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AMERICAN RIVER - PART NO, 1
LEVEE CONSTRUCTION
FROM
CARMICHAEL BLUFFS DOWNSTREAM 8.3 MILES
SACRAMENTO COUNTY, CALIFORNIA
OPERATION AND MAINTENANCE MANUAL

SECTION I
INTRODUCTION |

1-01. Authorization. The American River Levee Progec» was authorized

by the Flood Control Act of 3 September 1954, Publie Law 780, Bighty=-third
Congress, Second Session, Section 203, which reads in part as follows:

"Sacramento River Basin . . . The plan of improvement for
flood control on the American River, California, is hereby
authorized stbstantially in accordance with the recommendations
of the Chief of Engineers, in House Document Number 367, Elghty-

1. first Congress, at an estimated cost of $1,600,000 for levees.”

1-02, Location., The American River levee, as covered by this
manual, lies in the Sacramento Valley near the City of Sacramento. It
extends along.the northerly bank of the American River from the Hidden
River Vista residential subdivision, just southerly of the town of Carw
michael, downstream about 8.3 miles to the upper end of the Sacramento
River Flood Control Project (near the intersection of Howe Avenue and
Arden Way). The American River rises on the west slope of the Sierra-Ne-
vada Mountain Range and flows in a general westerly direction to its june~
tion with the Sacramento River at the City of Sacramento, California. The
project lceation is indicated on Drawing No. l-4-Ll5, sheet 1 of Exhibit
B and on location map of Exhibit A-l, inclosed herewith.

1-03. Description of the Project Works. The project works covered
by this manual includes the right bank of the American River from Car-
michael Bluffs downstream about 8.3 miles to tne existing Sacramento River
Flood Control Project levee.

A separate manual designated as American River - Part No. 2 will
cover operation and maintenance of two pumping plants constructed in con-
Junction with the levee for this project.

Bank protection work performed along the left bank of the American
River in the vicinity of the H Street Bridge at the same time as the
right bank levee was constructed will be covered in a separate manual No.
118-2. . :




, 1-04, Protection Provided. The project work was designed to pro-
tect 2,200 acres of adjacent agricultural land, several commercial in-
stallations, a rapidly developing suburban area, and a state highway which
is one of three easterly approaches to the City of Sacramento. Most of
the agricultural land lying upstream of the H Street Bridge and adjacent
to and northerly of the river in the project area is inecluded in Reclama-
tion District No. 2077. The project design flood is 115,000 cubic feet
per second (the project release from the upstream Folsom Reservoir). In
accordance with the desires of local interests, the levee heights were
so set as to provide a freeboard of not less than five feet above the de=-
sign flood plane. Further, since the left bank levee was already higher
then- the criterion would require, the project levee freeboard was increased,
where required, to provide the same protection as that provided by the
left bank levee at the point where it would first be over-topped in a

 greater-than-design flood. Such increase in project levee height was found

applicable to the reach upstream of the H Street Bridge. Downstream, such
increase was not applicable. With a minimum freeboard of 3 feet, the pro-

Jeet would be capable of carrying about 152,000 cubic feet per second (a

possible peak release from Folsom Reservoir during a Standard Project

Flood). As shown on the drawings of Exhibit B, the grade of the adopted

flood plane profile varies from elevation 64.6 at centerline station 28+05

on the upper end near Carmichael Bluffs to elevation 40.8 at centerline
station 446+00 at the lower end of the project. All elevations are re-
ferred to U. S. Corps of Engineers datum.

1-05. Comstruction Data and Contractor. Part of the right bank levee
of the American River within the project was built by local interests at
various times and in various parts but no records of such construction are
available, Construction contracts required by the Corps of Engineers to
 bring the right bank levee of the American River to project standards wore
as follows: '

“a. Bmergency leévee repairs and bank protection along the north
levee of the American River above the H Street Bridge was accomplished
under Contract No. DA-OL-167-eng-iil6 by J. R. Reeves and completed on 19
February 1951. :

b. ILevee construction and bank protection work required to coum-
plete the right bank of the American River levee within the project was
accomplished under Contract No. DA-OL-167-CIVENG-57-136 by A. Teichert
andSSon, Inc., contractor, during the period from 15 May 1957 to 7 November
1956, - :

, 1-06. Flood Flows. For purposes of this manual, the term “flood" or
"high water period" for the American River within this project shall refer
to flows when the water surface in the river reaches or exceeds the reading

 of 40,0 feet on the U. S. Geological Survey and State Department of Water
Resources gage located on the H Street Bridge over the American River.

Zero of the H Street gage is set on 0.00 U, S. Corps of Engineers datum and
minus 3.07 feet U. S. Geological Survey datum.

2 ,
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SECTION II ‘

LOCAL COOPERATION REQUIREMENTS

2-01. Requirements of Local Cooperation. House Document No. 367,
Bighty-first Congress, First Session, requires local interests to (a)
Provide free of cost to the United States all necessary rights~of-way,

(b) hold and save the United States free from damage claims due to con~
struction, and (c) after completion, wmaintain and operate the levees, chan-
nels and appurtenant works under rules and regulations prescribed by the
Secretary of the Army.

Authorizing legislation by the State'of California is contained in
Section 126L8.1 of the State Water Code and is .quoted as follows:

"12648,1. The plan of flood control on the American River
is hereby authorized and adopted substantially in accordance with
the recommendations of the Chief of Engineers, House Document
Numbered 367, Eighty-first Congress, and adopted and authorized by
the act of Congress approved August 17, 1954, at an estimated state
cost of five hundred thousand dollars ($500,000). Said project
shall be considered as extending and supplementing the projects
authorizad pursuant to Section 12648.Section 12828 shall not be
applicaeble to the project.™ ‘ :

2-02, Aséurances Provided by Loecal Interests. The State of Cali-
fornia by legislation enacted in 1955 has agreed to furnish the required
cooperation. Section 12657 of the State Water Code states:

"12657. Except as otherwise provided in Chapters 1 and 2 of
this part, the Reclamation Board shall give assurances satisfactory
to the Secretary of War that the local cooperation reguired by
Seetion 3 of the act of Congress approved December 22, 19uLL
(Public, numbered 534, Seventy-eighth Congress, Second Session),
and Section 2 of the act of Congress approved August 18, 1941,
{Public, numbered 228, Seventy-eighth Congress, First Session),
will be furnished by the State in connection with the flood con-
trol projects authorized and adopted in Sections 12648, 12650,
12651, 12652, 12654 and 12656.5 and on any flood control projects
on any stream flowing into or in the Sacramento Valley or the
San Joaquin Valley hereafter approved and authorized by Congress.”

2-03. Acceptance by State Reclamation Boerd. Responsibility for
operating and maintaining the completed works was officially accepted
by the Reclamation Board of the State of California by letters dated
19 December 1958 and 21 January 1959, as shown on the attached letters
of acceptance, Exhibit F. :

w




SECTION III
MAINTENANCE AND OPERATION -~ GENERAL PRDGEDURE

3-01. Reference to Approved Regulations. This manual is submitted
in accordance with provisions of Title 33 =~ Navigation and Navigable
Waters, Chapter II, Corps of Engineers, Department of the Army, Part
208 - Flood Control Regulations, Maintenance and Operation of Flood Con~-
trol Works, approved by the Secretary of the Army, 9 August 1944, and pu-
blished in Federal Register, 17 August 19Uk, a copy of which is included
as Exhibit A, Sheets 1 and 2. :

3«02, Intent of Regulations. iThe general intent of the regulations
approved by the Secrefary of the Army is stated in paragraph 208.10(a)(1)
as follows: "The structures and facilities constructed by the United
States for lecal flood protection shall be continuously maintained in such
a manner and operated at such times and for such periods as may be neces-
sary to obtain the maximum benefits.”

The principle mission of the Corps of Engineers, during flood emer~
gencies, is to insure that flood control works are properly operated and
maintained and offer technical advise 4o enable local interests to obtain
maximum flood protection. All other matters become secondary and will
vield precedence to the accomplishment of the above-stated missions.

During flood periods local interests maintain close liaison with the of-
Tice of the District Engineer, Corps of Eagincers. FHowever, in the evént
it is evident that all available county and local resources are insufe-
Ticient to cope with the situation and the necessity for an emergency pro-
clamation is enticipated, requests for State assistance in flood fighting
should properly be made direct to the Division of Water Resources, which
is the State agency designated by the Directors of Public Works, to receive
‘requests from local agencies for assistance in flood fighting. This agency
is authorized to request Federal assistance from the Corps of Engineers
when State and local resources are insufficient to cope with the situation.
Therefore, it is desired to emphasize that reguests for Federal assistance
in flood fighting should be made only when it is evident that County, State
and/or other local equipment and manpower will be exhausted and local re-
sources are insufficient to cope with the flood emergency situation.

3=03« Purpose of this Manual. In view of the large number of local
flood protection projeects authorized by Congress and the repetitious nature
of regulations to govern maintenance and operation of each individual
project, and in order that local interests may be fully aware of the ex-
tent of the obligations assumed by them in furnishing assurances of local
cooperation for projects to be constructed in the future, the general
regulations described above were established by the Secretary of the Army.
The general regulations approved by the Secretary of the Army, August 19kl
were intended to be sufficiently broad in scope and general in nature as
to be applicable to all flood-protect-projects for vhich such regulations
are required by law. : . ‘

L




Section 208.10(a)(10) of the regulations read as follows: "The War
Department will furnish local interests with an Operation and Maintenance
Manual for each completed project, or separate useful part thereof, to
assist them in carrying out their obligations under these regulations.”
This manual has, therefore, been prepared to furnish local interests with
information on the project works and advise as to the detalls of the opera-
tion and maintenance requirements applicable to this particular project,
to state procedure required by the Department of the Army, and to indicate
satisfactory methods of flood-fighting operations and emergency repairs.
The proJject works are to be maintained and operated in accordance with the
Flood Control Regulations referred to above and interpretations thereof
contained herein,

3-0k. Definitions. As used hereinafter, the term "Superintendent™
shall be defined to mean the person appointed by local interests to be
directly in charge of an organization which will be fully responsible for
the continuous inspection, operation, and maintenance . of the project works;
the term "District Engineer" shall be defined to mean the District Engineer
of the Sacramento District, Corps of Engineers, U. S. Army, or his authorized
representative. The term "flood" shall mean any flow when the water sure-
face reaches or excesds the reading of 40.0 on the U. S. Geological Sur-
vey and State Division of Water Resources gaging station located on the
H Street Bridge over the American River, The term "right bank™ or "left
bank" shall be defined to mean the right or left bank or side, respective-
ly, of a stream or channel when facing downstream.

