIate, 'hall
bt cJocely observed until U has been M·
urtalned that they are aecurely closed.
Manually operated gates lind valve., ,ball
be doaed 1\1 necwar)' to provent Infiow
of 1I00d waler. AU drainage atructures
In 100ee. ahnU be Impected frequenlly
dlU'ln' lI00da t4 ~rtafn whether SCfP.
~u LI takln; plaC4 along the linea of
\heIr contac~ with the embmkment.
IInmedlllto .up.s shall be t!'''~n to ror·
ret' any allverse rondltlon.

. (0) 'Cloaur~ ,f,l/chltea-(1) M(J1nfe·
"an~. Oloauro structures' for trafflo

'openings thall be Inspected by tho'super­
Intenden~ every. 00 tillya to bo certain
,bat: .

CU· NO'parla aro m15alng:
(II) Metal parla are adequatoly cov·

.,~ with paint:
IW) All movable parLs IIro In a_Us-

factorf working order, .
(Iv) Proper closure can be 1l1ado

promplly when necessary:
(y) BufI1clent materials arll on hand

for tbe ereeUon or /land bag closures and
that thtl location of such materIals wUl
be ;eadlly accessible In times of emer·
lenc)'.
. Tools and parts shall not be removed

for othor we. Trial er~\Ion, of one or
moro cloaure atructure, ahall be made
once each year, alternating tho atnic·
tures chosen so that each IIllte will be
erocted at leut once In each 3.yoar pe.
rlod. Trlat cree lion of all closure allllo.

.tureuhall be made whenever a chanse Is
made In Icey operating peraonnel. Whero
raIJrOAd operallon makes hlal erecllon of
A c1()Surc ,tructuro Infeasible, rlgoroua
InspecUon Ilnd drll1 of operating per­
aonnel mllY be 6ubstl\utcd therefor.
Trlat ero:cllon or ,and bll(J elO$ures Is not
required. Olosure materials will be care.
full, cheeked prior to and followtng
Oood periods. and damaied or mIssing
parLs .hall be repaired or replaced 1m·
medJately.

I:n Op<rnlloll. Erecllon of each mov·
able clolure Ihall be star led In aumclebt
tlmo to pernlll completion btfore t100d
wlIten I'each the top of tho ,tructure'Ill. Informlllion ltillHdlng the proper
moUlod 01 cr~clln~ each Indlvlduat clos.
Ure structure. together Mth an t511mato
of tho tlmo reqUired by au tlp.;lrlenced
crew to cOlllpl~IC lu erecllon will be given

In th~ Operallon and Malntenancc Man.
ual whIch will be furnished locallnteruh
upOn completion 01 tho project. Clo!uro
/ltructureJ will be Inspecled frequently
dur1ng nood period, to ascertaln that no
unduo leakal;e Is occurring and that
drlllns provtded to care for ordlnary leak.
ago are funcllonlng properly. Deats or
fioallng plant/!haU not be allowed ~ lie
tip to closure atructurel or to dtschargo
pusenlera or carso over them.

If) Pumpln" plan II-III M a' n 'e.
"onu. Pumpln, plants shall be In!pected
by tho Buperlntendent at Intervals not
to exceed 30 dars during fiood £eaSON
and 00 days durlng oll·fiood reasons to
In.ure th.at all t'qllipmentis In order for
lnatant we. At resular Intervals, proper
melUuru ahall bo taken to provtde for
cleaning pllU\t. building•• and equipment,
rep"lnllng as neceuary, and lubricating
all machinery Adequate auppUes of
lubricants tor all types 9f machInes, fuel
for gaaollne or diesel pOwered equipment,
and flUh lights or lanterns for emergency
lighting /!hnll b6 kelot on hand lit all
lime,. Telephonll Ulrvlco shall bemaln.
tal ned lit pumping plants. AU, equip.
ment, InclUding awltch gear, Irbnsfonn.
Us. molors, pump', valves, and ute.
allall be trial operated and c.hecked l\~

leut once cvery 90 da)'s.· Mener teata
of all Insulallon [hall be made wheoo\'or
",h1ng has been ,ubJecled to undue damp.
nen lind otherwise a~ Intervals not to
exceed ono year. A record chilli be kept
ahowlng tho results of such tests. Wlr·

