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UPPER BTJI'TE C;lEEK - PART 1!0. 1

CHANNEL nWROVEHENT AND LZVEE COlJSTRUCTION

FROB

HIGHHAY no. 99E DO\'n!srfREAl1 8.7 HILES

BUTTE COUlITY, CALIFORNIA

OPERNrIO:l film HAIlrrEllfu~CE liANUAL

APRIL 1955

SECTION I

IiIT110DUCTIOH

1-01. Authorization. Tho project Hork covered by this manual
Has authorized by an Act of Congress (Public Lavl 110. 534, Seventy-eighth
Congress, Second Session, H. R. M185), awroved 22 December 19L4. This
act authorized ccnstruction of levees and channel enlargement of Upper
Butte Creek neal' the tmm of Durham, California, in accordance Hith re­
ccrnmendations of the Chief of lngineers contained in a report entitled
ItSacramento River and Tributaries California, from Collinsville to
Shasta Damu (House Document Ho. 649, Seventy-eighth Congress, Second
Session) •

1-02. Location. The Butte Creek levee and charmel improvement
as covered by this manual, extends from High1'lay No. 99E dmmstream
(southwesterly) a distance of 8.70 m~iles to the lower end of the
levee. Butte Creek rises on the \'Iest slope of the Sierra-Nevada
Hountain Range and flous in a general southHesterly direction to its
j\U1ction llith the Sacramento River north of the tOlffi of Heridian,
California. T'ne area covered l:lf this manual lies Hest of the tOlffiS
of Durham, Nelson and Richvale, in Butte County, California. The
project location is indicated on Drawing Ho. 50-4-2637, sheet 1 of
Exhibit B and on the location map of Exhibit A-l, inolosed hereHith.

1-03. Description of the Project Works. The project works
covered by this l'!a.llUal include the following:

a. The cleared and excavated channel of Butte Creek from
Highl1ay No. 99E dOlmstream 8.70 miles.

b. Levees on both banks of Burtte Creek from Highway No. 99E
downstream 8.70 miles.

c. Western Canal Irrigation Structures at Station 2+00
ItA" and station 751+55, as 8h01'111 on dra\-ungs of Exhibit B.
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d. Roberts Creek Outlet Struoture at station 678+00 and
miscellaneous irrigation structures a.s shOlm on drmdngs of Exhibit B.

1..04. Protection Provided. The project work l'laS designed to
protect the t01ffl of DUrham and adjacent agricultural lands from flood
overfloH. The project design flood is 22,000 cubic feet per second
and the levee is 3 feet above the adopted flood plane.· As Sh01ffl on
the drat-lings of Exhibit B, the ~rade of the adopted flood plane pro­
file yories from elevation 137.4 at station 550+83 near HighHay No.
99E bridge crossing to eleVation 97.8 at station 1010+00, a point 8.70
miles d<70mstream from Higlnmy No. 99E. All elevations are referred
to U.S. Corps of Engineers dattUn.

1-05. Construction Data and Contractor. The project works, as
described under pro'agraph 1-03 of this maliiiiil, uas accomplished W1der
Contract No. DA-Ob-167-eng-302, by Piombo Construction Company,
contractor, during the period from 10 July 19;;0 to 30 April 1952.
Copies of the contract together vd~l spocifications are on file in
the office of the District Engineer, Sacramento District, Corps of
Engineers, Sacramento, California.

1-06. Flood Flous. For purposes of this manual, the term "flood"
or llhigh l-later pedron'shall refer to floHs Hhen the Hater surface in
Butte Creek reaches or exceeds the reading of 12.0 on the U.S.
Geological Survey and State Division of \'later Resources continuous Hater
stage recorder and staff gage located on Butte Creek 0.8 miles dOl~l­

stream from Little Butte Creek and 7.5 miles east of Chico or a stage
corresponding to the discharge of about 8,000 cubio feet per seoond at
a more convenient location such as at the Highway No. 99E Bridge.
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SECTIOii II

LOOAL COOPF.Ri\TIOn REQUIRE1 iENTS
.------~.-..._-- -

2-01. ~P.1?li.2~~l;.~~~so.f~!:1.~~~Qont!::.2!_Ac!J Section 10 of
the Act appl'ovcd 22 Decembe.'t' 194L, which aucho:d.zed construction of the
project l'1orks, !'eads in part as fo1lo\-1s:

"Section 10, That the follov7ing Horks of improvement for
the benefit of navigation and the control of destructive
flood waters and other p\~poses are hereby adopted and
authorized. , , • • , • , • • • , • • • , , • • • 0 , • ,

BUTTE CREEK

The project for t:'1e control of floods and other purposes
on the Sacra'11ento River, Califorl".ia, adopted by the Aots
approved ~hrch 1) 1917~ }~y 15, 1928, August 26, 1937,
and August 18, 1941, are hereby modified bubstantially in
accordance 'Hith the l'ecommendations of the Chief of
Engineers in House Doollir.ent Ifumbered 649~ Seventy-eighth
Congress, Second Session , ••••••••••••• • ,II

2-02. ~~t Doc~~t, The work included herein is described
in House Document N'O:'bfi9, Seventy-eighth Congress, Second Session,
the provision for local cooperation is quoted in part as follo\ls:

II, , •• that local interests provide free of cost to the
United States, all necessary rights-or-l-lay, including
utilit:! changes and modifications, required for con­
struction of the improvements; maintain and operate all
levee and appurtenent lJorks after completion at their
Olm eX1=Cnse; and hold and save the United States free
from damages in connection '-lith the completed Horks,lI

2-03. Assurances Provided by Local IntereRts(> Asrorance of co­
operation by-local interests is provided by State-of California legis­
lation, as contained in Chapter 3, Part 2, Division 5 of the State
\'1atel' Code.

2..04, Acceptance by State neclar.-ation Board. Hesponsibility for
operating and maintaining the completed l,;o;;::i{'S-;TaS' officially accepted
by the Heclamation Board of the State of California on 6 Hay 1953, as
ahOlm on the attached letter of acceptance, Exhibit F,
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SECTION III

3-0l~ Referenr.e to .Approved ReguJationso This manual is sub­
mitted in aocordarice'ilihproVIR"iOns--of-ilftfc 33 ... Uavigation and
Navigable Haten~) Chapter II, Corps of Engineers~ DapHrtIa9nt of the
Arrrw, Part 208 - Floed. Control RegulationD, z,fa.inten:.mce and Oper.ation
of Flood Cont::oJ. Horks 1 approved by the Se(}l'etary of the Army~

9 August 19!141' and published in Federal Register, 1" August 1944, a
copy of which is included as Exhibit A, Sheets 1 and 20

3-02 0 Inwn'G of HeguJ..'?.tior.s o The general i.ntent of the regula-­
tiol13 approved by-tlleSeore'(;ary 'of the Arnw is stated in paragraph
208,,10(a)(1) as folloHS: liThe structures and facilities constructed
by the United States for local flood protection shall be continuously
maintained in such a manner and operated at such times and for such
periods as may be necessary to obtain t:1C nrod1llUIn benefits. II

The principle mission of the Corps of Engineers, during
flood emergencies ~ is to insure tlw.t flood control Horks are properly
operated and wBintained and offer technical advise to enable local
interests to obtain maxir,nun flood protectiono All other matters
becoroo secondary and uill yield precedence to the accomplishment of the
above~stated missions. During flood periods local interests ~intain

close liaison Hith the office of the District Engineer, Corps of
Engineers" Rouever, in the event it is evident that all available
county and local reso\U'ces are insuffinient to cope with the situation
and the necessi. ty for an emergency proclanlc'ltion is anticipated,
requests for State assistance in flood fighting should properly be rr~de

direct to the Division of Hate:..'" Resources, l,·rhich is the State agency
designated by the Direotors of Public Uorks, to receive requests from
local agencies for assistance in flood fighting~ This agency is
authorized to request Federal assistance from the Corps of Engineers
when State and local resources are insufficient to cope with the
situatione Therefore, it is desired to emphasize that requests for
Federal assistance in flood fighting should be lM.de only when it is
evident that County, State and/or other local equipment and manpOtler
will be exhausted and local resources are insufficient to cope with
the flood emergency situation.

3..03. Purpose of this Hanual" In vieH 01 the large number of
local flood protection-projE3c~thorizedby Congress and the repeti­
tious nature of regulations to govern lnaintenance and operation of each
individual project, and in order that local interests may be fully
aHare of the' extent of the obligations assumed by them in furnishing
assurancesof local cooperation for projects to be constructed in the
future, the general regulations described above Here established by the
Secretary of the Arnw. The general regulations approved by the Secretary
of the Arll\Y, August 1944, Here intended to be sufficiently broad in
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scope and general in nature as to be applicablB to all flood-protect­
projects for Hhich such regulations are required by laKe Section
208,10(a)(10) of the regulations read as follows: liThe Hal' Department
'Hill furnish loca,l interests ,,'ith an Operation and l1aintenance Manual
for each completed project, or seperate useful part thereof, to assist
them in carrying out their obligations under these regulations. 1I This
manual has, therefore, beon prepared to furnish local interests \-lith
informati0n 0n the pl'oject Horks and advise as to the details of the
operation and maintenance requirements applicable to this particular
project, to state procedure required by the De!Jartnent of the ArTT:h
ann to indicate satisfacrory meth~ds of flood-fir,hting operations and
emergency re~)airs. The project iD rks are to be maintained and operated
in accordance V1ith the Flood Control Hegulations referred to above and
interpretations th~reof contained herein.

3-04. Definitions 0 As used hereinafter, the term lISuperinten(lentll
shall be defined to"iileOn the person appointed by local interests to be
directly in charge of an organization \-lhich will be fully responsible
for the continuous inspection, operation, and maintenance of the pro­
ject \-lorks; the term IIDistrict Engineer" shall be defined to mean the
District Engineer of the Sacramento District, Corps of Engineers,
U. S. Army, or his authorized representative. The tenn IIflood" shall
mean any flou "lhen the Hater surface reaches or exceeds the reading of
12 0 0 on the U.S. Geological Survey and State Division of Water
Resources gaging station located on Butte Creek 0.8 miles dOHnstreCUll
from Little Butte Creek and 7.5 miles east of Chico. The term lI.right
bank" or IIleft bank ll shall be defined to mr~an the right or left bank
or side, respectively, of a strearn or channel ,·:hen facing dovmstream.

3-05. General Provisions of Rep,ulations. In addition to that
quoted in paragraph 3-02 aiY>ve, the genoral provisions of the Floo1
Control Regulations, contained in paragraphs 208.l0(a)(2) to
208.l0(a)(9), both inclusive, are quoted as fo1lo,",s:

The State, political subdivision thereof, or other
responsible local agenc:/, lIhieh furnished assurance
that. it 'Jill maintain and operate flo')d control \oJ0rks
in accordance vlith regulations prescribed by the
Secretar:r of 'Hal', as required by lau, shall app0int
a permanent COJ"llllittee consisting of, or headed by an
official hereinafter called the IlSuperintendent, II ~'lho

shall be responsible for the development and r:lainte­
nance of, and directly in charge of all organization
resp?nsible for the efficient o~eration and maintenance
of all structures and facilit:i.es during flood periods
and for continuous inspection and maintenance of the
project \lOrks during periods of lOll '-later, all Hith­
out cost to the United States.



(3) A reserve supply of materials needed during a flood
emergency shall be kept on hand at all tir.1es o

(4) No en0l'Oachment or trespass which will adveroe]y affect
the efficient operation or nW.intenan'Je of the project
Horks shall be permitted upon the rightsuof-l'iay of the
protective faciliti.esC'

(5) No improvement shall t>e passed over, under or through
the walls, levees, L~proved channels or floodways, nor
shall any excavation or construction be permitted
\-1ithin tlle limits of the project right-of··tolay, nor
shall any change be made in any features of the norks
without prior determination by the District Engineer
of the \1ar Department or his authorized representative
that ouch improvement, excavation, constru0tion, or
alteration uill not adversely affect the functioni]1g
of the protective fac:'lities 3 Such impl'ovements or
alterations as nay be found to be desirable shall be
constructed in accordance uith standard engineering
practice. Advice regarding the effect of proposed
improvements or alterations on the functioning of the
project and inforrration concerning methods of con­
struction acceptabl~ under standard engineering
practice shall be obtained from the District Engineer,
or, if otheruise obtained, shall be submitted for his
approval, Dral1ings or prints s houing such improvements
or alterations as finally constructed shall be ftu'nished
the District Engineer after completion of the works e

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

(7) The District Engineer or his authorized representative
shall have access at all times to all portions of the
protective l1orks o

(8) Haintenance measures or repairs 11hich the District
Engineer deems necessary, shall be promptly taken or
made.

Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations
operating public or private facilities connected l·lith
the protective "lorks are coordinated uith those of the
Superint.endent's organization during flood periods,lI
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3~06. Assistance to be Furnished by the District !ngineer. The .
District Engineer willt

ao Furnish to the SUperintendent liAs Constructedll dral-ti.ngs
of the project works at the time they are transferred.

bo Hake periodic inspections of the project \'lOr1<s and
notify the Superinten'.tent of any repairs or rraintenance measures which
the District Engineer deems necessary in addition to the measures taken
by the Superintendent,

c. Submit to the Office, Chief of Engineers, all cases of
non-compliance 1'lith full details thereof for determination of corrective
measures to be taken.

d. 11ake prior determination that any proposed encroachment,
improvement, excavation, or construction within the right-of-way, or
alteration of the project l-jorks, Hill rot adversely affect the
functioning' of the protective facilities, and to furnish the Superin­
tendent with an approval thereof in Hriting.

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

3-07. Responsibilities of the SUperintendento In line with the
provisions of the Flood Cont.rol Regulations, the general duties of the
Superintendent include the follolling:

ao Training of Key Personnel~ Key personnel shall be
trained in orderthat regular maintenance \-K>rk may he performed
efficiently and to insure that unexpected problems related to flood
control may be handled in an expeditious and orderly manner. The
Superintendent should have available the names, addresses, and telephone
numbers of all his key men and a reasonable nUMber of substitutes.
These key men should, in turn, have similar data on all of the men who
will assist them in the discharge of their duties. The organization of
key men should include the following:

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

(2) Sector foremen in sufficient number to lead main­
tenance patrol \{ol'l< of the levee, inspect the
channel, and operate the gate strt\ctures properly
during flood periods. High qualities of leader­
ship and responsibility are necessal~ for these
positions.
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b. Files and Hecords. The Superintendent shall maintain
a file of report'S';'records, anddral1ings concerning the project "lorks ,
readily available at all times to the District Engineer.

c. ~achn;.e~t2rTrespass on Right-of-\·]ay. In accord­
ance ,dth the provisions of Flood Control Regulations 20B"lO(a)(h), no
encroachment or trespass \-lhich Hill adversely affect the efficient
operation or maintenance of the project "lorks shall be permitted on the
rights-of-way for the protective facilities. Tho &lperintendent will,
therefore, cause notices to be posted at conspicuous places along the
project right-of...Hay directing public attention to this regulation. The
Superintendent shall arrange for the prosecution of offenders under
local ordinances and report action taken to the State Reclamation Board.

d. Permits for Right-of-Entl"J or Use of Portion of Hipht­
of.May, Permits for temporary right-of-entry or use or protions of tfie
right-of-Hay shall not be issued without prior determination by the
State Reclamation PJOard sufficiently in advance of issuance to pennit .
adequate study and consideration and detcn[ination of con1itions to be
embodied in the pel~it document. Executed copies, in triplicate, of the
permit document as issued shall be furnished the state Reclamation Board,
See Exhibit G for sa.'1lple permit of right-of-entry,

e, Permits for Improvements or Construction Hithin the
Project Right-of-1:1ay, All requests for pel~its for construction of any
improvements of any nature within the limits of the project right-of­
'''1ay shall be referred to the District Engineer through the state Recla­
mation Board for determination that such construction will rot adversely
affect the stability, safety, and functioning of the protective facili­
ties, and for definition of conditions under uhich permit should be
granted, These conditions Hill include, 8nlong others, the follovling
items:

(1) That all work shall be performed:

(a) In accordance with standard engineering prac­
tice and in accor1ance ,dth plans and specifi­
cations approved by the District Engineer or
his authorized representative; drawings or
prints of proposed improvements or alternations
to the existing flood control works must be
submitted for approval to the State Reclamation
Board sufficiently in advance of the proposed
construction to permit adequate study and con­
sideration of the work.

(b) To the satisfaction of the District Engineer,
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(2) /Stcr completion of tho r;ork, liAs Constructed"
dr~mings or IT ints, in duplicate, shovlin~ such
jmproven:ents as finall:,,' Gonstructed shall be
furnished the Dlst:'.'ict Engineer '"

f o Coordinati.on of local Activiti~s. In accordance '\'lith
the provisions oinU-od cOiiti'01~}regui.ation3, paragraph 20B.,lO(a) (9),
the Superintenient Hill, d11l'ing periods of flood floH s coordinate the
functions of all agencies, both pUblic and private, that are connected
with the protective HO;C;<:So Arrangements shall be made i'lith the local
laH enforcement. agenc:'.e;3, street (lepartITlenc,s, and railroad and uti.lity
companies for develop~~ng a coordinated ~lood..!.'ightir;g progr3mJ aud an
outline of this progr'OJIl shall be filed with the District Enginoer o

(1) Flood Centrol Regulations, paragraph 208.l0(b)(1),
are quoted in part as folloHs:

II (b) Levees (1) l!ai ntenance (, s ( Periodic inspec­
tions shall be mac1.e by the Superintendent to
insure that • • • .maintenanco measures are
be~ng effectively carried out • • • Such
inspections shall be made irmnediately prior
to the begirming of the flood season, ir-medi­
ately follmling each major high vIater period,
and otheM1ise at intolvals not exceeding 90
de.ys and such interll1cdiate times as mo.:r be
necessary to insure the best possible care
of the levee .. "

(2) For sake of unifor nli.ty , and to the extent practi­
cable, the dates of inspection shall be as foP.ou5:
1 Hovember, 1 Hay, an(1 immediately follO\.Jing each
flood flOll in excess of' a reading of 12.0 on U. S.
Geological Survey station gage located 0.8 miles
dOHnstream from Little Butte Creek and 7.5 miles
east of Chico.

(3) The check lists and instructions shoun in Exhibit
E, Sheets 1 to 8, inclusive, are to be explicitly
folloHed in each inspection to insure that no
features of the protective systerll are overlooked.
Check lists locally typed or printed in conformity
Hith sheets 2, hand 6, shall have printed on the
reverse side the applicable instructions shol-ffi on
sheets 3,5 and 5, Exhibit Eo Carbon copy of the
inspector1s original field notes as recorded on
the cheCk list shall be transmitted to the District
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~ Engineer immediately follo1ilng each inspection,
and one copy included as an inclosure to the semi­
annual report as provided in paragraph )--07(i)(1)
of this manual~

h. Haintenance

(1) Flood Control Regulati0ns, paragraph 208~10(b)(1)
are quoted in part as follows:

lI(b)(l) Hainr,enance o The Superintendent shall
provide at all t:;.mes such rnaintenan ce as may be
required to insure servicability of the structures
in time of flood. Measures shall be taken to ••••
exterminate burrowing animals, and to provide for
~"". removal of Hild grolVth and drift deposits,
and repair of damage caused by erosion or other
forces ••• 0 Immediate steps will be taken to
correct dangerous conditions disclosed by such
inspections 0 Regular maintenance repair measures
shall be accomplished during the appropriate sea­
son as scheduled by the S-t.lperintendent,,"

(2) Full responsibility for makinR the repairs and the
methods used is placed on the Superintendent, but
tha experience and facilities of the District
Engineer will be available to him for advice and
consultation.

(J) All repai rs shall be made in accordance with standard
engineering practice, to line and grade and in
accordance Hith details shovTn on the construction
drawings for the project 1-:or1,s, copies of which are
included in Exhibit B. No change or alteration
shall be made in any feature of the project norks
l~thout prior determination by the District Engineer
that such alteration "Hill not adversely a:'fect the
stability and functioning of the protective facili­
ties" Plans and specifications of all changes or
alterations that ma~r be proposed by the Superin­
tendent shall be submitted to the District Engineer
for investigation and approval before prosecution
of the Hork.

(1) Semi-·Annual Report. In accordance 1dth the pro­
visions of the FlOod Control Regulations, paragraph
208.10 (a)(6), the Superintendent shall submit lilthin

10



a IO-day period follo\'li!1g I December and I June
of each year, a semi-BIIDual report to the Dis~rict

Engineer covering inspec~ion, maintenance, and
oparation of the protact.ive works. This report
~dll present a statement of:

(a) The ph~rsical condition of the protective \lorks
as surr.marized from tho logs of inspection<l

(b) Flood behavior of the protective v1orks, and
flood-fiphting activities during the period.

(c) Prosecutions for encroachment or trespass.

(d) Perm.i.ts issued for right...of-'-1ay or use of
right-of.41ay.

(e) Perrdts issued for improvements or construction
within the project riVlt-of-way.

(f) Haintenance measures taken; nature, date of
construction, an:l. date of removal of temporary
repairs; date of permanent repairs o

(g) Fiscal state[~ent of cost and maintenance and
oparation for the period.

A suggested form for subnission of the semi­
annual report is incDlded as ~libit D, Sheets
land 2.
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SECTIon IV

FEATURES OF THE PRCATECT SUBJECT

TO

FLOOD CONTROL RF..GUU~TIONS

4-0lo Project Works e The Upper Butte Creek Levee Construction
and Chmme1 lmprovemcnts(Part Ho" 1) covered by this manual consist
ofoan enlarged channel, irrigation sturctures and levees along both
banks of Butte Creek from HighHay lIo. 99E bridge crossing d01-lllstream
8.70 miles. For further d.etails see dral1ings of Exhibit B<) The en­
larged creek channel and levees are designed to convey flood flows up
to 22,000 cubic feet per second rU thout danger of overf10'\l1 to adjacent
areas.

4-02. I.e~.E..

a. Descriptio!}" The levees described in this manual are
located along both banks of Butte Creek from Highway No. 99E crossing
dm-ffistream 8.70 miles. Levees have been built to adopted grade and
section by nerT construction li.lth a riverside berm of variable rrldth,
riverside slope of 1 on 3, crOvlll rTidth of 12 feet and landside slope
of 1 on 2. The levee crOlm Has surfaced l°rlth 311 of compacted gravel
for a width of 10 feet. For more complete detail of items included in
construction of above mentioned levees, refer to the liAs Constructed"
drauings of Exhibit B.. Structures affecting levee maintenance are
listed in Exhibit E. Regulations regarding levee inspection, main­
tenance and operation nill be found in paragraph 4-02b, c and~of this
manual. (),.,

b. Inspection.

(1) Pertinent Req\urerr.ents of the Code of Federal
Hegll~ions. Flood Control Regulations, para­
graph 208.10 (b)(l), are quoted in part as £01­
lOllS:

"(b) Levees - (1) Haintenance •••• Periodic
inspection shall be made by the Superin­
tendent••• to be certain that

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

~ 12



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

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

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

(v) Drains through the levees and gates
011 said dl'ains are in good Horking
condition;

(vi) Uo reYetment ''lark or riprap has been
displaced, uashed out, or remoYed;

(vii) No action is being taken, such as
burning grass and wec<ls, during
inappropriate seasons, which will
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) Crmm of levee is shaped so as to
drain readily, and roadway thereon,
if any, is lo:ell shaped and maintained;

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

(xii) Encroachments are not being made on
the levee right-of"'l'my v:hich might
endanger the structure or hinder
its proper and efficient functioning
during times of emergency.

,..., 13



•

Such inspections shall be made
irc.nlediately prior to the beginning
of the flood season; immediate~

follovTing each major hieh 'l-lCiter
period, and othenTisc at intervals
not exceeding 90 days; and such
intermediate times as may be
necessary to insure the best possible
care of the levee ••• 11

Since the gl'mvth of sod on the slopes of the levees of this pro­
ject is not practicable arn as the nature of the levee grolvth l1arrants
burning thereof to facilitate inspection, the provisions of subparagraph
b(l) of the ro~ulations inconsistent therewith shall not apply. In
place of item (vii), therefore, the follmrlng shall be observed:

Weeds, grasses and debris on the
levee shall be burned during
appropriate seasons, uhere not
dangerous or impracticable, in
order to perrrdt the detection of
cracks, holes, burr01'ls, slips, and
other damage and to perndt the de­
tection am extermination of burrmur.g
animals and that grass and Heeds on :levee
slopes be nO~'led ,·mere removal by burn­
ing is dangerous or impracticable, such
as on peat levees or Hhere burning
Hould constitute a hazard.

(2) To insure the taking of such maintenance r,leasures
as nill be required for proper functioning of the
levee, the folloning 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; satUl~ted areas, or sand
boils back of levee.

(e) Condition of access roads and'roadHay on levee.



c. }~intenance.

(1) RefCl.irs_ to Le:.y"~.!,;~llb?.:.nlO1en~. l1ethods used for
repair or rccons"i:.r\.\Ction of the levee fill l'lill
depend on the extent of the dar,'!aged section. If
of small extent, the most suitable metilOd l;ill
bo to bring the levee bac~c to line and (;Tade by
a fill made in 6-inch layers of earth free from
brUStl, roots, sod or ott-er unsuitable material.
If of larger e~~ent, the fill should be made in
the same manner as the original construction, of
selected material from borrow pits approved for
the project, placed in unifornl layers of loose
material and not more than 6 inches in depth and
ccmpactcd in accordance llith the specifications
under Hhich the work \-las completed or compacted
according to approved construction practices.
The Superintendent shall provide at all times
such maintenance as ma;}' be required to insure
serviceability of the levees in time of flood.

