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MAINTENANCE AGREEMENT
(Chico, Mud and Sandy Gulch Flood Control Project)

THIS AGREEMENT, made and entered into this day of

4 December, 1965, by and between the COUNTY OF BUTTE, a political

5 subdivision 'of the State of California, hereinafter called

6 "County", and the CITY OF CHICO, a municipal corporation of the

7 State of CalifornIa, hereinafter called "City",

8 WIT N E SSE T H :

9 WHEREAS, County has the responsibility for maintaining

10 and operating that certain facility heretofore constructed throug

11 cooperation with the Reclamation Board of the State of California,

12 and the Corps of Engineers, U.S.A., known and designated as ~hico,

~ 13 Mud and Sandy Gulch Flood Control Project, a part of the facilit­

14 ies of said project are situate within the corporate limits of
"; ,

15 the City .of Chico, and the remainder of said facilities being

16 situate in County, outside of City; and

17 WHEREAS, in order to maintain and operate said project,

18 it is the intent and purpose of County to create a County Service

19 Area, as delineated upon the plat attached hereto and marked

20 Exhibit "N', .and which area would include all of that portion of

21 the City benefited by said project; and '.

,

/

22 WHEREAS, it is the desire of City to maintain and operate

23 all of that portion of said project and facility si~uate within

24 said City 'limits,
I

25 NOW, THEREFORE, IN CONSIDERATION OF THE PREMISES, IT IS

26 I AGREED BETWEEN CITY AND COUNTY AS FOLLOWS:

27 1. City agrees, subject to the requirements of applicable

28 statutes, that County may include within a County Service Area,

29 all of that portion of the City benefited by said project, and

30 which service area it is understood and agreed shall also in-

31: clude all of the area outside of City that benefits from. said
. --

32 project, as delineated upon Exhibit "A" attached hereto.

• . J
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2. Ci ty"'shall perform the required maintenance and

operation of all that portion of the aforementioned project

facilities: situate within the boundaries of the corpaate limits

of the City of Chico.

3. Maintenance and operation as used in Paragraph 2

hereof, is set forth in liThe Operation and Naintenance Manual

For Chico and Mud Creeks and· Sandy Gulch, Sacramento River and

Major and Minor Tributaries Project, California", prepared by

U.S. Army Corps of Engineers, Sacramento, California, dated

May, i.96s.

4. Annually, and in the month of February each year,

City shall prepare and cause to be submitted to County for

approval by County, an estimate cost to City to operate the

,aforementioned portion of said project ~n the City of Chico for

2.

of this agreement.

6. (a) City' agrees to indemnify and hold County

harmless agai~st all claims ,for damages arising out of or in

anywise connected with City's operation and maintenance of said

facilities as hereinabove limited and defined. This obligation

h 11 t b d med to extend to or includeupon the part of City s.a no e ee

i i from or attributable to the facilities asany claim ar s ng

- .
the ensuing fisca~ year.

5. City shall keep and maintain an accurate cost record

of all materials used, funds expended therefor, and labor

employed in the operation and maintenance of the aforementioned

portion of said project facilities situate within-the City of

Chico. Annually, and prior to May 15, City shall file with

County an itemized claim for all money as provided f9r within

said budget that has been expended in the maintenance and oper­

ation of the aforemen~ioned portion of said project during the

past fiscal period. County shall forthwith thereafter pay said

claim as reimbursement to City for its services under the terms
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s~i~ project under their jurisdiction in excess of the budget

harmless with respect to any claims arising out of or occuring

, ..

, ~

Further, this covenant shall not be

County he~eby agrees to indemnify and hold City,

In the event City desires to do any work or improvem~n7 .

~hich County may heretofore' have given, or may h~eafter give, to

any other perso~ or agency, public or private.

those occasioned by active negligence of City, and further with

situate outside of the bo\mdaries of the City of Chico, other than

respect to any claims arising out of any indemnifying agreements

~~ising outside of or beyond t~e boundaries of the City of Chico,

deemed to include or extend to any event, happening or occurrenc~

upon any portion of the project except as prOVided in (a),

, ,.....

not occasioned by the active negligence of City'~ " .

"

constructed and installed.

" .,
}o ..-..'. , '

,". ~ • ,I

15 II
'I

16 II
Ii

17 r

provisio~s or outside of the operation and maintenance ~escribed

in paragri.ph 3 un': charge the COtLl t? therefor, iH ':'or approval.
s~all be obtained fro~ t~e County, except and prOVided that prior

.'
18: ~~?roval shall not be rc~uired in the case of an emergency where

;!
1911 ''''''l-k, repair or irr,?rov,:;:-::ent is required to protect persons or

'I

20:; ~ro?~rty. The existenc~ of an emergency shall be determi~ed by

Executed in duplica·te the

agree~ent shall continue from year to ,year.

day and year first hereinabove

~_~/ / /J
,J(e,ll..f1~ ~{' /;~;;;./~/0~

v CaITN~OF B T~
Y

CITY OF CHICO, A Municipal
Corporation,

BY~~~~~ _
City Manager

Authorized pursu~~t to
Rcaolution No. Ie [,-_I::>:'4..L..
Adopted /~ -.;l/-(....~......~.,...."" .........

In the absence of such notice, this

3.

This agreement may be ter:ninated by either party as of8.

June 30th of any fiscal year by giving six months prior notice in

"

21:~ Ci ty.
I

22!1
"I'

23 :1
I

24;: wcitir.g to I:hc other party.

25 ;j
II
I

26 II
,/

27 "II written.

28 Ii
I, ,

~ A??roved as to budget
·29 :\ . a.nd fiscal

30,', J~££t: ~7~~''---
31 i'~ed as to fa,rm :~o;;'/

:1 ~.~ /2;~~32r 'y~pr
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COUNTY OF BUTTE
STATE OF CALIFORNIA
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OPERATION AND VAHITENANCE l·:ANUAL
FOR CHICO AND 11,tJD CREEKS AND SANDY GULCH

SACRAMBNTO RIVER AND VAJOR AND MINOR
TRIBlTl'ARIES PROJ'~CT, CALIFORNIA

SECTION I

INTRODUCTION

1-01. Authorization. The Chico and Mud Creeks and Sandy Gulch
Channel Improvement and Levee Construction unit of work was authorized
as a part of the Saerarrento River and V~jor and Minor Tributaries Project,
California, by the Flood Control Act of 22 December 191!4, Public Law 534,
Seventy-eighth Congress, Second Session, Scction 10 whieh reads in part
as follows:

II Sacrarr.ento-San Joaquin River Basin - Sacramento River ­
the projects for the control of floods and other purposes on the Sacra­
rr.ento River, California, adopted by the Acts approved Varch 1, 1911,
~ny 15, 1928, August 26, 1937, and August 18, 19111, are hereby modified
substantially in accordance with the recorrD~ndations of the Chief of
Engineers in House Docurrent numbered 649, Seventy-eighth Congress,
Second Session • • • ."

The Chico and Mud Creeks and Sandy Gulch unit of work is
one of the proposed improverrents included in item (c), paragraph 6,
of the Chief of Engineers' recorr~ndation to the Secretary of the Army
in House Docurrent No. 649.

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

1.02. Location. The Chico and Mud Creeks and Sandy Gulch unit of
work is located in the Sacrarr.ento River Valley in the vicinity of the
City of Chico, Butte County, California. The work begins near the mouth
of Chico Creek easterly of the Sacramento River and continues up Chico
Creek (Big Chico Creek) to the mouth of Mud Creek; from the mouth of
Mud Creek at its confluence with Chico Creek to high ground; from the
mouth of Sycamore Creek at its confluence with Mud Creek to the diversion
channel at its confluence with South Sycamore Creek to the diversion
structures on Sandy Gulch (Lindo Channel) and Chico Creek about a mile
upstream to high ground. The project location is indicated on the
vicinity map of EXlIIBIT A-l.



......

1-03. Description of the Project Works. The project works covered
by this rranual include the follo..... ing:

a. Toe cleared channel and levees of Big Chico Creek upstream
to r.~ud Creekj the enlarged channel and levees of l4ud Creek upstream to near
Hicks Lanej the channel and leveea of Sycamore upstream to the Diversion
Channelj and the Diversion Channel from Sycamore Creek to Big Chico Creek.
The .....ork also includes channel improvement and levee construction on the
lo.....er reaches of Sycamore Creek, Sheep Hollow, Dry Creek, l~rth Sycamore
Creek and on the lo.....er end of Channel SlOUgh.

b. The Dig Chico Creek culvert and the .....eir and Lindo Channel
culvert at the upper end of the project .....orks.

c. The unimproved channels of Big Chico Creek and Lindo
Channel that lie between the diversion structures at the upper en~ of the
project and the Sacrarrento River.

d~_~crmittent.J.rriJ~ationand drai~ge_~tructures_~~

intermittent bank protection along the above described reaches of stream-
. ~-~~! - --------~-_.- ------

l-Ol~. Protection Provided. The project provides flood protection
from flood flows in Big Chico Creek, Sandy Gulch, Sycamore Creek and Mud
Creek to the City of Chico and suburban area ..... ith related residential and
corr~~rcial buildings and rranufacturing plantsj to about 14,000 acres of
well-developed urban and rural landsj to scattered farm buildingsj to the
Southern Pacific Railroad and the Sacramento Northern Rail.....ay; to U. S.
Highway 99E and State Highway 32j and to additional city and county streets
and roads. The project design flo..... for the various streams involved are
as follows:

Stream Cubic Feet Per Second

Big Chico Creek (upper)
Diversion Channel
South Sycamore Creek
Sycamore Creek (Stu 365+39 - 441+50)
Sycamore Creek (Stu 449+19 - 499+65)
Mud Creek (Sta 222+90 - 361+25)
Mud Creek (Sta 206+02 - 222+90)

:'lud Creek (Sta 9+56 - 206+02)
Big Chico Creek (lower)
Lindo Channel. P,,:,c'I-r:,,;'/}f (dJ

Mud Creek (extended)
Sheep Hollow
Dry Creek
North Sycaffiore Creek
Big Chico Creek-Unimproved (MUd Creek to Diversion Works)
Sandy Gulch - Uni~proved (Lindo Channel)

2

16,000
8,500
8,800

11,000
10,000
15,000
13,000 Channel
15,000 Levees
13,000
15,000
14,5<XY'
5,500
1,400
. 500
1,800
1,500
6,000



·.....
For the project design levee grade at least 3 feet of freeboard has been ~
provided over ·the project design flood plane: Tne grade of the adopted
flood plane profile varies from elevation 137.0 feet at the lower end to
elevation '280.6 at'the upper end of the project. All elevations are
referred to- U. S'. Corps of Engineers do.twn. '

1-05. Construction Data and Contractor.
the Corps of Engineers to bring levees of the
works to project standards and to improve the
under the following contracts:

Construction required by
ChiCO, Mud and Sandy Gulch
channels was accomplished

I

,,~-

1

a. Channel improvement and levee construction from the J
Sacramento River to Sacrarr~nto Avenue was a,ccomplished under Contract
No. DA-04-167-ClVE~~-62-64 by H. Earl Parker, Inc. during the period
from 11 June 1962 to 26 November 1962. Specification No. 2742, Drawin
No. 50-4-3684.

1~'3'
b. Channel improvement and levee construction from Sacra-'~h ~~~,

mento Avenue to High Ground has accomplished under Contract No. DA-04- \YI

167-CIVENG-64-6 'by Geo. W. Brewster & Son, Inc. during the period from}
26 July 1963 ·to 5 January 1965 • Specification No. 2882, Drawing
No! 50-4-3685. ~

). -Oy • . -"..., \." ..'
c. Modifications to the Chico anel tfud Creoks and uundyGu1ch' F1pod '\

Control Project were accomplished under Contract No. DA-OI~-l67-CIVENG-66-37 dlqOD,
by A. Tlti~h~~t & So.n, tnc. du,ri1J,~ th~.peI.:io~ from :1;.). se~t~P)b~r 196.5 ~to !' r .
14 FeQrua~':19~6ii)SIie~ific~t.i_on"No.~:h~250.AthDrmling~No•.:..~~.4-,4085. '.:.,. I ",I

__ --0 --_.-.-"'" 'IItI.• """"n. .L.~ IU.LJ.CO \4lJO UJ. Call! f J. u ..u l-t£\"O t)"' ....... -""' ..~_..__.... _ -. ........._ •• _.&0-....
Rev1s'e<1\.paragraph ~~' ~').~i" . ~ , .'_ " "-_"'-1"\_ 'Ont"'l-."~,,,~,..··N'''';'''''''' __ +'1.-_ "_ro,
. . i',:",:, r;hcrEi·l(}},'·~:\.'ti.;.'~U·f:, (W,..:;;JHi;;l~;:'l;:\)~~ d,: L' .

1-06. Flood Flows• For pUl1>oses ot this lIa1lual, the" term' "Flood" or
"High Water Peri'oc1" tor Big Chico and Iml Creeks and Sandy Gulch within
this project shall reter to flows when the water level reaches or exceeds
a reading of 12.0 (assumed datum or 8pproxim~ 6,000 c.t.s.) on the
U. S. Geological Survey gage on the right bank ot Big Chico Creek 1.8
mtles upstresJJ t:ran the golt olubhouse in Bidwell Park; oor ~O.O on'tne
state Department ot Water Resources gage above the Mud Creek Diversion
structure (gage zero • 259.9 CotE datum); or 15.0 on the state Depart­
ment ot l6ter Resouroes gage on the lett bank of Mud Creek 400 teet
downstream from the new H:lghway 99E Bridge (gage zero ~ 161.6 CotE datum).

3
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SECTION II

LOCAL COOPERATION REQUIREMENTS

2 M Ol. Rcquircmcnto of Loen1 Cooporo.t1on. lIouBo Document No. 649,
Seventy-eighth Congress, Second Session, requirea local intercsts to
(a) provide without cost to the United Statea all lands, casements,
and rights-of-way necessary for the construction of the levees and
channel improvements; (b) hold and save the United States free from
damages due to construction of the levees and channel improvements;
and (c) ~Aintain and operate all levees and channel improvements·
after completion in accordance with regulations prescribed by the
Secretary of the Army. The State of California by legislation amended
1n 1955 agreed to furniah the required cooperation.

2-02. Assurances Provided by Local Interests. Section 12657 of
the State Water Code states:

"12657. Except as other.... ise provided in Chapters 1 and 2
of thia part, the Reclamation Board shall give assurances satisfactory
to the Secretary of War (now Secretary of the Army) that local coopera-
tion required by Section 3 of the Act of Congress approved December 22, 1944
(Public Law, numbered 534, Seventy-eighth Congress, Second Session), and
Section 2 of the Act of Congress approved August 18, 1941, (Public Law
number 228, Seventy-eighth Congress, First Session), vill be furnished
by the State in connection with the flood control projects authorized
and adopted in Sections 12648, 12650, 12651, 12652, 12654 and 12656.2
and on any flood control projects on any stream floving into or in the
Sacramento Valley or the1San Joaquin Valley hereafter approved and
authorized by Congress."

2-03. Acceptance by the State Reclamation Board. Responsibility
for operating and maintaining the lo....er part of the levees and channels
of the Chico and Mud Creeks and Sandy Gulch project vas accepted by
the Reclamation Board of the State of California by letter dated
21 December 196~. The remaining portion of the Project for channel
improvement, levee construction and rock revetment on Mud Creek, Mud
Creek extended, Sycamore Creek, Dry Creek, North Sycamore Creek, Sheep
Hollow, Diversion Channel, Big Chico Creek, Lindo Channel, Big Chico
Discharge Channel and the Channel Slough Plug on the· right bank of Lindo
Channel was accepted by the Reclamation Board of the state of california
by letter dated. 22 April 1965, pee EXHIBIT F. .

2-03. (added)
Hesponsibility for operating and maintaining Phase I and Fhaae II

of Project r.~dification of Chico·and Mud Creeks and Sandy Gulch Flood
Control Project was accepted by the Reclamation Board of the state of
California by letters dated 12 January 1966 and 4 l,~rch 1966.



SECTION III

tlAnmUANCE ArID OPr.'RATION • GENERAL PROCEDURE

3-01. Reference to Approved Re~1ation6. 'Ibis manual is submitted
in accordanco vith provioions of Title 33 - Navigation and ltavigable
\-latcro, Chapter II, Corpa of Engineers, Departmont of the Army, Part 208 ­
Flood Control Regulations, Maintenance and Operation of Flood Control
Works, as of 1 January 1962, a copy of which is included" as Exhibit A,
Sheets 1 and 2.