. Ing dllcloscd to bo til an uQsAtlsfactory
condillon by allch tcst, ahall btl brougM
to 1\ ,albfl\ctor)' condillon or shall be
Pfompt17 rcplnced, DIesel and SMollne
enllnOl chall be started at such Inter·
vals lind allowed to run for Buch lenglh
of time liS may be necesury to Insuro
their serviceability In lime., of emer·
genc)'. Ol\ly skilled electrlclnns and me.
chanlcs ahall be employed on tests and
repnlh.· Operating personnel for tho
plant ahall be pre!ent during tesls. Any
equipment removed from the slatlon for
repair or replacement shall be return«1
or replaced as 6000 as pmcllcable and
ahnll bo trIal operntcd IIlter rein Hal.
IlIlIon. Uepalu reqlllrlnrJ removal of
Equipment trom the plant alll\1I be mndo
dllrlng oft·flood aeasoll9 Inaofnr Il.S prllC·
Ucnblp. ,

(3) Operal/on. Conlllttent operlltors
shall bo on duty at purnplng plants when·
ever It IIppears that necessity for pump
opo",tlon Is Imminent. The operator
.11al1 thoroughly In.pecl. trIal operate,
and pillco In readlneA' all plant C4ulp.
ment. The, operator ehl\ll be fnmlJlar
with Iho tqulpment manufaclurera' In·
a\luellons and drllwlll~S and wllb tho
"Opefl\lIug Instructions" for each sla·
lion, The equipment ahall b6 operated
In ac«>rdanco'wllh tho above·mcntlone4
"Operating Imlructlona" and care 'hall
be exerelsed tMt proper lubrlcallon II
being a~pplled 1111 equipment. and tha~ \10
Overheating. undue Vlbrllllon or nolao It
occurring, Immedilltcly upon nnal reo
ceaslon of tIood waters, the pumping ata·
lion stall be thorouihly cleaned. pump
hou'll aump.s t1ushed, Md equipment
thorouahly Illlip«:led, oiled lind uelled.
A recOld or log of pUDwlns plant opera­
tion 'IUlII be Jeept lor each atallon. a CQPY
of which aball be furnished the Dlstrlcl
J;:nsaneer following each flood,

Ig) Chollnel, and Jloodwav' - III
Alafllltllollc~. Periodic Ins pee lion. of
Improved channels And ftoodwars .hall
be made by Ihe tluperlntendent 10 bo
certain that:

(II The channel or nood~a)' 11 clear of
debr1t. weeds, and tilld growth:

(II) Tho channel or flood"a)! II no'
being restricted by tho dCpOIllln, of
wasto ml\terlals. building 01 unau\hor.
Iud structures or other encroachmenu:

CUI) The capacity of the channel or
ftoooway Is onl being reduced by tbo
forma lion of ahoala;

IIv) Banks are not being damogod by
raln or wavo WASh, and that no .Iougb.
Irrg of banks hu occurred:

(v) R1prap settlon. alld det1~lIon
dikes and waU, are In good roncIJtlon:

IVI) Approach and egren channall
adjacent to the Improv«1 channel or
flood",ay aro .umclently clear of ObJtNe.
\Ions anti debril to permit proper func.
tloning of the project work..

Sucb Inspecllons ahall be made prior to
tho beginnIng of tho 1I0od sealon Ind
other~'lse at Intervals not to exeeed to
da)'1. Immediate ateps wlU be taken to
remedy allY adverlO conditions dU,eI~
by ,uch Inspections, Meaaurea "IU bo
taken by the Buperlntondent to promott
tho growth of lITIlS.s OD bank ~opea a~
urth deflection dike., 'l'bo l3uputn­
teQdent ahall provide for perlodlo r6pMt
and cleanIng of debrb ba.lns, check
dams; and relMed atruetUlt8 as mar be
neCe6Sarl',