(2) .P.-eJ?!....ed~~~?!~_of Burrowing A11:i;,.'!18.l!!." Dens and
rum-lays formed within the levee by burrovrl.ng
animals are frequently the causes of levee fail­
ures during flood stages. Burrol-ring animals
such as muskrats, ground hogs, ground squirrels,
moles and gophers, found in the levee should be
exterminated. The dens and runHe..ys should be
opeaed up and thoroughly compacted as theJ- are
backfilled. Levees kept properly cleared are
not seriously menaced by burrov1ing animals as
they prefer areas 1\'11ere a protective cover, such
as high grass, weeds, and brush, is found. Several
methods of extermination are found effective,
such as trapping, baiting, and poison gases, de­
pending on the tJTpe of animal present and the
time of year the Hork is done. Advice concerning
the best Methods in each locality COOl be obtained
from the County ~gricultUl'al ~gent.

(3) Access Roads o Access roads to the levees shall
be maintail1Eid in such condition that thejT will
be accessible at all times to trucks used to
transport equipment and supplies for maintol1nnce
of flood fighting.



d. Qee).'uti01!'

(1)· fertin£~,!,~Requ2:.t:"!:E~~_.ofJ:p.o. Code of Federal
negulations~ ~lood Control Regulations, Par
208 0 1(f1b'yt2) are quoted in part as follows:

"(2) Operation. During flood periods, the levee
Slla11 be-patrolled continuously to locate
possible sand boils or unusual Hetness of
the landlmrd sJ.ope to be certain that:

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

(ii) \'lave Hach or scouring action is not
occurring;

(iii) Ho lmT reaches of levee exist "Thich
may be overtopped;

(iv) No other conditions exist l1hich
might endanger the structures.

Appropriate advance measures 'Hill be taken to
insure the availability of adequate labor am
materials to meet all contingencieso Immediate
steps ldll be taken to control any condition
",hich endangers the levee and to repair the
damaged section. 1I

(2) It shall be the duty of the Superintmdent to
maintain a periodic patrol of the project Horks
during all periods of flood floH in excess of
a reading of 12.0 on the U.S. Geological Survey
gacsing station located on Butte Creek 0.8 miles
do:-mstreBJll from Little Butte Creek and '1.5 miles
east of Chico, and to maintain a store of sup..
plies and equipment available for emergency
flood fighting operations and emergency repairs.
In this connection" attention is invited to
Section V of this manual for suggested methods
of combating flood conditions. The Superintend­
ent shall cause readings to be taken of the
U.S.G.S. staff gage, or at a more accessible



gage if properly correlated "lith stream
discharge, at intervals of one to tuo hourn
d:lrir.g the time l-ihen tho vIater surface is
above flood stage, noting the time of observa­
tions. These readings shall be entered in the
log of flood observatiols, ~~e copy of which
shall be forual'ded to the District Engineer
immediately follm-!ing the recession of the
flood, and one copy transmitted as an inclosure
to the semi-annua.l report, as provided in
paragraph 3~07(i)0.) of this manual.

4-03. Channels and Flocd,IaYs.

a. Description. The cham.el improvement of this pro­
je~li consists of the enlarged channel (average
about 700 feet lude) of Butte Creek from Highuay Ho.
99E dOlmstream 8.70 miles. The chamel l-IaS enlarged
by clearing borroH areas of br,lOh and tree erol-lth
betHeen the levees and excavating of earth for con­
struction of levees. As chOlm on drm·dngs of
Exhlbit B, part of t.he channel I'Ot required for
borroH or flow of l:ator at low stages, is cultivated
land used for production of seas~lal crops. Regula­
tions regarding insrection, maintenance, and operation
of channels and flooduayo will be found in paragr<lph
L-03b, c and d of this manual.

Pertinent aequirements of the Code of Federal
!legualtions. Flood ContraoI' Re'gU1ations, Par
208.l0--rg}(1) arc quoted in rart as folIous:

II (g) Chalmels and floodways •••• (1) Haintenance.
Periodic inspections of improved channels
and floodHays shall be l1'.ade by the Super­
intendent to be certain that:

(i) The channel or floodVTay is clear of
debris, l.;-eeds, and Hild gl"otfth;

(ii) 'fhe channel or floodrlay is not bej.ng
rest:::-icted by the depositing of un­
authorized structures or other
encroaciunents;

(iii) The capacity of the channel o:l.~

floodHay i.s not being reduced by the
fOlTllation of shoals;
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(iv) Banks are not bei.ng damaged by rain or
Have "ash, and th~t no sloughing of banks
has occurred;

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

(vi) Approach and egress channels adjacent
to the j.mpl'ovcd channel or flooduay are
sufficiently clear of obstructions and
debris to perr.at proper functioning of
the project Horks.

Such inspections shall be made prior to the
beginning of the flood season and otherHise
at intervalG not to exceed 90 days. I~mediate

steps uill be taken to remedy any adverse
conditions disclosed by such inspections•••• l1

(2) The purpose of the f1ood-f10u channels inspection
is to insure that conditions Hhich affect the
channel capacity uil1 remain the same, as fal' as
possible, as those considered in the design
assumptions and that no neu ccnditions develop
that may affect the stability of the project struct­
ures. At each inspe~tion required by Par. 208.10
(g)(l) of the Flood Control Regulations, particular
attention Hill, thereforo, be given tho follmung:

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

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

(c) Rubbish alxl industrial waste disposal.

(d) Changes in the channel bed SUch as aggrada­
tion or degradation, Hhich Hould il'iterfere
'\-;ith free-flew from side drainage structures
or induce local meunders that would scour
tho banks.
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(e) Operations of any nat.ure upstream from the
project that Hculd nffect £10\-1 condltions
\'lithin the limits of the flood control
project~

(f) Condition of project structure.

1. Channel Halls;

~. Deviation frem aligrunent and grade.

£. Development of cracks and spalls.

£. Hechanical injuries.

8,. Fencing.

~. Injuries to posts, fencing or barbed
wire~

£. D~age to gelvanizing.

1. Earth fills:

a.· Settlement•..
Erosion of both slopes.

~.

Excessive seepage or saturation 8.rea
back of fills.

Condition of bank protection - con­
cl'ete or stone blanket.

!i. Rieht-of-llay:

~. Presence of dt~ped refuse.

£. Encroachment or trespass.

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

(h) If any l,ork is done to improve flou conditions
in Butte Creek, it should be coordinated Hi th the
District Engineer to insure that proper provisions
are made for chnnnel alignment and capacity to
conform to the existing project.
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(5) The intent of theDe inspec'tions is to disclc3e
all conditions Y11rl.ch in an:r Y1ay affect the
stabilitJ' of the stl'11\~tures and their functioning
for the control of floods. Each inspection report
should note and comment on any repair measures
that ha-/e been taken since the last inspection.
In making these inspections, the check sheets
included as Exhibit E shall be explicitly folloHed.

c. l·laintenan~.

(1) f~1-.!1ont Re9ui~.~.~of the Code of Fed~~al
HefQ!lations. Flood Control Regulations, Par
208'.'10 \illl) are quoted in part as f ollm:s:
II. • •• IrrJt'iediate stepn Hill be taken to remedy
any adverse conditions disclosed by such inapec­
tion •••• 11

(2) Shoaling or agcradation at the inlets or outlets
of side drainage Dtructures may render thorn
inoperative. It is, therefore, imperative that
all drai.ns 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 trouiJle points, lrith a vieu to
stabilizing the channel alignment and preserving
the general uniformity of the lx.'U1k lines.

(4) Sedilnent and debris plugs or other obstructions
should be removed frof,} the channel to pre\'ent al\y
tendency for the flous to be deflected "lithin the
channel. The heavy ma.terial likely to aCCU1'llulate
in the nen ChaI'\J1el at the mouths of tributaries
should be removed to keep tlle cnannel clear.

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

(6) Weeds and other vegetal gro~~h in the channel
shall be cut in advance of the flood season am
together ,·11th all debris, removed frOl;} the channel.
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(7) All eroded concrete shall be repaired as soon as
any reinforcing steel is exposed or erosion
approaches a depth of 4 inches. For this purpose,
it is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
and building up the oection 'Hith pneumatically
placed Portland cement mortar. All evidence of
settlement, uplift, or failure of concrote struct..
ures shall be referred to the State lngineer for
for analysis and remedial measures.

(8) All damage to fencing, Hhether resulting from
accidental or Hi llful injuries or fran corrosion,
shall be promptly repaired lnth nell material in
order to maintain satisfactor,y protection to the
public.

d. ~ration.

(1) Pertinent Re
Regulations,
as folloHS:

"(g) Channels and flocdHays •••• (2) Operation.
Both banks of the charulel shall be patrolled
during periods of high Hater •••• Appropriate
measures shall be taken to prevent the for~

mation of jarr~ •••• of debris. Large objects
"1hich become lodged against the bank shall
be removed. The imprvved c halmel or flood~

\-lay shall be thoroughly inspected irl1Plcdiately
folloHing each major high uater period. As
soon as practicable thm'eafter all snags and
other debris shall be removed and all damage
to •••• 11alls, drainage outlets or othel'
flood control structures repaired. II

4-04. Drainage and Irrigation Structure.~.

a. ~s<?ription. Drainage and irrigation structures ulrich
extend through the levees are listed as follov18:

--------~~-oo:_---~~--.----------=":---~



Drainar.o and Il'rir-ation Structures (Cont'd)------------_._----------_.'--.-
--Size &' Gati- Elev.of

Location Kind of Hodel Invert
Station Bank Pi..p,e _ No. (~.) Doscription of Pipe

609+·79 Left 24 I1c.H.P. 102 (b) 123.5
627+00 Right 2h llc.J.I.p. 102 (b) 122.2
644+·27 Left 24 I1 c.H.P. 102 (b) 119.5

2':16" Steel 2..100 (b) 117.7
649+80 Right 1-20" Steel 1-100 3" vent pipe L.S. 117.3
651+70 Right 2-16" Steel 2-100 (b) 3" vent pipe L.S. 117.5
655+68 Left 1611 S-::'eel (b) Fllrnp R.S., 3" Vent 113.7

Pipe L.S.
706+00 Loft 24"C.11.P. 102 (b) 112.4
111+50 Left 24"C.H.P. 102 (b) 109.6
678+00 Left 4-66I1C.l·~.P. 4-102 (b) Hoberts Creek , lQ9~.o)
688+40 Right 24"c.H.P. 102 (b)- 113~7

730+00 Right 3-60llc.H.P. 3-101 (b) 108.5
748+53 Left 30IlC.H.P. 102 (b) 108.4
2+00"AII Right 5-60 IlC.H.P. 5-101 Vlestern Canal 104.2
5+20 IIA" Right 30 IlC.z.I. P~- 102 (b) 105.4
25+1811AII Left L-5l!IIC.H.P. 4-102 (b) 10L.o
835+21 Left 30IlC,1-1. P. (b) 101.4
836+86 Left L8 I1C.H.P. (b) Sparling Meter and 101.8

L811 C~l!. riser pipe L.S.
902+50 Right 3611c.H.P. 102 (b) 93.7

3-102
927+50 Right 3-24 t1 c.H.P. 3-101 (b) 9309
927+50 Right 1611 Steel 102 (b) 106.5
935+00 Right 2L"C.H.P. 102 (b) 99.. 4
978+25 Left 36"C.H.P. 102 (b) 91.7

Notes pertaining to table:

(a) Calco gate Hodel No. 100 is placed on the outlet end of pipes.
It closes against face pressure and opens automatically to
permit outfloH Hhenever the pressure is reversed by a change
in 'Hater levels.

Gate Hodel No. 101 ~s a Calco slide gate l-Thich operates by
hand serCH on a steel frame.

Gate Hodo1 Ho. 102 is a Calco automatic drainage gate on out­
lot end of pipe. It closes against face pressure and opens
automatioally to permit outflol1 "hen pressure is released.
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(b) Each pipe installed Hith 2-C .. i·r, cut-off Halls. Concrete
saddle am apron R.S. Dnd ccncrete headHall L.S.

