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FOREWORD

This manual has been prepared by the District Engineer, U.S. Army
Engineer District Corps of Engineers, San Francisco, California.

It is to be used as a guide by the Alameda County Personnel re-

sponsible for maintenance and operation of the San Leandro Creek Flood
Control Project.

In content it agrees with SPN OM 500-1-1 "Natural Disaster Ac-
tivities" published by the San Francisco District. The latest edition

of that publication is to be used to supplement the information in this
manual.

Maintenance in accordance with this manual is necessary to assure

the proper functioning of the improved channel and the continuation of
its benefits.

N ’ /Z/_&._,
H. A. FLE M, JR. /
Colonels” CE
District Engineer

Date: // %L\/&1 1777
J {
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OPERATION AND MAINTENANCE MANUAL
SAN LEANDRO CREEK FLOOD CONTROL PROJECT
ALAMEDA COUNTY, CALIFORNIA

INTRODUCTION

1. Assurances of Local Cooperation

Operation and maintenance of the San Leandro Flood Control Project
is authorized by a resolution of the Board of Supervisors of the Alameda
County Flood Control and Water Conservation District, dated Dec 19,
1967, which reads in part, "Now, therefore, be it resolved that it is
the policy and intent of the Board of Supervisors of the Alameda County
Flood Control and Water Conservation District to take any and all actions
within the Board's power to meet said conditions of local cooperation on
the said project om San Leandro Creek for flood control and allied
purposes, as follows:...d. Maintain and operate the completed works for
flood control in accordance with regulations prescribed by the Secretary
of the Army;"

2. Regulations

Federal regulations controlling the operation and maintenance of
this project are: (1) Title 33, Part 208, Section 10 of the "Code of
Federal Regulations" as approved by the Secretary of the Army in accor-
dance with authority contained in Section 3 of the Flood Control Act of
22 June 1936 (Public Law No. 738, H.R. 8455) as amended and supplemented
(See Exhibit A) and (2) Dept. of the Army Engineering Regulation "ER
11-30-2-339 Inspection of Local Flood Control Projects (See Exhibit B).

County compliance with Title 33 Regulations (Hereinafter referred
to as "Regulations'") as applicable, is required.

3. Project Authorization

The basis for authorization is contained in Section 205 of the
Flood Control Act of 1948 as amended by the Flood Control Act of 1962,
referred to as the Small Flood Control Projects Act.

1
4. Project Description—

The project on San Leandro Creek extends from San Leandro Bay up-
stream to 160 feet above the Southern Pacific Company trestle, a dis-
tance of approximately 9,940 feet in length consisting principally of
7,100 feet of unlined trapezoidal section and approximately 2,500 feet
of rectangular concrete section. The remaining length is composed of
riprapped transitions béetween the trapezoidal sections and the rec-
tangular section. The improved channel forms part of the boundary
between the cities of Oakland and San Leandro, California.

1/ Further channel details of the Federal channel are shown on the
inclosed set of drawings.



The trapezoidal channel has a bottom width of fifty feet and an
approximate average depth of ten feet. 1Its side slopes are 4H on 1V
lownstream and 3H on 1V upstream of Station 44+10 and it ends in a
hundred-foot riprap-lined transition to the concrete-lined rectangular
channel.

The inside width of the concrete-lined channel section varies from
25 ft. at Station 68490 to 15 ft. at Station 93495.28.

The inside height of the concrete reach varies from 5'-1-5/8" at
Station 68+90 to 9'-0" at Station 93+95.28.

At the upstream end of the concrete channel is a riprap-lined
trapezoidal transition to the natural streambed. This transition ex-
tends upstream to the end of the project at Station 97+00.

Included with these elements of construction are supplementary
required work including access and service roads and sub-drains behind
concrete walls and modifying existing storm drains, an irrigation system
and bracing of the bents of the Southern Pacific trestle.

5. Protection Provided

- The San Lean?ro Creek Flood Control Project is designed to provide
"lOO—year—flood“Z» protection for metropolitan areas of Oakland and San
Leandro and to prevent inundation of railroad property, highways and
agricultural areas. The design peak discharge is 2,800 cfs.

The Southern Pacific Company railroad bridge approaches are about 3
feet higher than the surrounding ground; consequently the approaches
serve as retaining dikes to direct overland flow into the creek. Con-
nections were made to existing drainage lines leading to the creek and
low~lying bench lands adjacent to the channel were filled to eliminate
ponding areas.