m Operolfon. Doth ban It e of th.
channel /lhnll btl pAtrolled during perlode
of hlah water, and m~aurC8 ehaf~ be
taken to protect tbostl reachea belns It­
tacked b)' tho current or b)' WAVO wuh.
Appropriate mel\surea /lhall be ttlkon to
preven~ tho fonllallon ot Jams of 100 or
debris. ~rse obJeela which becomo
lodgtd' aaainat tho bank ahAlI' bo re.
moved, Tho Improyed channel or fiood­
WBY allBII bo tlloroughll' hupected ImIDO.
dlatel)' followIng each JUaJor hlah waler
period. As 60011 as pracllcable there.
'lIfter, all snag,s and oUler debris ahllU be
rl:moyed nnd all'damage to baok•• rlprap,
deficcllon dikes IInd.walls. drainago out­
lel8, or other flood control' ,tructuru
repntred,

Ih) Mf'Cl:llaneo/U /(Jeflllle, - m
Malnfenance. l>UsceUaneow atructurtA
lind facllilles tilnshucttd lU a PlU1 of
tho protecllvo works and other .lructuru
lind taclHllllS WhIch funollon M A part
of. or afleet tho eltltlent. funcllonlng of
tho pro~ellve work" /lhall bo perlodlcall1
inspected by tho lJuperlntendent lind Ap.
proprlate maln~nance meaaurcs taken.
Danlaged or unserviceable parl8 ahaU be
repaired or replaced without delay,
Areas uaed for ponding In connection
'With llumplnU plants or for IemwrlU'J'
Iltorllgo 01 Interior run·orr durln; lJood
periods .sMII nol· be allowed to becomo
ruled with alit, (\Obrls. or dumped ma­
terlt\l. The Buperlntendon' /lhalJ tako
proper step" to prevent .restrlcllon pf
brldgo openlnss lind. whero pro.ctlcablo,
ahaH provldo for temporary ralAlnB dur­
(ow fioods Qf bridget whIch rcstrlc~ chin·
nel capacities durllllJ hlah f1owa.

(3) Op"aIJon. lJIscellancoul faeUt­
ties shall be operated to proven~ or reo
duce flooding during periods of blah
water. Thflllo facilities coNtructed as
a pal1 Of tho protective worka ahaU pol
be uled for purposes otlier than flood pro·
tecllon wllMUt approval of the Dlllr:e~

Engineer unlu.s dulgned Iherefor, (U
Btat. 16'1., 60 6tat. 611; lind 66 Blat. 0381
33 U.BC. 'IOlc: ,/01e-» CRell', i AUl\llt
tSU, CE f.ll'Y.WP)

IUAL) J. A. Ul.lo.
JfoJor GenerOI.

The Ad/ufan' Gen,rAl.
IP. R. Doc. h-l~aS; Plied. AUf\1" 10. ItUl
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EXHIBIT B..
liAS CONSTRUCTED"

DRAWINGS

(See Separate Folder for the Followins Drawings)

J

FILE NO.

50.4-3288

50..4"3322

Tl'l'LE

Emergenoy Levee Repairs, Right Bank Cherokee Canal,
0.4 miles downstream from Nelson-Bhipee Road and
Ri~lt Bank of Dry Creek, in 1 sheet.

Dnergency Levee Repair Work" Cherokee Canal and
Dry Creek, in 1 sheet.

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

Channel Improvement and Levee Construction, Cherokee
Canal .. from Southern Pacific R. R. to High Ground
Sheets 1 to 21, inolusive.

EXHIBIT B
Unattached
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EXHIBIT C

PLATES OF SUGGESTED FLOOD FlOUTING METHons

EXHIBIT C



WAR DEPARTMENT

lANDSIDE

Hota:
Bottom width to be no 1m thin II timts hti&hl
Be sUla to clear sand disch.rit-
Tle Into Ievet if boil Is near toe.

Spillw~

SECTION A·A

Hote:
00 not $lCk boil which does not put
out INlerial.
Hel&ht 0' $lCk loop Of rina should be only
sufficient to creata tflOOih head to $low
down flow throoah boit so th.t no mora
material Is displaced and boil runs clear.
Hevel attempt to complelely slop flow
throueh boil.