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

"(2) The State, political subdivision thereof, or other re=-
sponsible local agency, which furnished assurance that it
will maintain and operate flood econtrol works in accordance
with regulations prescribed by the Secretary of War, as
required by law, shall appoint a permanent committee con-
sisting of, or headed by an official hereinafter called the
"Superintendent," who shall be responsible for the develop-
ment and maintenance of, and directly in charge of an or-
ganization responsible for the efficient operation and
maintenence of all structures and facilities during flood
periods and for continuous inspection and maintenance of
the project works during periods of low water, all wmthout
cost to the United States.,

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




(4) No encroachment or trespass which will adversely affect

the efficient operation or maintenance of the project
works shall beée permitted upon the rights~of-way of the
protective facilities.

(5) No improvement shall be passed over, under or through the

(6)

(7)

(8)

(9)

walls, levees, improved channels or floodways, nor shall

any excavation or construction be permitted within the
limits of the project right-of-way, nor shall any change be
made in any features of the works without prior determinag-
tion by the District Engineer of the War Department or his
authorized representative that such improvement, excavation,
construction, or alteration will not adversely affect the
functioning of the protective facilities.. Such improvements
or alterations as may be found to be desirable shall be cone-
structed in acecordance with standard engineering practice.
Advice regarding the effect of proposed improvements or al=
terations on the funetioning of the project and information
concerning methods of construction acceptable under standard
engineering practice shall be obtained from the District En-
gineer, or, if otherwise obtained, shall be submitted for
his approval. Drawings or prints showing such improvements
or alterations as finally constructed shall be furnished

the District Engineer after completion of the works.

It shall be the duty of the Superintendent to submit a semi-
annual report to the District Engineer covering inspection,
maintenance, and operation of the protective works.

The District Engineer or his authorized representative shall
have access at all times to all portions of the protective -
works, '

Maintenance measures or repairs which the Distriet Engineer
deems necessary, shall be promptly taken or made. '

Appropriate measures shall be taken by local authorities

to insure that the activities of all local organizations
operating public or private facilities connected with the
protective works are coordinated with those of the Superin-
tendent's organization during flood periods.”

Assistance to be Furnished byvthe District Engineer. The

a.
the project works at the time they are transferred.

b »

the Superinte
District Engi
the Superinte

District Engineer will:

Furnish to the Superintendent "As Constructed" drawings of

Meke periodic inspections of the project works and notify
ndent of any repairs or maintenance measures which the
neer deems necessary in addition to the measures taken by
ndent. - »

6




¢, Submit to the O0ffice, Chief of Engineers, all cases of non-
compliance with full details thereof for determination of correctlve mes-
sures to be taken.

d. Make prior determination that any proposed encroachment, ime
provement, excavation, or construetion within the right-of-way, or altera=
tion of the project works, will not adversely affect the functioning of
the protective facilities, and to furnish the Superintendent with an ap-
proval thereof in writing.

e. Assist the Superintendent as may be practicable, in his
duties of asgeoytaining storm developments having flood-producing poten=- -
tialities, assembling flood-Tighting forces and materials, and 1n1tiating
and carrying out flood-fighting operatlons.

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

a. Training of Key Personnel. Key personnel shall be trained
in order that regular maintenance work may be performed efficiently and
to insure that unexpected problems related to flood control may be handled
in an expeditious and orderly manner. The Superintendent should have avail-
able the names, addresses, and telephone numbers of all his key men and
a reasonable number of substitutes. These key men should, in turn, have
similar data on all of the men who will assist them in the discharge of
their duties. The organlzatlon of key men should include the following:

(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 maintenance
patrol work of the levee, inspect the channel, and
operate the gate structures properly during flood periods.
High qualities of leadership and responsibility are
necessary for these positions.

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

c¢. ZEncroachment or Trespsss on Right-of-Way. In accordance with
the provisions of Fiood Control Regulations 200. 10{a)(4), no encroachment
or trespass which will adversely affect the efficient operation or maine
tenance of the project works shall be permitted on the rlghts-of-way for
the protective facilities. The Superintendent will, therefore, cause no-
tices to be posted at conspicuous places along the progect right-of-way
directing public attention to this regulation. The Superintendent shall
arrange for the prosecution of offenders under local ordinances and report
action taken to the State Reclamation Board.




d. Permits for Right~of-Entry or Use of Portjon of Right-of-Way.
Permits for tewporary right-of~entry or use of portions of the right~of~
way shall not be issued without prior determination by the State Reclama-
tion Board sufficiently in advance of issuance to permit adequate study
and consideration and determination of conditions to be embodied in the
Permit document. Executed copies, in triplicate, of the permit document
as issued shall be furnished the State Reclamation Boaxd. See Exhibit G
for sample permit of right-of-entry.

e. Permits for Improvements or Construction within the Project
Right-of-Way, All requests for permits for construction of any improves
nents of any nature within 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 ihe
stability, safety, and functioning of the protective facilities, and for
definition of conditions under which permit should be granted. These
conditions will include, among others, the following items:

(1) That all work shall be performed:

(a) In accordance with standard engineering practice
and in accordance with plans and specifications
approved by the Distriet Engineer or his authorized
representative; drawings or prints of proposed
Improvements or alterations to the existing flood
control works must be submitted for approval to
the State Reclamation Board suffieiently in ade-
vance of the proposed construction to permit ade-
guate study and consideration of the work,

(b) To the satisfaction of the Distriet Engineer.

(2) After completion of the work, "As Constructed” drawings
or prints, in duplicate showing such improvements as
finally constructed shall be furnished the District
Engineer.

f. Coordination of Loecal Activities. In accordance with the °
provisions of Flood Control Regulations, paragraph 208.10(a)(9), the Su~
perintendent will, during periods of flood flow, coordinate the functions
of all agencies, both public and private, that are connected with the’pro=-
tective works. Arrangements shall be made with the local law enforcement
agencies, street departments, and railroad and utility companies for develop-
ing a coordinated flood-fighting program; and an outlinecof this program
shall be filed with the District Engineer.

g« Inspection.

(1) Flood Control Regulations, paragreph 208.10(b)(1), are

quoted in part as follows:




"(b) Levees (1) Maintenance . . . Periodic inspections
shall be made by the Superintendent to insure that
« « » . maintenance measures are being effectively
carried out . . , Such inspections shall be made
immediately prior to the beginning of the flood
season, immediately following each major high wa-
ter period, and otherwise at intervals not ex-
ceeding 90 days and such intermediate times as
may be necessary to insure the best possible care
of the levee."

(2) For sake of uniformity, and to the extent practicable,
the dates of inspection shall be as follows: 1 November,
1 May, and immediately following each flood flow in ex-
cess of a reading of 40.0 on U. S. Geologlcal Survey
station gage located on the H Street Bridge over the
American River.

(3) The check lists and instructions shown in Exhibit E,
Sheets 1 to 8, inclusive, are to be explicitly followed
in each inspection to insure that no features of the pro-
tective system are overlooked. Cfeck lists locally
typed or printed in conformity with sheets 2, 4 and 6,
shall have printed on the reverse side the applicable .
instructions shown on sheets 3, 5 and 8, Exhibit E.
Carbon copy of the inspector!s original field notes as
recorded on the check list shall be transmitted to the
District Engineer immediately following each inspection,
and one copy included as an inclosure to the semi- '
annual report as provided in paragraph 3-07(i){1) of
this manual. ‘

h, Maintenance.

(1) Flood Control Regulatioﬁs, paragraph 208.10(b)(1) are
quoted in part as followss:

“(b)(1) Maintenance. The Superintendent shall provide
at all times such maintenance as may be required to in-
sure serviceability of the structures in time of flood.
Measures shall be taken to . . . exterminate burrowing
animals, and to provide for s+ « « ¢ o = o o s ¢ o o

+ « » removal of wild growth and drift deposits, and
repalr of damage caused by erosion or other forces

e o » ‘Immediate steps will be taken t0 correct dangers
ous conditions disclosed by such inspections. Regular
maintenance repair measures shall be accomplished dure
ing the appropriate season as scheduled by the Superine
tendent.”




(2)

(3)

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

All repairs shall be made in accordance with standard
engineering practice, to line and grade and in accord-
ance with details shown on the construction drawings
for the project works, copies of which are included
in Exhibit B, No change or alteration shall be made
in any feature of the project works without prior de~
termination by the District Engineer that such altera-
tion will not adversely affect the stability and func=-
tioning of the protective facilities. Plans and spe-
cifications of all changes or alterations that may be
proposed by the Superintendent shall be submitted to
the District Engineer for invegtigation and approval
before prosecution of the work.

Reports.

(1)

Semi-Annual Reporv. In accordance with the provisions

of the Flood Gontrol Regulations, paragraph 208.10(a)(6),

the Superintendent shall submit within a LO-day period
following 1 December and 1 June of each year, & semi-

annual report to the District Engineer covering inspec-
tion, maintenance, and operation of the protective works.

This report will present a statement of:

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

(b) Flood behavior of the protective works, and flood-'

fighting activities durlng the period.’
(¢) Prosecutions for encroachment or trespass.

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

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

(f) Maintenance measures taken; nature, date of con-
' struction, and date of removal of temporary rew
pairs; date of permanent repairs.