CHANNEL MAINTENANCE
6. Preface

A well-organized inspection schedule is an indispensable part of
the channel maintenance program. A comprehensive checklist such as
Exhibit C is to be used during the inspection to ascertain that no
feature is overlooked. Post-flood season inspections of channel bottom
and slopes are to be made directly following each flood season to allow
time for completion of maintenance work before start of the next flood

2/ "100-Year-Flood Control" protection design is based on a flood
of a magnitude with not more than one percent chance of being
exceeded.



season. Pre-flood season inspections are to be made preceding each
flood season to insure operability of the channel and to insure that
deficiencies noted during the post-flood season inspections have been
corrected.

Action for correction of deficiencies is to be taken immediately
upon discovery.

7. Maintenance Measures

Maintenance is to be carried out in accordance with the regulations
(Title 33).

In addition to maintenance procedures described in the regulations
the following maintenance measures are to be taken:

-The channel is to be excavated as frequently as necessary to insure
that the channel will contain the design flow. Therefore, as a minimum,
sediment is to be removed down to original channel design grade and
cross section everywhere along the channel where it threatens to reach a
maximum allowable cross sectional average deposition depth of 1.5 feet
over the bottom width of the channel. Permanent ranges for channel
cross sections are to be established and surveyed at least once each
three years to provide an estimate of channel aggradation. If it is
visually apparent that significant aggradation is occurring, the channel
is to be surveyed more frequently.

-Eroded areas beneath structures are to be cleared of debris and loose
material down to firm undisturbed earth. The eroded areas are then to
be filled with concrete or riprap properly designed to prevent future
erosion.

-Displaced riprap is to be replaced so that the channel is brought to
original design geometry. It is to be replaced as soon as practicable
after the recession of floodwaters.

~Any scour beneath the concrete channel or damage to the concrete chan-
nel shall be cleared of all floatage and loose material to firm un-
disturbed material and filled with concrete.

—Channel walls and all concrete structures shall be inspected for random
cracking, and large cracks filled to prevent lodging of foreign material
that would support plant growth. All eroded concrete shall be repaired
as soon as any reinforcing steel is exposed or erosion reaches a depth
of 4 inches.




—Necessary steps shall be taken to prevent damage to, or loss of, back-
fill behind walls through undue settlement, unauthorized removal of
-0il, sloughing of soil from adjacent property and disposition of refuse.

-All repairs are to be made in accordance with approved engineering
standards and by qualified personnel.

~The grade of the banks should be checked to be sure that settlement or
sloughing has not materially decreased their protective potential. In
all cases where the embankment grades settle below the design elevations
by more than one foot, fill material similar to that used in the orig-
inal construction is to be placed and compacted to obtain design grade.
All objectionable material is to be removed, the surface scarified to a
depth of approximately six inches, and the new fill placed and compacted
in layers. Where service roads have settled and are to be repaired,
gravel that is salvagable may be removed, stockpiled and reused.

-Debris is to be removed when it collects in an amount sufficient to
cause damage to riprap or to any structure, to cause erosion, or to
restrict the channel.

-Surfaces of the service roads and access roads are to be maintained in
original condition. All holes, soft areas and damaged road surfaces are
to be repaired annually.

Vegetation

Area surrounding ornamental trees and shrubs (a zone 15 feet wide):
All growth except grasses is to be removed from these zones and regrowth
prevented. Grasses are to be cut or mowed to prevent interference with
ornamental planting and to reduce fire hazard. Cuttings are to be
removed from the project area.

Channel bottom in the downstream end of the channel subject to
tidal action: All wild growth except flexible grasses and pickleweed is
to be cut as close to the ground as possible and cuttings are to be
removed. Stumps and stubble are to be sprayed or painted with a herbi-
cide.

-Channel Side-slopes: Except for landscape plantings and for wild
growth which is allowed as described below, the channel side-slopes are
to be kept clear. Grasses are to be mowed as close to the ground as
possible. Volunteer plants other than grasses and pickleweed are to be
removed before they are four feet high except as follows: clusters not




more than ten feet average diameter and spaced no closer together than
fifty feet edge to edge and single plants no closer than thirty feet to
any other plant may be allowed to remain uncut. Cuttings are to be
removed from the project area.