(c) Abbreviations: C.H, Q Corrugated Betal, C.H.P. 1:1 Corrugated
l1etal Pipes L"S. 1:1 Landside, and R.S, - Riverside.

b, Inspe{;ti~c

(1) Rertil}~~£1,uj.rem?~.~f the Code of Federa~
R~~latio~. Flood Control Regulations, pa~a­

gt~ph 208.10 (d)(l), are quoted in pal~ as
folloHs:

II (d) Drainage Structures (1) Haintenance­
Adequate iueaalres shall be taken to insure
that inlet and outlet charnels are kept open
and that trash, drift, or debris is not al­
lm·red to accumulate near drainage structures.
Flap gates and IT'.anually operated gates am
valves on drainar-o structures shall be
examined, oiled and trial operated at least
or-ce every 90 days ••••• 0 ••••••••••••••••••••

Periodic ins!Jections shall be made by the
Superintendent to be certain that:

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

(ii) Inlet and outlet channels are open;

(iii) Care is being exercised to provent the
accui1lulation of trash and ElolJris near the
structill'oS and that no fires are beine
built near bituminous coated pipes;

(iv) Erosion is not occurring adjacent to the
structures Hhich might endanger its Hater
tightness or stability.

Inunediate steps "rill be taken to repair
drunage, re!Jlace missir.g or brol(en part.s,
or remedy adverse conditions disclosed by
such inspections,1I
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(2) At each inspection required by paragraph 4-02(b)(2)
of the Standard Hanual, the follol1ing items, if
applicable, shall be particularly noted:

(a) Debris 01' other cbstrnctim s to floll.

(b) Condition of pipes and gates.

(c) Damage or settlement of pipe.

(d) CO:ldition of concrete-cracks, spalls, erosion.

c. Haint'3nance.

(1) All eroded concrete shall be repaired as soon as
erosion reaches a depth of 4 inches or any
reinforcing steel is exposed. For this purpose
it is reconunended that the repair be n:ade by
thoroughly cleaning the surface by sandblasting
and building up the concrete to its original sec­
tion \-lith pneumatically-placed portland cement
mortar. .Jl.ll e',ridences of settlement, uplift, or
failure of concrete structures should be referred
to the State Engineer for analysis and reccmmenda­
tion of remedial measures.

(2) If the inspection ShOHS that the automatic drainage
structures have been jalrned in an open position by
debris or oth'3r obstructions, they shall be thorough­
ly cleaned so that they sHing freely to a true
closure. If any parts of the gates have been
dmnaged or broken, they shall be replaced by new
parts.

(3) Compliance Hith the prov~s10ns prescribed above
pertaining to drainage structures is essential for
proper maintenance of the levee system covered by
this manual. Levee failures caused qy neglected
drainage structures are of CaMJon occurrence; it is,
therefore, of utmost importance that these structures
ahmys be kept in: perfect \forking condition i.n
accordance with the regulations~



(4) Care should be taken not to bUFf any of the side
dl'ainage inlets in the event that it becol11es
necessary to fill any of the ImJ-lying pockets in
back of the levee. Plans for the maintenance of
drainage facilities at any such points should be
submitted to the State Reclmnation Board for
approval 'before such nork is started.

d. 0Jerati0!l'

(1) Pe...rlin£.n~_Ete~.~~~2!.~s of the Code of li'edBral
!!~~D:.~t:tonE..!. l<'lood Cont.rol Hegulations,
paragrapn 203.10 (d)(2) are quoted in :r;:art as
follo"1S:

"(2) Operation. vlhenever high ~leter conditions
impend, all gates vii. 11 be inspected a short
time before uat.er reaches the invert of the
pipe and objects lmich might prevent closure
of tl1e gate shall be. removed. Automatic gates
shall be closely observed until it has been
ascertained that they are oecurely closed•••••
All drainage structures in the levee shall be
ins,r:ected frequently during floods to ascertain
whether seepage is taking place along the
lines of their contact uith the embankment.
Immediate steps shall be taken to correct any
adverse ccnditicns."

(2) The outlets of side drainage structures inundate
at relatively lm1 river stages. They should,
therefore, be inspected at the first sign of a
rise in the river to me.ke certaj.n that the gates
are not jammed in an open position and thus alloH
flood Haters to enter behind the levee.

(3) At station 678+00 on the left bank of Butte Creek
(Roherts Creek Ou.tlet Structure), one of the four
automatic drainage gates in this structure is
provided with a cable and uinch for manual operation
to facilitate control of irrigation requirements
by perrilitting baclmater fl'on Butte Creek to floH
into the 101-Ter reaches of Roberts Creek~ DtU"ing
tho period from 15 April to 30 September, the cable
may be attached to the automatic drainage gate for
operation and control of irrigation vrater. From
1 October to 15 April the above mentioned cable
shall be detached from the automatic drainage gate
in order to permit this gate to f;mction automa­
tically.
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(4) Tile slide hoadgates of the structures located at
stations 730+00 and 2+00 "A" on the right bank
shall be placed in the closed position during
the period ~nlen not required for irrigation.

!~..o5<'l Hiscellaneous Facilities.

a. Des~ption. }liscellaneous structures or facilities
vlhich Here constructed as a part of, or existed in conjunction uith,
the protective v1Orks, and which might affect their functioning, include
the follmring:

(1) Road Cro~sillgs. and Bridf{e~ to be maintained by the
County of Butte.

(a) County Road 1011 'Hater crossing at approximate
station 630+00 as ffi ONn on Dl'al'Ting No. 50-4-2637,
sheet 3 of Exh:i.bit B. A small bridge crosses
the lm'1 Hater c1"'.annel near the right bank and
a single span steel truss bridge crosses the
101-1 'Hater channel near the left bank.

(b) A timber and concrete bridge crossing of ~le

Helson-Blavo Highuay near st.ation 836+30 as
sha.m on Drauing ao. 50-h-2637, sheet 5 of
Exhibit B. A concrete bridge crosses the lou
\-later chmmel near the right bank and another
concrete bridge crosses the low water channel
near the left baru{.

(2) Utility Crossing. Hone.

(3) Hydrographic Facilit}~. A continuous water stage
recorder and staff gage located on Butte Creel~ 0.8
miles dO'mstream from Little Butte Creek and 7.5
miles east of Chicoo This station to be r~.aintained

by the U.S. Geological Survey and State Division of
\'later Resources.

(4) ~ to be maintained by the Hestern Canal Company.

(a) Hestern Canal Dam at station 751+55 as sh01m
on Dl'al1ing 50..h-2582, sheets 1 and 2 of
:Exhibit B. Consists of ten openings betl'1een
piers 6 feet on centers and 10 feet high with
invert elevation at 107.5. Desired Hater level
is controlled. by inserting hll x 611 timber
flashboards betvleen flan~es of II beron columns.
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(b) Ti'10 existi.ng dan:s across lou '-later cham1els
alor!g each bank of Butte Creek. 'i'hese are
removable dams iiith flashboards used to divert
irrigation Ilater of Hestern Canal across Butte
Creek.

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

b. Inspection and Haintenanceo

(1) Pertinent Requirements of the Code of Federal
Re~lations•.. Flood Control -Regulatior,s, ··para­
grarih20a:I0 (h) (1) are quoted in part as
follollS:

(h) Hiscellaneous Facilities. (1) Naintenance.
}Kscellaneous structures and facilities con­
stru.cted as a part of tile protective Horks
and other structures and facilities which
ftUlctiOl: as a part of, or affect the effecient
ftmctioning of the protective works" shall be
periodica lly inspected by the Superintendent
and appropriate );1aintenance measures taken.
Damaged or tUlserviceable parts shall be
replaced Hithout delay •••• 11

(2) Inspection of the miscellaneous facilities shall
be made at the same time that ilie inspection of the
other featu~es of the project are made, and shall
be l' eported on check list No.3, sheet No. 4 of
EXHIBIT E.

(3) The interest of the COl-PS of Engineers and the
responsibility of the local interests in the
existing higlmay and railroad bridges is confined
to their effect. on the safety and functioning of
the flood control channel" but any conditions
noted in the inspections that may affect them in
any Hay should" as a matter of courtesy, be brought
to the attention of the agencies maintaining and
operating them. If the inspection of any m:Lsce).­
laneous structure, either existent or constructed
in the future under penlit, discloses any condition
that indicates the probability of failure during
periods of high uater, the Superintendent shall
address a letter to the Olmer of the structure,
quoting this manual as authority and inviting
attention to the conditions observed and request­
ing that inunediate steps be taken to correct them.
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A copy of such letter shall be fonvarded to the
District Engineer for his information. A report
on the acticn taken by the ormer shall be sub­
mitted to the District Engineer to ~ccompany the
next semi-annual report. A suggested report
form is included as EXHIBI'l' D of this manual.

(4) The purpose of m:rlntenance i<fOrk is to insure
continuous satisfactor; operation of equi~r.ent.

It is, therefore, important in Slch i-lork that
all possible causes of future trouble be found
and corrected. Particular attention should be
given to minor wealcnesses which may be an indi­
cation of future trouble.

Co Operation.

(1) Requirenents of the Code of Federal ReEPlations.
Flood Control Regulations, paragraph 208.ioTh)f2)
is quoted as follows:

"(2) Cpel'ationo 11i.scel1aneous facilities shall be
operatea-to prevent or reduce flooding during
periods of high uater. Those facilities
constl~.cted as a part of the protective works
shall not be used for purposes ot}\er than
flood protection without approval of the
District Engineer unless designed therefor. 1I

(2) '1'}:0 tHO existing removable flash board diversion
dams of the Hestern Canal Company across the 101-1
water channels of Butte Creek~ at approxirr:ate
station 2+00 ItAII, and the dam along the left
bank at station 558+80, shall be operated to con­
form to tile follolJing procedure:

(a) The \·mter surface created by the above men­
tioned diversion dams shdl not be lowered
more tllan 16 inches in 24 hours in order to
prevent bank caving and sloughing of the
banks by reas on of rapid draHdown.

(b) The flashboards should be removed (in
accordance with the above rule) until no
appreciable head is created. The balance of
the flash boards then may be completely re­
moved and the frames collapsed.
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(c) All requir€d flash boards may be placed in
the above referred to diversiml doons during
the period f::.'cm 15 April to 30 September.
From I April to 15 April a minimum nWJlber
of flash boards rr~y be placed for irrigation
purposes only. HOHever, during this latter
period, they l-:ill be immediately remo'led
upon the orde1' of t i:e State Division of
Water Resources.

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

(e) It is understood that sufficient '\Tater must
be passed over the fish ladder located on the
easterly end of the l'1esterly diversion dam
to supply the neGds for migratory fish as
l'eqvired by the State I,'ish and Game CorrJiussion.

() The Hestern Canal flash board closure located in
the left bank of Butte Creel~ at Station 751+55
shall have all flash boards in place during the
period \'1hen 'Hater is not required for irrigation.

(4) The "lestern Canal Company Hill be responsible
for operation of the above mentioned diversion
dams.



SECTION V

SUGGESTED HE,'!'HODS OF COI'3ATIIiG FLOOD CONDITIOHS

5-01. Hethods Suggested. Host of the methods described herein
have teen developed during years of experience Hi th the various
problems that often ccme up during periods of high l·tater, and they
are not intended to restrict the Superintendent, or others ccncern­
ed, to a rigid set of rules for every condition that may arise,
The rerrnrks are pruMrily concerned with the earthen portions of the
levee system" If problems not covered by these suggestions arise,
where the Superintendent is in doubt, as to the procedure to be
taken, he will be expected to consult the District Engineer, U. S,
Engineer Office, Sacramento, California, and follow standard
engineering practices in meeting the situation. It should be noted
that it is much better to be over..prepared for a "flood fight" than
to find at the last moment that preparations Here incomplete or
unsatisfactoryc Confidence of the protected pel's ens nnd firms is
a valuable asset that should not be carelessly lost through ineffi­
cient operation of the protection system in time of emergency.

5-02_ Earthen levees. An earthen levee is in danger whenever
there is lIater against it. This danger is directly proportional to
the height of the Hater, the duration of the flood stage, and the
intensity of either the current or \lave action. The danger is in­
versely proportional to the cross-sectiOl:al area of the levee, the
levee's heigJlt, and the degree of maintenance. A Hell constructed
le~ee of proper section should, if maintained and not overtopped,
hold throughout any major flood. HOHevcr, a serious accident may
result in a break. Foundation troubles result in sand bo:Us or a
sinking levee, and the local use of unsatisi'actor;,r materials
causes slides and SlOU@lS. Ho~ever, such threatened failures can
be met if prompt action is taken and proper methods of treatment
are used, Have Hash is to be expected ;vhenever the levee is ex­
posed to a Hide stretch of open llater and is serious if permitted
to continue over a considerable length of til1le.

5-03. Premeditated Damap:e. The Superintendent should con­
tinually guard against premeditated damage to the levee. In the
event of an extraordinary flood requiring a fie}1t over long
stretches of levee on both sides of the river, there is a natlU'al
tOJi'lptation to relieve the strain by premeditated breaking of the
opposite line.