3-02. Intent of Regulations. Tne general intent of the regulations
approved by the Secretary of the Army io stated in paragraph 208.10(a)(1)
as follows: "Toe structureo and facilities conotructed by the United
States for local flood protection shall be continuously maintained in
such a manner and operated at such times and for such periods as may be
necessary to obtain the maximum benefits. II

Tne principle mission of the Corps ot Engineers, during flood e~er­

gencies, is to insure that flood control works are properly operated and
maintained and offer technical advice to enable local interests to obtain
maximum flood protection. All other matters become secondary and vill
yield precedence to the accomplishment of the above-stated missions.
During flood periods local interests maintain close liaison with the
office ot the District Engineer, Corps of Engineers. However, in the
event it is evident that all available county and local resources are
insufficient to cope with the situation and the necessity for an
emergency proclamation is anticipated, requeota for State assistance in
flood fighting should properly be made direct to the Department of Water
Resources, Which is the state agency designated by the Director of
Public Works, to receive requests trom local agencies for assistance
in flood fighting. T'nls agency is authorized to request Fed.cral assist­
ance frO\t1 the Corps of Engineers When State and local resources are
insufficient to cope with the situation. T'nerefore, it is desired to
emphasize that requests tor Federal asoistance in flood fighting
should be made only when it iB evident that County, State and/or other
local equipment and manpower will be exhausted and local resources are
insufficient to cope with the flood emergen9Y situation.

3-03. Purpose ot this Manual. In view of the large number of
local flood protection projects authorized by Congress and the repetitious
nature of regulations to govern maintenance and operation of each indi..
vidual project, and in order that local interests may be tully aware of
the extent of the obligations assumed by them in fUrniBhing assurances
of local cooperation for projects to be constructed in the tuture, the
general regulations described above were established by the Secretary

5



of the Army. The general regulations approved by the Secretary of the
Army, August 1944, were intended to be sufficiently broad in scope and
general in nature as to be applicable to all flood protection projects
for which such regulations are required by law. Section 208.10(0.)(10)
of the regulations read as follows: liThe Department of the Army will
furnish local interests with an Operation and V~1ntcnance VDnual for
each completed project, or separate useful part thereof, to assist
them in carrying out their obligations under this part." This manual
has, therefore, been prepared to furnish local interests with inforrration
on the project works and advice as to the details of the operation and
maintenance requirements applicable to this particular project, to state
procedure reqUired by the Department of the Army, and to indicate satis­
factory rrethods of flood-fighting operations and emergency repairs. The
project works are to be maintained and operated in accord~nce with the
Flood Control Regulations referred to above and interpretations thereof
contained herein.

3-04. Definitions. As used hereinafter, the term "superintendent"/'
shall be defined to rr~an the person appointed by the local agency to be
directly in charge of an organization which wi~l be fully responsible
for the continuous operation and inspection of the project works; the
term "District Engineer" shall be defined '\;0 mean the District Engineer
of the U. S. Army Engineer District, sacramento, or his authorized
representative. The term" flood" or "high water period" shall rr.ean
any flow in Big Chico Creek when the water surface reaches or exceeds a
reading of 12.0 on the U.S. Geological Survey gage on the right bank of
Big Chico Creek 1.8 miles upstream from the golf clubhouse in Bidwell Park;
or 10.0 on the State Department of Water Resources gage on the left bank
of the Diversion Channel 170 feet downstream from the Longfellow Avenue
Bridge; or 15.0 on the State Department of Water Resources gage on the
left bank of Mud Creek 400 feet downstream from the new Highway 99E bridge.
The term "right bank" or "left bank" shall be defined to mean the right or
left bank or side, respectively, of a stream or channel when facing down­
stream.

3-05. ~eral Provisions of Regulation. In addition to that quoted
in paragraph 3-02 above, the general provisions of the Flood Control Regu­
lations, contained in paragraphs 208.10(0.)(2), to 208.10(0.)(9), both in­
clusive, are quoted as follows:

(2) The State, political subdivision thereof, or other re­
sponsible local agency, which furnished assurance that
it will maintain and operate flood control works in
accordance with regulations prescribed by the Secretary
of the Army, as required by law, shall appoint a perma­
nent committee consisting of, or headed by an official
hereinafter called the" Superintendent," Who whall be
responsible for the developrr~nt and maintenance of, and
directly in charge of an organization responsible for
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the efficient operation and maintenance ot all
otructures and faciliti06 during flood periods and
for continuous inspection and maintenance of the
project works during pcrloda of low water, all
without cost to the United states.

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

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

(5) No improvement shall be passed over, under or through
the valls, levees, improved channels or floodvays, nor
shall any excavation or construction be permitted within
the limits of the project right-ot-way, nor shall any
change be made in any features ot the works without
prior determination by tho District Engineer of the
Department ot the Army or his authorized representative
that such improvements, excavation, construction, or
alteration vill not adversely affect the fUnctioning
of the protective facilities. Such improvements or
alterations as may be found to be desirable shall be
constructed in accordance with standard engineering
practice. Advice regarding' the effect of proposed
improvements or alterations on the functioning ot the
project and information concerning methods of con­
struction acceptable under standard engineering
practice shall be obtained from the District Engineer,
or, if otherwise obtained, shall be submitted tor
his approval. Drawings or prints shoving such improve­
ments or alterations as finally constructed shall be
furnished the District Engineer after canpletion of
the works.

(6) It shall be tho duty ot the Superintendent to 6ubmit
a semi-annual report to the District Engineer covering
inspection, maintenance, and operation of the protective
works. ('l'nis will be accomplished by the State Depart­
ment ot Water Resources - see paragraph 3-08 ot this
manual. )

(7) The District Engineer or his authorized representative
shall have access at all times to all portions ot the
protective works.
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(8) Maintenance measures or repairs vhich the District
Engineer deems necessary, shall be promptly taken
or made.

(9) Appropriate meaoures ahall be taken by local authori­
ties to insure that the activities of all local
organizations operating public or private facilities
connected vith the protective yorks are coordinated
with those of the Superintendent's organization during
flood periods."

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

a. Furnish to the state Reclaamtion Board liAs Constructed"
drawings of the project Yorks at the time they are transferred.

b. Make periodic inspections of the project yorks and notify
the state Reclamation Board of any repairs or maintenance measures vhicb
the District Engineer deems necessary in addition to measures taken by
the Superintendent.

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

d. Make prior determination that any proposed encroachment,
.improvement, excavation, or construction within the right-of-way, or
alteration ot the project works, vill not adversely affect the function­
ing of the protective facilities. (Tois procedure will be hartdled by
the state Reclamation Board under ita permit procedure and authority.)

e. Assist local interests as may be practicable, in their
duties of ascertaining storm developments having flood-producing poten­
tialities, assembling flood-fighting forces and materials, and initiating
and carrying out flood-fighting operations.

3-01. Responsibilities of the Superintendent. In line with the
provisions of the Flood Control Regulations, the general duties ot the
Superintendent inclUde the following:

a. Training of Key Personnel. Key personnel shall be
trained in order that regular maintenance work may be performed effi­
ciently and to insure that unexpected problems related to flood control
may be handled in an expeditious and orderly manner. '!he Superintendent
should have available the names, addresses, and telephone numbers of
all his key men and a reasonable number of substitutes. '.fuese key men
should, in turn, have similar data on all of the men who vill assist them
in the discharge of their duties. The organization ot key men should
include the folloving:
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(1) An assistant to act in the place of the Superintendent
in case of his absence or indisposition.

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

b. Files and Records. The Superintendent ~hall rrAintain a
file of reports, records, and drawings concerning the project vorks,
readily available at all times to the District Engineer.

c. Encroachment or Tres ass on Right-of-~la. In accordance
vith the provisions of Flood Control Regulations 2 .10 a)(4), no
encroachment or trespass vhich vill adversely affect the efficient
operation or maintenance of the project vorks shall be permitted on the
rights-of-vay for the protective ~a~i11ties. Tne Superintendent vill,
therefore, cause notices to be posted at conspicuous places along the
project right-of-vay directirgpublic attention to this regulation. The
Superintendent shall report to the State Reclamation Board any offenders
and the Board vill take vhatever action is necessary under local ordinances
and under its own authority to remove the encroachment or to prosecute
the trespassers.

d. Permits for Right-of-Entry or Use of Portion of Right-of­
Wax. Per~its for temporary right-of-entry or use of portion of the right­
of-way shall not be issued ~ithout prior determination by the State
Reclamation Board sufficiently in advance of issuance to permit adequate
study and consideration and determination of conditions to be embodied
in the permit document.

e. ?,ermits for Improvements of Construction within the
!roJect Right-of-Way. All requests for permits for construction of
any improvements of any nature ~ithin the limits of the project
right-of-way shall be referred to the District Engineer through the
State Reclamation Board for determination that such construction will
not adversely affect the stability, safety, and functioning of the
protective facilities, and for definition of conditions under ~hich

permit should be granted. Tnese conditions vill inclUde, among others,
the folloving items:

(1) That all vork ahall be performed:
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(a) In accordance with standard engincering
practice and in accordancc with plans and
specifications approved by the District
Engineer or his authorized rcpresentative;
drawings or prints of proposed 1mprovc~~nts

or alterations to the existing flood control
works must be submitted for approval to the
State ReclarNltion Board sufficiently in ad­
vance of the proposed construction to per~it

adequate study and consideration of the work.

(b) To the satisfaction of the District Engineer.

(2) After completion of the work, liAs Constructed"
draWings of prints, in duplicate shoWing such
improvements as .finally construction shall be
furnished the District Engineer.

f. Coordination of Local Activities. In accordance with
the provisions of Flood Control Regulations, paragraph 208.10(a)(9), the
Superintendent will, during periods of flood flow, coordirbte the functions
of all agencies, both public ar.d privatc, that are connected with the
protective works. Arrangements shall be made with the local law enforce­
ment agencies, street departments, and railroad and utility companies for
developing a coordinated flood-fighting program; and an outline of this
program shall be filed with the District Engineer.

g. Inspection.

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

II (b) Levees (1) lIainter.ance ••• Periodic ir.­
spections shall be made by the Superintendent
to insure that • • • • rraintenance measures
are being effectively carried out • • . • Such
inspections shall be made imrr.ediately prior
to the beginning of the flood season, i~T.ediately

follOWing each rraJor high water period, and other­
wise at intervals not exceeding 90 days and such
interrr.edia te tilr.es as rray be necessary to insure
the best possible Care of the levee."

(2) For sake of uniformity, and to the extent practicable,
the dates of inspection shall be as follows: 1 November,
1 Vay, and irr~.ediately folloWing each flood flow in excess
of a reading of 12.0 on the gage located on the right bank
of Big Chico Creek; or 10.0 on the gage on the left bank of
the Diversion Channel; or a reading of 15.0 on the gage
located on the left bank of Mud Creek as defined in para­
graph 1-06 of this mamal.
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(3) The suggested check lists and instructions shovn
in E~IIBIT E, Sheets 1, 1, to 11 inclusive, are to
be folloved 1n each inapection to insure that no
features of the protective system arc overlooked.
Check lints locally typed or printed in conformity
vith sheets 2, 4, 6, to 9 shall have printed on
the reverse side of the applicable instructions
shovn on sheets 3, 5, and 10, EXHIBIT E. Carbon
copy of the inspector's original ficld notcs as
recorded on the check list shall be transmitted
to the District Engineer imncdiately folloving
each inspection, and one copy included as an
inclosure to the seDU.-n.nnual report as provided
in paragraph 3~07(i)(1) ot this manual.

h. ~~intenancc.

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

"(b)(1) lI..aintenancc. Tae Superintendent shall pro­
vide at all ti~cs such caintenance 0.8 may be required
to insure serviceability of the structures in time
of flood. Il.easure8 shall be taken to prCY..10te the
growth of sod as required, exterminate burrowing
animals, and to provide for • • • • • • • • • •
removal of vild growth and drift deposits, and
repair of damage caused by erosion or other forces
• • • I~~ediate steps vill be taken to correct danger­
ous conditions disclosed by such inspections. Regular
maintenance repair ~casuros shall be accomplished
during the appropriate soason as scheduled by the
Superintendent."

(2) Full responsibility tor maki~ the repairs and the
methods used is plnced on the Superintendent (through
the State Reclamation Board), but the experience
and facilities of the District Engineer will be
available to him for advice and consultation.

(3) All repairs shall be rr~de in accordance with standard
engineering practice, to line acd grade and in
accordance with details shown on the construction
drawings for the project works, copies of which are
included in Exhibit B. No change or alteration shall be
made without prior determination by the District Engineer
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that such alteration vill not adveraely affect
the stability and functioning of the protective
facilitieD. Plana and opccifications of all
chat18es or altcrationa thut may be proposed by
the Superintendent aha1l be submitted to the
DIDtrict Engineer for invcatigation and approval
before prosccution ot the york.

1. Reporta.

(1) Semi-Annual Report. In accordance vith the pro­
visions of the Flood Control Regulations, paragraph
208.10(a){6), the state Department of Water Re­
oources shall Gubmit vithin n lO-day period following
1 Deccmber and 1 June of each year, a scmi-annual
report to tho Dlatrict Engineer covering Inapcction,
maintenance, and operation of the protective yorks.
This report vill present a statement of:

(a) The phyaicnl conditions of the protectivc
yorks as summarized fr~ the logo of inspec­
tion.

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

(c) Prosecutions for encroachu~nt or trespass.

(d) Permits 1asued for r,ight-of-vay or usc of
right-of-yay.

(0) Permits issued for icprovements or construction
v1thin the project right-of-vay.

(f) l/.aintenance measures taken; nature, date ot
construction, and date of re~oval of tempo­

:.;~ rary repairs; date of permanent repairs.

(g) Fiscal atatement of cost and maintenance and
operation for the period.

A suggested form tor submission of the semi­
annual report is included ss EXHIBIT D, Sheets
1 and 2.
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3-08. Inspection Procedure. Since the enactment of State Legis­
lation of ~laptcr 1528, Statutes of 1947, the Department of Water Re­
sources, State of California, has made sell1i ..annual inspections of all
levees of authorized tlood control projects in theSacrnmcnto-San Joaquin
drainage basin pursuant to the ~'cdcral Hcgulationa as of 1 Januu.l·y 1962
(Title 33) and reports its findings to the local agency, the State
Reclamation Board and the District Engineer of the U. S. Army Engineer
Distl'ictt Sacramento. Tois activity, initio.ted pursuant to Section
203.10(a} of the Federal Regulations, has in effect provided for trans­
fer from the local agencies to the stn to Dcpartracnt of Water Resources
tho obligation ot cOOlPlianco vith Sections 8371, 8372, and 8373 of the
Water Code of tho State of Ca,lifornia. Tocse sections of the Code
require the local responsible agencies to 6ub~it a report to the state
Department of Water Resources on or beforo 1 June of eaeh year on the
condition of the levees and channels vithln their jurisdiction. Super­
Visory powers and duties of the Department arc applicable to all ....orks
of the authorized projects maintained and operated by the local agencies
vithout regard to status of completion, or expenditure of Federal funds
on the construction ot such works.

The folloving procedure is used in inspecting the levees of the
responsible maintaining agency:

Personnel of the State Department ot Water Resources make a
detailed inspection of the levees in the spring and fall of each year
and note any required maintenance. ~be levee inspection objectives are
to determine if the follo....ing items, vhich are a condensation of Federal
Regulations, are being adhered to:

(a) '!'nat all brush, trees and vild growth other than sod
are removed from levee crown and slopes.

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

(c) Taat all grass and weeds on the levee have been moved
where removal by buring is dangerous or impracticable. 'Ibis applies
only on peat levees or where burning vould constitute a hazard to
improvement.

(d) T'nat all burroving animals have been exterminated.

(e) That all caves, slough, burrows, holes, slips, or
other damaged portions of the levee have been repaired.
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(t) That all irrigation and draino.ge structures through
the levecs are in good working condition.

(g) That no revetment work or riprap haG' . been displaced,
vashed out or removed.

(h) 'Paat the crown ot the levee is vell shaped and main­
tained, and that unauthorized vehicular travel is restricted.

(i) That stock grazing on the levee is restricted to
conditions and seasons When the levee would not be seriously scarred
or other\lise damaged thereby.

(J) That encroachments arc not being erected on the levee
vhich would hinder travel <!.by authorized patrol vehicles.