Selection and use of herbicides and pesticides is to be made in
compliance with applicable Federal, State and local regulations. Special
notice should be taken of EPA's guidelines on the handling, use and
disposal of pesticides.

OPERATION AND MAINTENANCE OF INTERIOR DRAINAGE

8. Preface

Fifteen drainage structures without flapgates have been modified as
required to open into the designed channel. There is one 4-inch drain
with a flapgate at Sta. 82+50.

There are a total of 34 drainage wells with flapgates recessed into
the concrete walls. Their locations are as follows:

STA. 72+15 (LT
STA. 74+90 (LT
STA. 77464 (LT
STA. 80+38 (LT
STA. 83+12 (LT
STA. 85+86 (LT
STA. 88+60 (LT
STA. 91+34 (LT
STA. 94+05 (LT
STA. 69+40 (LT

RT) DOUBLE (4)
RT) DOUBLE (4)
RT) DOUBLE (4)
RT) DOUBLE (&)
RT) DOUBLE (&)
RT) SINGLE (2)
RT) DOUBLE (4)
RT) DOUBLE (4)
RT) SINGLE (2)
RT) SINGLE (2)
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A1l flapgates function automatically and require no manual operation
except during maintenance.

9. Maintenance

The flapgates are to be maintained so that they do not leak, or
show erosion damage or corrosion and so that they function properly.

a. Inspection
Each drainpipe and flapgate is to be inspected early enough in

the season to allow time for repair or maintenance before the onset of
the rainy season.

b. Flapgate Inspection

~Inspect entire gate for corrosion - especially the machined faces.

-Close the gate and check the alignment and seating.



—Inspect the adjustable pivot points for damaged studs and for any
stiff, binding action.

-Inspect the assembly bolts and pivot lugs for corrosion and shearing.

-Inspect for trash and sediment deposit that interferes or might inter-
fere with the movement of the gate and flow of water.

c¢. Preliminary Preparation

Before repair of corroded surfaces the surface grease and oil
is to be removed with solvent. Corrosion is to be repaired with gates
in place.

Before cleaning and painting operations, all machined surfaces
are to be protected with masking tape and the tape removed when the work

is completed.

d. Cleaning and Painting

Clean the corroded areas by scraping, scaling and chipping to
remove the bulk of the coating. Follow this with wire brushing to
remove residues. Apply three coats of tar-base paint conforming to MIL-
C-18480A. A special primer is to be used under the tar-base paint only
if and as recommended by the manufacturer. The material is to be heavily
applied by brush at a coverage rate of approximately 80 square feet per
gallon to give a total dry film thickness of at least 40 mils for the
completed coating. The paint shall not be thinned unless recommended by
the manufacturer. Brushed strokes shall be at right angles to those of
the preceding coat. Application and drying time between coats shall be
performed under dry conditions and within the atmospheric temperature
ranges recommended by the paint manufacturer.

e. Lubrication

e. Lubrication is to performed at least once every 90 days as
follows: The machined faces of the flapgates shall be cleaned and
greased with a water resistant grease such as Conoco's "All-Purpose
Superlube'" or Texaco's '"Multi-Fax Heavy Duty No. 2," or Shell 0il Com-
pany's "Alvania No. 1," "Lubriplate No. AAA," or equal.

The pivot points are to be lubricated with a penetrating oil
while moving the gate back and forth. Should the gates bind or be
frozen they are to be disassembled and the bolts, studs and bronze
bushings cleaned and lubricated with the same grease as used for the
machined faces. Any broken or worn-out bolts, studs and busings are to
be replaced. Where steel bolts and studs are to be replaced, the re-
placement fittings material shall be stainless steel within the AISI 300
Series.



f. Miscellaneous Repairs

Clean out debris and sediment which may obstruct operation of
gates or flow of water. Repair any scoured earth embankment or riprap
areas with the same material as original. Damaged surfaces in corrugated
pipes are to be cleaned and coated with suitable bituminous paint.

10. Post-Flood Inspection and Restoration

After each storm which inundates the drainage structures an in-
spection is to be made and maintenance is to be performed to insure
that:

-All inlet and outlet structures are free of any debris or deposition
that might interfere with the free flow of water;

-All flapgates are free of debris and deposition that would inhibit
their functioning;

-Al1l flapgates are in good mechanical condition and function properly;

-All pipes (including those without gates or controls) are free of
debris that could inhibit or prevent efficient operation.