(g) "Fiscal statement of cost and maintenance and opera-

tion for the period.

A suggested form for submission of the semi-annual

report is included as Exhibit D, Sheets 1 and 2.

10




SECTION IV

FEATURES OF THE PROJECT SUBJECT
~F0 FLOOD CONTROL NEGULATLIONS

L«0ls Project Workse Construction along the American River as
covered by this manual, consists of a levee along the right bank, stone
protection at various places; irrigation structures and drainage struc-
tures from Carmichael Bluffs downstream about 863 miles. For further
details see drawings of Exhibit B, The levee has been designed for
flood flows up to 115,000 cubic feet per second without danger of over-
flow to adjacent areasg

_h-—OQ, Levees,

a, Description. The levee described in this manual is lo-
cabted along the right bank of the American River from Caymichael Bluffs
downstream about 8,3 miles, The levee has been built to adopted grade
and section by new construction with a riverside berm of variable width
(mostly in excess of 300 feet), riverside slope of 1 on 3, crown width
of 20 feet and landside slope of 1 on 2, The patrol road surfacing
consists of L inches of crushed mineral aggregate 12 feet in width.
Access ramps and turnarounds are also surfaced. For more complete
detail of items included in construction of the above-mentimed leveeg
rvefer to the "As Constructed! drawings of Exhibit B Structures affectw
- dng levee maintenance are listed in Exhibit E, Regulations regarding
levee inspection, maintenance and operation will be found in paragraphs
L4-02b, L-02c and L-02d of this manual.

Do Inspection.

(1) - Pertinent Requirements of the Code of Federal Regl=
.auiono,, Flood Contxol Regu.n.atlons s DParagraph 208,10
Toj (LY, are quoted in part as followss

u(p) Ievees - (1) Maintenance « » o Periodic
inspection shall be made by the Supermtenden'b
» o o b0 be certain thab

(1) Wo unusual settlement, sloughing, or
material loss of grade of levee cross
section has taken placej -

(ii) No caving has occurred on either the
landside or the riverside of the levee
which might affect the stab:.l::by of
the levee section

il




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

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

(v) Drains through the levees and gates
on szid drains are in good working
conditiong

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

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

(viii) Access roads to and on the levee are -
being properly maintainedp

(ix) Cattle guards and gates are in good
conditions

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

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

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

Such inspections shall be made immediately
prior to the begimming of the flood
season; immediately following each major
high water period, and otherwise at intene
vals nobt exceeding 90 days; and such
intermediate times as may be necessary

to insure the best possible care of the
levee gool ‘




Note (a )

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

Weeds, grasses and debris on the

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

order to permit the detection of
eracks, holes, burrows, slips, and
other damage and to permit the de~
tection and extermination of burrowing
animals and that grass and weeds on levee
slopes be mowed where removal by burn-
ing is dangerous or impracticable, such
as on reat levees or where burning
would constitute a hazard.

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

(a)

(b)

(e)

(a)

(e)

Aggradation or degradation of the stream bed
along the toe.

Settlement of levee Ffill.

Erosion of levee slopes; both sides of levees.

- Presence of seepage; saturated areas, or sand

voils back of levee.

Condition of access roads and roadway on levee.

¢. Maintenance.

(L) Repairs to Levee Embankment. Methods used for

repalr or reconstruction of the levee £ill will
depend on the extent of the damaged section. If
of small extent, the most suitable method will
be to bring the levee back to line and grade by
a fill made in 6-inch layers of earth free from
brush, roots, sod or other unsuitable material.
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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, placed in uniform layers of loose
material and not more than 6 inches in depth and
compacted in accordance with the specifications .
under which the work was completed or compacted
according to approved construction practicesy
the Superintendent shall provide at all times
such maintenance as may be required to insure
serviceability of the levees in time of flood.

(2) Depredations of Burrowing Animalse Dens and
rinways formed within the levee by burrowing
animals are frequently the causes of levee fail-
ures during £lood stages, Burrowing animals
such as muskrats, ground hogs, ground squirrels,
moles and gophers, found in the levee should be
exterminated, The dens and runways should be
opened up and thoroughly compacted as they are
backfilled, Levees kept properly cleared are
not seriously menaced by burvowing animals as
they prefer areas where a protective covery such

as high grass, weeds, and brush, is founds Seversl

methods of exterminagtion are found effective,
such as trapping, baiting, and poison gases; dew
pending on the type of animel present and the
time of year the work is done. Advice concerning
the best methods in each locality can be obtained
from the County Agricultural Agent.

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

de Operation.

(1) Pertinent Requivements of the Code of Federal
Regulations, Flood Control Regulations, Par,
208610 (b)(2) are quobed in part as follows:

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




(i) There are no indications of slides
or sloughs developings

(ii) Wave wash or scouring action is not
occurrings

> © (44i) ©No low reaches of levee exist which
may be overbtopped;

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

Approprizte advance measures will be taken to
insure the availability of adequate labor and
materials to meet all contingencies, Immediate
gteps will be taken to control any condition

4 which endangers the levee and to repair the
damaged section."

(2) Tt shall be the duty of the Superintendent to
maintain a periodic patrol of the project works
during all peﬂods cf flood flow in excess of
a reading of 40,0 on the U.S, Geological Survey
gaging station located on the "H" Street Bridge
over the American River, and to maintain a store
of suppiies and equipment available for emergency
flood fighting operations and emergency repairs.
In this connection, attention is invited to
Section V of this manmal for suggested methods
of combating flood conditions. The Superintend-
ent shall cause readings to be tsken of ths
UsSoGe3e staff gagey or at a more accessible
gage if properly correlated with streasm discharge,
at inbervals of two to four hours during the time
when the water surface is above flood stage, .
noting the time of observations. These readings
shall be entered in the log of flood observations,
one copy of whiech shall be forwarded to the District
Engineer immediately following the recession of
the flood, and one copy transmitted as an inclosure
to the semi-annual repan¥, as provided in paragraph

3=07(£) (1) of this manual,

L4<03. Channels and Floodways.

a, Deseription. The chamel of this project extends from
Carmichael Bluffs downstream about 8.3 feet, The only channel improve
ment consisted of clearing shzallow uniform borrow from the riverside
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berm, Regulations regarding inspection, maintenance, and operation
of channels and floodways will be found in paragraph 4-03b, ¢ and 4

of this manuals

be Inspection.

(l)v Per;a.nent Requirements of the Code of Federal Regue

la'\;" 0'1

Flood Control Regulatbions, Pan 208,10 {g)

Y axe quoted in part as follows:

“(g) Channels and floodways e o o (1) Ma:ntenanceg
Perdiodic inspections of improved channels and
fioodways shall be made by the Superintendent
to be certain that:

(1)

(i)

(v)

(vi)

The channel or floodway is clear of
debrisy weeds, and wild growthj

The chammel or floodway is not being
restricted by the depositing of waste
materials, building of unavthorized

~svructuree or other encroachments;

The capacity of the channel op fibodway
is not being reduced by the formation
of shoalsg ~

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

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

Approach and egress channels adjacent
to the improved channel oxr floodway are
sufficiently clear of obstructions and
debris to pemit proper funct:.on:mg of
'bhe project works,

Such inspections shall be made prior to the
beginning of the flood season and otherwise
at interveals not to exceed 90 days, Immediate
steps will be taken to remedy any adverse
conditions disclosed by such inspections sese"

(2) The purpose of the flood-flow chammels inspection
is to insure that conditions which affect the
channel capacity will remain the same, as far as

16



pussible, as those considered in the design
assumptions and that no new conditions develop

that may affect the stability of the project sbruce
tures, At each inspection required by Par. 208,10
(2)(1) of the Flood Control Regulations, parbicular
attention will, therefore, be given the followings:

{a) Twoation, extent aid. siae .of wegetah growtie
(b) Unauthorized operations within the flood-flow
chamnel right-of-way, such as excavabions,
buildings, and other structures, levees, bank
protection, or training dikese '
(¢) Rubbish and industrial waste disposale
(d8) Changes in the channel bed such as aggrada-
tion or degradation, which would interfere
with free-flow from side drainage structures
or induce local meanders that would scour
the bankse
() Operations of any nature upstream from the
project thot would affect flow conditions
within the limits of the flood conbrol
projects : .
(£) Condition of project structuree
l. Chamnel wallsj
ae Deviation from alignment and grade.
Do Development of cracks and spallse
Co Mechanical injuries.
2e Fencing.

5; Injuries to posts, fencing or barbed
wires

b. Damage to galvanizing,
3. Earth fills:
| e Setbtlements

—

b, Erosion of both slopes.
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c» Excessive seepage or saturation area
back of fills,

Go Condition of bank protection - conw
crete or stone blanket, '

L. Right-of-ways
2o Presence of dumped refuse.
b. Encroachment or trespass.

(3) Wo excavation within the limits of this unit of the
American River Project will be permitted unless
an excavation permit has been approved by the State
Reclamation Board,

(4L) If any work is done ‘to improve fiow conditions in
the American River, it should be coordinated with
~ the District Engineer to insure thabt proper pro-
visions are made for chanmel aligmment and capacity
to conform to the existing project.

(5) The inbent of these inspections is to disclose
all conditions which in any way affect the stability
of the structures and their functioning for the
control of floodse Each inspection report should
note and comment on any repair measures that have
been taken since the last inspection. In making
these inspections, the check sheets included as
Exhibit E shall be explicitly followeds '

Maintenance.