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

Following this detailed inspection, a Joint field inspection is
made vith the Superintendent and/or his assistants, who represent the
maintaining agency, and representatives of the State Department of Water
Resources to review and discuss the inspection report.

Upon completion ot the tall inspection the State Department ot
Water Resources publishes an annual report entitled, "Status of Project
Levee Yaintenance" which indicatea the degree ot pl'oficiency attained
by each obligated local agency in providing reqUired maintenance.

14



SEC'l'ION IV

FEATURES OF TIm pno.rgcr SURrEal'
• TO lo'LQOD OOW'ROL HEGUUiTIONS

1~-01. Pl'oject }:orks. Construction along C'nico and Hud Creey.s and
Sandy Gulch, as covered by this lMnual, consists or channel improverrent
extending from the Junction of Chico Creek and the Sacrarr~nto River up­
stl'eam to high ground. The units of work include (a) diversion struc­
tures near the head of Sandy Gulch (Lindo C'nanncl) and on Cnico Creek
to divert excoss Chico Creek flood flows to Mud Creek; (b) a diversion
channel to l·:ud Creek via Sycwnorc Creek and related left bank levee;
(c ) levees along both banks of l·~ud Creek and tributaries and channel
enlargeIOOnt as required; (d) bank protection on both banks of Mud am
Sycamore Creeks where needed to prevent erosion due to high stream
velocities; and (e) dl~inage structures ao required through the new
levees. For further details see the drawings of EXHIBIT B.

4-02. Levees. Lovees have been built as required to adopted grade
and section by new construction with a 12-foot crown width and side
slopes of 1 on 3 waterside and 1 on 2 landside. T'ne levee height varies
from about 3 feet to 10 feet and is set back due to channel enlargezoont
to provide capacity for the project design flow and to provide ~ nominal
berm width of about 20 feet between the top of the channel bank aM the
~~terside levee toe. The patrol road sU1~acing consists of 4 inches of
crushed mineral aggregate 10 feet in width. Surfaced access ramps and
the necessary turnouts and turnarounds have been provided. For more
complete detail of items included in construction of the above-mentioned
levee, refer to the "As Constructed" drawings of EXHIBIT B. Regulations
regarding inspection, maintenance and operation will be found in para­
graphs 4-02b, 4-02c, and 4-02d of this manual.

b. Inspection.

(1) Pertinent Requirements· of the Code of Federal Regu­
lations. Flood Control Regulations, paragraph
208 .10(b ) (l ), are quoted in part as follows:

"(b) levees - (1) 1·h1.ntennnce • • . Periodic inspec­
tion shall be made by the Superintendent • ~ •
to be certain that

(i) No unusual settlement, sloughing, or
material loss of grade of levee cross

[section has taken place;

(ii) No caving has occurred on either the
landside or the riverside of the levee
which might a.f'foct the stability of"
the levee oectionj
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(iii) No seep..'l,ge, saturated areas, or sand
boils are occurring.

(iv) Toe drainago nyateTllS and presoure
rolicf woll0 are in good working
condition, and that such facilitios
are not becoming clogged j

(v) Drnim. through the levees and gates
on nnid dro,inn are in good \lorking
conditionj

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

(Vii) No action io being taken, such as
burning grass and weeds, during
inapproprintc·seasons, \laich will
retard or destroy the growth of sodj
(sec Nato (0.) at end of subparagraph
(1 ).

(Viii). Acccss ronds to and on the levee are
being properly maintainedj

(ix) Cattle guardo and gates are in good
conditionj

(x) Crown of levee is shaped so as to
drain readily, a.r.d roadway thereon,

.:.if any, is well ahaped and maintainedj

(xi) There is no unauthorized grazing or
vehicular tl~fic on the levees;

(xii) Encroachmenta are not being uade on
the levee right-of-way which might
endanger the structure or hinder its
proper and efficient functioning
during tiIr.es of err.ergency.

Such inGpcctions shall be lTilde inu:rediately
prior to beginning of the flood seasonj
immediately following each major high
water period, and otherwise at inter-
vals not exceeding 90 days; and such
intermediate times as may be necessary
to 1nsuro.the best possible care of
the levee • • ."
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, /~
~ote (a)

Since the growth of sod on the slopes of tho levees of this project
is not practicable and as the nature of the levee growth ~nrrants b~

thoreof to fo.c1l1to.te inspection, tho provision of subpa.ragroph b (1) of
tho rogulations inconalotont therewith aho.ll not apply. . In placo of item
(Vii), therefore, the following shall be obsorved:

Weeds, grasses and debris on the
levee shall be burned during appro­
priate seasons, where not dangerous
or impracticable, in order to permit
the detection of cracks, holes,
burrows, slips, and other d~age
and to permit tho detection and
extermination of burrowing an1.lmls.
Grass and weeds on levee slopes
shall be mowed 'Where removal by
burning is dangerous or impracticable,
such as on peat levees or where
bUl~ing would constitute a hazard.

(2) To insure the taking of' such maintenance lOOasures
as will be l~quired for proper functioning of the
lovee, the follomng 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; sa,turated areas, or sand
boils baek of levee.

(0) Condition of access roads and road~~ on levee.

c. K'tintenance.

(l) RoEirs to levee Embankment. l-1ethods used for
repair or reconstruction of the levee fill will
depend on the extent of the darraged section. If
of small extent, the most suitable method \1111 be
to bring the lovee back to line and grade by a
fill made in 6-1nch layers of earth free from
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brush, roots, sod or other unsuitable .material.
If of larger extent, the fill should be made in
the same manner as the original construction, of
selected material from borrow pits approved for
the project, placcd in unifonu layers of loose
rratorial and not more than 6 inches in depth ar.d
compacted in accordance with the specifications
under which the work was completed or compacted
accol~ing to approved constvuction practices,

. the Superintendent shall prOVide at all tirr..es
such lM.intenance as may be required to insure
serviceability of the levees in time of flood.

(2) Depredations of Burrowing Anim:\ls. Dens and
runways fo~.cd within the levee by burrowing
animals are frequently the causes of levee
failures during flood stages .. BurrOWing animals
such as muskrats, ground hogs, ground squirrels,
moles and gophers, foU11d in the levee should be
exterminated. The dens and rum-lays should be opened
up and thoroughly compacted as they are bac~illed.

Lovees kept properly cleared are not seriously
menaced by burrowing aniroa.ls as they prefer areas
where a protective cover, " such as high grass, weeds,
and brush is found. Several methods of extermina­
tion are found effective, such as trapping, baiting,
and poison gases, depending on the type of animal
present and the time of year the·work is done.
Adviee concerning the best methods in each locality
can be obtained from the County Agricultural Agent.

(3) Access Roads. Access roads to the levees shall
be IT'.aintained in such condition that they vill be
accessible at all times to trucks used to transport
eqUipment and supplies, for maintenance of flood
fighting.

d • Operation.

(l) Pertinent ReguireIT'.ents of the Code of Federal
Re ations •. Flood Control P.egulations, Par.
2 .10 b 2) are quoted in part as follows:

It (2) Qperation. During flood periods, the levee
shall be patrolled continuously to locate
p6ss1blo sand boils or unusual wetness of
the 'landward· slope to be certain that:
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(i) Ther~are no indicationn of sUden
or slougho developing;

(ii) Wave waoh or scouring action is not
occurring;

(11i) No 10'.1 reacheo of levee exist which
may be overtopped;

(iV) 1m other conditions exist which
might endanger the structures.

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

(2) It shall be the duty of the local agency re­
sponsible for ~aintenance to keep in contact
with the state Department of water Resources'
Flood Operation Center during all periods of
flood danger as necessary to take advantage of
its forecasts and rr~intain a patrol of the
project works in their area during periods of
flood in excess of reading of 12.0 on the Big
Chico Creek gage, 10.0 on the Diversion Cnannel
gage, or 15.0 on the Mud Creek gage as referred
to in paragraph 1-06 of this ~~nual.

The Flood Operations Center is responsible for
data collection and issuance or a'-joint stream
forecast with the U. S. Weather Bureau and
coordinates with the Sacra~ento District Engineer,
and other agencies to keep appraised of the current
situation in accordance with terms of the Memo­
randum of Understanding dated 1 November 1956,
between the Division Engineer, U. S. Army
Engineer Divisio~, South Pacific} and the
Director, Department of '·later Resources, State
of California, for cooperative action during
flood emergencies.

4-03. Channels and Floodways.

a. Description. The channels of Chico and l~d Creeks,
Sycamore Creek and the Diversion Channel extend from the Sacrarr.ento
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Hi vel' upstream a distance of about 13.5 miles. Tnere are also improved
tributary channels. Channel improvement with a bottom width that varies
fro~ about 120 feet to 180 feet, consisted mostly of clearing between
levees or banks and channel enlargerrent from degrading and borro',{ing
operations. The unimproved channels indicated on Exhibit A-l shall be
maintained to existing non-danaging capacities of 1,500 cubic feet
per second for Big Chico Creek and 6,000 cubic feet per second for Lindo
Channel and Sandy Gulch. Regulations regarding inspection, rraintenance,
and operation of channels and floodways will be found in paragraphs 4-03b,
c and d of this rr~nual.

b. Inspection.

(1) Pertinent Require~ents of the Code
tons. Flood Control RegUlations,
are quoted in part as follows:

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

(ii) The channel or floodway is not being restricted by
the depositing of waste rraterials, building of
authorized structures or other encroachrr~nts;

(iii) The capacity of the channel or floodway is not being
reduced by the forrration of shoals;

(iv) Banks are not being d~aged by rain or wave wash,
and that no sloughing of banks has occurred;

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

(vi) Approach and egress channels adjacent to the
improved channel or floodway are sufficiently clear
of obstructions and debris to permit proper function­
ing of the project works.

Such inspections shall be rrade by the Superintendent prior
to the beginning of the flood season and otherwise at
intervals not to exceed 90 days. Irr~£diate steps will be
taken to reffiedy any adverse conditions disclosed by such
inspections • • .11

(2) The purpose of the flood-flow channels inspection is to
insure that conditions which affect the channel capacity
will remain the same, as far as possible, as those con­
sidered in the design assumptions and that no new con­
ditions develop that may affect the stability of the
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project structures. At each inspection required by
Par. 208.10(g)(1) of the Flood Control Regulations,
particular attention will, there~ore, be given the
following:- .
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(0.) Loco.tion, oxtont 0.00 oize of vegetal grovth.

(b) Unauthorized operations vithin tho f10od-floY
channel right-or-way, ouch as exco.vationo,
buildi1180 and other structure6, levecs, bnnk
protection, or training dikes.

(c) Rubbish and induotrial wa3te disposal.

(d) O1anges in tho chnnnc1 bed such as nggrada­
tion or dcgrado.tion, which would interfere
with free-flow from side drainage structures
or induce 10co.1 meanders that would ocour the
banks.

(e) Operations of any nature upstrewn from tho
project that would o.ffect flow conditions

:,vithin the limits of the flood control project.

(f) Condition of project otructure.

1. Channel wul1sj

a. Deviation from o.lignment and grade.

~. Development of crocks and spa.lls.

£.. Mechanical injuries.

2. Fencing.

a. Injurie3 to post, fencing or barbed
wire.

b. Da.Ina8e to go.lvanizing •

~. Earth fillo:

~. Settlement.

b. Erooion of both slopes.

£) Excessive seepage or saturation area
back of fills.

d. Condition of bank protection - concrete
or stone blanket.
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!i. Right-of-wl.\Y:

B:' Pr060nce or dumped refuso.

:g. Encroacluoont or troopans.

(3) No excavation within the limits of this unit of
tho Chico and ~1ud Crecks and Sandy Gulch Project
\oTill bo permitted unlens an excavation pcnllit has
been approved by the State Reclanntion Board.

(4) If any work io done to inrprovo floll conditions along
the Chico and Mud Cl~ok3 and Sandy Gulch Project an
excavation permit muot be obtained from the State
fucl.a.rM.tion Board.

(5) The intent of theso inspections is to disclose all
conditions which in any Wo:f affect the stability
of the structures and their functioning for the

'.rontro1 ot floods. Ench inspection report should
note and comment on any repair measures that have
been taken since the last inspection. In making
these inspections, tho check sheets included as
EXHIBIT E shall be explicity followed.

c • lo1'lintennnce.

(1) Pertinent Reguirements of the Code of Federal
~ations• Flood Control Regulations, Par.
2~O(g)(l) arc quoted in part as follo\ls:

". • • • Imroodiatc stops will be taken to remedy
any adverso conditions disclosed by such inspec­
tion. • • ."

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

(3) Dumped rock or other suitable types of protection
should be placed at locations found b,y experience
to be critical trouble points, lfith a view to
stabilizing the channel alignment and preserving
tho general uniformity of the bank linos.
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(4) Scdimont und debris plugs or other obstructions
should bo :romoved from tho channel to prevent any
tendoncy for the flows to bo deflected vithin the
chnnnel. Tho hoavy mntorial likely to nccumula.te
in tho nell channel at the mouths of tributaries
nhould be removed to keep the channel clear.

(5) The chun.ncl and right-Of-llay shall be kept reason­
ably clear of debrin, rofune JM.tter, or industr1a.l
\lnston.

(6) \roeds and other vegetal growth in tho channel
shall be cut in advance of flood season and
togother with all debris, removed from the channel.

(7) All eroded concrete shall be repaired as soon as
any reinforcing steel io exposed or erosion
approaches a depth of 4 inches. For this purpose,
it is recoITlIOOndcd that the repair be made by
thoroughly clearing the surface by sandblasting
and building up tho section with pne~atically

placed Portland cement mortar. All evidence of
settlement, uplift, or failure of concrete st:ru c­
turos shall be referred to the State Department
Of Water Resources for analysis and remedial
measures.

(8) All d.arnage to fencing, whether resulting from
accidental or willful injuries or from corrosion,
shall be promptly rcr>nired Yith nell material in
ol~er to maintain satisfactory protoction to the
public.

d. Operation.

(1) Pertinent Reguirements of the Code of Federal
RcWa.tions, Par. 208.l0(g}(2) are quoted in
part us follow: .

II (s) Channels aM flooduays • • • (2) Operation.
Both banks of the channel shall be patrolled
during periods of high water • • . . Appropriate
measures shall be takan to prevent the fonmtion
of jams • • • • of debrio. large objects which
become lodged against the bank shall bo removed.
The improved channel or floodw~ shall bo
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thoroughly inspected immediately following each
major high water period. As' Boon as practicable
thereafter all snags Ilntl other debris shall be
removed and 0.11 damage to • . • • walls, drainage
outloto or othor flood control atructuros ro"
paired."

e • Special Instr\lctionf!'

(1 ) Revetment Work. Due to the fact that m3.11Y reaches
of contiguo\ls bank have been constructed with
stone protection work consisting of quarry stone
or cobbles, the provisions of paraaraphs 4-03b(1)(V)
and 4-03b (2) (f )d. arc expanded to include the .
following: -

(a) Where scour, wash, settlement or failure
of a;~ortion of the originally provided stone
protection has been noted, or where inspection
indicates that such dwnage Tray result during
the next flood or high wnter period, the
scour or wash shall be filled with earth
free from brush, roots, sod or other unsuit..
able material and additior~ stone shall be
placed upon tho earth fill to bring the
stone protection to its original section. In
case of emergency and when stone is not
available, sand bags or bags filled with
gravel IYll\Y be used for temporary repair
measures.

(b) When permanent repair of the stone protection
is made, the stone used shall, as far as
possible, be similar to the kind and gradation
as originally used, and shall be placed to the
thickness as shown on the drawings of EXHIBIT B.

(c) In the event an inspection reveals that due
to scour, settlement or other causes, stone·
protection on the levee or bank is reqUired
beyond the limits of the original construction
or in reaches of the levee or bank not
originally provided with such protection, local
interests will provide additional sloping of
the bank and placement of stone protection as
needed to protect completed work. The work
shall bo done in a manner acceptable under
standard engineering practice.
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(d) Trees and brush should not be alloyed to
groy through the atone blanket to the extent
that it displaces the stone or causes increase
in velocities against the bank. Toe brush
or trees should be cut at least every other
year. Herbicides mny be used if proper
precautions are taken to prevent damaging
drift, poisoning of the vater or damage to
adjacent crop lands.

4~04. Drainage and Irrigation structures.

a. Description. Drainage and irrigation atructures vhich
extend through the levee are listed as follovs:

Levee
Mile

.Size of
Pipe Bank

Feet Belov
Other structural Description Crovn

Unit No.1· Right Bank Mud Creek

0.26
1.03
1.95
3·11
3·27
3.48
4.08
4.58
4.94
5.22
6.69
7.01

24."
24"
24 "
24"
24"
24"
24 "
24"
24"
36':'
24"
18"

Rt.