THE OPERATION AND MAINTENANCE SUPERINTENDENT

11. Authority

The office of Superintendent and its function is a mandatory re-
quirement as stated in the regulations (Title 33).

12. Duties

The duties of the Superintendent are as provided in the regulations
(Title 33) and as follows:

Weather Forecasts: The Superintendent is to keep posted on weather
forecasts so that flood fight forces can be mobilized in time. Also,
the Superintendent is to utilize rain-gage observers in the headwaters
of the basin to keep him informed on precipitation and the possibility
of flooding.

Training of Key Personnel: Key personnel should be trained to
sufficiently carry out field inspections (see para. 9 and 15) perform
regular maintenance work and handle the problems of flood control in a
quick and orderly manner. The Superintendent should have the name,
address, and telephone number of each key man and of each of a reason-
able number of substitutes. Also the key-man should have this informa-
tion on their subordinates. The organization of key-men should include
a substitute who can act in the absence of the Superintendent and enough
section foremen with leadership qualities to lead maintenance patrol
work of the entire levee.




The Semi-Annual Report: Paragraph (a), (6) of the regulations
Title 33) cites the mandatory requirement for submittal of a semi-
znnual report by the Superintendent to the District Engineer, covering
inspection, maintenance and operation of the project. The reports are
to be sent to the attention of the Emergency Operation Planner.

The report is to be submitted within the ten-day periods prior to
the first day of May and the first day of November of each year. It is
to include dated and signed copies of all field inspection reports (see
Exhibits C and D) made over the period being reported on.

In addition to the completed field inspection report forms, the
report 'is to contain all additional pertinent information including
dates and descriptions of proposed and completed temporary and permanent
repairs.

COMBATING FLOOD AND OTHER DAMAGE

13. General Statement

Most of the methods described here are based on years of experience
with the problems that arise during floods. However, they are not
intended to restrict the Superintendent or others concerned to a rigid
set of rules for every condition that may arise. If problems arise that
are not covered by these suggestions and the Superintendent is in doubt
about procedure he is to consult the District Engineer, U.S. Army Engi-
neer District, San Francisco, California. Meanwhile he is to follow
standard flood control procedure as closely as possible. It is better
to be over-prepared for a flood fight than to find at the last moment
that preparations were inadequate. Also, confidence of the protected
parties is a valuable asset that should not be lost through inefficient
operation of the protection system in time of emergency.

14. Premeditated damage

The Superintendent is to guard continually against premeditated
damage (vandalism). Personnel of the Corps of Engineers, U.S. Army,
whether military or civilian, are not vested with any civil police
authority in performance of their engineering duties and they are not to
assume such authority. 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 governmental
agencies. In the event that local law enforcement agencies prove in-
adequate, local interests, as provided by law, can request the aid of
State forces and the aid of Federal troops if additional support becomes
necessary. ’

15. TField Inspection

Personnel under the supervision of the Superintendent are to per-
form 90. calendar-day periodic inspections of the project to determine
the condition of all of the various components of the project and any
repair or replacement required.



The first inspection of each year is to be made well in advance of
the flood season so that required repairs may be completed before the
floods. Thereafter periodic inspections are to be made before and after
every high water period during the flood season and, otherwise, through-
out the year at intervals not to exceed ninety days.

Copies of forms such as Exhibits C and D are to be filled out
during each inspection. They are to be used in implementing required
repairs and to prepare the semi-annual report to the District Engineer,
San Francisco District Corps of Engineers. Particular attention is to
be paid to the following:
~Condition of the main channel, noting obstacles, dikes, debris, etc.,
that will substantially reduce capacity or create sufficient turbulence
to scour channel bottom or banks.

-Condition of embankment and any recent repairs.

-Condition of structures, culverts and flapgates.

~Condition of access and service roads, especially to areas where prob-
lems are likely to develop.

-Availability of emergency supplies (quantity, location, condition).
~Communications with operating personnel (telephone, radio).
~Availability of personnel on short notice (operators, labor, etc.).