5-oh. ~uri ty. Pel's onnel of the Cor!Js of Engineers, Hhether
military or civilian, are not vested ldth any civil police authority
in the performance of their engineering duties, and they Hill not
attempt to exercise a)"W such authority. '£he responsibitlity for
protecting flood control I-~orks against sabotage, acts of depredation,
or other unlavlful acts rests Hith the local interests through local
and State Governmental agencies.
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:5-oS. I~1!.E.~cti~.(~Lt~ ..ood Contr_ol \'lo:.'k~. Inunediately upon
receipt of information that a high Hater is ihJninent, the Superintend­
ent should form a skeleton organization, capable of quick expansion,
and assign individuals (Sector Foremen) to have charge of definite
sections of levees. As his initial activity, each Seetor Foreman
should go over his entire sector and parts of adjacent sectors,
making a detailed inspection, particularly ,·lith reference to tho
folloHing mattel's:

a o Sector limits; ascertain that. the dividing line ue­
tHeen sectol's is plain~ determined and, if necessary, marked.

b. Condition of n(m levees and recent repairs.

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

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

e. Haterial supply; quantity, location, and concti.tion.

f. ComTiltmi.cations; locate a rrl check all necessary
telephones in the sector.

SM()6. Pre.lilllinar:,r Repaj:! 1..10rl~. Aftel' the initial inspection
has been made, each Sector Foreman should recruit a labor crew nnd
provide it tuth tools such as sllOvels, axes, Hheelbarrovls, etc.
In addition, bulldozers, scrar-ers, trucks, etc., should be located
and made ready for use in case of emergenC'J. Tilen imrilediate action
should be talcon to perforn the folloHing Hork,

a. Fill up holes or Hashes in the levee crOlrr., slopes,
and landslide berms. \"lhere neH construction has been cOJ1lpleted during
the year, rain Hashed and deep gullies maJr have developed. Hhile
the levee is neH, preparations should be Illade in advance to combat
wave Hash along the exposed reaches.

b. Repair gaps 'Hhere road crossings have been Horn
do~m and the levee is below grade. In filling the road crossings,
it may be necessa~J to obtain material from landside borroH pits, in
~nlich case excavation for the material should be kept at least So
feet from the toe of levee. Any filling deno in this connection
should be tamped in place and, if in an exposed reach, subject to
Have Hash, the neH section should be faced Hith bags of sand.

c. Repair a~l close all flap gates on culverts and see
that they are seated properly before the~' are covered ,'11 th flood
waters.
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d. Ascertain that all roads to and along the levee are
in a good state of repair. The Superintendent shou:!.d obtain assist­
ance from the county read force~ to lw.ve all roads put in first-class
condition.

e. Locate necessal"'J tools and materials (sacks, sandbags,
brush, ltunber, lig~ts, etc.), and distribute mxl store the same at
points l1here active IT.aintenance is anticipated.

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

g. I·jalee thOl'ough arrangements tnth reliable citizens
of the cornmw1ity for the supply transpo:i.'tation, subsistence, and
sheltor for the necessary labor.

h. COl1ummicate directly Hith Olmers of all stock pas­
tured on the levee and direct that all stock be removed from the
levee l'icht-of-Hay. Cut all fences cl'ossinp, the levee that do not
have gates provided.

i. Investigate all drainage ditches on the lands:i.de
of the levee and open these drains "lhen obstr'lctions exist. Pre­
pare to cut the neceseary seep drainage ditches; ilo~'1ever, no attempt
should be ITlade to drain the levee slope until actual seepage takes
place.

j. Remove all dJ'namit.e ~md e~)losives of any Idnd from
the vicinity of the levee.

5-01. Disaster Relief. It is the responsibility of local,
state, municipal authorities, supported by arYl/or vlorking in
connection llith the American Red Cross to actopt measures for the
relief of flood disaster vietlins. Relief measures can be tu:der­
taken by the Department of the Army through its Army Area COlronander
under e>..i.sting ArITlf Regula tions, but such measures t·lill be undertaken
only as a last resort, in extreme cases and under c~lpelling cir­
ewnstances where local resources are clearly inadequate to cope vlith
the situation.

5..08. Flood Fight. After the above prelir;linarJr organization and
precautions have been completed, the I1flood fight l1 itself canmences.
The methods of combatting various defects in the earthen levee described
'in the foUoHing paragraphs have been proved effective during IT.any
years of use by the Hal' Department

a. Drainar,e of s!.opes. This Hork can be done econonlical­
ly 1'1hile at'1aiting developments and Hill serve to Flake the levees more
efficient. Crm-ls should be organized to cut seep drains at all
places on the levee and borm uhen seepage appears. The drains should
be V-shaped, no deepel' than necessary, and never more than 611 deep.
Care nmst be taken not to cut the sod tumecessarily. In all
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instances, drains s~lO\.:ld be cut straight dO'im the levee slope or
nearly so. Near the toe of the slope the slnDll drains s;lould be
Y'd together and led into larger drains, ulrich, in general, should
lead striaght across the landside berJ'll into the landside pits or
nearest natural 01' artificial drain.

b. Sand boils. These danger spots are serious if dis­
charging material. T11'e"corrmon metllod of controlling sand boils
consists of Halling up a uatertight sack ring around the boil up to
a height necessary to reduce the velocity of floH to a point at
Hhich rr.aterial is no longer discharged from tile boil. See Exhibit
"C" Plate 1. The sack ring around the boil should be large enough
to protect the defective area iJrunediately surrounding the boil.
If several boils of sufficient force to displaco sand are observed
a sack sublevee rnay be built armmd the entire nest of boils,
rising to such a height that none of the boils ,-rill discharge with
enough force to displace sand.

c. \'lave Hash. The Superintendent and Sector Foremen
should study the levee beforehand to determine the possibility of
Have wash. All such reaches Hill be located Holl in advance and for
use in emergency, a reserve supply of filled sacks and rolls of
cotton bagging llill be kept on board flats. If the slope is llell
sodded, a storm of an houris duration should cause vor,y little
damage. During poricds of high Hind and high l'later, ample labor
should stand b'J and experienced personnel should observe Nhore the
washouts are beginning by sounding or by actually wading along
the submerged slope. Sections of cotton bagging should be placed
over the '-Tashed areas, as shmm on Exhibit "C", Plate 3. As an
alternative, filled sacks should be placed in the cut in an
effective manner and as soon as possible. The filled sacks should
be laid in sections of sufficient length to give protection Hell
above the anticipated rise. Bagging so laid must be thoroughly
rreighted doun to be effective. Plate 2, Exhibit "C" Sh01'1S a
movable type of i':ave Hash protection, also used \1ith good results.
Its advantage is that it can rapidly be built at any convenient
place and easily set in place on the job.

d. Scours. A careful observation should be made of the
riverside of the levee at all localities Hhere a current of more
than tHO feet per second is observed, or Hhel'e the profiles ShOH a
high uater slope of tHO feet per mile or greater. Trouble may be
looked for at the ends of ald levee dikes, road-crossing ramps, old
traverses, and places llhere pipes, Se~1er3 and other structures
penetrate the levee. If any sign of seoUl' is observed in the pits
or at the ends of the dikes, soundings should be taken to observe
the amount and progress of the scour. The npproved method of
ccnstructlon to check scour in the pits, on the slopes, or at the
ends of dikes \1ill be to construct defloction dikes using brush,
treetops, or lumber, driving stakes and vTiring together, and filling
in betueen ,lith brush and filled sacks 01' stone.
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o. C~vinR bank protection. As protection against active
caving of riverbanks, roek-filled crits are very effective if properly
placed. Cribs ere usually 14 by 14 feet in plan by 10 to 14 inches
in inside doptn. The cribs are constructed ffil a double thickness of
1" x 4" X 14 1 lumber, equivalent to 2" x 4" pieces, lapped rail fence
fashion at all corners and intersections. They are divided into four
cOrlpartments of about equal area bJ' tHO I,erprndicular cross Halls
constructed in the srune manner as t~le side ,,:alls. The floors and
covers are built up of double I" x 411 bOC\1.'ds spuceel about 9" center­
to center. Under the floor and perpendiculal' to the direction of
the floor boards are five equally spaced pairs of 1" x !III boards
about 3 feet center-to center. On top of the cover, perpenciicnlm'
to the direction of the cover boards, are three pairs of top boards,
one oyer each of the side \lalls and one over the central division
\omll. All intersections are nailed uith one 20d nail. The compart­
ments are filled I'dth rock before covering. Each 'Hall intersection
of the fabricated cribs is securely fastened by a loop of No.9 wire.
See Exhibit "C", Plate h.

5-09. !opping. Immediate consideration should be given the
grade line of each levee section by comparison of existing grades
\"lith those shom1 on the drmlings, Exhibit "B", Plates 1 to 5. If
any reaches shaH a grade beloH tho previous hi((hest water,
emergency topping should be undertaken at once to such a grade as
may be established by the District Engineer, U. S. fugineer Office,
Sacramento, California, as f0110\lS:

a. Sa.~ tonRin~. Sack topping may be used to raise the
crmm of the levee about three feet. The sacks should be laid
stretcheruiso or along the levee for the first layer, cross~nse

for the second layer, and so on. Sacks shotud be lapped at least
1/3 either Hay and l-:ell mauled into place. \'1hen properly sacked
and tamped, one sack l1ill give about three to four inches of
topping. If gravel is available, it shOlud be used for the front
facing so as to avoid \lashing out.

b. Lumber and sack topping. This is the most co~~on1y

used method of raising lo\-' reaches in emercencies. In puttinc on
this topping, as Hell as other topping, a careful line of levels
should be run and grade stakes set in advance. 211 x 4" x 6' stakes
should then be driven on the riverside of the croh~.six feet apart,
and 111 x 12 11 boards nailed to the landside of the stakes. This 'Hall,
backed \-rith a single tier of sacks, will hold out at least one foot
of water. If a second foot is necessal"J, the layers of sacks l-rill
have to be increased in nwnber and reinforced. The stakes should
be driven three feet in the grotu1d, arrl should project out three
feet, thus providing, in extreme cases, a three-foot topping if
properly braced belling lnth sacks and earth. In sane instances, it
mat Qe Dracticab1e to back up the planking with tamped earth
ob ~l~~ 'C'r, +,he vicinity in lieu of the sacks ohorm in the dral-Ting,
Exhib~t II ,Plate ~ .
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5-10. T~~nsportation. In instances Hhere it is necessar,y to
send equipment over roads tha.t [.re iJr,passable uue to mud or sand,
their passage rn~ be provided by the use of a plank road or by
means of steel 01' Hire l1k1.ts. Telephone COlTlIrlu.'1ication should be
provided along dangerous stretches of tho levee Hhen travel or other
satisfactor,y meuns of dorrJllUnication cannot be maintained.

5-11. Usc of Goverrur.ent Plant. The District Engineer is
authorized to'\.lSe or loan Government property and plant in cases of
emergency lThere life is in danger and there is no opportunity to
secure prior authorit~r suitable private equipment is available,
provided that such usc in vlithout detl'iuent to the Government.
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EXHIBIT A----
FE1)ERAIJ FLOOD CONTROL REGULATIONS



TITLE M-NAVIGATION AND
NAVIGABLE WATERS

Chapter I1~Corps of Engineers, "'ar
Department

PAIIl 20S-FLOOD CONtROL RlOVUTJONS

KUN1DfANCI AND CPlltAnON or FLOOD
CONtllOL woaxs

Purauant to the provtBlonJ of lectlc.n 8
of the Act of CangreM approved June 22.
1938. as lUllended and supplemented. <49
Stat. 16'11: 60 Stat. 811: and 66 Stat.
638; 33 U. S. Co' '101c: '1010-1), the fol·
lowing regulations are hereby prescrIbed
to Bovern the maIntenance and opera·
Uon of flood conttol worn:

1208.10 Locallfoo4 protectlo7lwork.;
maintenance and operation o/.tructure.
and /aclllttej-(a) Chneral. (1) The
structures and facWtlea constructed by
the Unlt~d States for local flood protec~

tlon shall be continuously maintained In
such , manner and operated at such
times. and for luch periods as may be
n~e.ssary to obtain the maxJmum
benetlts.

(2) The Sta~. pellUcal subdlvilion
thereof. or othet responsible local
agency, which turnlshed assurance that
It wl1l malntaln and operate flood ccn·
trol worn In accordance with rellUla·
tloris prescrIbed by the Secretary of War.
as required by law. shall appoint a per·
Dument committee con.sl.stlng of or
headed by an official hereinafter called
the "Superintendent." who ,hall be reo
sponslble for the development and main·
tenance of, anll directly In charge of. an
organJzatJon responsible for the eIDbient
operaUon and maintenance of all of the
stnJctures IU1d fadlltles during 1100d
periods and for conUnuous InspecUon
and maintenance of the project worka
during periods of low water. all wIthout
cost to the United states.

(3) A reserve lupply of materlaJa
needed durIng a Jlood emergency shan
be kept on hand at all tlmes.