"
"
"
"
II

Flapgate w.s. 12.5
" " 12.0
" " 13·0
" " 8.5
II " 9·0
" " 10.0
II " 9·0
II " 13·0
" " 15.0

Riser unit W.S. 17·0
F1o.pgate W'.S • 6.0

" II 2.0

Unit No.2· Left Bank Mud Creek

0.25
1.34
1.55
2.13
2.44
2.86
3.64
4.77
5.83
6·30

24"
24"
24"
24"
24 11

24"
24"
24"
24"

2·42"

Lt.

25

F1apgate W.S.
" "

River unit W.S.

6.6
12.5
11.0
11.0
10.0
10.0
6.5

10.0
11.5
16.0



Levee Size of Feet BeloW'
Mile Pipe Bank Other Structural Description CroW'n

Unit No. 2 - Left Bank Mud Creek, cont'd

6.35 24" Lt. Flapgo.te W.S. 12.0
6.65 24" " II " 15.5
7.17 24" " II II 15.0
7.46 3-48 11 " Riser unit W.s. 18.0
8.09 24 11 " Flapgo.te W.S. 18.0

Unit No.3 - Right Bank Sycamore Creek and Both Banks
ot Sheep Holloy Creek

0.09 42" Rt. Riser unit W.S. 14.0
0·39 3-48 11 " " II " 11·7
1.28 24" " Flapgate W.S. 11.7
1.53 24" " II " 11.0
2.00 24" " " II (Sheep Holloy) '8.0
2.23 24" Lt. " " ~Sheep Holloy) 6.0
3.16 24" Rt. " " Sycamore) 11.0
3.28 24 11 " " II " 11.0
3·43 24" II " " " 10.5
3·59 24 11 " " " " 9·5
3·76 24 11 " " " " 7·5
3·78 24 11 " " " II 10.0

Unit No.4 - Left Bank Sycamore Creek and Dry Creek

0.28 2411

0.34 24"
0·36 24 11

0.66 18"
0.74 14"
0.96 24"
0.98 24"

1.15 24"
1.41 24"
2.22 24"
2.56 24"

NOTE ON ABBREVIATIONS:

W.S •• Waterside
L.S. a Iands1de
Rt ... Right
Lt •• Left

Lt. Flapgate W.S. 10.0
II " " 9.5
" II " 8.0

Rt. Pipe open on both ends (Dry Creek) 4.0
Rt. Flapgo.te W.S. (Dry Creek) 3·5
Lt. Flapgate W.S. (Sycamore Creek) 9·0

II . Siphon - Riser unit W.S. (Syca-
more Creek) 9·5

" ~lapgate W.S. 11.0
II II " 13·0
II " " 11.0
" II " 11.0
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b.
I

Inspection.

:(1) Pertinent Requirements of the Code of Federal
IRegulntion. Flood Control Regulations, para­
graph 208.10 (d) (1), are quoted in part as
follo",s:

Drainage Structures (1) Maintenance - Adequate
measureo ahall be taken to 1nuurc that inlet
and outlet channels are kept open and that trash,
drift, or debris is not allowed to accumulate
near drainage structures. Flapgatcs and
manually opcrated gates and valves on drainage
structurcs shall be examincd, oiled and trial
operated at least once every 90 days • • • • •
Periodic inspections shall bc made by the Super­
intendent to be certain that:

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

(11 )

(i11)

(iv)

Inlet and outlet channels a~ open;

Care is being exercised to prevent the accumu­
lation of trash and debris near the structures
and that no fires are being built near
bituminous coated pipes;

Erosion is not occurring adjacent to the
structure \lhicn might endanger its \later
tightness or stability~ Immediate steps
\lill be taken to repair damage, replace miss­
ing or broken parts, or remedy adverse condi­
tions disclosed by such inspections."

(2) At each inspection the follo",ing items, if applicable,
shall be particularly noted:

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

(b) Condition of pipes and gates.

(c) Damage or settleme~t of pipe.

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

c • l/aintenance •

(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 recommended
that the repair be'made by thoroughly cleaning the
surface by sandblasting and building up concrete'to
its original section with pneumatically-placed Portland
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cement mortar. All evidence of settlement, uplift,
or failure of concrete structures should be referred
to the state Department of Water Resources for analy­
sis and recommendation of remedial. measures:

(2) If the inspection shows that the automatic drainage
structures have been Jammed in an open position by
debris or other obstructions, they ahall be thorough­
ly cleaned so that they awing freely to a true cl08ure.
If any parte of the gatee have been damaged or broken,
they shall be replaced by new parta.

(3) Compliance with the provisions prescribed above
pertaining to drainage structures is essential for
proper maintenance of the levee system covered
by this manual. Levee failures caused by neglected
drainage structures arc of co~~on occurrence; it
is, therefore, of utmost importance that these
structures always be kept in perfect working condi­
tion in accordance with the regulations.

(4) Care should b~ taken not to bury any of the side
drainage inlets in the event that it become8 ncces­
~ary to fill any of toe low-lying pockets 1n back
of the levee. Plans for the maintenance of drainage
facilitie8 at any such points should be submitted to
the State Reclamation Board for approval before such
work ie started.

d. Operation.

(1) Pertinent Re ulations of the Code of Federal Regulations.
Flood Control Regulations, paragraph 2 .10 d 2
are quoted in part as follows:

"(2) Operation. W'nenever high water conditions impend,
all gates will be inspected a short time before
water reached the invert of the pipe and objects
which might prevent closure of the gate shall be
removed. Automatic gates shall be closely ob­
served until it has been ascertained that they
are securely closed •• • • All drainage struc­
tures in the levee shall be inspected frequently
during floods to ascertain whether seepage 1s
taking place along the lines of their contact with
the embankment.· Immediate steps shall be taken
to correct any adverse conditions."

(2) The outlets of the side drainage structures inundate at
relatively low river stages. Tney should, therefore, be
inspected at the first sign of a rise in the river to
make certain that the gates are not Jammed in an open
position and thus allow flood waters to enter behind ·the
levee.
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4-05. 1·11scellancouG FociHties.

a. Description. l~GcellaneoUB structures or facilities
which were conotructed 00 a port or, or existed in conjunction with,
the protective \lorks, and which might affect their functioning, include
the follo\ling:

(1) Bridges.

(a)

(b)

(c)

(d)

(c)

(f)

(g)

(h)

(i)

(j)

(k)

(1)

(m)

(n)

sutter Avcnue Bridge across Big Chico Creek
ot Station 17+00.

Sacramento Avenue Bridge across Mud Creek at
Station 93-+82.

1·1eridion Avenue Bridgc across Hud Creek at
Station 182+71~.

state Highwa~, No. 32 Bridge acrOSG Jl,ud Creek
at Station 206+02.

Southern Pacific Railroad Bridge across Mud
Creek at Station 222+90.

Bell Rood Bridge across l.:tld Creek at Station
239+42.

Kord Highway Bridge across ll,Ud Creek at
station 315+76.

Old U. S. Highway 99E Bridge across ll,Ud Creek
at Station 348+20.

New U. S. Highway 99E Bridge across 1·1ud Creeek
at Station 356+00.

Hicks Lane Bridge across Sycamore Creek at
Station 402+80.

Sacramento Northern Railroad Bridge across
Sycamore Creek at Station 485+42.

Cohasset Highway Bridge across Sycamore Creek
at Station 486+06.

Wildwood Avenue across Diversion Channel
at Station 643+60.

Eaton Rood Bridge across Dry Creek at Station
5+00.

(For location of Stations sec drawings of
Exhibit B)
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(2) Utility Relocations. Decauac of thc nature of the
construction of utility crossinga by local interests,
records of utility relocations are not available.

(3) Hydrologic Facilitics. A continuous water stage
recorder and staff gage located on the left bank of
the Dlvernion Channol and on tho left bank or Mud
Creek. These at ream flow atntions to be operated
and maintained by the State Department of Wat~r

Resources.. Also threc cablewaya (MUd Crcek Station
350+76, Diversion Channel Station 646+75 and down­
stream from Longfc~low Avenue acroas Lindo ChanneiJ

ef/ b
I

A Concrete Ogee Weir to be operated and maintained O"QrJ't

by 1real interests, 178 feet long with crest at ~1(\(Itp t,',(
ele vation 268.25 feet and related wingwalls is V' ,) VJ
located at the beginning of the diversion channel .
one-quarter mile downstream from the Sandy Gulch .
bifurcation with Chico Creek, Just northerly of the
7-barreled Sandy Gulch diversion structure.

(6)

h-o~ a. (revised) ,\',:l',:,rni"./I::;-:,.. ,c:f' \ ...•. <.> I' ,; .
(1~) A Diversion structurc ..to·be 'operated and maintained by the ,

city of Chico located on Big Chico Creek near its bifurcation with Sandy '\J> ~rfv
Gulch consists of a l~-barreled reinforced concrete cUlvert, each barrel (,'<' s\i')
5 feet square with related headwalls and wingwalls designed to carry a ~~\ ~
roadway 12 feet wide. Three wood slide gates and one metal slide gate /,
with pedestal lifts have been provided to control the flow through the (;
structurc. These gates are hand operated.

(5) A Diversion structure to be operated and maintained by the
city of Chico located on Lindo Channel about one-quarter mile downstream
from its bifurcation with Chico Creek consists of a 7-barre1ed concrete
culvert, with six barrels 7 feet - 3 inches high by 7 feet wide and the
center barrel 8 feet - 3 inches high by 7 feet wide with related headwalls
and wing walls. Hand operated wood slide headgatea with pedestal lifts
have been provided to control ~iows .through 'the strU:c~·ure.

;.~o.. -:.."'~ ! t ,.. ~~,t.. ~.iAlh· ',I);",~ ':'.. • '. :: •.-- 'if '··0

Y.1Jhi'(aAla. ~10t8-..Qavo/~eenJ?.rovi~forstop logsat the~h~~ ~the ~u1vett/op~n!l(g8~

4-05 a. (added)r,,. .' ,. , .
(7) A Concrete Sill to be operated and maintained by the city \ . r. t r

of Chico 161 feet long wIth creat elevation 265.0 feet (C. of E. datum) I)J fe'l
and related wing walls is located at the head of Lindo Channel near the •(cdC"'"
Dig Chico Creek Culvert (Centerline Station 663+05). At tho center of I" I .,/ I
the concrete s111 two 6-foot openings have been provided with invert C,I"I'-f" a.y).'I'
elevation at 263.0 (C. of E. datum). Slots have been provided for :: ~lCj ~ ~1J
3" x 12" x 5 '-11" flashboards to control low water floHS. f~~S'h /1J ~1.1;1

{l/~ ~:lJ1 ~. ,Ie .
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(4 )

"(h) Miscellaneous }<'acilitieo. (1) lI.aintennnce.
Miscellnncoua atructure8 and facilities
constructed as a part of the protective works
and other otructures and facilities vhich
function ao a part of, or affect the efficient
functioning of the protective works, shall be
periodically inopected by tho Superintendent
and appropriate maintenance measures taken.
Damaged or unserviceable parts shall be
replaced without delay •••• 11

Inspection of the miscellaneous facilities shall
be made at the same time that the inspection of
the other featureo of the project are made, and
shall be reported on check list No.3, sheet No.4
ot EXHIBIT E.

~le interest of the Corps of Engineers and the
renponnibility of the local interests in the
existing highway and railroad bridges is confined
to their effect on the safety and functioning of
the flood control channel, but any conditions
noted in the inspections that may affect them in
any way should, as a matter of courtesy, be brought
to the attention of the agencies maintaining and
operating them. If the inspection of any miscel­
laneous structure, either exi6tent or constructed
in the future under permit, discloses any condi­
tion that indicates the probability of'lfailure~;;fi

during periods of high water, the Superintendent
shall address a letter to the owner of the structure,
quoting this manual as authority and inViting
attention to tho conditions observed and requesting
that immediate steps be taken to correct them. A
copy of ouch letter 6hall be forvarded to the
Di8trict Engineer for his information. A report
on the action taken by the owner shall be sub­
mitted to the Diotrict Engineer to accompany the
next 8emi-annual report. A auggested report form 1s
included ao EXHIBIT D of this manual.

The purpose of maintenance work is to insure continu­
ous satisfactory operation of equipment. It Is,
therefore, important in such work that all possible
causee of future trouble be found and corrected.
Particular attention should be given to minor
weaknesses Which may be an indication of future
trouble.
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c. Operation.

(1) RequircmentG of the Code of Federal Regulations,
Flood Control Regulationa, paragraph 208.10(h)(2)
io quoted ao follows:

11(2) Operation. ~tloeellaneous facilities sr~ll be
operated to prevent or reduce flooding during
periods of high water. Those facilities con­
structed as a part of the protective works
shall not be used for purposes other than
flood protection without approval of the
District Engineer unless deaigned therefor,1I

......,... ~ ." ..... - ~, ..
4-05 c .:!'(reY!:g"ed L:c.' _. ~}~'~;" i:.. ~.I~}.V"."~~~~:'" ~?~.:~ .... . . ..

(2r,i'Dlg"Chicb':cr~eklICulvert" structure •. - Slide gates on the
diversion structure at Chico Creek will be raised to full open position
dtwing the flood season from 15 October to 15 April, or as directed by
the :;tute Reclmnation Board. The slide gates shall be opened in such
a manner as to avoid rapid llrawdown of the upstream pool which could
cause caving and sloughing of the upstream channel banks and erosion of

. the downstream channel banks due to high velocit~es. The slide gate on
the weuterly end shall be used for the purpose of flushing the swimming
pool periodically during the summer season. At all other times, during
the swimming pool operation, the gate will be closed. During the
swimming pool operation, continuous flow on Dig Chico Creek will be
maintained by regulation of the slide gates as needed. Across the gate
on the westerly end a screen has been provided for use as a safety
measure to prevent.swimmers from being drawn through the opening. During
the flood season from 15 October to 15 April, or as directed by the state
Reclamation Board, all slide gates will be maintained in a fully open
position. The swimming pool operation will be conducted by the city of
Chico.
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4-05 c. (revised)
(3) Lindo Channel CUlvert ntructure. - Slide gates on the

diversion structure located.on Lindo Channel will he raised to full open
position during the flood season from 15 October to 15 April, or as
directed by the state Heelamation Board. Slide gates shall be opened in
such a manner as to avoid rapid drawdown of the upstream pool which could
cat~e caving and sloughing of the upstream channel banks, and erosion of
the downstream channel banks due to high velocities.

11-05 c. (added)
(h) Operation of the flashboards in the concrete sill to be conducted

by the city of Chico for the purpose of regulatinB flow down Lindo Channel
durill~ periods of low flow. Flashboards shall be removed "in such a manner
as to avoid rapid drawdown of the upstream pool which could cause caving
and "loughing of the upstream channel banks or erosion of the downstream
channel due to high velocities.
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SECTION V

SUGGESTED METHOOO OF CO~TING FLOOD CONDITIONS

5-01. J.lethodn Suggested. Most of the methods describcd herein
have been developed during yearo of experience vith the various prQ4
blems that often come up during periods of high ~ter, and they arc
not intended to restrict the Superintendent, or others concerned,
to a rigid set of rules for every condition that may arise. The
remarks arc primarily concerned vith the earthen portiono of the
levee syotem. If problems, not covered by these suggestiono arise,
were the Superintendent is in doubt a6 to the procedure to be taken,
he will be expected to consult the State Department of Water Re6ources,
and follow standard engineering practices in meeting the situation. It
should be noted that it i6 much better to be over-prepared for a
"flood-fight" than to find at the laot moment that preparations were
incomplete or unsatiofactory. Confidence of the protected persons and
firms io a valuable asset that should not be carelessly lost through
inefficient operation of the protection system in time of emergency.

5-02. Earthen Levees. An earthen levee is in danger whenever
there ia water against it. This danger is directly proportional to the
height of the vater, the duration of the flood stage, and the intensity
of either the current or vave action. The danger is inversely propor­
tional to the cross-sectional area of the levee, the levee's height,
and the degree of maintenance. A vell constructed levee of proper
section should, if maintained and not overtopped, hold through any
major flood. Hovever, a serious accident may result in a break.
Foundation troubles result in sand boils or a sinking levee, and the
local use of unoatisfactory materials causes slides and sloughs.
However, such threatened failures can be met if prompt action is
taken and proper methods of treatment are used. Wave vash is to be
expected wenever the levee is exposed to a vide stretch of open water
and is serious if permitted to continue over a considerable length of
time.