16. Preliminary Repair Work

Because the water level rises and falls very rapidly on this proj-
ect, the amount of work that can be accomplished after the water level
starts to rise and before it reaches the maximum for that flood is
minimal. Therefore, it is imperative that the project be kept in con-
dition to accept design floods during the flood season. Work that
requires a temporary weakening of any bank or structure should not be
undertaken during the period from November through March. Repair work
during this period should be confined to emergency repair of damaged
areas.

17. Disaster Relief

It is the responsibility of local, state and municipal authorities,
supported by and/or working with the American Red Cross to adopt mea-
sures for the relief of flood disaster victims. Relief measures can be
undertaken by the Department of the Army through its Army Area Commander



under existing Army regulations; but such measures will be undertaken

only in extreme cases where local resources are clearly inadequate to
cope with the situation.

18. Flood Fight

1f, after preliminary organization and precautions, a flood fight
is necessary, the following procedures may be adopted.

Wave Wash: The Superintendent and Sector Foreman should examine
the channel slopes well before and during floodflows to find sites of
probable wave washing. Supplies of rolled bagging material and filled
sacks are to be held in readiness on wooden pallets. A well sodded
slope should withstand floodflows of an hour duration. During periods
of high wind and high water an ample labor force should be on standby.
Experienced men should be assigned to watch for signs of erosion. When
it is necessary to protect the slope it may be done in accord with
Exhibit E or F, whichever is appropriate.

Scours: Areas of high current velocities should be watched for
slope-scours, especially pipe and structure penetrations.

The standard method of retarding scour-erosion is to construct a
mat of stakes and brush over the eroding area. An approved method is to
drive stakes of appropriate size and wire the brush (or lumber if brush
is not at hand) in place and weighting it all down with sacks of gravel
or stone.

19. Tramsportation

When equipment must be moved over road that have become impassable
due to mud or sand, passage may be provided by laying a plank road or by
laying sheet steel or wire mats.

20. Liaison with District Engineer, Corps of Engineers, and Use of
Government Plant

It is the overall objective of the Corps of Engineers to insure the
integrity of its flood control works. Therefore it is necessary, espe-
cially during emergencies, that liaison be maintained between locally
responsible parties and the Corps of Engineers so that if an emergency
arises that is clearly beyond the capabilities of local interests, the
Corps of Engineers may assist. The District Engineer, U.S. Army Engi-
neer District, San Francisco, California, is authorized to use or loan
Government property and plant in cases of emergency where life or
property is in danger where no suitable other equipment is available
provided that such action is without detriment to the Government.
However, no assistance by the Government will be given unless it is
requested by the locally responsible party and local capabilities have
been exhausted.

10
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501861111177
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SILTY CLAY GRay WET, SOFT,
HIGHLY ORGANIC

Sa2, F/ 98

46 |96 141 |102|
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45110110977
132
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» \,
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neit anli
212|e
32
ML
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CH
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FAT
85|35|64|47 EYRz
|
i
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89306548
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c8 —]
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RuiReD e
Q
REQUIRED DEPTH
LEGEND NOTES

I Elevation indicates opproximate ground surfoce ond top
of boring. Elevations are based on the datum of Mean
Sea Level.

2.50i1 classificaiions are in accordance with Military Standard 6/98
“Unified Soil Classification System, /2 June /968,

3. freld visual classifications and descriptions of the vorious
soils encountered in the boring are shown to the right
of the log.

4. Soil symbols shown on the boring logs are based on
laboratory classification tests.

5. The results of Job. tests are shown 1o the left of the [og, and
/n boxes fo the right of the log.

6.Locations of exploration holes are showrn on Sheet /.

Gr.10=/0% Gravel

50.20=20 % Sand

Fi. 70= T0% Fines
LL=25=Liquid Limit 26 %

P1-5 = Plasticity /ndex =5

W = Moisture Content

X = Free Water Leve/ ot Completion of Hole
1 = Loboratory Test Results
CB = Chome/ Bottom

2F = Auger Boring

7F =UNdisturbed Somple Boring
| ' 6" @ Undisturbed Tube Sample
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Sa //, F/ 89
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CLAY, DaARK GRAY, MOIST, VERY STIFF, FAT
Sa 3, Fi97
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Tile 33—Navigation and 1!avigaklie Waters

Part 208—Flood Control
Regulations

300.'10 Local flood protection works; main-
tenance and operation of struc.
tures and facilities.