CORPS OF ENGINEERS IJ. S. ARMY

RIVERSIDE

ELEVATION

"-M++- - ------~---------

r- -
........f-+- -- ----------~-------

PLAN

SACR.AMENTO RIVE R.
AND MAJOR AND MINOR TRIauTARIES

FLOOD CONTROL PROJECT'

CONTROL OF SAND aOILS

U.S. ENGINEER OffiCE, SACRAMENTO,CALIF.

EXHIBIT" Coo. PLATE I



WAR DF:P.cRTMENT CORPS OF ENGINEERS, U. S. ARMY

1"x."d'·6"

•...
lit

, "xl2"d2'·O" 12'.()"

SECTION A·A

RIVERSIDE

Saus III slone

-------------

PLAN

2".4".2' .(Y' Slakts

SECTION

Bill Of MATERIAL FOR 100 FEET
LUMBER

56 pitus l''x12''d2'·O''
32 piece. 1"14".2'-6"
32 pieces 2".4".9'~·

• 32 pi«<tS 2"••"x2'·O"
• (Sharpened)

WIRE
.200' Nlini wk.

NAI!.S
41 Ibs.·8d na~,

SACRAMENTO R.IVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

MOVABLE
WAVE WASH PROTECTION
U.S. ENGINEER OffiCE, SACRAMENTO ,CALif..

EXHIBIT "CoO PLATE 2



WAR OCpARTMEflT CORPS OF ENGINEERS: U. S. ARMY

Colton bauina
Wrilblf Itnaths
as required

PLAN

SECTION

Hot.:
Lay Ienath' IS requited of cotton baggina
IppiOllimalM1 plllliel with IevH Wpt
Ind 1«01' damlged ~tion. Wei&h1
top Ind edges 01 bagging with fIlled
uch IS shown IboYt fllt f,lled ucks
should be wired Of tied to each strip
befOl. Ia~na In plac•. Stake tilt ~nelS
of .ach s\tlp above waler surfac•.
Wh~. cotton bau1na Is not availabl.
burlap ucklng. rpay be substituted.

U.S. ENGINEER OFFICE,SACRAMENTO , CALIf.

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

MATERIAL REQUIRED FOR 100

LINEAR FEET OF lEVEE

LUMBER

• 30 Stlkes 1"a2"J 1'-6"

• (Sharpened)

SANDBAGS
120 lind bags
Colton ba88lna
II required

WAVE WASH PROTECTION

EXHI01T •e" PLATE 3



WAR O!PARTioIE'NT CORPS 0" ENOINEEAs U. 6. AAMV
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CribI co,,,fiud.d of double 1tIIcMt.. til
1-'....1.'.0" bnbtt. Nil ••In~
wMh 1·2Od nil. ftdl InCttMc&ft of MIa
IICWtI'I fnteMd boI • loop", No. eWt.
IlcIIItI "*i,1td.

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

CAVING BANK PROTECTION

U. S. ENGINEER OFFICE. SACRAMENTO. CALIF,

()(HlOIT "e" PLATE 4-



WAR DEPARTMENT COUPS OF ENGINEEflS U. 8. ARMY

SECTION

6'.fr

FRONT ELEVATION

BILL Of MATfRIAL FOR 100

LINEAR FEET OF LEVEE
l.UMBER

26 pltet.1....2..1112·qo
17 pltet. 2"lt4"1l10'~'

• 17 pltua 2"lt4"lt6'~'

• 17 pIte4. 2"lt4".2'.o"
• (ShlfPtntd)

NAlLS
1 Ib. .ad n.U.
2 1b'.,I6d nalll

5ANOBAGS
1100 ~11

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

LUMBER AND SACK TOPPING

U. S. ENGINEER OFFICE, SACRAMENTO, CALIF.

EXtilBIT "a" PLATE ~



CORPS OF ENGINEERS U, S, ARMY

LEVEE CONSTRUCTION REVETMENTS

ELEVATION

ESTIMATING DATA:

nCAVATI '()If DOff01/ c«J/IS(

SECTION

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

INSTRUCTIONS FOR
PLACING SANDBAGS

INSTRUCTIONS:
I llU ""DUGS II) lUll. AND 'II crIll lNO.
I 'UCII lie 60"OU GOANllIS or BAG AfUII flllINO.
) 'LAGI IlGS PlIlPlNOl(ULlIl '0 SLOPl .
4 LAY $lIIUCHlII ,.,,0 HUDfIi COUIISU w,ltl (HOIlI AIlO SIO(

SIAUS III. 'HUS"

fl\..L MATERIAL:

Ttl( ICOllllHlIlAl 10ft I ..UNG 51Jii0 OlGS IS A IINI S,."O 011
COAIlSl SILT. AVOID, AS IIUGH AS P055481£, 'HI liS( CI GOAIlSf
GIIAVC" 10110 IIlAVV (UYS.