5-03. Premeditated Damageo Local interests should continually
guard againot premeditated damage to the levee. In the event of an
extraordinary flood requiring a fight over long stretches of levee on
both sides ot the river, there is a natural temptation to relieve the
strain by premeditated breaking of the opposite levee.

5-04. Seeuritl' Personnel of the Corps of Engineers, whether
military or civilian, are not vested with any civil police authority
in the performance of their engineering duties, and they will not
attempt to exorcise any such authority. The responsibility for pro­
tecting flood control works against oabotnge, acts of depredation or
other Unlawful acts reots with the local interests through local and
State Government agencies.
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5-05. Inspection of Flood Control Works. Immediately upon
receipt of information that high water io imminent, local interests
responsible for maintenance should form a skeloton organization, capable
of quick expansion, and asoign individuals (Sector Foremen) to have
charge ot dotin1ta scctiono ot leveca. As b10 initial nctiVity, each
Sector Foreman should go over his entire sector and parts of adjacent
sectors, making a detailed inspected, particularly with reference to
the following matters:

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

b. Condition of new levees and recent repairs.

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

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

e. Material BUPP!y; quantity, location and condition.

t. Communications; locate and check all necessary tele­
phones in the sector.

5-06. Preliminary Repair Work. Atter the initial inspection has
been made, each Sector Foreman should recruit a labor crew and provide
it with tools such as shovels, axes, wheelbarrows, etc. In addition,
bulldozers, scrapers, trucks, etc. should be located and made ready
tor use in case or emergency. Then immediate action should be taken
to perform the tollowing work:

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

b. Repair gaps vhere road crossings have been lIorn down
and the levee is below grade. In filling the road crossings, it may
be necessary to obtain material from landside borrow pits, in which
case excavation tor the material should be kept at least 50 teet trom
the toe ot the levee. Any tilling done in this connection should be
tamped in place and, if in an exposed reach, subJect to wave wash, the
new section should be taced vith bags of sand.



c. Rcpair and close all flap gatcs on culverts and sec
that they are oeated properly before they are covered with flood vaters.

d. Aocertain that all roads to and along the levee are
in 8 good Dtate ot repair. The Superintendent should obtain assistance
from the county road forces to have all roado put in firat-class condi­
tion.

e. Locate necessary toolo and materials (sacks, sandbags,
brush, lumbor, lights, etc.), and diotribute and otore the name at
points where active maintenance is anticipated.

f. Chock and obtain repair of all telephone lines neces­
sary for operation, obtain lists of all team forces, motorboats, motor
care, and truck transportation that can be made available.

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

h. COllJIlunicate directly \lith owners of all stock pastured
on the levee and direct that all stock be removed from the levee right­
of-way. Cut all fences crosoing the levee that do not have gates pro­
vided.

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

5-01. Disaster Relief. It is the responsibility of local,
state, municipal authorities, supported by and/or vorking connection
vith the American Red Cross to adopt measures for the relief of flood
disaster victims. Relief measures can be undertaken by the Department
of the Army through its Army Area Commander under existing Army Regula­
tions, but ouch measures vill be undertaken only as a last resort, in
extreme cases and under compelling circumstances where local resources
are clearly 1nadequate to cope vith the situation.

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

a. Drainage of slopes. T'nis ",ork can be done economically
",hile 8",aiting developments and "'ill serve to make the levees more
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efficient. Crews should be organized to cut seep drains at all
places on the levee and berm vhen seepage appears. The drains
should be V-shaped, no deeper than necessary, and never more than
6" deep. Care must be taken not to cut the ood unnece8sarily. In
all instances, drains should be cut straight do'~ the levee slope or
nearly so. Ncar the toe of the slope the small drains should be
Y'd together and led into larger drains, which, in general, should lead
straight across the landoide berm into the landside pits or nearest natural
or artificial drain.

b. Sand Boils. These danger spots are serious if dis­
charging material. The common method of controlling sand boils con­
sists of walling up a vatertight oaek ring around the boil up to a
height necessary to reduce the velocity of flow to a point at which
material is no longer discharged fronl the boil. See Exhibit "C II

Plate 1. 'llie sack ring around the boil should be large enough to
protect the defective area immediately surrounding the boil. If oeveral
boils of sufficient force to displace sand are observed a sack
sublevee may be build around the entire nest of boils, rising to
such a height that none of the boils will discharge with enough force
to displace sand.

c. Wave Wash. Toe Supervisor for local interests and
Sector Foreman should study the levee beforehand to determine the
possibility of wave waoh. All such reaches uill be locnted well in
ndvance and for usc in emergency, a reserve supply of filled sacks
and rolls of cotton bagging vill be kept on board flats. If the
slope is well sodded, a storm of an hour's duration should cause
very little damage. During periods of high wind and high vater,
ample labor should stand by and experienced personnel should observe
where the washouts are beginning by sounding or by actually vading
along the submerged slope. Sections of cotton bagging should be
placed over the washed areas, as shovn on Exhibit "ell, Plate 3.
As an alternative, filling sacks should be placed in the cut in an
effective manner and as soon as possible. Toc filled sacks should
be laid in sections of sufficient length to give protection well
above the anticipated rise. Bagging so laid must be thoroughly
weighted dovn to be effective. Plate 2, Exhibit lie" shovs a movable
type of wave wash protection, also used with good results. Its
advantage is that it can be rapidly built at any convenient place
and easily set in place on the Job.

d. Scoura. A careful observation should be made of the
riverside of the levee at all localities where a current of more than
two feet per second i6 observed, or where prdfiles show a high water
slope of tvo feet per mile or greater. Trouble may be looked for at
the ends of old levee dikes, road-crossing ramps, old traverses, and
places where pipes, sewers and other structureo penetrate the levee.



If any sign of scour is obscrved in the pita or at the enda of the
dikes, soundinga should be taken to observe tho amount and progress
of the scour. The approved method of construction to check scour in
the pits, on the alopca, or at the enda of dikes vill be to construct
dofloction dikeo uo1ng bruoh, treotopo, or lumbar, driving atakeo and
viring together, and tilling in botveen vith brush and filled sacks or
stone.

e. Caving Bank Protection. As pl'otect10n against active
caving of riverbanko, rock-filled cribs are very effective it properly
placed. Cribo are uoually 14 by 14 feet in plan by 10 to 14 inches in
inside depth. Toe cribs are constructed on a double thickness of
1" x 4" x 14' lumber, equivalent to 2" x 4" piecea, lapped rail fence
fashion at all cornero and intersectional Tney are divided into tour
compartmenta ot about equal area by two perpendicular crOGS valls con­
structed in the same manner as the side vallo. Tne floors and covers
are built up of double 1" x 4" boards spaced about 9" center to center.
Under tho floor and perpendicular to the direction of the floor boards
are five equally spaced pairs of 1" x 4" boards about 3 feet center to
center. On top of the cover, perpendicular to the direction of the
cover boards, are three pairs ot top boardo, one over each of the
side valls and one over the central division vall. All intersections
are nailed vith one ~Od nail. The co~partments are filled vith rock
before covering. Each vall interscction of the fabricated cribs is
sccurely fastened by a loop of No.9 vire. Sec Exhibit "e", Plate 4.

5-09. Topping. Immediate consideration should bc given the
grade line of each levee scction by comparison of existing grades vith
those show on the dravings, Exhibit "B". It any reaches sho... a
grade belov the previous highest vater, emergency topping should be
undertaken at once to ouch a grade as may be established by the District
Engineer of the U. s. Army Engineer Diatrict, Sacramento, as follo....s:

a. Sack topping. Sack topping may be used to raise the
crow ot the levee about three teet. The sacks should be laid
stretcherwine or along the levee tor the first layer, crossvise for
thc second layer, and 00 on. Sacks should be lapped at least j./3
either ....ay and ...ell mauled into place. When properly sacked and
tamped, one sack vill give about three to four inchen of topping.
If gravel is available, it should bo used for the front facing so as
to avoid ....ashing out.

b. Lumber and sack topping. 'Ibis is the most commonly
used method of raising lov reacheo in emergencies. In putting on this
topping, as ....ell as other topping, a careful line of levels should be
run and grade stakes set in advance. 2" x 4" x 6' stakeo fihould then
be driven on the riverside of the crown six feet apart, and 1" x 12"
boards nailed to the landside of the stakes. This ....all, backed vith a
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aingle tier of sacko, vill hold out at lcast one foot of vater. If a
sccond foot i8 neceosary, the layers of aacke vill have to be incr~a8ed

in number and reinforced. Tne otakes ahould be driven three feet 1n
the ground, and ahould project out three fcet, thUG providing, in
extrcme casco, a three-foot topping if properly braced behind vith
sacks and earth. In some instances, it may be practicable to back
up the plank.ing vith tamped earth obtained in the vicinity 1n lieu of
the sacks ao show on the <!raving, Exhibit "ell, Plate 5.

5-10. Transportation. In inatancea vhere it is neceasary to
send equipment over roads that are impassable due to mud or sand, their
passage may be provided by the use of a plant road or by means of
steel or nrc mats. Telephone cocr.tllUnication should be provided along
doo~erous stretches of the levee vhen travel or other satisfactory
means of communication cannot be maintained.

5-11. Usc of Government Plant. Tne Diotrict Engineer is
authorized to usc or loan Government property and plant in cascs
of emergency Where life 1a in danger and there is no opportunity
to 6ecure prior authority suitable private equipment is available,
providcd that such use is without detriment to the Government.
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EXHIBIT "All
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"A'IGAILI U'1I1 .

(II ., I J.-u, un)
Chi".' II • C." ••, Ift.lft ••••Do,.".,", ., 'hi A•..,·
PAIT 10... , .... 0...".1 ~ .. ,," ....
IUIWTIJWIC1 -.0 OPUA"OlC or n.ooo

(lJtTWl. ...

P~, •••• , ,. thl pr ••• laeAI .f
.... I ... J .1 'N Ac' ., eM ,.
....... J.... U. IU'1 II _ ...
....... .,ftll" I.... " .. I ..,. Iltl
II ••• ft ..... U V".e:. ",,) •. ,h.
,.II •• lftl .•• ~YI.'I.ft. I" h •••~'
''''tll~•• , ....."ft 'hi, .,Ift"ft"'"

. 'ft' ~, ••• ,I'ft .r 'I ••• "ft".1
••"11 '

Avnooun: lI.e.... 1O :~JI -.. ...
clot _. ,. M eUllOO; II U.80. YCf• .w.\.
Uocll .YIIo<lttI, II cIlH I.. ,.,....- '01.
mia, \he _"'-I d ..lH.'101.1' '_.1 ftt -'.11

_I rw ~, f ..,..,.
'"'''' h<llhlH.

e..1 OUNGJ. In Tbe .tnxluru and
lacllllk. coottnlcUd '" "'e UnlUd
6",1(1 lor IotAi I\ood pcotfctlon .hall
be CMtlnUOllll1 malnlalned In IIICh a
IlW\Mr and OCIt"Ud d _II Um" and
lor .uch pet10dt U 1Il&' be 11«_" to
obtAIn lhe mulm_ ~tIffttl.

en n.. &ale. poIllkAi IUbdtt1IIoa
IM~, or othtr rupcnd~ IotAi
"'ne}', "hkh fumbhc4 UI1II&ft« lhal
II .-111 rnalnlaln and CiI'f,alt I\ood COIl·
ltd WCIU Ie~ .-1U1 ,fCUla.
110M p'ttrn~d b, tbe 8cclthrr 01 \he
Ann" ..~rt4 '" law. ahall appolnl a
pt',m.n,nl toIMIlll« CM.bUIII of or
h<'.ckd .., .n oIIIel.1 !w,dn.Jln celled
Ih, P6upe,lnlmcltnl,- "110 Ih.1I be It.
lpon.'lblf 10' the dut'loPmml .nd m.ln.
I,nan« 01, .nd dlrKII, In ,harre 01, .n
ore.nluUon ".pcnalble fo, \he ,1IIt'l,nl
op(rallon .nd m.lnlman« of .11 0' the
.lnxlUlti and fa.elllll« durin, I\ood
pc r\odI .ed 'or CMUnllOUl 'ntp('(tloa
and m.lnI,n'M. of lbe pcoJ«t "orb
du,lnl pcrlods of low ".lfr. all "Uhou\
COlI 10 thl VnlUd 61atu.

fI) A It~". auppl, of m.lfri.1&
ntt'ded durin, • I\ood nn'fI'ne}' ahaD
be k,pa CD h.nd at aU U-.

IU No cncroarhllSt'nl or tlt'lpUI
"hlch wlJl .d"",I, .Il«t "'e dllcl,nl
oper.lIon or m.lnlenanee of the p,oke'
..·o,ta Ih~1I be prrmllUd upon the rI,hLt·
01....., lor thl paotft'llYe I .. llIlIee.

'., No ImproYfm,nl .h.n be p.astd
o"r. undtr. or Ihrou,h Ihe ".lls. )'TCC"
Imr'fOft4 ch.nnels or dood....' •• nor
.hall an, ue&nUon or CONInxllon be
Pf,mIIUd "lIhln the tlmllt oflhe proJ·
ccI ri,MoO'.w". nor ahaD an, ch.n,e
be made In .n, fe.lur. 0' the work.
..1thOul prior dtlt'rmln.llon '" lhe DIs·
Irkl En,lne,r 01 tbe Dep&rtDIenl 0' the
Arm, or hli .uthorlad ftl'ffJCftlallTe
Ihll Iu<h ImprOTtmenl. ellcn.llon. con.
,,,uellon. or .llenllon wlllllOl ad"..,I,
.ITrel Ihe luncllonlnr of the prolfcllYI
tacllillft. Such Improftmtnll 0' .Iler·
.IIOM U m., be found 10 be dulr.b1e
a"" pt'nnlWble UlIdtr lbe aboTe dl.
Itlmlna~ Ih.n be CMJlnKUd In ae·
cordan« .-1lh .lalldud eaJ\tlffl1Jll
pracll«. Adt1ce nrlrdlDl\he ,Il«t of
p,oPOlfd Itnprotemenla or aIlt'raUOftl
M Ih. fuMUonInl 01 1M proket .nd In·
lorm.tIon COCK.rnln, anethocla 0' COIl'
lInxllon .Kfplabll aDd« tlaedard m·
Iintelln, praclke .ball be oblalntd from
Ihe Dl&ltk' ZnrlMft or, If oth,nrtaI
obt"ned••hall be IUbmJt~ for hll 'po
pronl. Dra.-1nu or prfnll ahowIn,
",ch ItnprOTfmcnll or a1ler.11oaa Ie
flnaU, contlnle(('d ahaD be fufD1abed lhe
Dlslric' KnJ\Mtr allfr -1IIeIIoa of tbt
work.

III II ahaJI be tbt dUt7 of "" 1IlIPC'·
lnlcftdeallo IIIbmJ' a~ repon
10 ""~ eomtac~-

UCft, _lelc1l&Dcl. aDd~ ot 11M
\lI'M«:Urt wort.a.

C1I 11M Dla~ IilICII*f or hie .u-
thortMcI calha IlIaD hatt ae-
_ at lU ..... 10 ... pqrUoaa 01 "" pro.
Ieetl" WOtb.

.a, t.l.lnl,nan,e mtuurt. or rtPl.III
"hlth Iht Ulllrlrl t:n.lnct'r d«ma 11"C·
H'Ar, .lll\lIl~ ",,,,,,.>tl, IAttn 0' mod,.

'" API',op,llle ,n'AsU'ta Ihall be
IAbn b,lot.1 lulhollU,. 10 Intuft Ih.1
lbe .dhlllt. of .11 Iot.I oc,an1..""""
OIll'r.Unjl puNk 0' prhale faclllll<'l c.""
IW'Cltd ..Uh lho pcolceU" "'O,b .,e ttl.
ordln.l,d _I\h thoee 0' !be SUpe,lnl,nd.
tnl·. Of.anISJIIJon durin, I\ood J'(',lod\.

1It1 1"'e Dtparlmtnl 01 "', Atm, will
lu,n"h Iotallnl,trsl...Ilh .n ~rallon
and ....lnkMnrf Nanu.1 lot ,ach tnIII­
pkltd ",.".'(1, or t-tf\&..1e lW'ul ...11
thtrrof, tn ....., th.m In ear,..lh' out
l""lr obIl,.lIon, und'r Ihl. pa,l.