(4) No encroachment or trespaaa
. which will adversely aUect the efilclent
operation or maintenance of the project
works shall be permitted upon the rlBhts·
of-way for the protective faclJltles.

(6) No In1provement shall be passed
over. under. or through the walls. lev~~
In1proved channell or 6oodways. nor
shall any exeavaUon or construction be
permitted within the limits of the proj­
ect right-of-way. nor I1uill any chanae
be made In any feature of the woru
without prior determination by the DIs­
trIct Endneer ot the War Department
or his authorized representaUve tha~
such Impro\'ement, excavation. construc·
tlon, or alteration will not adversely af.
fect the functionIng of the protective
faclUtles. Such Improvements or alter·
atlons as may be found to be desIrable
and pcrmls.slblo under the above de·
termination shall be constructed In ac·
cordance with standard englneerlna
practice. AdvIce regarding the etlect of
proposed Improvements or alterations
on the functioning of the project and \0,
formation concerning methods of con·
at ruction acceptable under standard en·
glneerlng practice shall be obtained from
the- DlJitrict EngIneer or, If otherwlle
obtained, shall be submitted tor Ws ap·
p\-ovaJ. Drawings or prints showlna
such In1provementa or. alterations as
nnaU, consllucte/l shall be furnl~hed the
District Engineer after completion of the
work.

(8) It shall be the dUt, of~ super· the levee. Immediate steps will be taken
Intendent to submit a semiannual repOrt to correct dangerous conditions dIsclosed
to theDlstrlct Engineer covednalnapec· by luch InsPectlOIU. Regular malnte.
Uon, maintenance, and operation of the naDce repair meuures shall be accom.
protective worka. pllJhed during the approprIate season

('I) The Dlltrlct Enslneer 'or WI au· as acheduledby the'Buperlntendent.
thorllecl reprt£CntaUves shall have ae- (~) Operatwn. During flood periods
C&I at all tltnU to ail portions of the pro· the leVee shall be patrolled continuously
lectlye wore. to locate poMlble Ulnd bolla or unusual

(8) Maintenance meU~llet or re~lrs wetnus of the landward slope and to be
wWch the DIstrict Engineer deellU nee· «rtaln that:
eayry shall be promptly taken or made. <Il There are no IndIcations of slJdea

(0} ApproprIate measuru shall be or sloughs developing;
taken b)' local authorltlea to IlUure that (U) Wave wash or scourlna achon I.
the aeUVitles of an local organlzaUona not occurring:
operau'11B public or private facilities con· (UJ) No low reaches of levee exht
necl~ Yilth the protective wooo are co· which may be overtopped:
ordlnated with thOSl of the Buperlntend. (Iv) No other conditions exllt which
elit's organl1.atlon durlnl nood pU\0<IJ. mIght endanger the structure.

nO) The War Department wUl furntsh Appropriate advance melLSure8 wlJl be
IOCIII Interests· with an OperaUon and taken to Insure the aVallablllty of ade.
Nalntenance Manual for each completed Quate labor and materlall to meet all
project. or separate useful part thereof, contingencIes. Immediate steps wllJ be
to IWIJt them In carrying out thm ob· taten to control any condition which
llaatlons under thelle reeulaUons. endangers the- levee and to repair the

(b) Levl!u-(1) llafnunan". The damaaed uctlon.
Superintendent shall provIde a~ all Umtl (c) Flood ttaU••-(l) Maintenance.
.udimalntenance u may be requlnd to Periodic Inspectlonl ahall be made by the
lJuure serViceabWty of the Itructuru In Buperlntendent to be certaIn that:
Wne of l1ood. lJelLSurea shall be taken (J) No seepage. s4turated areu, or
to promote the arowth of &0<1. Olltuml· sand boll. arll occurrtJll:
nate bpnowlng animals. and to proVida (II) No undue settlement haa occurred
for routine mowing of the ,rau and wWch affects the stabUity of the waU'or
wUds. removal of wild erowth and drift Ita water tlshtness:
deposits. and repair of damage caused by (UI) No trees ex1lt. the roetl of which
erosIon or other forces. Where prac· might extend under the wan and oller
tlcable. mensures shall be taken to retard accelerated seepage paths;
bank er0310n by planting 01 w.1J)ows or (Iv) The concrete haa not undereone
other suItable growth onarea.s riverward cracklne. chippIng. or breakJng to an
of the levees. Periodic Inspections ahI.U exten~ which mlllht affect the etablUt,
be made by the Superintendent to InSUlt of the walt or Its water tightness:
that the above malnten.nce meaaurtt (v) There are no encroachments upon
are being effectively carrIed out and. the rlllht.of.way which mlgb~ endanger
turther. to be certaIn that: the structure or hinder Its functlonlne

(I) No unwual settlement, aJo\WhI~. In time of flood:
or material Joss of grade or .levee crOll (Vi) Care 11 belo.:: exercised to pre.
section has taken place; Yent accumulation of trash and debrh

(\1) ·No caVing has occurred on either adjacent to walls. and to lnlIure that no
the land side or the rIver sIde of the levee nre. ue belns bum near them:
whIch might affect the atablllty of the (v1\) no tY.lnk esvlng eondltlOnJ uIIt
levee section: rtverward of the wall which mlght en.

llU) No seepaae...aturat~d areas. 01' danger ltl•.atabWty:
aand bolls are occurring; (vlU) Toe drronl\ie sYltenu and pre.·

(If) To e draInage systems and prft. lure.rellet wells ue In good uorklng con·
.ure relief wells are In good worklna con- dJtlon. and that such fadUtlu are not
dltlon, and that such Ilcllliles are not becom1n8 cio:ll:cd.·
beoomlng clogged: .Such Insp~lIons shall b& made Imme·

(v) Drains through the levus andclJately prior to th-e be31nnlna of the flood
llates on saId draltts lire In good workJnl searon, Immediately following each mao
condition: jor high water period. and otherwlJe at

(vJ) No revetment work or rlprap hal Intervals not exceeding to days. Meas·
been displaced. washed out. or removed: ures to eliminate encroachments and of·

(vll) No action Is being taken; auch fect repaln found necessary by such In·
uburnlng grass 'and weed! durIng In. apectlons ahnll be undertaken Imllledl·
apptoprlate seasons. which ,,111 retard ately. All repaIrs shall be accompillhed
or flestroy the growth of sod: by method. acceptable In standard en·

(vl11) Acuuroada tQ and on the levee a1neerlng practice.
are being properly tJaf!Ualned:· (~) Operatwn. Contlnuow pallol of

(Ix) Cattle suards and lates are In the waJlshall be malnte.lned durinI f100d
eood condition: periods to locate po:..>lble lellkage at mono

(x) Crown of. levee II ahaped 80 U to ollth joints or se(;~{rt undemeath the
drain readily, and roadwaY there<in. U wall. Floating pll\llt or b.lata wUl not be
an" II well ahaped and maIntaIned: allowed to lie asalnst or tie up to the

(xl) There b'no unauthorized l1'allna wall. Bhould.1t become necessary doone
or vehIcular tramo on the levees: a flood emergency to pa50S. ane)' or cablel

(xII> Encroachments are not- belna over the wall, adequate mea: ue. shall
n,ade on the levee rlght-of·way which be taken to protect the conw.'" and con·
might endanger the structure or hinder .tructlon joints. Immedla~ steps Ihall
Its proper Md efficient tunctlonlna duro be taken to correet any condition whIch
In times ot emergency, endanaers the &tablllty of the wall.

Buch InapectloDl shall be made 1&.9. (d) DraInage .tructuru-Il) 1Jalnt~·
mediately prIor to the beginning of \lis nance. Adequate meuures ShAll be taken
l100d season: Immediately followlhg each to Insure that Inlet and outlet channell
inalor high water perIod, and otherwl.. are kept open and tha~ trash. drUt. or
at Intervall not exceedlnl 8G dayS", and debrta 11 not allowed to aC'OUmulate n~I1'
luch intermediate times ill ma, be ne«a. drainage atruchires. Flap gat~ -and
UIT to InJure the wt pcw1ble care of manually operated eatea and valvel on

EXHIBIT "All Sheet I of 2 ea-n78-111



dralnal;e structures shall be examined,
oiled, and trial operated at leaSt once
every 110 days. Where drainage struc­
tures are provided with stop ll,lg or other
emergency closure., the condition of the
equipment lind Its housing shall be In­
sPected ngularly and a trial Installation
of the emergency closure shall be made
at least once each year. Petiodlclnspee­
tlons shall be made by the Superintend­
ent to be certain that:

m Pipes. gates, ,operating me<:hanlsm,
riprap, and headwal~ artl In gOOd con­
dition;

<ti) Inlet and outlet channels are open;
(lUl Care Is being ex~rclsed to prevent

the accumulation of tra~ and debris
near the structures and that no flres ate
being built near bituminous coated pipes;
, (Iv) Erosion Is not,occurl1ng adjacent

to the structure which might endanger
Its wllter t!ghtness or stabtllty.

Immediate steps will be taken to re­
pair damaile, replace missing or broken
parts. or remedy adverse'condltlons dis-
closed by such Inspections. '

(2) Operatfon. Whenever high water
conditions Impend, all gate! wl1l be In·
spected Rshort time before water reaches
the Invert of the pipe and any obJed
which might prevent closure of the gate
ahall be removed. Automatic gates shall
be c10tely observed until It ha.s been B.s­
certalned that they are securely closed.
MllnuaUy operated gates and valves shall
be closed as necessary to prevent Inflow
of flood water. All drainage 5tructures
1n levees shall be Inspected frequently
during 1100ds to ascertain whether u~p­
I\ge l.s taking place along the lines of
their contact with the embankment,
Immediate steps shall be tak~n to cor­
re<:t Rny adverse condition.

(e) Closure 8tructures-(l) Mainte­
nance. Closure structures for ,traffio
opentngs shall be Inspected by the'super­
Intendent every, 00 <lays to be r.ertaln
that:

Ul No parts aiemtsslng;
(til Uetal parts are adequately cov­

ered with paint;
<till All movable parts are In satis-

factory working order, ,
(Iv) Proper closure can be made

promptly when necessary;
(v) Sufficient materials are on hand

for the erection of sand bag closures and
that thl: location of such materIals will
be ,'endlly accessible In times of emer­
gency.

Tools and parts shall. not be removed
for other use. Trial ereetlons of one or
more closure structures 5hall be made
once each )'ear, alternating the struc­
tures chosen so that each gate will be
erected at least once In each 3-year pe­
riod. Trial erection of all closure strue­
ture!:t shall be made whenever a change Is
made In key operating personnel. Where
railroad operation makes trial erection of
a c1~ure structure Infeastble. rigorous
Inspecl(on and drill of operating per­
sonnel may be substituted therefor.
Trlat erection of sand bog closures Is not
required. Olosure materials will be care·
fully chN:ked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced 1m·
mediately.

(2) Operation. Erection of each mov­
able closure shall be started In sufficlebt
time to permit completion before flood
waters reach the top of the structure
sill. Informatlon regarding the proper
method of erecting each Individual clos­
ure structure. tosether with an estimate
of the tlme required by an ex~rlenced
crew to complete Its erection will be given

In the Operation and Maintenance Man­
ual which will be furnished lOCal Interests
upon completion of the project. Closure
structures will be Inspected frequently
during flood periods to ascertain that no
undue leakage Is occurring and that
drains provided to tare for ordinary leak..
age are functioning properly. Beats or
floating plant ahaU not be allowed to tie
tip to closure structures or to discharge
pwengers or cargo over them.

(f) Pumping planfl-(l) M a f n t e­
nance. Pumping plants shall be Inspected
by the Superintendent at tnterval.s not
to exceed 30 days during flood uasona
and 90 days during olf-flood season! to
Insure th.at all equipment Is In order tor
Instant use. At regular Intervals. proper
measures shall be taken to provide for
cleaning pltUlt, buildings, and equipment.
repainting as ne<:essary, and lubricating
all machinery . Adequate supplles of
lubricants for all types ~f machi~es; fuel
for gasoline 01' diesel powered equipment,
and filIsh lights or lanterns for emergency
lighting ehall be keot on hand at all
times. Telephonll service shall be main­
tained lit pumping plants. AU. equip­
ment. Including switch gear, trllnsform·
ers, motors. pumps, valves, and iAtea
slia1l be trial operated and c,he<:ked at
least once every 90 days.' Megger tests
of aU Insulation shall be made whene"er
wlnng has been subjected to undue damp.
ness and otherwise at Intervals not to
exceed onc year. A record shall be kept
showing the results of such tests. Wlr·
Ing disclosed to be In an uQsatisfaetory
condition by such tests shall be brought
to a satisfactory condttlon or shall be
Pfomptly replaced. Diesel and gasoUne
engines shall be started at such Inter­
vals and allowed to run fQr such length
of time as may be necessary to Insure
their serViceability In times of emer­
gency. Only sldl1ed electricians and me·
chanlcs shall be employed on tests and
repalh.· Operating personnel for the
plant shall be present during tests. Any
equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after relnstal·
latlon. Repairs requiring removal of
equipment from the plant shall be made
dUrlng off-flood seasons Insofar as prac­
ticable. ,

(2) Operation. Competent operators
5hall be on duty at pumping plants when­
everlt appears thaI ne<:esslty for pump
operation Is Imminent. The operator
shall thoroughly Inspe<:t. trial operate,
and place In readinesS all plant equip­
ment. The .operator shall befamlllar
with the equipment manufacturers' In·
structlons and drl\wlngs and with the
"Operating Instructlons" for each sta­
tion. The equipment shall be operated
In accordance'wlth the above-mentloned
"Operatll1g Instructions" and care shall
be exercised that proper lubrication Is
being S!1pplled all equipment, and that no
overheattng, undue vlbratton or noise Is
occurring. Immedilltely upon final re­
ceaslon ot flood waters, the pumping ata­
tlon shall be thoroughly cleaned, pump
hous" 5umpa, flUShed, and equipment
thoroughly Inspected. oUed and areased.
A record or log Qf pumping plant opera­
tion shall be )(ept for each statton, a CQPY
of whIch shall be furnished the DIstrict
Engineer tollowing each flood.