(1) Pertinent Requirements of the Code of Federal
Regulations. Flood Control Regulations, Par,
508,10 (g8)1(1) are quoted in part as followss
", .., Inmediate steps will be taken to remedy
any adverse conditions disclosed by such inspec-

bion coes o

(2) Shosling or aggradation at the inlets or outlets
of side drainage structures may render them
inoperative, It is, therefore, imperative thab
all drains be kept open and uncbstructed at all
timese
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(3)

(L)

(5)
(6)

(7)

(1)

Dumped rock or other suitsble types of protection
should be placed at locations found by experience
to be critical trouble points, with a view to
stabilizing the channel aligmment and preserving
the general unifommity of the bank lines,

Sediment and debris plugs or other cbstructions
should be removed from the chamnel to prevent any
tendency for the flows to be deflected within the
channel, The heavy material likely to accumulate
in the new chamnel at the mouths of tributaries
should be removed to keep the channel clear,

The chamel and right-of-way shall be kept reason-
sbly clear of debris, refuse matter;, or industrial
wastes, ' ‘

Weeds and other vegetal growth in the chammel
shall be cub in advance of the flood seascn and
together with all debris, removed from the channel,

All eroded concrete shall be repaired as soon as
any reinforcing steel is exposed or erosion
epprozches a depth of U inches. For this purpose,
it is recommended that the repair be made by '
thoroughly cleaning the surface by sandblasting
and building up the section with pnewmatically
placed Portland cement mortar, All evidence of

© setbtlement, vplift; or failure of concrete stitutce

tures shall be referved to the State Engineer for
analysis and remedial measures.

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

ds QEeraticmo

Perhinent Requirements of the Code of Federal
Regulationg, Par, 2000,i0\g)(2) are quoted in

T A8 e

pars as followse

{a} Channels and £loodways eoes(2) Operation.
Both banks of the channel shall be patrolled
during periods of high water ce.ee Appropriate
measures shall be taken to prevent the forw
mation of jams occes Of debris, Large objects
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which become lodged aginst the bank shall

be removed, The improved channel or flood-
way shall be thoroughly inspected immediately
following each major high water perdod, A4s
soon as practicable thereafter all snags and
other debris shall be removed and all damage
10 oseo Wallsy drainage outlets or other
flood control structures repaired."

L=Ols Drainasge and Irrigation Structures.

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

Center= s . & odize ¢ s Elev,
line ¢ Bank @ of s  Other Structure Description : Invert
Station 3 t Pipe 3 3 of Pipe
33455 Right 11 /2 60,6
| i7+5’8 " 1-n1§2=l . 63,0
G+10 " 2-1/20 ‘ -
;2425 " / 1‘.,1[ 2u . 2.0
lish6 o Ll /20 63,0
. R Ll /20 ‘ 6300
19+50 u 1.1/2n 63,7
51450 n 1.1/ 2m 6340
- 201+75 u g Gate valve ReS, crown 55,0
203+45 n 3«24 C, Pumping plant No, 2 40,0
2024-1;5» o 24t G, Pumping plant No. 2 - 13;2?&0
224430 " on . ol
227+70 " 61 L3k
288+65 u gn Gate valve ReSa. crowm 5260
296‘1‘85 n 12n Riser unit R@So GeEoSiy hOco
31‘4.6‘5‘0'9 n izhn ) Riser uni'b R,:.So CgE.@Sa 361.\0
365+, n 36"gM.  Riser unit ReSa 31,8
ﬂ?S«l»%O ‘: T=L8"C, Pumping plant No, 1 31,0
25',5,. 0 1

36%C, Pumping plant No, 1 18,0

Notes on abbreviations:

ReSe = Riverside

CoMs = Corrtgated Metal

Co = Concrete

CoE oS, = Concrete Encased Steel Pipe

bs Inspe ct:‘a.vone
(1) Pertinent Requirements of the Code of Federal

Re;

graph 208+40 (d)(1l), are quoted in part as follows:

tions, rlood Control Regulations, para=
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n(d) Drainage Structures (1) Maintenance -
Adequate measures shall be taken to insure
that inlet and outlet chamnels are kept open
and that trash, drift, or debris is not al-
lowed to accumulate near drainage structuress
Flap gates and manually operated gates and
valves on drainage structures shall be
examined, oliled and txdal operated at least
once every 90 days 60008 INNSRGOCIOPIOROSNAIS VS
Periodic inspections shall be made by the
Superintendent to be cerbtain thate

(1) Pipes, gates, operating mechanism, riprap
and headwalls are in good conditionj

(i1) Inlet and outlet channels are open;

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

(iv) Erosion is not occurwring adjacent to the
structures which might endanger its water
tightness or stabilitys

Immediate steps will be taken to repair

damage, replace missing or broken parts,

or remedy adverse conditions disclosed by
_ such inspections,”

(2) At each inspection required by paragraph L4-02(b)(2)
of the Stendard Manual, the following items, if
applicable; shall be particularly noted: -

(2) Debris or other cbstructions to flowe

(b) Condition of pipes and gates,

(¢) Damage or settlement of pipee

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

Maintenance.

(1) 411 eroded concrete shall be repasired as soon as
erosion reaches a depth of L inches or any reine
forcing steel is exposed, For this purpose it

is recommended that the repair be made by
thoroughly cleaning the surface by sandblasting
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and building up the concrete to its original sec-
tion with pneumatically-placed Portland cement
mortar, All evidences of settlement, uplift, or
failure of concrete structures should be referred
to the State Engineer for analysis and recommenda-
tion 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 shall be thor-
oughly cleaned so thab 'bhey swing freely to a true
closure, If any parts of the gates have been
damaged or broken, they shall be replaced by new

pa:f"bs 2

(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 are of common occurrence; it is,
therefore, of utmost importance that these structures
always be kept in perfect working condition in
accordance with the regulatn.onse

(L) Care should be taken not to bury any of the side
drainage inlets in the event that it becomes
necessary to fill any of the low-lying pockets in
back of the levees Plans for the maintenance of
drainage facilities at any such points should be
submitted to the State Reclamation Board for

. approval before such work is starteda '

‘e Operat:i.o:n.g

(1) Pertinent Regulations of the Code of Federal
Regulationse Flood Control Regula'b:.ons 9
paragraph 20810 (d)(2) are quoted in part as
follows:

n(2) Operatlon,, Whenever high water conditions
impend, all gates will be inspected a short
time before water reaches the invert of the
pipe and objects which might prevent closure
of the gate shall be removed. Automatic gates
shall be closely observed until it has been
ascertained that they are securely closedsacss
A11 drainage strucbures in the levee shall be
inspected frequently during floods to ascertain
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whether seepage is 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 side drainage structures inundate
at relatively low river stages, They should,
thereforey; be inspected at the first sign of a
vise 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 levees

J1=05 5 Miscellaneous Facilities,.

2« Description. Miscellaneous strustures or facilities which
were constructed as a part of s or existed in conjuncbion with, the pro-
tective works,; and which might affect their functioning, include the

followings
| (1) Bridgess

(a) A low water bridge crossing the American River
at approximabte centerline station 229+00. This bridge to be maintained
by the owners of the adjacent rock plante.

{(b) The H Street bridge crossing the American River
at approximate centerline station 36L4+00, This bridge to be maintained
by the County of Sacramentog

(2) Utility Rel ocations, Because of the nature of the
construction of the Levee by local interests, no records of any utility
relocations are available,

(3) Hydrograsphic Facilities. A continuous water stage
recorder and staff gage located on the H Street Bridge, This station
to be maintained by the U, S, Geological Survey and 'bhe State Departmerrs
of Water Resources.

be Inspection and Maintenance.

(1) Pertinent Reguirements aE‘-'bhe Code of Federal
Regulations, IFlood Control Regulations, para-
graph 208,40 (h)(1) are quoted in part as follows:

u(h) Miscellaneous Facilities, (1) Maintenances
Miscellaneous sbructures and facilities con-
structed as a part of the protective works
and other structures and facilities which
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function as a part of, or affect the efficient
functioning of the pmtectlve worksy shall be
periodically inspected by the Superintendent
and appropriste maintenance measures taken.
Damaged or unservicesble parts shall be
replaced without delay ¢ o « o

(2) Inspection of the miscellaneous facilities shall
be made ab the same time thalt the inspection of the
other features of the project are made; and shall
be reported on check list Nos 3, sheet Noo L of
EXHIBIT E,

(3) The interest of the Corps of Engineers and the
responsibility of the local interests in the
existing highway and railroad bridges is confined
+0 their effect on the safety and functioning of
the flood control channel, bubt any conditions
noted in the inspections that may affect them in
any way should, as a matter of courtesy, be brought
to the abtention of the agencies maintaining and
operating them, If the inspection of any miscelw-
laneous structure, either existent or costructed
in the future under pemit, discloses any condition
that indlicates the prcbability of failure during
periods of high water, the Superintendent shall
address a letter to the omer of the structure,
quoting this manual as authority and inviting
attention to the conditions observed and request=-
ing that immediate steps be taken to correct them,
A copy of such letter shall be forwarded to the
District Engineer for his information. A report
on the action taken by the owner shall be sub=
nitted to the District Engineer Ho accoampany the
next semi-annual veports A suggested repord
form is included as EXHIBIT D of this manual.

(4L) The purpose of maintenance work is to insure
continuous satisfactory opera‘bion of equipmente
t isy therefore, important in such work that
all possible causes of future trouble be found
and corvecheds Particular attenbtion should be
given to minor weaknesses which may be an indie
cation of fubure trouble,

Cperations

(1) Requivements of the Code of Federal Regulations,
‘Flood Control Regulations, paragraph 208,10(h)(2)
is quoted as follows:
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"(2) Operation. Miscellaneous facilities shall be
operated to prevent or reduce flooding during
periods of high water. Those facilities
constructed as a part of the protective works
shall not be used for purposes other than
flood protection without approval of the
Distriet Engineer unless designed therefor,"
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SECTION V
SUGGESTED METHODS. OF COMBATING FLOOD CONDI‘I‘IONS

5«01, Methods Suggested, Most of the methods described herein
have been developed during years of  experience with the various
problems that often come up during periocds of high water, and they
are not intended to restrict the Superintendent, or others concerned,
to a rigid set of rules for evely condition that may arise, The
remarks are primarily concerned with the earthen portions of the
levee systemo, If problems not covered by these suggestions arise,
where the Superintendsnt is in doubt as to the procedure to be
taken, he will be expected to consult the Distriet Engineer, U, Sa
Engineer Office, Sacrsmento, California, and follow standard engineer-
ing practices in meeting the situations It should be noted thab it
is much better to be over<prepared for a "flood fight" than to find
at the last moment that preparations were incomplete or unsatisfactory.
Confidence of the protected persons and fims is a valusble assed
that should not be carelessly lost through inefficient operation of
the protection system in time of emergency.