Ib) Lt'lVtt-U) Nlld,,,o". Thl
8ul'frlnltndtnl ahal) pro\1de .I.n UI1ItI
.uch m.lntt'n'h(e ... ma, be rrq.llrtd to
Insure It',nttabllllr flf the .lruclU,tt In
lime III Aood. Nfuur" ahln be ..keG
to~ lbe Irow'" of aod. tllfr",l.
nl~ bu,'mrtn, anlmall, and to PfO'16I
for rootlnl anowI~ of the If.... and
~r~.1 of "lid ItOWIh and drln
d'......ta. and rf1l&\, 0' d"ur' ,awed b,
cft).'1on or olhe, fCltttI. W1It" p,ac.
IIcAblr. m,..u/u Ihall be Ilken 10 retard
bAnll ""'loti b, "'anllnl of willow, or
01"", .ullable ,ro...th on IItU rlrtU'lUd
01 l!w kWff.. I'crtodle Insp<dlona aJIIII
~ m.dt b, Ihe 8uprrlnlfndent 10 1n.\UII
IhAl the llJo\o. m.lnkeanee _uu".
.re ~In, ,ITKll"l, urrlt4 ouI IIId.
'ur\Mr. 10 be eerlaJn lhaI:

III No unuaual ~IUc_" IIoucbl1l"
0' /1\&/(',111 Joaa of .radl or tene trOll
MeUM hal IUttl p1a.ee:
III) "0 carl", haa eocurred Oft t1thff

\he I.nd Pdt Of lbe rift, aldI CIf the !tYet
..hkh ml.hI allcet lbe .labllll, of 'hi
Ie'rf atellon:

11111 No ~pef', 1I111..Ud artu, 0'
lind bolls art eocurrln.:

II,) Toe draln.,e .,11tmI and pre"
.ur, rellet .ella ate In rood woRlrI, (Cft.

dillon, .nd Ih.1 IIIdt 'IdllU" art IlOl
~t'01III", doned:

IT) Dr.lnl IhlOUlh \he Intel and
,.lfs on I&ld d,alna ... In rood wor"/If
condlllon:

IIIl No ,n,lmtnl "ort or rtpnp hM
b«n dlJl".«d."uhtd oul, or rcmoftd:

hill N., .ellon I. ~In, Iahtl. IIICII
as bUlnln, ,ra\l .nd wCfd, durinr In­
.pt>copllale "uon.. "hkh "III "lard
or dt'tlroy the rro"th of lOCI:

11111' Acee" roadIlo and on lhe Inetar, ~In, pl'q)trl, 11l.lnIaJMd:
II,) Callie ,varda and ,.te. are In

rood condlllon:
II) C,o..n of Inrf II alu.pf4 10 U 10

draIn ,udll" .nd ,Old..., !benoo, Ifan,. h s,1I ah&ped .nd m&lnl.lntd:
lall There Is no unaulhorlRd ifill'"

or "hk1llar Ir.1Ile on the len":
11111 J!:n(roa.ehmtnll .r. not bel",

DUd, on Ihe If,," II,ht-ot.wa, "blth
ml,hI endan'ft the alrueture or hlndff
Ita propt'r and ellld,nl fueetlonlnr du,;
Inl IIrntl 01 ,merc.nc,. .

Such IIUPftlloN shall ~ made 1m·
mrol.kl, prior 10 "'. beelnnl", 0' lhe
IIood " ..'On: Immcdlalfl, lollowl", fldI
m.Jor hlah s·.ler period. and olber.blI
•1 In~fY&l. not .lle«dlnl to da". and
,U<h Inlfnntdl.le Umu UIIl&, bellt«'a·
....17 10 In.ure \he btl, POUIbIe care 01
lhe IcYcc. Imanedl... IIfPl wtll be ruen
10 cou,d W"IOW UXldIUoaa dlaebtd
b, luch Inspcellonl. Rtrular 18ah1lt­
hanc. It'palr meUUlU .halI be a«orJl­
pUshed durin, lhe apploPIiIlt __
at ~hedultdbr lhe 8uper\lllendmt.

II) O,.,r.'loli. Durltl, IIood pertode
Ih. In~ .h.lI be patrolit'd COIIU/IUOUlI,
10 Iotale poaalb" I&nd boOa fir unUlU&l
tt,ln," of the 1&n4".rd elope aDd to be
(utaln Ihal:

III 'Ilwn III 110 tndlUtloaa 01 Illdtt
or IJo1IIhI d"I~:

IU) W.,.. waah or ..-tee ..u- 1&
DOl ClCC1IIrlJlI:

(111) No \oW readIet of '"" .....
whkhIIl&1be~.

II,) "0 oUltr IUolli akt~
.""1 end.nau I~ ..
~.It ..mee. IrIIIIUrtt WlI lit

tatea lei blNrt Ihe &falWll1l" 01 adf.
, .~It labor and _1tttalI to .... all

conllne.nclt.. fmMedl.te .Iel" "III w
tat,n 10 ",nlrol .n, ",ntIl1lon s'h!<h
,ndanlt.,. Ih. Inte .nd II) np.lr Ihe
d.malNt ucll"n.

It! "1004 "",III-II) M.'d~a..e•.
....rlodle IIU~ftlon. th.1l ~ bi.de b, tM
6uPfrln~ndt'nl10 be Cllialn thaI:

III No ....pa... uluralC<S aru.<. Co'
lind bt>lta are oc.urrlftl:

1111 Nil UndlH "11I.M,,,1 h.. occurrtd
..hkh lllrch Ih••t.bllll, of Ihe ..·.11 '"
ILa wat., IIlhlMrJl:

11111 No Irru catal. Iht roc.ta 01 which
mllhl ..Itnd und" Ihe ..all .nd Off.,
&«tlC'ralril It..........1...:

IItI The tt>nertle haa nol und"lonl
erlfkln,. chlppln" or brtallln, 10 an
UI~nl ...hleh ",I,hl .!ftCl the '''bllll,

. of tbe wall or III ".If, ..,htM":
Itl Tbtre ... no ,Il(r~chmenlaupon

\he It,ht·of."., "hldl mllhl ,ndah'"
the .tructUrf or hlndt, lit fUMtlonlnl
In lime of Aood:

ITl) Cue II lIdn, uudatd 10 pr••
Ylnl aeeUlftul.uen of u&Jh .nd ~br"
adJ.«1I11o "alia, and 10 INure lhal flO
",u .re ~ln, buill ",ar them:

hili No bent u'l.... «lIldlllons cabl
Itrrrwatd 01 the wall which anIchl tn·
d&naer III IlabUIt,:

(,III) 'lot dr.lrI....,aUms .hd p,t'·
.ure ,ellef w,lla a.. In lood workl1l' con·
dltlon••nd thaI .ucll fa.elllU...rt not
becaN~ cJocltd.

SUth InaprcUon. ah.1I be made Imm••
dl.lfl, prtor 10 lbe ~elnnlrl,of Ihe &od
-..on. Imllltdlllfl, loUowln, each 81.·
Jor hI,h w.lf, pertod, .nd otIIenW, 1\
Inlen.ta IlOl uCftdln' to d.,s. "'fl."
una to ,111811\&11 tnuo&dImenll ."d ".
fect "pair. 'ound MCfU&I, b, .udl In.
'PftIIoM shall be ulld'ri.kfn Immtdl·
.lfl,. All "paln Ihall be &«ornpU\htd
b, methcd, ae«pt.b.. In ,"nd.rd tn­
lInr-erin, prafUee.

III 0","'10", ConllnllOlU palro\ 01
lhe ...11 Ihall be m.lnlalned dUrin, nood
~rlod~10 1ot&1e poa..Ibll Icat.,e.1 mon­
olith Jolnll 0' .«pall undernu\h Iht'
w.ll. "OIlIn, planl or bolla .111 not be
aUo..ed 10 II• .,IIIUI or lit up to (he
...a1l 6hou1d II bfocomI n«u...." durin,
a IIood '_'"M, 10 paas .nchor cabks
onr lbe ...11. adt'qu'lf _&Juru .h.1I
be \U,n to pcol«t Ihe eoncrc~.nd con.
alructlon JoInls. IlIlIlIldlll. a"p, Ihan
be IIlt,h 10 eorrc<1 .n, condilion shieh
.ed.nlu. lhe .1.b1IlI, of lhe w.lI.

Id) Drlla.~ .Ir.ttstu-III Nlllnlt·
..." ... AdequII, mtuuru shall ~ tat,n
10 Insure Ihal Inlel .nd cull,1 ehann,"
.ee bpI opcn ahd Ihll Ir&Jh, drill. or
debtll .. not .Ilond 10 .ccumulale ne>.r
draln..e al,uclur... F1.p rile. '0<1
IIl&nu&lI, opcllied ,.Ita and nl...a on
drain....lnKlUIfI .h.1I be eumln~d.
oUtdo and trl.1 operalN II I-a.sl once
ner, to da,.. Whtrt drain .." ,Irue­
turea II. pro,ldtd ...lth stop 101 or o/htc
e~'''M'CIolUll'. lhe eondillon 01 It.e
equlpmtnl .nd III hoo,lnc .hall ~ In.
IPftUd ncul..,l, .nd • Irlal Ins!llhUon
01 the ,mrrc,nt, elo&Ure Ih ..1l be mad.
" leasl onre ,ach )'tar. P"riodlc m.'pcc·
lion••hall ~ m.de b, the Superlnt,nd·
en' to be cfrl.ln Ihll:

\II PIpe.. ,.Ie•• opellllhr m«hanlsm•
riprap••nd headwalls .re In ,ood con­
dillon:

1111 fnkland O\llkl channeh.re open:
lllll care Is ~In, ,urclU'd 10 prntnl

\he ,ccutnulallon of lc ..... and ckbrh
D,U the IInxtu'ft .nd Ihal no ftrrs are
brine buill nea, bituminous ,Olltd pip,... ;

fl.) Eroalon .. hoi oc:currln, adJ«cnl
14 1M .\nxlure ...hkh ml,bl end.n",
It. w.l" U,h1n.u or .lablUI,.

fmmtdlale .If". ..Ill be labn 10 ff'
palr d.m.... rtPl.ce mlulnl or brok,n
parU. or rttned, adune condlllon. dla·
t\oIcd b, .uch INPffllona.

III 0"".'1011. WhtntYfl' 1141\ ....I'r
tondlliona Impend. all rale. will be In·
.peded alhort u.. ~forcwaif, ftarM.
Ihe lnrrrt of the Jllpe .nd an, obJ«1
"hid! alIht prntnl .loIure 0' ,be ,lie
ahaIl be~ Au\olll&Uc ,ate. ah.1I
be deeel, obaernd vnW II hal btflI u­
cett&lned UIa' lhI, are ICCVtfl, ~.
WUN&ll7 openUd ,.te. and ,&lrea .hall
be~ u -rr 10 prennl InDow
of Aood w.lfr. All drain." attv,I",..

"
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In lel(,('t ,hall be In'J1CCltci II't'q~nll,
durin. floodo 10 Mterhln whelher s«P­
II~C t. laun« pillee alon, lhe linn 01
lhelr e"nllld Iollh tho embantmrnL
Immedlale Ilr", aIlall be labn to cor­
r«t any IIdl'uS(' condItion.

It) Cl",.te "tllchte_llI /IIalrtle­
"O~..... elMure lirudurts for trlftlc
o~nln,o Ihlll be tn'p«tl.'l.l b, lhe IUlM'r­
Inlendrnl enr, 80 days 10 be eerlaln
Ihllt:

1\1 No parts are mlllln,:
till M.'tlll putl are adequalel, ce-f'

ired Iollh p.~lnt: ' ,
(111) All mouble patl.l are III litiS'

llrlor, ,,·ortln. order;
Ihl Pro~r rlOillr, can be II\lId,

promptly whtn ncee"..',:
'v) 8ul!klenl malerlall &re on hand

lor lilt' er«lIon 01 sand baa closure. and
thlt Ihe loullon 01 luch matetlab will
be readll, aeee"Ulble In IIIMI 01 tmrr.
,enc,. .

Tooll and pari I "'all nol be remofed
tor olher liar. TrIal ereclklN of one or
mort Closure IlNcturrl Ihlll be mad.
once each nar. alternalln. the Itrue­
lun. choun 10 Ihat tach lilt• .,01 be
ucctcd at le..t onc. In each I.,ear pe­
rlocl. Trlal erecllon 01 .11 cloaUle ItlUC­
luru Ihall be made w)wnenr a ehan.o II
macle In te, oprralln, prraonnel. Where
rall,oad oprreUOD lIIWllrlal erection 01
a c101ure Ilnxlure Inleulbl•• rl'OrOUl
In'pecllon and drm 01 oprralln. per­
MIInel ma, be aubsllluted Iherelor.
Trial erection oI ..nd ba, clolUr.. 11 nol
I't'qulred. C1oIur. maltrlila will be care.
full, ellt'cted prior 10 and follo'l1n,
lIood period.. and daDa,ed or DlJIII",
pari. Ihall be repaired or replaced IDI­
medlatel,.

IH Oprrollort. IrecllonoftacblDof.
able clOlUre ahall be Itlrted In IUIlIelenl
11m. 10 prrmll compltllon bttore flood
waleu "ach lhe loP 01 the Ilnxlure
alii. InlormaUon rerardln, the ptoPtr
melhod ot erceU", tach Indh1dllal c1oe.
ure Itruclurt.,ao,elher wllh an flumale
01 Ihe time reqUired b, an tllprrltnced
crew to compltl. Itl erection Will be rl"n
In the Operallon and Malntenanee Man.
ual "hlch "Ill be lurnlshed Iocallntertstl
upon complellon 01 the proJect. C1oeur.
lirudures "In be Insprcted rrequentIJ
dUrin, 1l00d prrloda to asenlaln lhat no
undue leata,e la occurrln, and Ihal
dra'ns prOYlded 10 eart lor ordlna" leat­
are are functlonln. praperIJ. Boatl or
1I0alln, planl lhall not be allowed to U. '
up 10 closure IINcturea or to dllchar,e
pas.~nrera or car.o Ofer them.

(l) """,pllIl1 pl.,.11-1n /II""Ce.
11411«. Pumpl", plantl "'all be Inlpreted
b, Ihe 8Uprrlntendent at Inlnflla not
to tlcted 10 da,s durin, ftood aeaaonl
and eo da,s dUrin, orr·1ood lraaonl to
tnaure that aU equIpment II In order tor
Instant Ult. At rtlUlu Interflta. proprr
DlelJuru Ihall be taten to proy/de for
cleanln, planl. bulld'n... and equIpment.
repalnUn, as neeemr,. and lube1caUn.
all machine" AdeqUate IUppll.. 01
lubrlranta tor alllJpra 01 maehlnes. tuel
tor .uollne or diesel powered eqWpment.
and lIuh U,hta or lanternalor cmcrunc,
U,hlln, "'all be tept on hand al all
tlmu. Telephone ..nice ahall be main.
tllned al pumpCn. planta. An cqulp. '
menl. Includln, ...tch Itar. Iranatorm.
ers. motors, pumpe, fal"l. and ,Ilea
tIl.,1I be trial oprraled and chected at

leut once en" to CIa,.. "Uellff &ral.I
01 an InaulaUon &hall be mad. whenenr
wlrln, haa~n subJected to undue damp­
n.u and othrnrJat al Intenalt nol to
cured 011. nac. A~rd aball be t.pl
ahowin, lhe reauJtI 01 sueh te.... Wlr­
In, dlsdoatd to be In an unl'atlataetorJ
condlUon b, luch lcIta "'all be blOUlhl
to a ..llItacto" eondllloa or "'all be
prompll, replaced Olearl and ,uelJ lit
enl1nea "'an be ltarted al aueh lister­
fila an4 allowed to run tor IUCh Ielllih
ot lime u 111&1 be DteeUa" to InaUrt
Ihtfr aen1eeabllll, In tlma 01 ...,.
nne,. 0nI, akIl1ed eledrkl&N &lld 1M­
chanlea "'all be emploJed on &rate and
repal,.. OpenUn, ptl'tOlUld tor UIt

• plant "'aU be prumt d!"tftllella. An1

rqlllprnen\ U'nlOVed Irom the allllltln f."
repllr or replattmenl ',hall be rttl/rned
tlr rtplsced .., I<l<ll\ II' pratlltJlbl. and
.hllll be Irllli oprrall'd alfer reln'lll.
lallon. Rl1Ialu rcq\llrln. rtrno",l 01
rqulpment Irom the plant Ihlll be mad.
dUrin. o/f.ftood aeuon.• InlOlar .. prac­
tlrable.

l21 Opreallort. CClmprltnl oprrators
"'III be on duly al pumpCll' p1anla .hen.
ever It .ppears'lhll ft«eL,n, lor pump
ol'trallon ... Imminent. The o!",rator
'hili lhorourhl, Inop«I, Irlal o~rale.
and piau In rudln,.." all phnt Cl)\lIp.
menL 'I1le tlPlnlor .hall be lamlllar
"lth the equlPmfnl mlnlll.rll/r".' In.
Itruelloru and drlll'lnu and wllh Ih.
··O!"'raUn. In,lf1I(t1tln'- Itlr (lIch .Ia·
lion. "'l' ~'pmrnl IhlIlI ~ ftPtraled
In Accordanu "llh the abovt·mtnllontd
"Op<oraUn. Inslnltllom" lind care IIhlll
be tlerclsed that proPtr lubrlatlon I'
beln« IIUpplled all eqlllpmtni. and that nil
oferhealln,. undue flbnllon or no!... III
oc(\lrr!n,. Immedlal,l, lI!'On ftnAl r~­
rt&'lon of flood wateu. Ihe Jl\Implnll Ita­
tIon Ihall be thorO\lllhl, clnned. Jl\In:p
how. lumps nuahed. lind equIPment
Ihorou,hl, Inll)f'Cted. 01104 and "e~
A record or 101 of Jl\ImpCn. plan' 0Ptrll'
lion .hlll be te", for each ltatlon. a cop,
of whtch shaU be tuml&hed the Dhtrlct
Irnllnttr lollowln. each flood.