USIO lOll 1lllllGlIIGY BAIjI! PAOI(GJ~ '0 ffllVIIl' Uf;UIl
CUI liNG A"O GOIl'IlOL 01 GOUIlS( 01 IlOOO GHlf;IIIU

I AVUlAG( WIlGH' 0' lAGH filUP 5AH06AO AfPIlOX,UAHlY
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0I1H1l1Y([ u:tTlOIf. flU IS All U'IlI11llY ..u>oll1.lH1 DrlllA'lOIl
1M PllOVIOIHO A UVII~ Wil" I( AS IIIHIIVIOOS '0 WlUIi
AS POSSllll IJj() 10 lleWAl 11.l'IUtw 01 $ICTOOIl. "OOSllY PUUO
$.UlOIAGS '1lI'llOPlIIU KUIO 'OGUHIII ILlY IIlSUl' III llo/lURI
AJlO (AU$( U:RIOUS PAIIA4I.

I:STlMATING DATAl
I AVIIIAG( "lIGH' 01 UCtt IllllO $,."OBAO,,"IIOII. 50 IU.
,. "pROIIIIUTlU 1000 UIjOBlGS Alll RlQUlIllO 1011 UCH 100

10. ft. 01 IUII'o\Cl IIIlIG"' WUl'II'tIJO If OoSJAIlCII
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TO: The District Engineer
U. S. Army Engineer District, Sacramento
Corps of Engineers
Federal and Courts Bldg., 650 Capitol Ave.
Sacramento 14, California

Dear Sir:

(1 May 19 )
(1 Nov 19=>

The semi-annual report for the period (1 May 19 > to 31 OCtober
19__> (1 November 19__ to 30 April 19__>Cherokee canal Project
levee, Butte County, 1s as fo11011S:

a. The physical condition of the protective llorks is
indicated by the inspector's report, copies of llhich are inclosed,
and may be sutmnarlzed as follollS:

(Superintendent's summary of conditions)

It 1s 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 Departrm nt of Water Resources gage
located on the downstream side of the Butte City-B1ggs Highway
Bridge> occurred on the following dates:

pates Maxtmum Elevation•

F.XJlIBIT D
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Comments on the behavior of the protective works during such
high water periods are as follows:

(Superintendent's log of flood observations)

During the high vater at88es when the water level reached a
height of .. on the gage or excess thereof
(de-tee) .. it vas necessary to organize and carry
out flood operations as follows:

(See Maintenance l~anual .)

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

d. (~o) ( ) pe~it8 have been issued for (the
following) improvements or construction within the proJect right­
of.vay.

Executed copies of the pe~lt 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:

(Statement of maintenance operations, item by item vith
percent completion.)

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

Labor Material Equipnent Overhead ~tal

1. Inspection
2. Maintenance
3. Flood fighting

Operations

T01'AL

Respectfully submitted,

Superintendent ot WorkS

&<HIBIT D
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EXHIBIT E

SUGGESTED CHECK LISTS OF LEVEE3 I CJIANNELB AND STROOTtJIm3

For definition of IIflood " or ''high water period" see paragraph
1~o6 of this manual.
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.,-.
CHECK LIST NO. 2

CHEROKEE CANAL
LEvEE AND cIiA'NNEL

Inspector's Report Sheet No. ____ Inspector _

Date ._..., _

Item

(a.) Loca.tion by Station

***
(b) Settlauent, slougbing, or

loss of grade

(c) Erosion of levee slopes

(d) Condition of roadways,
including ramps

(~) Evidence of seepa.ge

(1') Condition of farm gates
and fencing

(g) Maintenance measures taken:
since last inspection

(h) CODIIlents

Superintendent __

Remarks

...
~ ...