5<02, Earthen levees. An earthen levee is in danger whenever
there is water ageinst it, This danger is directly proportional to
the height of the water; the duration of the flood stage, and the
intensity of either the current or wave action. The danger is ine
versely proportional to the crossesectional area of the levee, the
levee!s height, and the degree of maintenance, A& well constructed
levee of proper section should, if maintained and not overtopped,
hold throughout any major flood. Howevery a serious accident may
result in a breazk, Foundation trubles result in sand boils or a
sinking leveey, and the local use of unsatisfactory materiszls
causes slides and sloughs, However,; such threatened fzilures can
be met if prompt action is taken and proper methods of treatment
are useds Wave wash is to be expected whenever the levee is ex~
posed to a wide stretch of open water and is serious if pemmitted
to continue over a considerable length of time,

5-03s Premeditated Damage, The Superintendent should cone-
tinually guard against premeditsted damage to the levee, In the
event of an extraordinary flood requiring a fight over long stretches
of levee on both sides of the river, there is a natural temptation
to relieve the strain by premeditated breaking of the opposite linee

S5=0le Security. Personnel of the Corps of Engineers, whether
m:.ln.taxy or O.LV'.'Lllal’l, are not vested with any civil police authority
in the performance of their engineering dutiesy and they will notb
attempt to exercise any such aubhority, The responsibility for
protecting flood control works against sabotage, acts of depredation,
or other unlawful acts rests with the local interests through local
and State Govemmen'bal agencies, j
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505, Inspection of Flood Control. Works, Immediately wupon
receipt of information that a high water is imminent,; the Superintend-
ent should form a skelebon organization, capable of quick expansion,
and assign individuals (Sector Foremen) to have charge of definite
sections of levees, As his initial activity, each Sector Foreman
should go over his entire sector and parts of adjacent sectors,
making a detailed inspection, particularly with reference to the
following matterss

2o Sector limits; ascerbain that the dividing line be-
tween sectors is plainly determined and, if necessary, marked.

be Condition of new levees and recent repairs,
¢, COondition of culverts, flap gates, and sluice gatesa

de Transportation facilities; roads, rzil and water
communicationss

eo Material supply; quantity, location, and conditions

£, Communications; locate and check all necessary tele-
phones in the seclore

5«06, Preliminary Repaiy Worke After the initisl inspection
has been made, each Sector Foreman should recruit a labor crew and
provide it with tools such as shovels, ares, wheelbarrows, etcy
in addibtion, bulldozers, scrapers, trucks, etcs, should be located
and made ready for use in case of emergency. Then immediate action
should be taken to perform the following works:

N ao Fill up holes or washes in the levee crown, slopes,
and landslide berms, Where new consbtruction has been completed during
the year, rain washes and deep gullies may have developed, While
the levee is new, preparations should be made in advence to combab
wave wash along the exposed reaches,

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

. ¢s Repair and close all flap getes on culverts and see

that they are seated properly before they are covered with flood
Watersg .
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de Ascertain that all roads to and along the levee are
in a good state of repaire The Superintendent should obtain assiste
ance from the county road forces to have all roads put in first-class
conditione

es Locate necessary tools and materials (sacks, sandbags,
brush, lumber, lights, etc,), and distribute and store the same at
points where active maintenance is anticipated,

fo Check and cbtzin repair of all telephone lines
necessary for operation, dtain lists of all tteam forces, motorboats,
motor cars, and truck transportation that can be made availablee

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

he Communicate directly with owners of all stock pas-
tured on the levee and direct that all stock be remowed from the
levee right-of-way, Cut 2ll fences crossing the levee that do not
have gotes provideds

is Investigate all drainage ditches on the landside
of the levee and open these drains when obstructions exist, Pre-
pare to cut the necessary seep drainage ditches; however, no abtempt
should be made to drain the levee slope until actual seepage bakes
placeo

Jo Remove all dynamite and explosives of any kind from
the vicinity of the levee, B :

" Bu07s Disaster Relief, It is the responsibility of local,
state, municipal authorities, supported by and/or working in
connection with the American Red Cross to adopt measures for the
relief of flood disaster vietims, Relief measures can be under-
taken by the Department of the Army through its Army Area Commander
under existing Amy Regulations, but such measures will be undertaken
“only as a last resort, in extreme cases and under compelling ciyw-
cumstances where local resources are clearly inadequate to cope with
the situations '

5«08, Flood Fight., After the above preliminary orgenization and
precautions have been completed, the "flood fight" itself commences,

The methods of combating various defects in the earthen levee described

in the following paragraphs have been proved effective during many
years of use by the War Department,

as Drainage of slopes. This work can be done economically
while awaiting developments and will serve to make the levees more
efficients Crews should be organized to cut seep drains at all places
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on the levee and berm when seepage appearse. The drains should be
V-shaped; no decper than necessary, and never more than 6" deeps

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

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

and led into larger dreins, which, in general, should lead stwaight
across the landside bexrm into the landside p:s.ts or nearest natural

or artificial drain,

b, Sand boilse These danger spots are serious if dis-
charging materisi, The common method of contiolling sand boils
consists of walling up a webertight sack ring around the boil up to
a2 height necessary to reduce the velocity of flow to a point at
which material is no longer discharged from bhe boil, See Exhibit
ucH Plate 1, The sack ring around the boil should be large enough
to protect the defective area immediately surrounding the boil,

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

co Wave Washs The Superintendent and Sector Foremen
should study the levee beforehand to determine the possibility of
wave wash, All such reaches will be located well in advance and for
use in emergency, a reserve supply of filled sacks and rolls of
cotton bagging will be kept on board flatses If the slope is well
soddedy a storm of an houris durstion should cause very little
damage. During periods of high wind and high water, ample labor
should stand by and experienced persomnel should observe where the
washouts are beginning by sounding or by actually wading along
the submerged slope, Sections of cotton bagging should be placed
over the washed areas, as shown on Exhibit "C", Plate 3, As an
alternative, filled sacks should be placed in ‘bhe cut in an
effective mammer and as soon as possible. The filled sacks should
be laid in sections of sufficient length to give protection well
above the antiecipated rise, Bagging so laid must be thoroughly
weighted down to be effective, Plate 2, Exhibit "C" shows a
movaeble type of wave wash protection, also used with good results.
Its advantage is that it can rapidly be built at any convenient
place and easily set in place on the job,

de Scours. A careful observabtion should be made of the
riverside of the levee at all localities where a current of more
than two feet per second is observed, or where the profiles show a
high water slope of two feebt per mile or greater, Trouvble may be
loocked for at the ends of old levee dikes, road-crossing ramps, old
traverses, and places where pipes, sewers and other structures
penebrate the levee, If any sign of scour is observed in the pits
or at the ends of the dikes, soundings should be taken to observe
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the amount and progress of
construction to check scou

the scours The approved method of
v in the pits, on the slopesy or ab the

ends of dikes will be to construct deflection dikes using brushs
treetops, or lumber, driving stakes and wiring together, and filling
in between with brush and filled sacks or stones

e, Caving bank protectione As protection against active

daving of riverbanks, rock-filled cribs are very effective if properly
placeds Cribs are usually ib by il feet in.plan by 10 to 1 inches

in inside depth. The crib

s are constructed on a dovble thickness of

it ox WM x 1) iumber, equivelent to 2" x L' pieces; Lapped rail fence
faskion at all corners and intersections. They are divided inho four
compartments of about equal area by two perpen ficular cross walls
constructed in the same manner as the side walls. The floors and
covers are built up of double 1% x 4" boards spaced about 9% center-

to centeres Under the floo
the floor boards are five

about 3 feet center-to cen

r and perpendicular to the direction of
equally spaced pairs of 1" x 4" boards
ter, On top of the cover; perpendicular

to the direction of the cover boards, are three pairs of top bcards,
one over each of the side walls and one over the central division

wall, All intersections are nailed with one 20d nail. The comparte
ments are Filled with rock before covering, Bach wall intersection

of the fabricated cribs is
See Exhibit "CY, Plate le

securely fastened by a loop of Nos 9 wireo

5-09s Toppinge Immediate consideration should be given the
grade line of each levee section by comparison of existing grades
with those shown on the drawings, Exhibit upit, If any reaches show
a grade below the previous highest water, emergency topping should
be undertsken at once to such a grade as may be established by the
District Engineer, U. S, Engineer Office, Sacremento, California,

as follows:

a, Sack hopping. Sack topping may be used to raise the
crown of the levee sbout three feet, The sacks should be laid
stretcherwise or along the levee for the first layer, crosswise

for the second layer, and

so on, Sacks should be lapped at least

1/3 either wgy and well mauled into places When properly sacked

and tamped, one sack will

give about three to four inches of

topping. If gravel is available, it should be used for the front
facing so as to avoid washing oubs :

be Lumber and

sack topping. This i§ the most commonly

used method of Taising low reaches in emergencies. In putting on
this topping, as well as other topping, a carefulline of levels
should be run and grade stekes set in advance. ot x " x 6% stzkes
should then be driven on the riverside of the crown six feeb apart,
and 1" x 12" boards nailed to the landside of the stakes, This wall,

backed with a single tier

of sacks, will hold out at least one foot
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of water, If a second foot is necessary, the layers of sacks will
have to be increased in number and reinforced, The stakes should
be driven three feet in the ground, and should project out three
feet, thus providing, in edttreme cases, a three-foot topping if
properly braced behind with sacks and earth. In some instances, it
may be practicable to back up the planking with tamped earth
obtained in the vicinity in lieu of the sacks shown in the drawing,
Exhibit "C", Plate 5.