I •• ChUM" 1ft. ,coodll'tlr' - U I
/114'II/trt4l\t.. 'eriodle Iruprcllona or
ImprOfed channtb and ftoodwa,. aIlall
be made tI, the 8uperlntendenl to be
certaIn Ihal:'

et I "'e channel or ftoodwa, II dear ot
drbr". weed•• and wild .rowlh:

Ill) The channel or ftood...., III nol
beln, ".Irlcted b, Ihe depoeJtln. 01
wute materlall. bulldln. 01 unauthor­
lied Itructurea or olher rneroachmenta:

filII 'lbe ·CaP«fl;otlhe channel or
n~.a, II not btln. rrdueed bJ the
tormatlon of "'oall: '

f1,) Banb are nol bel", damlled b,
rain 01 wlYe waah. and thai no llou,h.
In. 01 bankl hu occurred:

Cf) Rlprap aetUoru and delkctloD
dlkeaand walla &r.ln,ood condition:

(fl) Approach and c,rtM channels
adJaeenl to th~ Improved channel or
IIoodwa, are IUlllcltnll, clear 01 obslruc.
tlons and debris to prrmlt proper lunc·
llonln, 01 the project works.

Such Inlprcllonllh&1I be made prIor 10
the bellnnln, 01 Ihe lIood aeuoo and
oIhenrl.. al Inte"a" nol to ell«od eo
dll'" Immediate ltepa will be taten 10
remed, an, aclnr.. condltlona dllcloerd
b, lueh InlprclloM. Wcuur.. wtll be
Iiten tI, lhe 8Uprrlntendcnl to prolllOlc
Ihe ,cowlh of ,r... on bank slopra and
earth delkcllon dlt... Tbe SUprrln.
lendcnt shall prOYlde for periodic repair
and c1ranln, ot debrta bulna, check
dams. and related slructurra u ma, be
neces.sar,.

U) Oprrillolt. Bolh ban lit 01 Ihe
channellhall be palrolled durin, perlodl
01 hl,h .ater, and mruurea ahall bc
tatcn 10 proltCllhoee reaeh.. beln, al.
tActed b, the currenI or b, waft wuh.
Appropriate mcuur.. Ihall ba taten to
preYenl th. tonnallOll 01 lama or toe or
debris. Larn obJectl which become
Iod,ed a.alnd th. bank shall be re­
moftd. The Improved channet or Iood­wa, "'all be Ihoroll.hl, llUprcted Imme­
dlalel, fonowl", eath major hl,b waltr
period. AI IOOlI u pnellcable Iherr­
aner. all ma,1 and other dtbrla ahaU be
remo,ed and aU damale to bellb, ripraPo
dellectlon dlt.. and walla, dnlna.e OI\l­
letl. or oUHr CIood conltoJ .tluclurtt
repaired.

(h) /IIIICf/lllrttOtlt 1ts(\/111U - tJ)
/llIIlPl/tl\4rtoe. WlsttllantOlll atl'\lCtllrr'
and faelllUu conltruclcd .. a pan 01
Ihe protecll'Yt Wonl and other at.,.dum
and facOltlet whtch 'unelloa II • pan
01. or a\feel IJIe eftldenl tunctlonln, ot
lhe prolrcltr. wortl. Ihall be prr10dleaJIJ
IMpreted bJ lhe 8uprrlntendellt &lid ap.
proprlate malnlenance mca.wrea taten.
o.mllfd or _"krabl. pant abalJ be
rtPaIred or repCaetd wlllIool dela"
Areu tiled tor )lOndln, In eoftllfeUon
wllh pamptfll plante or lor lftIIpor."
ltora.e ot h1tertor 1U!l-ol! dUttJI, ftood

prrlnela mall not be alloWtd 10 heClAne
nlled wUh alit. debrla. or dumPed mi.
terlal. "'e 8Ul'trlnlent\~nt .hall Ilh
proprr ltepa 10 preYent re~trlclIon to'
brldlt oprnln,I and. wherr pracllcable.
.hlll protide for tempr>rar, raWn. dur­
In, flood. 01 brkJ,tI whlth rrslrlct chan.
nel capacJUca durin. hJch nOWl.

IU Oprr.,IoII. UlaeelJancous tacill.
tlea ahall be operated to preYenl Of ".
duce ftoocIln. durin, period. 01 hllb
..&ler. Those facllll'" construcud ,..
a pan 01 the protecUYI worka wll Mt
be U-.d lor purpoaea other than flood pro·
IrcUllft wlthoUI approYaI 01 the Ollltlcl
Irn,lMtr lin.... Il.umed theretOI'.
I.... I... eta" .171 : II U.8.0.
to•• , II , '''' It. 11M: I P.R.
111IOt.A 11M1

\
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LOCATION MAP
SACRAMENTO RIVER AND MAJOR AND MINOR

TRIBUTARIES PROJECT, CALIFORNIA
CHICO 8 MUD CREEKS AND SANDY GULCH

SACRAMENTO RIVER TO HIGH GROUND

EXHIBIT A

VICINITY MAP

Big Chico Creek (upper) .
Div rsion Channel (o.s. /),~. W-"~ )
Sou h Sycamore Creek(O.~. dlv, cha 1'1l1el)
Syc more Creek (Sta 365+39 - 447+50)
Sycamore Creek (Sta 449+79 - 499+65)
Mud Creek (Sta 222+90 - 361+25)
Mud Creek (Sta 206+02 - 222+90)

rHAI,JIEL CULVERT
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Big C~ico Creek (lower (D.5. ~I)' Cr'r)
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She p Hollow
S eDmore Dry Creek '"
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EXHIBIT B

liAS-CONSTRUCTED"
DRAWINGS

(See separate toldor tor the tollowing drawings.)

File No.

File No.

50-4-4085

Title.
Chico & gud Creeks & Sandy Gulch ­
Sacramento River to Sacramento Avenue,
in 6 sheets.

C'nico & Mud Creeks & Sandy Gulch ­
Sacramento Avenue to High Ground"
in 47 sheets.

EXHmrr B

Title

Project modifications at various locations, in 13 sheets. v

EXHIBIT B
Unattached



EXHIBIT C

PLATES OF SUGGESTED FLOOD FIGH'l'ING METHOW

EXHIBIT C



WAR DEPARTMENT

LANDSIDE

Note:
Bottom width to be no less than It times helghl
ee sure to clear sand discharge,
Tit Into lev" if boil is near toe.

Spillw~

SECTION A·A

CORPS OF ENGINEERS lJ. S. ARMY

RIVERSIDE

ELEVATION

------~---------

=-= - =--.-

Hote:
Do not sack boil which does not put
out material.
He/gilt of sack loop or ring shOuld be only
suffICient to create enoogh head to slow
down l10N through boil so that no more
malerial is displaced and boil runs clear.
Never attempt to complelely stop flow
through boil.

PLAN

- -------------------.

,,~~·r- -- -------------------

SACR.AMENTO RIVE R.
AND MAJOR. AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT'

CONTROL OF SAND ElOILS

U.S. ENGINEER OFFICE, SACRAMENTO,CALIF.

EXHIBIT "0"· PLATE I



WAR D£PXRnll~NT CORPS OF ENGINEERS, U S. ARMY

o

_---"7' 2"14"19' .()" __

12'·0" I
l--------+--~

1"1l12"Kl 2'·0"

•...
cD

l"J(4"d'·6"

- A

SI::CTION A·A PLAN

2"14"12' .(y' Stakes

RIVERBIDE
BIIlIll witl --

lAND6ID&

SECTION

BILL Of MATERIAl fOR 100 fEU
LUMBER -

&6 plectl 1".12".I2'.(y'
32 pltctl 1""'''12'-6''
32 pltces 2".4".9'.()"

• 32 pltcu 2" ••".2'-0"
• (Sh"Ptned)

WIRE -----
.200' bllioll wire

HAilS
4tlbs.·8d naijl

SACRAMENTO RlVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

MOVABLE
WAVE WASH PROTECTION
U.S. ENGINEER OffICE ,SACRAMENTO ,CALif•.

EXHIBIT "c" PLATE ~



WAR OCPARTME~T

AJ'cw apfl(ollrnately
2" lap lot atch
Itrlp of baglna

CORPS OF" ENGINEERS.. U. 6. ARMY

Riverild. toe of ltv..

PLAN

SECTION

Ho(a:

La~ Ief\iUll is required of cotton baainll
awOAill\At.~ paralltl with ItYM D>pt

and won d,rnaatlJ IKtioo. Wa1llhl
top and ed8n of bani", v.ith filr.:!
saUS II shown abova :rhe filltd sacks
should be wired Of tied to each IlI\p
before Ia~nll In piau, stake the ~nen

of .ach Ittlp above wal.r surfac•.
W!lJr' cotton llagglnll Is not availabl.
bur"'p sacklnglJla~ be lubstituted.

U.S. ENGINEER OFFICE,SACRAMENTO , CALIF.

SACRAMENTO ~IVER.

AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

MATERIAl. REQUIRED fOR 100

UHEAR fEET Of LEVEE

LUMBER

• 30 staku l"a2"~I'-6"

• (Sharptntd)

SANDBAG:»
120 sand bagl
Cotton balllln,
II required

WAVE WASH PROTECTION

~l(HIOIT "0" PLATE 3



WAR O!PARTME'NT CORPS OF ENOIN!EAS U. 6. ARMY

~

- -
.. --....

.6" J'.~. i 3'·)" ]'.]" T ]'.3" .6"
'1 '1

14':it-

n r- r-
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1-.;:;: - IIo::~ ~ V' r-. .--=::::
-~

C
I

~13.:.~
--..., ~ I~ ---- ::: r--". -::=- ~ Y -:>

C~
I -

~~I · -.c:::- ~ It'-<r'~~ I-
[~

I - ~~I , · I ........................___ ...............-
c: I -

~~I · ~ --=-- J
I -

_I- - ~~ ~L.:. I :. -e
I

CI I -
~P.I ·-

c:: • ::f:j
C~ - - -- ~~I ·

~.
I

c~
.. :to·

~~I I)' I '! ~ l- I:;,-E,.

c~ I I -~, .
; L

~-1}-C~ ,"'" IJ - ~p·7Ti' -8r-: • · zp
Y"

C~ - - - · ~~

[~ - ~p ~.I · I I-
CZ -

~IJ·-
[ - -:,.,. ' ·-
r-: - ~lJI · I

C~
..
:. .:l,.J I

Dr 'T ., :r;~
T t.ill" '.f I' I ..

U!.(f'
1,..

cnbl conllnlCttd 0' double IhIcMtu of
l"x."ll1.'.(f' """W. Hall lit Inl.tMdlonl

. with 1·2Od n.H. Etch InIMHetlon of Will
*Uf~ ,..ttnld tloJ • 1009 Rr No. t lIlift,
ll&tlltt t\w11ted.

81

150 j)/eets 1"1l4"d4'.(f'
WIRE

30' No. 9 wa

12 Ib..·2Od n.ls

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

CAVING BANK PROTECTION

U. S. ENGINEER OFFICE. SACRAMENTO. CALif,

(leHtO" "0" PLAU ....



WAR DEPARTMENT

RIVI'UJIDE

COHPS OF ENGINEERS U. S. ARMY

SECTION

6'~

FRONT ELEVATION

BILL Of MATERIAL FOR 100

L1NfAA FEET OF LEVEE
&-UMBER

25 ple«sl"x12"x12"Q"
17 plects 2"x4"xlO'oO"

• 17 plem 2"x4"x6'oO"
• 17 plec•• 2"x4"x 2'~
• (SharPtntd)

NAILS
1 lb. .ad nails
2 Ibs.·I6d nails

SANDBAGS
nOO bait

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

LUMBER AND SACK TOPPING

U. S. ENGINEER OFfiCE, SACRAMt=:NTO. CALIF.

EXHIBIT "0" PLATE &



CORPS OF ENGINEERS U. S. ARMY

LEVEE CONSTRUCTION REVETMENTS

ESTIMATING DATAl

ESTIMATING DATA:

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

FLOOD CONTROL PROJECT

INSTRUCTIONS FOR
PLACING SANDBAGS

UCAVAT/ ((Ill {J()frOM «XIIIst

SECTION

ELEVATION

INSTRUCTIONS:
• 'ILL IAIiOUGS 'IS 'ULL ,.1i0 'It MIN [HO.
t 'ueK IN 10TlOU CORHllIS 0' UG HUll III.I.INO.
S 'LAt[ lAGS '(IIPlIiOICUL4lI 10 5LOl'(.
4 LAY $lR(lCH(R AIID "(l0l1l COVRsn '1nlH ,"0.[ AIIO SlOt

SlAUS 1111 'HUSI'

uno 'OR IUlIlG(NCY IlANK PIIOIlGlION '0 I'Il(YllI' UIIO(R
CulliNG AND COIi'IlOL 01 COUll$[ 01 'LOOO CHANNILS.

fiLL MATERIAL;

tIl[ IOlAI. &lAUftJAI. fOIl fILlINO 5l1iO BAGS IS A ,'N[ UhO 011
COAIIS( $lL'. ,.VOID,"S NUGH AS POSSIBU, Hlf US[ or toAASJ
GRAYfl. AI,O HlAVY CUYS.

I ,.VlIUG[ lr,[IGtH 0' lAtH flLUll SAIj08AO mllO.,UAULl
n L8S.

t "'PROIllUAULY uo SANOeAGS ARI 1l1OUIRfO '011 fACtl
100 '0 IT 01 WA,,.ct '0 e~ Il[VUfO.

SECJION A-A

A
ELEVATION

SJ<ETCH

bEYEE SECTION

'011 HfIGHTS III t.cus Cf 'H( "80\'( 'lPPIlOJl )'·,°1 HOlO
5LU1 ..Ulll AND IUILO OIl 'H[ SIOI ,.S 1Il00CAllO 8Y OUH(O
~I AGO'r'[. ALHflNAH H[lOUI eOUASlS lUGS IUC[O UlOSSll'SlI
AHO ""U01lI (.QUASlS 'lAGS 'LAelO HNGTIfIWlSlI.

SKETCH B.