(g) Challnel! and ftoodwaVJ - (1)
Maintenance. Periodic Inspecttons of
Improved channels and floodways ahall
be made by the Superintendent to be
certain that:

(f) The cbannel or floodway Is clear of
debris, weeds, and wild growth;

(II) The channel or tloodway Is not
being restricted by the deposlUng of
waste materials, building oi unauthor~
\Zed structures or other encroachments;

(Ii\) The capacity of the channel or
1loottway Is nnt being reduced by the
formation of shoals:

<Iv) Banks are not being damaged by
raln or wave wash, and that no alough.
Irrg of banks ha.s occurred;

(v) Rlprap se<:tlons al}d deflection
dikes and walls are In good condition;

(vI) Approach and egress cbannels
adjacent to the Improved channel Ilr
floodway nre sumclently clear of obstruc­
tIons an" debris to permit proper func­
tioning of the project works.

Such inspeetlons shall be made prior to
the beginning of the flood uason and
other-:-'Ise at Intervals not to exceed 90
days. Immediate steps will be taken to
remedy any adverse conditions ~04ed
by such Inspecttons. Mea.sures wlll be
taken by the Sliperlntendent to promote
the growth oi grll" on bank slopes and
earth deflection dikes. The Buperfu.
tel}den,t shall provide for perlodlo repaIr
and cleanIng of debrl.s basins, check
dalllS; and related structures as may be
necessary,

(2) Operation. Both ban k s of the
channel shall be patrolled during periods
of high water, and measures shal~ be
taken to prote<:t those reaches being at·
tacked by the current or by wave wash.
Appropriate measures shall be taken to
preven~ the formatton of jams Of Ice or
debris. Large objects which become
lodged against the bank shall' be re­
moved. The ImprO'led channel or flood­
way shall be thoroughly Inspected Imme­
diately following each major htgh water
period. As 500n as practicable there­
'after, all snag,s and other debris shall be
removed and illl'damage to banks, rlprap,
deflectton dikes and,walls, drainage out­
lets. or other flood control' structure.s
repalred.

(h) Miscellaneotl8 /acflffle, - (1)
Maintenance. MIscellaneous structurea
and facl1ltles constructed as a part of
the protectlve works and other structure.s
and facilities which functton as a part
of, or affect "the efilcJent functtonlng of
the protecttve works, shall be periodically
1nspe<:ted by the Superintendent and ap­
propriate maintenance measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding In connection
With pumping plants or for tempOrary
5torage of InterIor run-Off during 'flood
periods ,sllall not· be allowed to .become
ftJled with sUt, .debris, or dumped .ma­
terial. The Superintendent shll ta~e

proper steps to prevent restrIction of
bridge openingS and. where practicable,
shall provide for temporary ralBlng duro
~i floods Qf bridges which restrict chan­
nel capacities during high flows.

(2) Operation. Miscellaneous facUl­
ties shall be operated to prevent or re­
duce nooding during periods of high
water. ThOBe facl1ltles constructed as
a part of the protective works shall not
be used for purposes oUier than flood pro­
tection wlthDut approval of the Dletr:ct
Engineer unleS! designed therefor. (U
Stat. 1511, 50 Stat. 811; and 65 Btat·. 638;
33 U.S.C. 'IOlc; 101e-l) <Regs. D August
19U, CE SPEWF)

hULl J. A. ULIO,
Ifajor General,

The Adjutant General.
IP. R. D~. b-l~2s5; Plied. AUra.t Ill. l~U:

8:" a.ro.1
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EXHIBIT D

liAS conSTRUCTED II

DRAHINGS

(See Separate Folder for the FollO\'ling Drawings)

FILE NO.----
50-L-2582

50-4-2620

50-L-?623 /'

50-L-262h

50-h-2637

50-h-2668
Q.

TITLE

Eutte Creek - Hestern Canal Irrigation Structure at
Station 751)l55, Sheets 1 and 2.

Butto Creek - Irrigation and Drainage Structures,
station 730/.00 Rt. & 25f1811AII Lt., Sheet 1.

Butte Creek ... Hiscellaneous Irrigation Structures,
Sheets 1 and 20 I

Butte Creek - Robert3 Creek outlet Structure, Station \/
678100, Sheet 1. "'"

Channel Improvements and Levee Construction ... Butte
Cree1<, Sheets 1 to 6, incl. .

Butte Creek - Hestern Canal Irrigation Structure,
Station 2/-00"AI. Sheet 1.

Additional drawings of cross-sections, structures an1 miscellaneous
facilities are available in the Office of the District Engineer.

.'
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EXHIBIT B
Unattached
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PLATES OJ!' SUGGESTED FLOOD FtOllTING 11ETHODS



WAR DEPARTMENT

LANDSIDE

Note:
Bottom width to be no less than 11 limes height
Be sure to clear sand discharge.
Tie into levee if boil is near toe.

Spilt.v~

SECTION A-A

CORPS OF ENGINEERS. U S ARMY

RIVERSIDE

I.. :. 'c',:,':-,,-, . _ .. ,",.
~:~_~.":'""7:~-~,+~-~_~-:__.::_,':;.;'.:'

ELEVATION

I l I

""" - ---------------4

[ III I I iI I I
..t ~I-l-i-------------------i

jj

ill I I !~

~-!-1I-------------------1
IIi!

PLAN
Note:

Do not sad boil ....hich does not put
out material.
Height of sack loop Of ring should be only
sufficient to create enough head to slow
down flow through boil so that no more
material is displaced and boil runs clear.
Never attempt to completely stop flow
through boil.

SACRAMENTO RIVER, CALIFORNIA

FLOOD CONTROL PROJECT

CONTROL OF SAND BOILS

U.S. ENGINEER OFFICE, SACRAMENTO,CALIF.

MAY,I946

EXHIBIT "C"· PLATE I



WAR DEPARTMENT CORPS OF ENGINEERS, U S ARMY

1"x4"x2'·6"-

l"xI2"x12'·O" I. 12',0"

--4
SECTION A-A

RIVERSIDE

Sacks of stone-

PLAN

- 2"x4"x2' ,0" Stakes

SECTION

LANDSIDIi

\ f".
\,

\

BILL OF MATERIAL FOR 100 FEET
LUMBER ..~

56 pieces 1"x12"xI2'.()"
32 pieces 1"X4"x 2'·6"
32 pieces 2"x4"x 9'.()"

• 32 pieces 2"x4"x2',O·'
• (Sharpened)

WIRE
-~

200' baling wire

NAILS --
41 Ibs-8d nails

SACRAMENTO RIVER t CALIFORNIA

FLOOD CONTROL PROJECT

MOVABLE
WAVE WASH PROTECTION
U.S. ENGINEER OFFICE, SACRAMENTO ,CALIF.

MAY,I946

EXHIBIT "e" PLATE 2



WAR OEPARTMENT CORPS OF ENGINEERS, U, 5, ARMY

Mow ap;J""lmat~:1 I

2' lap Itr p.fch /
stri" ! t-d.:Aing-

tton bagging
vMia')/r I.:ngths
., required

Riverside toe of Ie..ee

PLAN

SECTION

Note:
lay lengths as rtqwe.;i 01 (o~on bagging
approximately para ItI wi'h levee slope
and across dam3g~d section, Weighl
top and edges of bagging with fII~ed

sacks as shown above The filled sacks
should be wired or lied to each strip
be!ore laying 111 place, Stake the corners
of each strip above water surface.
Where cotton baggll1g IS not ava fable
burlap sacking rnay be substiMed.

PROTECTION

SACRAMENTO RIVER, CALIFORNIA

FLOOD CONTROL PROJECT

WAVE WASH
U.S. ENGINEER OFFICE ,SACRAMENTO , CALIF.

MAY,1946

MATERIAL REQUIRED rOR 100

LINEAR fEET OF LEVEE

LUMBER ---
• 30 Stakes 1".2"x1'6"

• (Sharpened)

SANDBAGS
120 sand bags
Cohon bagg,ng
as required

EXHIBIT "e" PLATE 3



WAR DEPARTMENT CCRPS OF ENG NEERS U. S ARMY

~ ~ ~

6" 3·3" 1 3'·3"
-.~-

3'·3' :t: 3-3 i 6"
'f

14'0'

r- n - r- iD
L:::::~ ------

I I --= ~ 1 ,- c=:::::::
I

-f=:

IC - "---= ~C>' I I~ ---- .---....., ~ --, """> > ~SI--.... ~

I
I Ic.:. I I ~ ~ I ·c cr ..=:"". c:- .t!

C· I I I I """'-.:'----.. ......_, -..... .... ~tl
I I

C.:. I I -==:::::::- ~ .:.~
, I

I

C~ I I I I --< .:.~ ~
I

C: I I I ::b
c.: I I I I .:.P r~

.:PC 7 I I - f-fY Z -!- V 't' II I
·bc I I ~E I

87' - - ~v 11~ I ~
-~I I 'j'

~lL~ J !W~ ,, ...
I Ir- i--- .. .:.P ill--''':' I I I I

Ic· .~I~-n .:.PE......L1l .A.. A.. . I I

~I ~
b[. &... -...«:- ..: I I

Y' __ ..A.U
:tJ[7 - I - ~ I I

I
.~ ~[ - - I I I I- ~_._._------

I ti-

C-r-.--
I I I ~p-

[~ I I I I ·n
I

[7 I I , .p
I I I

[:: I I I I .:f-J I

I ,I'-"l;il' I I Lt I I !f-I~ i-

}J" b.-i..6,I;j- T .1
13!.()'· .I

I I

Note:
Cribs constructed of double thlckneu of
1"x4'd4'.()" lumber. Nail all Intersections
with 1·2Od nill. Eech Intel'MCtiOn of Wills
securely fastened by e loop .of No. 9 wire.
tightly twisted.

BILL Or"MATERIAL FOR ONE CRIB 1 ' •

130 pieces l"x4"d4'~"

WIRE
~ No.9 wire

121 Ibs.·2Od neils

SACRAMENTO RIVER t CALIFORNIA

FLOOD CONTROL PROJECT

CAVING BANK PROTECTION

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

RIVERSIDE

AI least
1'-6"deep

Crown of levet

CORPS OF ENGINEERS, U. S. ARMY

LANDSIDE

SECTION

FRONT ELEVATION

BILL OF MATERIAL FOR 100

LINEAR fEET OF LEVEE

LUMBER

25 ple<:ts 1"x12"x12'-Q"
17 pieces 2"x4"x10'·O"

• 17 ple<:ts 2"x4"x6' ·0"
• 17 ple<:tS 2"x4"x 2'.(Y'

• (ShIrPtn~)
NAILS

1 lb. .ad nills
2 tbs.·I6d nails

SANDBAGS

1100 baas

SACRAMENTO RIVER, CALIFORNIA

FLOOD CONTROL PROJECT

LUMBER AND SACK TOPPING

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

EXHIBIT "e" PLAlE ~
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TO: The District Engineer
Sacramento District
Cor~s of Engineers
l209·,8th Street
Sacramento, Califo ruia

Dear S:l.r:

(1 May 19 )
(1 lTov 19=)

The semi-annual report for the period (1 Hay 19 to 31 October
19 ) (1 November 19 to 30 April 19 ) Upper ButteCreek Levee and
Channel Irnprovements-;-Butte County, is-as folloHs:

nil The phyziual condition of the protective \-:orks is in­
dicated by the :i.nspe~torls repor·t, copies of uhich are inclosed, and
may be sUIrJilarized as folloHs:

(S~perintendentts swnmaryof conditions)

It is our intention ti) p3rform the folloHing maintenance
Hork in oroer to repe.ir or cOl'rect the condit-ions indicated:

(outline the ant,icipated maintena~1Ce operations for the
follo...~ing 6 months o )

b o During this repJrt period, lllajor high Hater periods (water
surface in Butte Creek reached or exceeded the reading of 12 0 0 on U. S~

Geological Survey Station gage located 7.5 miles east of Chico) occurred
on the fol10Hing datos:

Dates HaxirnuIll Elevation

EXHIBIT D
Sheet 1 of 2



Comments on the behavior of the protective works during such high
\-later periods are as follo~1S:

(Sur-erinten1ent ' s log of flood observations)

During the high water stages when the ",ater level roached a height
of , on the gage 01' excoss thereof (nates) , it Has
necessary to organize and carry out flood operations as follows: 0

(See Haintenance !-fanual _____o)

c. The inspections have indicated (no) or (the follo\-ling) encroach­
ments or trespasses upon the project right-of..\-lay.

d. (No) ( ) permits have been issued for (the following)
improvements or constro:.:ction tdthin the project l'i~ht-of-Hay.