EXHIBIT E
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.,-..
DlSTRUCTIONS FOR COHPLmNG SHEm 2, EXHIBIT E

(To be printed on back of sheet 2)

It~ (a) Indicate levee station of observance, obtained by pacing
from nearest reference point; indicate risbt or left bank.

Item (b) If sufficient settlement of earthwork has taken place to
be noticeable by visual observation, indicate amount of
settlement in t~r.ths of a foot. If sloughing has caused
a change in slope of the embankment sections, determine
the new slope, Note areas where erosion or gullying of
the section he.s occurred.

Item (c) If sufficient erosion or gullying of back tac3 of back
toe of levee has taken place to be noticeable by visual
inspection, indicate area affeoted and depth.

Item (d) Note any natural change in any section of roadway or
ral1lpe. Indicate any inadequacy in surface drainage
system.

Item (e) Indicate any evidence of seepage through the embankment
section.

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

Item (g) Indicate maintenance measures that have been performed
since last inspection and their oOltiit1on at the time of
this inspection.

Item (h) 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 Inspeotor's Report 1s to be mailed
to the District Engineer immediately on completion,
and one copy is to be attached to and. sublllitted
with the Superintendent's semi..annual report.

EXHIBIT E
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INSTRUCTIONS FOR COMPLFn'ING SHEET 4, FXHIBIT E
(To be printed on back ot Sheet 4) .

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

Item (b) Note nature, extent, and size of vegetal growth within
the l1rn1ts ot flood flow channel.

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

Item (d) Report any construction along the diversion channel or
above the diversion channel or above the dive~sion works
that haa come to the attention of the inspector and that
might affect the functioning of the project.

Item {e} Indicate any change in grade or alignment of the channels,
either by deposition of sed~ent or 6cOur, that is
noticeable by visual inspection. Est~ate amount and
extent.

Item (f) 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 riprap.

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

Item (h) Indicate maintenance measures that have been performed
since the last inspection and their condition at t~e of
this inspection.

Item (i) Record opinion, if any, of contributory causes for con­
ditions obserVed, alao 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 Superintendent's semi-annual report.
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CHECK LIST NO. 4

DRAINAGE .AND IRRIGATION STRUaroRES

CHEROKEE CANAL

Inspector's Report Sheet No. _

Date - _

Inspector _

Superin'teMent _

(a)

Levee
Mile

1.15
1.62
1·69
2·35
2.74
3·10
3.29
3·31
3.80
3.82
4.43
4·94
5.43
5.48
5.49
5-73
5·91
6.34

(c) (d (e) (f)

:Bank Debris or Damage or Condition of Condition of
other Settlement of concrete head- r~-or-'WaY

obstruc1;1on pipe or vall or invert adJaca-nt 'to
1;0 flow condui't paving structures

Unit No. 1 - Cherokee Canal. - Right Bank
Right

u

II

II

fl

"

u

"
tt

II

II

"

",.
"
"

(g)

Repair measures
taken since last Comments

inspection

EXHIJ3IT E
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CHECK LIST NO. 4 (Cont'd)

DRAINAGE AND IRRIGATION STRUartmES

CHEROKEE: CANAL

Inspector's Report Sheet No. __

Date _

Inspector _

Superintendent _

See drawings or Exhibit B for location or stations
(a)

levee
Mile

(b)

Bank Debris or
other

obstruction
to flow

Damage or Condition of Condition of
settlement concrete hcad- right..of-V'8:f
of pip~ wall or invert adjac~to

or conduit paving structures

(g)

Repair ~a.sures

taken since last Comments
inspection

6·56 Right
7·10 II

1.34 "
7·58 "
7.. 76 "
8.12 "
8.40 ..
8·95 "
8·96 "
8·98 "
9.. 02 "
9·09 n

10.03 II

11.21 If

11.78 II

12.. 31 n

12.38 "
12.. 94 "
13·53 n

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

EXHIBIT E
Sheet 7 of 11



CHECK LIST NO. 4 (Com-d)

DBAINAGE AND IRRIGATION STRUCTURES

CHEROKEE CANAL

Inspector's Report Sheet No. -- Inspec'tor _

Date _ SUperintendent _

hg
of Exhibit B for location of stations

d e f

Levee
Mile

Debris or
other

obstruction
to flow

Damage or
set'tJ.ement

of pipe
or conduit

Condition or
concrete head­
wall or invert

paving

Condition of:
right-of'-way
adjacezrtto
structures

Repa.1r measures
taken since last Comments

inspection

13-96 Right
13·97 tI

14.79 f.
J.5·12 It

15·95 I.