UH~ U5{0 '0 PAlVlNI ()\IlAIOIhNG 01 (lISIllIG L(VfU
AHO 'OA R(UUjIljG HOOO WAlllU lr!11A( "OIAGIl''''' UAlllllAI. .$
AVAIL Ae\,(. .

iNSTRUCTIONS I

.. 'ILL 1AH00AGS II' '0 II) lULL IU' Luvt [NOUGN 'L~ '0
'UllH UNOlR. 00 110' 11[. L(AVt (liDS 01111

I. 'OIIIitIGHII 01 • '001 AIiO LUS. LAY S SiliGL[ GOUIlUIw.," ueu LlIIGTHWIS[ AI SItO.1l III S'UCH ·A'ILLOW.
1 '011 IitIGHII GRUllR ItIAIl • '00' • 'LAC( AS INOteUIO

.. SKnCH·'· IfLOif.
4. WIitN IlGS AII[ I'LA«O HATUIi OUt AND 'ILL VOIDS Il

UAIHIIlO un WI'H un AND YI~OUSLY 'AAU' UCH COUIIS[
01 ,lit Llyn SlttlOll. HIlS II All U'R(UILY ...PORIANT OI'IIlATIOIl
'011 'lIOV1(IlNO A Llvn WHICH WILL III AS ""P[IlVlOUS '0 lOAUR
AS POSs/IU AIiO 10 IIlS01ll SlAIlLlT' 01 SIClIOH. I.00SlI.Y I'LAClO
UHO....GS IUPROP[RLY .[UO TOOUHUl UAY flUUL' III IAlI.UII[
lIlO (Aust "'\IOUS OAUAG[.

• AvtRJ,l;,l Wll(ill' 01 UCIj IILUO SANDBAO,APPRO'. so I.IS.
I. ""PflO.IIIAULl 1000 SANDBAGS ARI IlIOUIAlO fOA UCH 100

w.n. III IUII"'Ct 1/1lIGII' UUL111'LIJO I' OoSU.Ncq.

U. S. ENGINEER OfFICE, SACRAMENTO. CALIF.

UI\1811 "e" PLATE 6



CORP, 01 IHGINURS

lAND IIDI

u... A"MY

'.

SACRAMENTO RIVER
AND MAJOR AND MINOR TRIBUTARIES

fLOOD CONTROL PROJECT

BRUSHING AND SACKING
THE LANPSIDE SLOPE

US CORPS Of ~NQIHH;R6, SACRAM£HTO, CALI',

EXHlalT a PLATE 7



{itrg"'tit .~

U" All..,.,

PLAN

LlIlJd.Jlf(l

/ "ItJ/"/4'!fillllrln,

END ELEVATION

IoAAUftlAL N UIII£O rOR 100 L1HrAR UET 0' Llvn
10 UT HI~H , IG

I
AND MAJOR AND MINO~ TRIBUrARI~S

FLOOD CONTRO~ PROJEOT

3-6Fl: MUD BOX LEVEE
CONSTRUOTION DETAILS

U,S, CORPS OF ~HOIN~'R8, 8~OfM"~HTO, OAl-I',

EXHIf)IT 0 P~ATE 8



COR,. 01 INGINrEAS

"/rIC flU

I '

•. , I

U" AIWY

1"".."'''''tn",," ,,"',1"' t l'lt'"""I\I'/J,

II\'I"ln"""11I111"""",",,,,,,,,,,,,,,"1.
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EXHIBIT D

SUGGESTED SEMI-ANNUAL REPORT FORM

EXHIBIT D



TO: The District Engineer
u. S. Ar~ Engineer
District Sacramento
650 Capitol Avenue
Sacramento, California

Dear Sir:

The semi-annual report for the period (1 V~y 19 ·to 31 October
19 ) (1 November 19 to 30 April 19 ) Chico and ll,ud Creeks and
Sandy Gulch Project levees and channel6, San Joaquin County, is as
follows:

o. The physical condition of the protective works is indi­
cated by the inspector's report, copies of which are inclosed, and
may be summarized as follows:

(Superintendent's su~mary of conditions)

It is o\~ intention to perform the following ~~intenonce

work in order to repair or correct the conditions indicated:

(Outline the anticipated ~aintenance operations for the
following 6 months.)

b. During this report period, major high water periods
(water surface reached or exceeded a reading of 12.0 on the Big Chico
Creek gage, 10.0 on the Diversion Channel gage, or 15.0 on the }md
Creek gage) occurred on the following dates:

Dates ~~ximum Elevation
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Comments on the behaVior of tho protective vorks during ouch
high vater periods are ao follovs:

(Superintcndentts log of tlood oboervatlono)

During the high vater stages Vhen the vater level reaches a
height ot , on the gage or exce6S thereof (dates)

, it vas neceosary to organize and carry out flood opera­
":'"t":'"io-n-a-a-s--::f-ollov6 :

(See Maintenance Manual .)

c. The inspections have indicated (no) or (the folloving)
encroachments or treopaoses upon the project right-of-vay.

d. (llo) ( ) pen1tita have been
issued tor (the tolloving improvements or construction vithin the
project right-of-vay.

Executed copies of the permit documents i66ucd are
tranomitted tor your files.

e. The status of maintenance meaoures, indicated in the
previous semi-annual report as being required or as suggested by the
representativea of the Diotrict Engineer, 1a as follovs:

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

. f. The fiscal statement of the Superintendent's operations
tor the current period is as tollovs:

labor Ma.terial Equipment Overhead Total

1. Inspection
2. Maintenance
3. Flood Fighting

Operations

TOTAL

Respectfully submitted,

Superintendent ot Works
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EXHIBIT E

SUGGESTED CHECK LISTS OF LEVE"ES, CHAl'.'NELS AND STRUCTURES

For definition of "f100dll or "high water period" see paragraph
1..06 of' this manual.
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CHECK LIST no. 2

CHICO AND MUD CREEKS AND SANDY GULCH

LEVEES AUD ClIAUNEr.s

Inopector'o Report Sheet No.

Date _

Item

(a) ~ation by Station

Inopector _

.Superintendent ___

RCDlIlrka

(b) Settlement, sloughing, or 106s of
grade

(c) Eronion of levee slopeo

(d) Condition or roadways, inoluding
ramps

(e) Evidence of seepage

(r) Condition of farm gates and fencing

(g) Y~intenance measures taken since
!ant inspection

(h) Comments
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INSTRUCTIONS FOR em-filLETING SHEET 2, EXHrnIT E
{To be printed on back of sheet 2}

Itom (a) Indicate levee station of obaervancc, obtained by pacing
from nearest reference pointj indicate right or left bank.

Item (b) If' sufficient settlement of earthwork haa taken place to be
noticeable by visual oboervation, indicate amount of settle-
ment in tenths of a foot. If sloughing has caU3ed a change
in slope of the embankment sections, determine the new slope,
Note areas where erosion or gullying of the section has occurred.

Item (0) 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) Note any natural change in any section of roa.d.vay or ramps.
Indicate any inadequacy in surface drainage system.

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

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

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

Item (h) Record opinion, if any, of contributary causes for conditions
observed and also any observations not covered under other
columns.

NOTE: One copy of the Inspector's Report is to be mailed
to the District Engineer immediately on completion,
and. one copy is to be attached to and sublll1tted Vith
the Superintendent's 6c~-annual report.
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CHECK LIST NO.3

CHANtfEL AND RIGHT-OF'-WAY

CHICO AND MUD CREEKS AND SANDY GULCH

Inspector's Report Sheet No. ---
Ihte _

Item

(a) Name of channel and location
by stations

(b) Vegetal growth in channel

(c) Debris and refuse in channel

(d) Nev construction vithin
right-of-vay

(e) Extent of aggradation or
degradation

(f) Condition of riprapped section

(g) Condition of bridges

(h) Measures taken since last
inspection

(1) Comments

Inspector __

Superintendent __

Remarks
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INSTRUCTIONS FOR COMPLETING SHEET 4, EXHIBIT E
(To be printed on back of Sheet 4)

Item (a)

Item (b)

Item (c)

Item (d)

Item (e)

Item (t)

Item (g)

Item (h)

Item (i)

Indicate station of observation obtained by pacing from
nearest reference point.

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

Note nature and cxtent of debris and refuse that might causc
clogging of the conduits of the irrigation intake yorks, foul­
ing ot the tainter gatcs, or the bridges ovcr the channel.

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

Indicate any change in grade or alignment of the channels,
either by deposition of scdiment or scour, that is noticeable
by visual inspection. Estimate amount and extent.

Indicate any change that has taken place in the riprap such
as disintegration of the rock, erosion, or movement of the
rock. Note the presence of vegetal growth through the riprap.

Note any damage or settlement of the footings of the bridges.
Indicate condition of wooden structures and if repainting is
rcquired. Indicate condition of bridge approaches, headwalls,
and other appurtenances.

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

Record opinion, if any, of contributory causes for conditions
observed, also any observations not covered under other columns.

NOTE: One copy of the Inspector's Report is to be mailed to
the District Engineer immediately on completion, and
one copy is to be attached to and Bubmitted with the
Superintendent's semi-annual report.
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) ~ 1

;SUGGESTED CHECK LIST NO.4

(DRAINAGE AND IRRIGATION STRUCTURES

\CHICO, MUD & SftJIDY GULCH

\ -
-'Inspector's ~eport Sheet No. ._------ Inspector -----------
;Da.te 'Superintendent ---------

-1

(a) (b) (c) (d) (e) (f) (g) (h)
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INSTRUCTIONS FOR COMPLETING SHEET 6, EXHIBIT E
(To be printed on buck of Sheet 6)

(1) Enter station ot all structures under Column (a) tor check list.

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

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

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

(5) Inspect backfill areu adjacent to structure for evidence of erosion
caused by overtlow of the drainage structure and note conditions

i in Column (f).

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

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

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

LE'l'rER OF ACCEPTANCE BY THE STATE RECWiATION BOARD

EXHIBIT F



C
o
p

y

THE RECLA1IJi.'l'ION BOARD
of the

STATE OF CALIFORNIA

December 21, 1962

C
o

p
y

Dtstrict Engineer
Sacramento District
Corpo of Engineers
U. S. Army
P. O. Box 1739
Sacr~nto 8, California

Dear Sir:

Reference is made to your letter of November 27, 1962
concerning transfer to the State of California of channel improve­
ment and levee construction work on Chico and Mud Creeks from
Sacramento River to Sacramento Avenue vnich vas constructed under
Corps of Engineers Specification No. 2742.

T'ne Reclamation Board at its meeting of December 20,
1962 formally accepted the above-refcrred-to levee work for
operation and maintenance.

Sincerely yours,

IS/A. E. 1l,cCollam

A. E. lI,cCOLLAl-1
General lI.anager
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THE RECLAMATION BOARD
of the

STATE OF CALIFORNIA

. April 22, 1965

C
o

p
y

Refer to: 7001.55·502
413°·55.502

District Engineer
Corps of Engineers
U. S. Army
650 Capitol Mall
Sacramento, California - 95814

Dear Sir:

Reference is made to your letter of 18 December 1964,
concerning transfer to the state of California of channel improve­
ment, levee construction and rock revetment on Mud Creek, Mud
Creek extended, Sycamore Creek, Dry Creek, North Sycamore Creek,
Sheep Hollov, Diversion Channel and Big Chico Creek, Lindo
Channel and Big Chico Discharge Channel and the Channel Slough
Plug on the right bank of Lindo Channel, in accordance Yith
Specification No. 2882.

Toe Reclamation Board, at its meeting of January 7,
1965, formally accepted the above referred to York for operation
and maintenance.

Sincerely yours,

Is/A. E. McCollam

A. E. McCOLLAM
General lt~nager
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THE RECLl\1>IATIOU BOARD
state of California

4 l·~rch 1966

Refer to: In30.55.502

District Engineer
Corps of Engineers
U. S. Army
650 Copitol l-1all
Sacramento, California

Dear Sir:

Reference is n~de to your letter of February 21, 1966 concerning
transfer to the state of california of Phose II of Project l·1odiflcation of
Chico and Mud Creeks and Sandy Gulch Flood Control Project, in accordance
with Specification No. 3250A.

The Reclamation Board, at ita meeting of l-1arch 3, 1966, formal~

accepted the above referred to work for operation and maintenance.

Sincerely yours,

/s/ A. E. HcCOl.J.J\l·1
A. F.. HcCOIJ.AJ·1
General 1>~nager

EXH1l3rr F
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TIm RECLAMATION BOARD
state of California

12 January 1966

Refer to: 7001.55.502
4130.55.502

District Engineer
Corps of Engineers
U. S. Army
650 Capitol 1-1811
Sacramento, California

Dear Sir:

Reference is made to your letter of November 30, 1965 concerning
transfer to the state of California of Phase I, Chico, 1-1ud and sandy Gulch
Project ~~dification, in accordance with Specification No. 3250A.

The Reclamation Board, at its meeting of January 6, 1966,
formally accepted the above referred to work for operation and maintenance.

Phase II of the above referred to project has not been completed
as yet. This portion will be transferred at a later date after completion.

Sincerely yours,

/5/ A. E. McCOLLM4
A. E. McCOIJ»1
General 1-18nager
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SAMPLE PERMIT

for use of

RIGHT-OF-ENTRY
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EXHIBIT 0

PER.\UT

(Name of Levee Comrussion or City)

(Location)

Permisoion io hereby granted to:

(Nwne of Finn or Individual) (Address )

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

Provided that:

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

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

The structure or operation covered by this permit may be damaged, re­
moved or destroyed by the grantor in time of flood emergency it such action
is determined by the grantor to be necessary in order to preserve lite or
property or prevent damage or impairment to the use of safety ot the tlood
protection structure, and the grantor ehnll not be liable to the grantee
tor such damage or destruction. .
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Unless otherwisc specifically provided herein, this permit may be
cancelled at anytime by the grantor upon 10 days written noticc mailed
to thc addreos shovn above. During such lO-day period, (or such other
period as may be provided herein), the grantee will be permitted to
remove any property or improvemento installed under this permit, and to
repair or replacc any damage to the flood protection right-of-way or
structureD resulting from his use or operations. At the end or such
period, the grantor shall have the right to posses and dispose of any
such property or improvements remaining upon its right-of-way, and may
proceed to repair or replace any such damage, and the grantee herein
shall be liable to the grantor for the full cost of such repairo or
replacements.

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

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

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

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

THIS PERMIT SHAlL HOT BE VALID UNTIL APPROVED BY THE DISTRICT ENGINEER OF
THE U. S. ARMY ENGINEER DISTRICT, SACRAMENTO, OR HIS AU'l""dORIZED REPRESENTATIVE.

Terms of this permit
are hereby accepted

Signature (Grantee)

Signature (Grantor )

Approved:

(Tltle ) '-(I~te )

(Date) -

•

District Engineer
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REGUIA'!'IONS GOVF.RNIUG ISSUANCE O}o' PERMITS FOR USE OF
RIGH'l'S-OF-WAY }o'OR FLOOD PROTECTION PROJEOl'S

As the flood protection works and rights-of-way are owned by the
Local Interests and will be operated and maintained by them in accordance
with the Regulations of the Secretary of the Army, and iosurance of any
permits to usc the restriction that no such permits may be isaued vithout
the approval of the Diatrict Engineer, as stated in Paragraph No. 208.10
(a) General, (5) of the Regulations, a copy of which is attached hereto.

Applications for use of the rights-of-way should be addressed to
the City or Levee Commission having Jurisdiction over the local flood
protection project. The City or Levee Co~ioaion vill then forward the
application to the District Engineer, of the U. S. Army Engineer District,
Sacramento, California, with its recommendation, with reasons for such
recommendation. It is suggested that the application and recommendations
be forwarded vith a draft copy of the permit, in order that all objectionable
features may be eliminated prior to ita proffer to the applicant as this
may prevent misunderstandings and arguments. If for any reason it is
desired to forward the permit itself vithout this intervening step,
five copies of the proposed permit should be inclUded on which is stated
the exact use of the rights-of-way, for which permisoion is being
requested, together vith any condition or restriction of thc permit. The
permit should be signed by the applicant and an official of the
Local Interests. A drawing, sketch or detail plans as may be required
to show the exact location, nature of work and proposcd method of
conatruction should be attached to each eopy of the permit. If the
permit is approved by the District Engineer, three copies vill be
returned. This vill enable each party concerned to have a copy of the
approved permit.

In any case where a permit is requested for any purpose which might
cause d1afigurement or damage to the flood protection rights-of-way or
structure in its erection, use, or removal, it is auggested that the
applicant be reqUired to post a bond of sufficient amount to protect the
Local Interests from any coat of repair or removal, and to guarantee
faithful performance of the permit conditions. In such caGCS the permit
should otatc the amount and conditions of the bond.

In caoes involving major construction or other work which may directly
affect the flood protection structure, it vill be necessary that the
United States inspect the work and the Local Interesto may also desire to
inspect it. As stated in the permit form, ouch inopection will be at the
expense of the grantee, and this should be called to his attention. Except
in cases of known financial security, arrangements should be made with the
grantee for an advance deposit or bond to cover such cOBtS.

Taere 1s attached hereto a copy of a permit form vhich has been success­
fully used by a number of cities and levee committees.
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