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

eo The status of maintenance measures, indicated in the previous
selni-annual report as being required or as suggested by the representa...
tives of the District Engineer, is as follows:

(Statoment of lTlaintenance operations, item by itoH Hith per­
cent completion o,)

f. The fiscal statement of the Superintendent1s operations for
the current report period is as folloHs:

~abo~ Hateri~! ~quipment Overhea~ Total;

1. Inspection
2. Haintenance
3. Flood fichting

operations

TOTAL

Respectfully submitted,

Superintonaent of Works

EXHIBIT D
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EXHIBIT E

CHECK LISTS OF LEVEES, CHANNEL AND STRUCTURES

For definition of llflood ll or llhigh '''later periodll see paragraph
1-06 of this manual~

EXHIBIT E
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CHECK LIST NO. 2

UPPER BUTTE C~EK

LEVEEs-AfITfCaAuHEL :fM'PTbVEHENT

Inspector I S RefOrt Sheet No • _

Date--------------

Inspector __

Superintendent------

Item Remarks

(a) Locution by Station

(b) Settlement, sloughing, or loss
of grade

--
(c) Erosion of levee slope

(d) Condition of roa1ways, including
ramps

(e) Evidence of seepage

(f) Condition of farm gates and
fencing

(g) 11aintenance measures taken since
last inspection

(h) Comments

EXHIBIT E
Sheet 2 of 8



INSTRUCTIONS FOR CO~·fPLEl'IllG SHEET 2, EXHIBIT E
tro ue :pr1nted on buck, ?f sh?et 2) ~

Item (a) Indicate levee statiou of observation, obtained by pacing
from nearest reference point; indicate right or le.ft bank.

Item (b) If sufficient settlement of eal'thHork has taken place to be
noticeable by visual observation, indicate amount of
settlement in tenths of a foot. If sloughing has caused a
change in slope of the el:lban!<ment sections, determine the
nel1 slore. !lote areas v1here erosion or gullyihg of the
section has occurred.

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

Item (d) Hote any natural change in any section of roadHay or ramps.
Indicate any inadequac~r in surface drainage system.

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

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

Item (g) Indicate maintenance measures that have been pel'fonned
since last inspection and their condition at the time of
this inspection.

Item (h) Reoord opinion, if any, of contributory causes for conditions
obsel~ed and also any obsel~ations not covered tmder other
colurnns.

Narr~: One copy of the Inspector I s Report is to be mailed
to the District Engineer inu;lediately on completion,
and one copy is to be attached to and submitted
vlith the Superintendent I s semi-annual report.

EXHIBIT E
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CHECK LIST NO. 3

Inspector's Report Sheet NO.__. __ Inspector---
Date--------------

Item

"(a) N"ame of chan.'1el and. location
by stations

(b) Vef,etal gr01rth in channel

(c) Debris and refuse in channel

(d) Nev: construction within
rieht-of-way

(0) Extent of aggradation or
deeradation

(f) Condition of riprapped section

(g) Condition of bridges

(h) Measures taken since last
inspection

(i) Comments

Superintendent-----

Remarks

EXHIBIT E
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IHSTRUCTIONS FO;? C011PLETING SHEET hJ F.J:HIBIT E
--"\To be printed on back ofShecTIi)

Item (a) Indicate stat ion of observation obtained by pacing from
nearest reference point a

Item (b) Note nat'lre, ext8nt, arrl size of vegetal grorlth llithin the
limits of flood flow channel.

Item (c) Note nature and extent of debris and refuse that might cause
clogging of the conduits of the irrigatbn inta!<e rlorks, ;
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 tho diversion works that has
come to the attention of the inspector and that might affect
the functioni.ng of the project.

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

Item (f) Indicate any change that has taken place in the riprap such
as dis:J.ntcgration of the rock, ero sion, or ITOI ement of the
rock. Note the presence of veGetal ermlth through the riprap.

Item (g) Note any dalllage or settlement of the footings of the bridges.
Indicate condition of "raoden structures and if repainting is
required. Indicate condition of bridge approaches, hea~Talls,

and other appurtenances.

Item (h) Indicate Inaintenance measures that have been performed since
the last inspection and their condition at time of this
inspection.

Item (i) Record opinion, if any, of contributory causes for conditions
observed, also any observations not covered under other
columns 0

NOTE: One copy of the Inspector's Repo~t is to be mailed
to the District Engineer irunediately on corilpletion,
and one copy is to be attached to and submitted uith
the Superintendent I s somi-annual repor t.
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Q.HECK LIST NO.4

D?.An~AGE A..-:D IRRIGATIOr~ STRUCTURES
UPPER BUT'J'E CR&;K
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CHECK UST NO. 4 (Cent fd)

D?JJi~.hGE A..."ID IR.<:UGATION STRUCTURES
UPPER BUTTE CREEK

Inspector's Report Sheet NOe __ Inspector ----

Date, _ SuperinteIldent, _
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INsrRUCTIOHS FOR COHPLETIHO SHEET 6, EXHIBIT E

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

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

(3) If aI\Y settlement or danage to the pipe, barre1~ or invert of the
drain has occurred~ estimate the location and amount, Note
particularly if any backfill has come into the pipe or been
disturbed. Hecord observations under Column (d).

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

(5) Inspect backfill area adjacent to structure for evidence of
erosion caused by overf10u of the drainage structure and note
conditions in Column (f).

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

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

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

LETl'ER OF ACCEPrAHCE BY srll.TE RECLAUATIOn BOARD



THE RECLAI1A'rION BOARD
OF TIrE

STATE OF CALIFCRHIA

Hay 12, 1953

District Engineer
Sacramento District
U. S. Corps of Engineers
P. O. Box 1139
Sac l'aInento, California

Dear Sir:

C
o
.P

y

Reference your letters effecting transfe~ of certain flood con­
trol Horks to the State of California as follous:

1. Letter File No. SPKKO-P 824.3 (Butte Crecl~) dated 9 June
1952, Channel improvement and levee construction Hork located along
Butte Creek from U. S. HigllHay 99E d amstream 8.1 miles, and uaterway
banks contiguous thereto.

2... - - -

3.

- - -.
- -.

The Reclamation Board, on behalf of the State of California in
meeti.ng held Hay 6, 1953, accepted subject flood control Horks for
operation and maintenance.

Yours very truly,

THE RECLAl·iATIOll BOARD

A. H. BARTON
Chief, Engineor and General Hanager

/s/ D. 11. ClulR
D. 1·1.--~C":"'ARR~----

HarE: Only Item lIo. 1, pertaining to Butte Creek included in this copy.
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EXHIBIT
PEfUlJT

~..--~--------'(Name of Levee CopmJission or City)

.- tLocation)

Permission is hereby granted to:

(l1mne of Firm or Individual) (Address)

TO: (Describe in these smces the proposal, including kind and type of
construction, purpose intended, location by stationing. Indicate pB.ssage­
'·lay provided by means of gates, etc. Use separate sheets if neCeSfjul'Y,
identifying euch by reference herein.)

Provided That I

Upon termination or expiration of this pen,1it (Hhether by voluntary
relinquishment by the grantee, by revocation by the grantor or otherwise)
the grantee shall remove all structures, iJr.provements, or appurtenances
Hhich mew have been erected or constructed under this permit, and shall
repair or replace any portion of the flood pl'otection structure or right­
of-usy \'1hic11 may have been damaged by his operations (including grading
and seeding, or sodding, if necessary), to the satisfaction of the grantor.

The structure or operation for lfhich this pennit is issued shall be
maintained by the grantee in such lilanner as shall not injure or damage the
flood protection structure, or interfere '\-lith its operation and maintenance
in accordance llith regulations of the Secretary of the Army.

The structure or operation covered by this permit may be damaged,
removed or destroyed by the grantor in time of flood emergency if such
action is determined by tile grantor to be necessary in order to preserve
life or property or prevent damage or irflpairment to the use or safety of
the flood protection structure, and the grantor shall not be liable to
the grantee for such damage or destruction.
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Unless othertdse speo-ifically provided herein, this permit may be
cancelled at any time by the grantor upon 10 days l-Tritten notice mailed to the
address shafn above. During such 10 day period, (or SUcll other period
as may be provided herein), the grantee uill be permitted to remove any
property or improvements installed under this perl.ut, and to repair or
replace any darr~gc to the flood protection right-of-way or structures
resulting from his use or operations. At the end of SUcll period, the
grantor shall have the rie)1t to possess and dispose of any such property
or improvements remaining upon its right-of-Hay, and may proceed to re-
pair or replace any such damage, and tho 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 porndt shall be subject to inspection by
representatives of the grantor and tho United States at all reasonable
times.

In the event the t'1Ork covered by this permit consists of or includes
major construction, the cost of inspection thereof by the grantor and/or
the United States shall be paid by the applicant.

Grantee agrees that it uill 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 pe~nit.

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

THIS PElU1IT SHALL lIar BE VAI~ID UlITIL APPROVED BY THE DISTRIct ENGINEER,
CORPS OF E2mINEERS, U. S. Aru'rl, OR HIS AUTHORIZED REPRESE2n'ATIVE.

Terms of this permit
are herby accepted

Signature (Grantee) (Date)

Slgnature(Grantor)

Approved:

(Title) (Date)

(Date)

District Engineer
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REGlJr..ATIONS GOVf.aPTIIO ISSUANCE OF PERHITS FJR USE OF
RIGHTS':'OF"-HAY FOR FImD PROTECTIJtl m.OJECTS..

As the flood protection ,·,arks and rights--of-'vray are oHned by the
Locnl Interests and will be operated and maintained by them in accord­
ance "'ith tho Regulations of the Secretary of the Arrrry, and issuance
of any permits to use any part of the rir;hts-of-l-lay uill be handled by
the Local Interests, with the restriction that no such permit may be
issued ~-lithout the approval of the District Engineer, as stated in para­
paragraph No. 208.10, (a) General, (5) of the Hegulations, a copy of
'vlhich is attached hereto.

Applications for use of the rights-of-way should be adclressed to
The City or Levee Commission having jurisdiction over the local flood
protection project. The City or Levee Commission will then forward
the application to the District Engineer, Corps of Engineers, Sacra­
mento, California, ~dth its recommen1ation, with reasons for such
recommen0ation. It is sucgested that the application and recommen­
dations be forwarded with a draft copy of the permit, in order that
all objectionable features may be eliminated prior to its proffer to
the applicant as this may prevent misunderstandings and arguments.
If for any reasan :t,t is desired to forl>mrd the perm.i.t itself without
this intervening step, five copies of the proposed pemit should' be
included on which is stated the exact use of the rights-of-'vlay, for
which permission is being requested, together Hith any oondi tion
or restriction of the In rmit. The })3rmit should be signed by the
applicant and an official of the Local Interests. A drawing, sketch
or detail plans as may be required to ShOH the exact location, nature
of work aooproposedmethod of construction should be attached to each
copy of permit. If the permit is approved by the District Engineer,
three copies l'1ill be returned. This will enable each party concerned
to have a copy of the approved J:e nnit.

In any case where a permit is requested for any purpose \-lhich
might cause disfigureuent 0 r 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 l~st a bond of sufficient aITDunt
to protect the Local Interests from any cost of repair or removal,
and to guarantee faithful performance of the permit conditions. In
such cases the permit should state the amount and conditions of the
bond.

In cases involving major construction or other '\-,ork which may
directly affect the flood protection structure, it will be necessa~J

that the United States inspect the '\-1Ork and the lPcal Interests may
also desire to inspect it. As stated in the permit form, such in­
spection "lill be at the expense of t he grantee, and this should be
called to his attention. Except in cases of kno'vm financial security,
arrangements should be made Hith the grantee for an advance deposit
or bond to cover such coste •

There is 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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