16.43 11

11.43 It

J.7.47 •

0.04 Left
0.57 ..
~.67

If

1.70 It

2.514- It

2.63 11

2 .. 65 II

2.66 tf

3.61 n

3.61 II

Unit No. 1 - Cherokee Ca.naJ. - Right Bank, Cont 'd)

Un!t No. 2 - Cherokee Canal. - Left Ea:ok

EXHIBIT E
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CHECK LIST NO. 4 (Cont I d)

DRAINAGE AND IRRIGATION STRUCTURES

CHEROKEE CANAL

Date _

Inspector I s Report Sheet No. __

(g)

Inspector _

Superintendent _

See dra'W'1~S of Exhibit B for loca.tion of stations
(b)(8.)

Levee
Mile

Debris or
other

obstruction
to flow

Damage or
settlement
of pipe

or conduit

Condition of
concrete head­
~ or invert

paVing

Condition of
right-of-ws:s
adjacent to
structures

Repair measures
taken since last Comments

inspection

3.85 Left
4.20 .,
4.69 II

5.06 II

5.08 If

5.13 If

5.34 II

5.41 II

5.85 It

6.13 II

9.66 "
9.66 II

9.68 II

10.67 "
13.03 "
15.62 II

15.87 II

16.26 "
17.06 "

Un1t No. 2 - ~erokee Canal - Left Bank (COnt I d)
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CBECK LIST BO. 4 (Cont t d)

DRAINAGE AlID IRRIGATION Sl'RUCl'UBES

CHEROKEE CANAL

Inspector's Report Shee't No. __

Date _

Inspector _

Superintendent _

s or Exhibit B for location of stations
d e f g

Levee
Mile

Debris or
other

obstruction
to flow

Damage or
settlement
of pipe
or conduit

Cond!tion of Condition of
concrete head- rigbt-of-~

wall or invert adjacent to
pa.V1Dg structures

Repair measures
t.aken since last Comments

inspection

18.37
20.15
21.00
21.60
22.08
22.40
22.40
22.41

Left
If

"
"
II

"
u

Un!t No. 2 - Cherokee Ca.ntiL - Left Eankz Cont 'd
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INSTRUCTIONS FOR COMPLEfiNG SJIEmlS 6 THRU 10, EXHIBIT E
(To be printed on-back ot Sheets g tbru 10)

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

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

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

(4) Inspect the concrete portions of the structures tor evidence
of settlement.. cracks, ''pop..outs''.. spaces.. abrasiva wear.. or
other deterioration. Record conditions under Column (e).

(5) Inspect backtull area adjacent to structure tor evidence of
erosion caused by overflow of the drainage structure and note
conditions in Column (f).

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

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

(8) A copy ot the inspectorta report 1s to be mailed to the
District Engineer immediately on completion, and a record copy
shall be attached to the Superintendent's semi-annual report.
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THE RECLAMATION BOARD
of the

STATE OF CALIFORNIA

February 16, 1960

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

Dear Sir:

Reference 1s made to your letter of December 18, 1959,
File No. SPKKO-C regarding transfer to the State of the completed
levee and channel work on the Firat Unit of Cherokee Canal from
LoWer Butte Basin to the Southern Pacific Railroad.

The Reclamation Board at ita meeting ot February 3, 1960,
formally 8cQepted this levee and channel work tor operation and
maintenance.

Smeel'ely yours,

A. N. IroRRAY
General Manager and Chief Engineer

EXHIBIT F
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THE RECLAl.fATION BOAm>
Of Tho

f:1I!NrE OF CALDORNIA

April 13, 1961

District Engineer
Sacramento District
U. s. Corps of Engineers
P. O. Box 1739
Sacramento, California

])car Sir:

Reference 1s 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 GroWld, 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) AJ3 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 Northern Railroad Crossing at Cherokee Canal.