§ 208.10 Local flood protection works;
maintenance and operation of structures
and facilities—(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 8tate, political subdivision
thereof, or other responsible local
agency, which furnished assurance that
ft will maintain and operate flood con-
trol works in accordance with regula-
tions prescribed by the Secretary of the
Army, as required by law, shall appoint &
permanent committee consisting of or
headed by an official heretnafter called
the “Superintendent,” who shall be re-
sponsible for the development and main-
tenance of, and directly tn charge of, an
organization responsible for the efficient
operation and maintenance of all of the
structures and facilitles during flood
periods and for continuous inspection
and maintenance of the project works
during perlods of low water, all without
cost to the United States.

(3) A reserve supply of materials
needed during a flopd emergency 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 be permitted upon the rights-
of-way for the protective facilities,

(3) Mo improvement shall be passed
over, under, or through the walls, levees,
{mproved channels or floodways, nor
shall any excavation or construction be
permitted within the limits 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 Department of the
Army or his authorized representative
that such improvement, excavation, con~
struction, or alteration will not adversely
affect 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 engincering
practice. Advice regarding the effect of
proposed improvemcents or alterations
on the functioning of the project and in-
formation concerning methods of con-
struction acceptable under standard en-
gineering practice shall be obtatned from
the District Engincer or, il otherwise
obtained, shall be submitted for his ap-
proval. Drawings or prints showing
such {mprovements or alterations =as
finnlly constructed shall be furnished the
District Engincer after completion of the
work.

(8) It shall be the duty of the super-
intendent to submit a semiannual report
to the District Engineer covering inspec-
tion, maintenance, and operation of the
protective works.

(7Y The District Engineer or his au-
thorized representatives shali have ac-
cess at all times to all portions of the pro-
tective works.
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(8) Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptly taken or made.

(9) Appropriate measures thall be
taken by local authorities to insure that
the activities of all local organizations
operating public or private facilities con-
nected with the protective works are co-
ordinated with those of the Buperintend-
ent's organization during flood periods,

(10) The Department of the Army wil]
furnish locsl Interests with an Operation
snd Maintenance Manual for each com-
pieted project, or separate useful part
thereof, to assist them {n carrying out
their obligations under this part.

(b) Levees-—(1) Maintenance. The
Superintendent shall provide st all times
such maintenance as may be required to
insure serviceability of the structures in
time of flood. Measures shall be taken
to promote the growth of sod; extermi-
nate burrowing animals, and to provide
for routine mowing of the grass 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 erosion by planting of wiliows or
other suitable growth on areas riverward

of the levees. Periodic inspections shall .

be made by the Superintendent to insure
that the above maintenance measures
are being effectively carried out and,
further, to be certain that:

) No unusual settlement, sloughing,
or material loss of grade or levee cross
sectiot: has taken place;

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

tiil+ No seepage, saturated areas, or
sand boils are occurring;

tv) Toe drainage systems and pres-
sure relief wells are in good working con-
dition. and that such facilities are not
becoming clogged;

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

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

(vi{) No action i{s being taken, such
as burning grass and weeds during in-
appropriate seasons, which will retard
or destroy the growth of sod;

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

(x) Cattle guards and gates are In
good condition;

(x) Crown of levee is shaped so as to

drain readily, and rorndway thereon, if .

any. is well shaped and maintained;

(x{) There i3 no unauthorized grazing
or vehicular traffic on the levees;

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

8Buch inspections shall be made im-
mediately prior to the beginning of the
flood season; immediately following each
major high water period, and otherwise
at intervals not exceeding 90 days, and
such intermediate times as may be neces-
sary to insure the best possible care of
the levee. Immediate steps will be taken
to correct dangerous conditions disclosed
by such inspections. Regular mainte-

plished during the n
as scheduled by the SBuperintendent.

(2) Operation. During fiood periods
the levoe patrolled continuously

shall be
to locate possible sand bolls or unusual
of the landward alope and to be
osrtain that:

(1) There are no indications of slides
or sloughs developing;
(i) Wave wash or scouring action Is
ooccurring

(1) No low reaches of levee exist
which may be overtopped;
(lv) Mo other conditions exist which

g

taken to control any condition which
endangers the levee and to repalr the
damaged section.