5«10, Transportaticn. In instances where it is necessary to
send equipment over roads that are impassable due to mud or sand,
their passage may be provided by the use of a piank road or by .
means of steel or wire mabss Telephone communication should be
provided along dangerous stretches of the levee when travel or other
satisfactory means of communication cannot be ma:mta:l.nedo

5.11, Use of Government Plant., The District Engineer is
authorized to use or loan Govemment property and plant in cases of
emergency where life is in danger and there is no opportumity teo
secure prior authority suitable private equipment is available,
provided that such use is without detriment to the Government,
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FEDERAL FLOOD CONTROL REGULATIONS
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TITLE 33—NAVIGATION AND
NAVIGABLE WATERS

Chapter lI--Corps of Engineers, Wn-
Department

PART 208—FLoOD CONTROL REGULATIONS

HAINT!INANCI AND OPERATION OF FLOOD
CONTROX WORKS

. Pursuant to the provisions of sectlon 3
of the Act of Cangress approved June 23,
1936, as amended and supplemented. (49
Stat. 1671; 50 Stat. 877, and 55 Stat.
638; 33 U. 8. C. 701c; T0lc-1), the fol-
lowing regulations are hereby prescribed
to govern the maintenance and opera-
tion of ficod control works:

§ 208,10 Local flood protection works;
maintenance and operation of structures
and facilittes—(a) General. (1) The
structures and facilities constructed by
the United States for local flood protec=
tion shall be continuously. maintained in
such a manner and operated at such
times and for such periods as may be
necessary to obtain the maximum
benefits,

(2) The State, political subdivision
thereof, or other responsible local
dgency, which furnished assurance that
it will. maintain and operate floed ccn-
trol works in accordance with regula-
tions prescribed by the Secretary of War,
as required by law, shall appoint & per-
manent committee consisting of or

headed by an offlcial hereinafter called

" the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly in charge of, an
organization responsible for the effibient
operation and maintenance of all of the
structures and facilities during flood
periods and for continuous inspection
and maintenence of the project works
during perfods of low water, all without
cost to the United States.

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

(4) No encroaciiment or trespass
‘which will adversely affect the efilcient
operation or maintenance of 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 walls, levees,
improved chaimels or floodways, nor
ghall any excavation or construction he
permitted within the Iimits of the proj-
ect right-of-way, nor shall any change
be made in any feature of the works
without prior determination by the Dis-
trict Engineer of the War Department

or his authorized representative that
such improvement, excavation, construc- .

tlon, or alteration will not adverse]y al-
fect the functioning of the protective
facilities, Such improvements or alter-

ations as may be found to be desirable
‘and permissible under the above de=
termination shall be constructed in ac-
cordance with standard engineering
practice. 'Advice regarding the effect of
proposed improvements or alterations
on' the functioning of the project and in-
formation concerning methods of. con-
struction acceptable under standard en-
gineering practice shall be obtained from
the District Engineer or, if otherwise
obtained, shall be submitted for his ap~
proval, Drawings ‘or prints showing
such jmprovements or.alterations as
finally constructed shall be furnished the
. Dlstl:ict Enmneer after completion of the
wor'

(6) It shall be the duty of the super- -

intendent to submit & semianniial report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works,

(1) The District Engineer ‘or his au-
thorized representatives shall have ac-
cess at all times to all portions of the pro-
tective works.

(8) Maintenance measures or repairs
which the Distriet Engineer deems nec-
essary shall be promptly taken or made,
. {8} . Appropriate measures shall be
taken by local authorities to insure that
the activities of sll local orgenizations
operating public or private facilities con-

. nected with the protective worlts are co-
ordinated with those of the Superintend-

ent's organization during flood periods.

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

(b) Levees—(1) IMainlenance. The
Superintendent shall provide at &ll times
such maintenance as may be required to
{nsure serviceability of the structures in
titne of flood. Measures shall be taken
to promote the growth of sod, extermi-
nate biurrowing animals, and to provide
for ‘routine mowing of the graes and

weeds, removal of wild growth and drift

deposits, and repair of damage caused by
erosion or other forces. Where prac-
ticable, measures shall be taken to retard
bank ergsion by planting of willows or
other suitable growth on.areas riverward
of the levees. Perlodic inspections shall

be made by the Superintendent to insure -

that the above maintenance mesnsures
are heing effectively carried out and,
further, to be certain that:

(1) No unusual settlement, sloughing,
or material Joss of grade or. levec crozs
section has taken place;

() -No caving has. occurred on either
the Iand side or the river side of the levee
which might affect the stability of the
levee section;

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

Uv) Toe drainage systems and preso

sure relief wells are in good working con-

dition, and that such facinties are not
becoming clogged;

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

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

(vil) No action is belng taken; such
as. burning grass and weeds during in-
appropriate seasons, which will retsrd
or destroy the growth of sod;

- (vill) Accesyroads {g and on the levee
are being properly xiGintained;

(ix) Cattle guards and xates are in

" good condition;

(x) Crown of. levée is shaped 5o a8 to
drain readily, and roadway thereon, if
any, is well shaped and meaintained;

(x1) There is no unauthorized grazing

- or vehicular trafic on the levees;

(xl{) Encroachments are not- being
made on the levee right-of-way which
might endanger the structure or hinder
its proper and efficient functioning dur-

" In times of emergency.

Such inspections shall be made im-

‘mediately prior to the beginning of the

flood season; immediately following each
major high water period, and otherwise
&t intervals not exceeding 90 days, and
such intermediate times as may be neces-
ury to insure the beat poszﬂble care of

the levee. Immediate steps will be taken
to correct dangerous conditions disclosecl

. by such Inspections. Regular mainte-

nance repair measures shall be accom-
plished- during the appropriate season
as scheduled. by the-8uperintendent.

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

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

(if) Wave wash or scouring action is
not occurring;

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

(lv) Nb other conditions exist which
might endanger the structure.

Appropriate advance measures will be
taken to insure the avatlability of ade-
quate labor and materials to meet all
contingencies. Immediate steps will be
taken to control any condition which

- endangers the' levee and to repair the

dameged zection, .
(c) Flood walls.—(1) Main{erwnce.
Periodic inspectlons shall be made by the

- Superintendent to be certain that:

(1) No seepage, sdturated areas, or

.ua.nd bolls areé occurring;

(1) No undue settlement has occurred
which affects the stability of the wall-or
its water tightness;

(iii) No trees exist, the roots of which
might extend under the wall and offer

~ accelerated seepage prths;

(1v) The concrete has not undergone
eracking, chipping, or breaking to an
extent which might affect the stobility
‘of the wall or its water tightness; .

(v) There are no encroachments upon
the right-of-way which might endanger
the structure or hinder its functionlng

_in time of flood;

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

(vii) No bank caving conditions exist
riverward of the wall which might en«
danger its stabllity; .

(vild) 'noe drainage syatems and pres-
sure relief wells exe in good working cone
dition, and thst such focilities are not
becoming clozged. -

.8uch Inspactions shall be made imme-
diately prior to the beginning of the flood
geason, immediately following each ma-

" jor high water period, and otherwise at

intervals not exceeding 20 days. Meas-
ures to eliminaté encroachments and ef~-
fect repairs found necessery by such in-
spections shall be undertaken immedi-
ately. All repairs shall be accomplished

" by methods accepteble in standard en-
-glneering practice.

(2) Operation. Continuous patrol of
the wall shall be maintained during flood
periods to locate pozaible leakage at mon-
olith joints or seepage underneath the
wall. Floating plant or boats will not be

“‘allowed to le against or tie up to the

wall. 8hould,it become necessary during
. flood emergency to pass anclor cables
over the wall, adéquate mes® ires ghall
be taken to protect the concrete and con-
struction joints. Immediale steps shall
be taken to correct any condition which
endangers the stability of the wall,

(d) Drainage structures—(1) Mainic=
nance. Adequate measures shall be taken
to insure that inlet and outlet channels
are kept open and that trash, drift, or
debris is not allowed to acoumulate neay
drainage structures, Flap gates ~and

- manusally operated gates and v:uveu an
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EXHIBIT B

"AS CONSTRUCTED"
DRAWINGS

(See Separate Folder for the Following Drawings)

FILE NO. . TITIE

1-4-375 Emergency Levee Repairs and Bank Protection North Levee
Americen River 1.3 Miles Above H Street Bridge, Sheets

1 to 3, inclusive.

1-L.l15 Levee Construction and Bank Protection, Fair Grounds to
Carmicahel Bluffs, Sheets 1 to 20, inclusive.

EXHIBIT B
Unattached




EXHIBIT C

PLATES OF SUGGESTED FLOOD FIGHTING METHODS
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material Is displaced and boil runs cloar,
Never sttempt to completely stop flow
through boil, .

PLAN

 AMERICAN RIVER, CALIFORNIA
~ FLOOD CONTROL PROJECT

GONTROL OF SAND BOILS

U.S.ENGINEER OFFICE , SACRAMENTO,CALIF,
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WAR DEPARTMENT ' .

CORPS OF ENGINEERS, U.S. ARMY
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32 pieces 1"x4"x2'6"
32 pieces 2"x4"x9'-0"

* 32 pieces 2"x4"'x2'.0"

¥ (Sharpened)

WIRE

'200' baling wire

NAILS
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AMERICAN RIVER, CALIFORNIA
FLOOD CONTROL PROJECT
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U.S. ENGINEER OFFICE, SACRAMENTO ,CALIF,

EXHIBIT "C" PLATE 2



WAR DEPARTMENT

"CORPS OF ENGINEERS, U. S. ARMY
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Note:

Lay lengths as requlred of cotton bagging

approximately parallel with levee slope

and across damaged section. Weight

top and edges of bagging with filled

sacks as shown above. The filled sacks
_should be wired or tied to each strip

before laying in place. Stake the corners

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

burlap sacking may be substituted.