(c) AJ3 mentioned in your 2nd letter of March 28, 1961,
that your office will continue to investigate the
erosion condition at the Skillen irrigation faci­
lities at station 65+400.

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

Sincerely yours,

A. N. 1.roRRAY
General Mana8er and Chief Engineer
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EXHIB:.T G

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

I

-cNOOi,le ofFIrm or Individual) {Address}

EXHIBIT G
Sheet 1 of 3

TO: (Describe 1n 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.)

h

Provided that:

upon termination or expiration of this permit (whether by
voluntary relinquishment by the grantee, by revocation by the grantor
or otherv1ee) the grantee shall remove all structures, 1mprovements,
or appurtenances which may have been erected or constructed under
this permit, and shall repair or replace any portion of the flood
proteotion structure or right-Of-way which m8¥ have been damaged
by his operations (including grading and seeding, or sodding, if
necessary), to the satisfaction of the grantor.

The atruct\U'e or operation for which this permit is issued .­
shall be maintained by the grantee in such manner as shall not
injure or damage the flood protection structure, or interfere with
its operation and maintenance in accordance with regulations of the
Secretary of the Army.

The structure or operation covered by this permit may be
damaged, removed or destroyed by the grantor in time of flood
emergenoy if Buch 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
destl'Uction.



Unless otherwise specifically provided herein, this permit may
be cancelled at any time by the grantor upon 10 days written notice
mailed to the address shown above. During s\lch 10 day period, (or
such other period 0.8 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 damage to the flood
protection right-of-vay or structures reBulting from his use or
operational 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 liable
to the grantor for the full cost of such repairs or replacements.

The construction, installation and maintenance of the structure
or structures covered. by this permit shall be SUbject to inspection
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 oost of inspection thereof by the
grantor and/or the United States shall be paid by the applicant.

Grantee agrees that it vill 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 pe~it.)

-
8 ••

THIS PERMIT SHALL NOT BE VALID Mit APPROVED BY THE DISTRICT
EnGINEER, U.S. ARMY ENGINEER DISTRICT, SACRAMEm'O, OR HIS
AUTHORIZED REPRESENTATIVE.

signature{Grantor) -(Titl'e)' (Date)

Terms of this permit
are hereby accepted

Signature{Grantee)

Approved:

(Date)

District Engineer

(Date'
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RIDULATIONS GOVERNING ISSUANCE OF PERMI'l'6 FOR USE OF
RlOil'S-OF-WAY FOR FLOOD PROTECTION PROJEC1'6•

As the flood protection vorks and rights-of-vay are owned by
the Looal Interests and will be operated and maintained by them in
accordance vith the Regulations ot the Secretary of the Army, and
issuance of any permits to use any part of the rights-of-vay 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 io attached hereto.

Applications for use of the rights-ot-way should be addressed
to The City or Levee Commission having Juriodiction 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 reoommendation. It is suggested that the application and
recommendations be forwarded with a draft copy of the permit, in
order that the applicant as this may prevent misunderstandings and
ar~wents. If for any reason it is desired to forward the permit
itself without this intervening atep, five copies of the proposed
permit should be included on which is stated the exaot use of the
rights-of..way,for which permission is being requested, together
with any condition or restriotion of the permit. The permit should
be signed by the applicant and an official of the Local Interests.
A dA.4 l.',iling, sketch or detail plans as may be required to show the
exact 10cr.::.ion, nature of wOl'k and proposed method of construction
should be attached to each copy of permit. If the permit is
approved by the District Engineer, three copies will be returned.
'rhls will enable each party concerned to have a copy of the
approved permit.

In any case where a permit 1s 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 performance of the permit con..
ditions. In such cases the pel~it 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 torm, such
inspection will be at the expense ot the grantee, and this should
be called to his attention. Elccept in cases of known financial
security, arrangements should be made w1th the grantee for an
advance deposit or bond to cover such costs.

There 1s attached hereto a copy of a permit form which has been
successfUlly used by a number of cities and levee committees.
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