MATERIAL REQUIRED FOR 100
- LINEAR FEET OF LEVEE
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% (Sharpened)

SANDBAGS
120 sand bags
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i
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'AMERICAN RIVER, CALIFORNIA |
FLOOD CONTROL PROJECT

WAVE WASH PROTECTION

U.S.ENGINEER OFFICE,SACRAMENTO , CALIF.

EXHIBIT C" PLATE 3



S St o
WAR DEPAR‘!’MEN‘U‘ CORPS OF ENGINEERS U, S, ARMY -

6 o3 I ry - 33 8

P\_\\-_‘ D Y = I ===~ 1

T S

—

. S

fe-
b2 vl

B -

——

-

" Cribs conotructsd of daubly thicknesa ‘ . : .
1"u4"s14'0" lumbor, Nall e tntervactions e : e , v
ey o ~ AMERICAN RIVER,CALIFORNIA

- ascurcly fasioncd by @ looh of Ko. O i, .
WMM o R ‘_ FLOOD _;CONTROL PROJECT

BANK PROTECTION |

CAVING

N T © | V.S ENGINEER OFFICE, SACRAMENTO, GALIF,

L :
12} 1bs.-200 nalts

EXHIBIT T2 PLATE &



WAR DEPARTMENT - . CORPS OF ENGINEERS, U. S. ARMY
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CORPS OF ENGINEERS

U, S. ARMY

LEVEE CONSTRUCTION

SANDBAGGING USED YO PREVENT OVERTOPPING OF EXISY‘NG LEVEES
AND FOR RETAINING FLOOD WATERS WHERE NO BACK-UP MATERIAL IS

AVAILABLE.

INSTRUCTIONS ¢ :

I. FILL. SANDBAGS /2 TO 2/3 FULL BUT LEAVE ENOUGH FLAP TO
TURN UNDER. DO NOT TIE. LEAVE ENDS OPEN.

2. FOR HEIGHTS OF | FOOT AND LESS, LAY 3 §INGLE COURSES
WITH SACKS LENGTHWISE AS SHOWN IN SKETCH 'A* BELOW

3 FOR HEIGHTS GREATER THAN | FOOT , PLACE AS INDICATED
IN SKETCH"B® BELOW.

4, WHEN BAGS ARE PLACED FLATTEN OUT AND FILL VOIDS BY
MASHING BAGS WITH FEET AND VIGOROUSLY TRAMP EACH COURSE
OF THE LEVEE SECTION. THIS IS AN EXTREMELY IMPORTANT OPERATION
FOR PROVIDING A LEVEE WHICH WiLL BE AS IMPERVIOUS TO WATER
AS POSSIBLE AND YO INSURE STABILITY OF SECTION. LOOSELY PLACED
SANDBAGS IMPROPERLY KEYED TOGETHER MAY RESULT IN FAILURE
AND CAUSE SERIOUS DAMAGE.

ELEVATION
SKETCH A

SECTION A-A

1
1
!
I

N o,
¥
|

¥
5
)

|_--,s_-_

LEVEE SECTION

" FOR HEIGHTS IN EXCESS OF THE. ABOVE (APPROX. 3'~6") HOLD
SAME BATTER AND BUILD ON THE SIDE AS INDICATED BY DASHED
LINES ABOVE. ALTERNATE HEADER COURSES-{BAGS PLACED CROSSWISE)
AND STRETCHER COURSES (BAGS.PLACED LENGTHWISE),

SKETCH B

ESTIMATING DATA:

L AVERAGE WEIGHT OF EACH FILLED SANDBAG,APPROX. 50 LBS.
2. APPROXIMATELY 1000 SANDBAGS ARE REQUIRED FOR EACH i00
SQ. FY. OF SURFACE (HEIGHT MULTIPLIED BY DISTANCE).

REVETMENTS

USED FOR EMERGENCY BANK PROTECTION TO PREVENT UNDER
CUTTING AND CONTROL OF GOURSE OF FLOOD CHANNELS.

INSTRUCTIONS ¢

I FILL SANDBAGS 2/3 FULL AND TIE OPEN END.

2. TUCK IN BOTTOM CORNERS OF BAG AFTER FILLING.

3. PLACE BAGS PERPENDICULAR TO SLOPE,

4. LAY STRETCHER AND HEADER COURSES WiTH CHOKE AND SIDE
SEAMS IN: THUS = : .

 “EXCAVATE FOR BOTTOM COURSE
SECTION -

ESTIMATING DATA:

I. AVERAGE WEIGHT OF EACH FILLED SANDBAG APPROXIMATELY

€5 1.BS. . .o
2. APPROXIMATELY 320 SANDBAGS ARE REQUIRED FOR EACH

100 SQ. FT. OF SURFACE TO BE REVETED.

FILL MATERIAL:

THE IDEAL MATERIAL FOR FILLING SAND BAGS IS A FINE SAND OR
COARSE SILY. AVOID, AS MUCH AS POSSIBLE, THE USE OF COARSE
GRAVEL AND HEAVY GCLAYS.

AMERICAN RIVER,CALIFORNIA
FLOOD CONTROL PROJECT

INSTRUCTIONS FOR
PLACING SANDBAGS

U.S. ENGINEER OFFICE, SAGRAMENTO, CALIF

EXHIBIT "C" PLATE 6
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CORPS OF ENGINEERD

US. ARMY

R .'..'-..n»»l.. =
Sand Bag 7op
JTamped Earth

END_ELEVATION

MATERIAL REQUIRED FOR 100 LINEAR FEEY OF LEVEE

4FT HIGH

SFT HIGH . 8FT HIGH

" 134 pleces 4754% 7' (shay
14 plo'coo I"ig%a’ pe

13 ibs, 0d nalie
600 sond bage

3 ibs. wire 12 goge 23 Ibs. wite #12 gage 125 i1bs. wire #§2 gege
o 15 {ba. 10d pajls . 17 ibs. 10d nojly - - .
600 sand bags 600 sond bogs
185 cu. yds. earth 222 cu. yda earth

nod)} 22 |34 pisces 4'-4"6'(qharpened)} 131 |34 piecas 4’64‘*9’(0_&1.3}:9#_0:!)} 1608
board feat|84 pleces | s|2ki2’ board feet | 100 pieces )"« )2"e ' board feef]

M8 cu. yde. sarth

' AMERICAN RIVER, CALIFORNIA
| FLOOD CONTROL PROJECT

| 3-6FT. MUD BOX LEVEE
CONSTRUCTION DETAILS

US. CORPS OF ENGINEERS , SACRAMENTO, CALIF.

EXAIBIT © PLATE 8
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Sacramento District
Corps of Engineers
1209-8th Street
Sacramento, California

TO: The District Engineer gl May 19 )

1 Nov 19 )

Dear Sir:

The semi-annual report for the period (1 May 19 ) to 31 October 19 )

(1 November 19 _ to 30 April 19 _ ) American River Prodect levee,; Sacra-
mento County, is as follows:

a. The physical condition of the protective works is indicated
by the inspectorfs report, copies of which are inclosed, and may be sum~
marized as follows:

(Superintendent?s summary of conditions)

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

(outline the anticipated malntenanre operations for the
following 6 months.)

b. During this report period, major high water periods (water
surface in the American River reached or exceeded the reading of 40.0
on U, S, Geological Survey Station gage located on the H Street Brldge)
oceurred on the follow1ng dates:

Dates Maximum Elevation
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Comments on the behavior of the protective works during such high
water periods are as follows:

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

of . , on the gage or excess thereof (dates)
it was necessary to organize and carry out flood operatlons as. fo¢lows'_

(See Maintenance Manual , )

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

a. (Mo) (___ ) permits have been issued for (the following)
1mprovements or construction within the project right-of-way.

Executed coples of the permit documents issued are transmitted
Tor your files,

e. The status of maintenanse measures, indicated in the previous
semi~-annual report as being required or as suggested by the representa-
tives of the District Engireer, is as follows:

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

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

Labor Material Eguipment Overhead Total
1. Inspection
2. Maintenance
3. Flood fighting
' operatlons

TOTAL

Respectfully submitted,

Superintendent of Works
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EXHIBIT E

CHECK LISTS 0?‘1 LEVEES, CHANNEL AND STRUCTURES

For definition of "flood" or "hlgh water per:.od" see paragraph
1-06 of this manual.
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CHECK LIST NO, 2

AVERICAN RIVER PROJECT
TEVEE AND CHANEL

Inspectorts Report Sheet No. Inspector

Date Superintendent

Itenm

Remarks

(&) Location by Station

(b) Settlement, sloughing, or loss
of grade

(¢) Erosion of levee slopes

%o o fud s @0 se led *e ga S0 ise es 00 séfre ws sa

(d) Condition of roadways, including:
ramps

(e) Evidence of seepage

(f) Condition of farm gates and
fencing

(g) Maintenance measures taken since
last inspecition

(h) Comments

Ay o4 80 snise ve ¥3 soles e Bs ee ime es 04 ss{sn ae
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Itenm

Item

Jtem

Item

Item

Ttem

Iten

JTtem

(a)

(o)

(c)

(a)
(e)
(£)

(g)

(n)

INSTRUCTIONS FOR COMPLETING SHEET 2, EXHIBIT E
{To be printed on back of sheet 2)

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

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

ment in tenths of a foot. If sloughing has caused a change

in slope of the embankment seetions, determine the new slope,
Note areas where erosion or gullying of the section has ocezurred.

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.

Note any natural change in any section of roadvay or rampsS.
Indicate any inadequacy in surface drainage systen.

Indicate any evidence of seepage through the embankment
section. '

Indicate the serviceability of all farm gates across the em~
bankments and radway, and indicate if repainting is required,

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

Record opinion, if any, of contributory 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 submitted with the
Superintendent®s semi-annual report.
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CHECK LIST NO, 3

CHANNEL AND RIGHT-OF-WAY

AMERICAN RIVER

by stations

Inspectorts Report Sheet No. Inspector
Date Superintendent

Item Renarks
(a) Name of channel and loecabio

®* 2& e jfde wr 4¢ as]les we so Cofee e s

(b) Vegetal growth in channel
(c) Debris and refuse in channel
(d) New construction within :
right-of~-way :
(e) Extent of aggradation or : .
degradation :
(f) Condition of riprapped section
(g) Condition of bridges :
| :
(h) Measures taken since last K
inspection :
(1) Comments 3
H
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Item
Item

Item

Item

Item
Iten

Ttem

Item

Ttenm

(a)
(v)

(e)

(a)

(e)

()

(e)

(h)

(1)

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

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

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

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

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

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

Indica e any change that has talen 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
required. 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 Repot is to be mailed to
the District Engineer immediately on completion, and
one copy 1s to be attached to and submitted with the
Superintendent?s semi-annual report.
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CHECK LIST NO. L

DRATNAGE AND IRRIGATION STRUCTURES

AMERICAN RIVER PROJECT

Inspectorts Report Sheet No.

Inspector

S —

Superintendent

Date

(h)

Comments

(e)

Repair
measures
taken since
last inspec-
tion

See drawings of Exhibit B for location of stations

()

Condition

of right-
of-way adja~
cent to struce
ture

Condition
- of concrete
® headwall
N

or invert

paving

Damage or
~ sebilement
B, of pipe

or counduit

Debris
or other
~~
o obstruction
N N
to flow
KL
g g - -l
&£ Bank grEeEesEssss=s
=
—~ QCenterline N O N IND O N ININ
O Stati RRIGTLCRRALLREAR
~ puation SESIISRI TSI E
ARIYFRPAEEOTN
. AR A
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CHECK LIST NO, k& (Cont'd)

DRAINAGE AND TRRIGATION STRUCTURES

PROJECT

AMERICAN RIVE

Inspector

Inspectorts Report Sheet No,

G

Superintendent

i

(n)

Conments

it B for location of stations

(e)

()

Repair
Measures
Taken
simce last
Inspection

(£)

Condition
of right-
of-way ade
Jacent to
structure

Condition
of concrete
headwall or
invert pa-
ving

(a)

Damage or

settlenent
of pipe or
conduit

See drawings of Exh

(c)

Debris or
other
obstruc-
tion to
flow

Bank

Right
1]
114
1t
1
t

Centerline
Station

288+65
296+85
346+09
365+1h
425430
425430

EXHIBIT E
Sheet T of 8

|
Ii



INSTRUCTIONS FOR COMPLETING SHEETS 6 AND 7, EXHIBIT E
(To be printed on back of Sheets 6 and T)

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

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

(3) If any settlement or damage to the pipe, barrel, or invert of the
drain has occurred, estimate the location and amount. Note 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 for evidence of
settlement, cracks, "pop-outs", spaces, abrasive wear, or other
deterioration. Record conditions under Column (e).

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

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

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

(8) A copy of the inspector's report is to be mailed to the District
Engineer immediately on completion, and a record copy shall be
attached to the Superintendent's semi-annual report.
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EXHIBIT F
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LETTER OF ACCEPTANCE BY STATE RECLAMATION BOARD

EXHIBIT F



District Engineer
Sacramento District

U. S. Corps of Engineers
P. 0., Box 1739
Sacramento 8, California

Gentlemen:

December 19, 1958

Reference is made to your letter of November 17, 1958, file
number SPKKO-P 824.3 (Am. Riv. FCP), regerding the rssponsibility for
operation and maintenance of the section of levee and contiguous banks,
stone protection and pumping plants, located along the right bank of the
American River from Station 19+30 to Station-212+20-and-from-Station- S&& “5““P

=229+30~t0° Station 456+31.35 and pumping plants #1 and #2; as well as per-
tinent facilities located along the left bank of the American River from
Station 1+00 to Station 6400,

The Reclamation Board at its meeting of November 20, 13958, form-
ally accepted the maintenance responsibility of the above described area
described in the first page of your letter under the conditions outlined

in your letter.

WAC;1b

Yours, very truly,

THE RECLAMATION BOARD
A. M, BARTON

Chief Engineer and General Manager

/o/

By _William A. Carver

WILLLAM A, CARVER
Assistant Secretary
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Januvary 21, 1959

District Engineer
Sacramento District

U. S. Corps of Engineers
P, 0. Box 1739
Sacramento 8, California

Géntlemen:

Reference is made to your letter dated November 17, 1959, regarde

ing the joint inspection of certain levee units, stone protection and
facilities pertaining to the American River Flood Control project and the
transfer of certain portions thereof to the State of California for
operation and maintenance. Further reference ls made to the fact that

on Januvary 7, 1959 this office received a telephonic communication from
Williem Hargraves of your office regarding paragraph three, which is

as followss

"1. Levee Construction =~ Right bank of American River
from Station § 19+30 to Station f 212+20 and Station
£ 229430 to Station g 456+31.35".

Information was also received to the effect that the following sentence:

"The unit from Station § 212420 to Station £ 229+30 meets
with the requirements of the American River Flood Control Pro-
Ject, therefore no work was necessary on this unit."

was somewhat misleading and was not intended to convey the information
that this stretch between the above stations was to be excluded from the
transfer to the jurisdiction of the State of California for operation
and maintenance, This office was instructed that this transfer, above
described, was included in the transfer to the State for operation and
maintenance.,

Therefore, this letter is forwarded to your office for the
purpose of amending our letter to you dated December 18, 1958 and the
first sentence of sald letter should include Station g 212+20 to
Station ¢ 229430 for the purpose of transfer to the State.

EXHIBIT F
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-
District Engineer

The Reclamation Board at its meeting of November 20, 1958
formally accepted the maintenance and operation of the above described
area and the acceptance on the part of the Board included the area de-
scribed in the first page of your letter and under the conditions. out-
lined therein. Our letter informing you of the formal acceptance of
the maintenance responsibility is hereby amended to the extent and =
above indicated. i

Yours very truly,
THE RECLAMATION BOARD

A, M, BARTON
Chief Engineer and General Manager

/s/ By William A, Carver
Assitant Secretary

WAC:1b
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EXHIBIT
PERMIT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(Name of Firm or Individual) (Address)

TOs (Describe in these spaces the proposal, including kind and type of
construction, purpose intended, location by stationinge Indicete
passageway provided by means of gates, ctc. Use separate sheets if
.necessary, identifying each by reference hereine)

Provided Thabs

Upon termination or expiration of this permit (whether by voluntary
relinquishment by the granteey 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 pemit, and shall
repair or replace any portion of the flood protection structure or right-
of-way which may have been damaged by his operations (including grading
and seeding, or sodding, if necessary), to the satisfaction of the grantors

The structure or operation for which this permit is issued shall be
maintained by the grantee in such menner as shall not injure or damage
the flood protection structure, or interfere with its operation and
maintensnce in accordance with regulations of the Secretary of the Awmy.

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

EXHIBIT G
Sheet 1 of 3



Unless otherwise specifically provided herein, this permit may be
cancelled at any time by the grantor upon 10 days written notice mailed
to the address shown above. During such 10 day period, (or such other
period as may be provided herein), the grantee will be permitted to re-
move any property or improvements installed under this permit, and to
repair or replace any damage to the flood protection right-of-way or
structures resulting from his use or operations. At the end of such
period, the grantor shall have the right. to possess and dispose of any
such property or improvements remaining upon its right-of-way, and may
proceed to repair or replace any such damage, and the grantee herein
shall be lisble to the graenbor for the full cost of such repairs or
replacements,

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

times.

In the event the work covered by this permit consists of or includes
major consbtructiony the cost of inspection thercof by the grantor and/or
the United States shall be paid by the applicanbe.

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

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

e POt oA e s O e S T S e e e e et e i PO ooe AL DO S0
THIS PERMIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT ENGINEER,

CORPS OF ENGINEERS, U, S. ARMI, OR HIS AUTHORIZED REPRESENTATIVE.

Signature(Grentor) (Title) (Date)

Terms of this permit Approveds
are hereby accepted

Signature (Grombee)  (Date) ' "~ (Date)

Distriet Engineer .
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REGULATIONS GOVERNING ISSUANCE OF PERMITS FOR USE OF
RIGHID=(F~WAY POR FLOOD PROTECTION PROJECTS

As the flood protection works and rights-of-way are owned by the
Local Interests and will be operated and maintained by them in accord-
ance with the Regulations of the Secretary of the Ammy, and issuance
of any permits to use any part of the rights-of-way will be handled by
the Local Interests, with the restriction that no such permit may be
issued without the approval of the District Engineer, as stated in para=-
greph Nos 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 projects The City or Levee Commission will then forward
the application to the District Engineer, Corps of Engineers, Sacra-
mento, California, with its recommendation, with reasons for such
recormendation, It is suggested thet the application and recormend-
dations be forwarded with a draft copy of the permit, in order thab
all objectionable features may be eliminated prior to its proffer to
the applicant as this may prevent misunderstandings and arguments.

If for any reason it is desired to forward the permit itself withoub
this intervening step, five copies of the proposed permit should be
included on which is stabed the exact use of the rights-of-way, for
which permission is being requested, together with any condition

or restriction of the permit. The permit should be signed by the
applicant and an official of the Local Interestss A drawing, sketch
or debail plans as may be rvequived to show the emact location, nature
of work and proposed method of construction should be attached to each
copy of permit. If the pemit is approved by the District Engineer,
three copies will be returned. This will enable each party concerned
to have a copy of the approved permit,

In any case where a permit is requested for any purpose which
might cause disfigurement or damage to the flood protection righits-
of-way or structure in its erection, use, or removal, it is suggested
that the applicant be required to post a bond of sufficient amount to
protect the Local Interests from any cost of repair or removal, and to
guarantee faithful perfommance of the permit conditions, In such cases
the permit should state the amount and conditions of the bonde

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

There is attached hereto a copy of a permit form which has been
successfully used by a number of cities and levee committeess
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