(c) Flood walls-—(1) Maintenance.
inspections shall be made by the
Buperintendent to be certain that:

(1) No secpage, saturated areas, or
sand botls are occurring;

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

(1) No trees exist, the roots of which
might extend under the wall and offer
accelerated scepage paths;

(iv) The concrete has not undergone
cracking, chipping, or bresking to an
extent which might affect the stabflity
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 functioning
in time of flood;

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

(v1}) No bank caving conditions exist
riverward of the wall which might en-
danger its stability;

(vill) Toe drainage systems and pres-
sure relief wells are in good working con-
dition, and that such facilities are not
becoming clogged,

Buch inspections shall be made imme-
diately prior to the beginning of the flocd
season, immediately following each mas-
Jor high water period, and otherwise at
intervals not exceeding 90 days. Meas-
ures to eliminate encroachments and ef-'
fect repairs found necessary by such in-
spections shall be undertaken immed:-
ately. All repairs shall be accomplished
by methods acceptable in standard en-
gineering practice.

(2) Operation. Continuous patrol of
the wall shall be maintained during flood
periods to locate possible leakage at mon-
olith joints or seepage underneath the
wall. Ploating plant or boats will not be
allowed to lle against or tie up to the
wall. Should it become necessary during
a flood emergency to pass anchor cables
over the wall, adequate measures shall
be taken to protect the concrete and con-
structiou joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d) Drainage structures—(1) Mainte-
nance. Adequatc measures shall be taken
to Insure that inlet and outlet channels
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are kept open ana that trash, drift, or
debris is not allowed to accumulate near
drainree structures. Flap gates and
manur v operated gates and valves on
drainag  tructures shall be examined,
oiled, an. trial operated ai least once
every 90 duys. Where drainage struc-
tures are provided with stop log or other
emergency closures, the condition of the
equipment and its housing shall be in-
spected regularly &nd a trial installation
of the emergency closure shall be made
al least once each year. Periodic inspec-
tions shall be made by the Buperintend-
ent to be certain that:

(1) Pipes, gates, operating mechanism,
riprap, and headwalls are in gond con-
dition;

ui) Inlet and outlet channels are open;

i) Care is being exercised to prevent
the sccumulation of trash and debris
near the structures and that no fires are
beine built near bituminous coated pipes;

(v) Erosfon Is not occurring adjacent
te the structure which might endanger
its water tightness or stability.

FTrmmediate steps will be taken to re-
pair damage, replace missing or broken
parts, or remedy adverse conditions dis-
closed by such inspections.

(2} Operation. Whenever high water
conditions i{mpend, all gates will be in-
spected a short time before water reaches
the invert of the pipe and any object
which might prevent closure of the gate
shall be removed. Automatic gates shall
be closely observed until it has been as-
certained that they are securely closed.
Manualiy operated gates and valves shall
be closed as necessary to prevent inflow
of flood water. All drainage structures
in levees shall be inspected frequently
during floods to ascertain whether seep-
age is taking prace ajong the lines of
thelr contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition.

fe) Closure 3iructures—(1) Mainte-
nance. Closure structures for traflic
openings shall be inspected by the super-
intendent every 90 days to be certain
that:

(1) No parts are missing;

1 Meial parts are adequately cov-
crad ettt paint
ity All movahle parts are in satis-

factory working order;

(v) Proper closure can be made
promptly when necessary;

(v) Sufficient materials are or hand
for the erection of sand bag closures and
that the location of such materials will
be readily accessible in times of emer-
gency.

Tools and paris shall not he removed
for other use. Trlal erections of one or
more closure structures shall be made
once each vear, alternating the struc-
tures chosen so that each gate will be
erected at least once in each 3-year pe-
riod. Trial erection of all closure struc-
tures shall be made whenever & change is
made in kXey operating personnel. Where
railroad operaticn makes trial erection of
a closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may be substituted therefor.
Triael erection of sand bag closures !s not
required. Closure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repalred or replaced im-
mediately.

(2) Operation. Erection of each mov.-
able closure shall be started in sufficient

time to permit completion nefore flood
waters reach the top of the structure
sill. Information regarding the proper
method of erecting each tndividual clos-
ure structure, together with &£n estimate
of the time required by an experienced
crew to complete its erection wiil be given
in the Operation and Maintenance Man.-
ual which will be furnished local interests
upon completion of the project. Closure
structures will be inspected frequently
during flood periods to ascertain that no
undue leakage is occurring and that
drains provided to care for ordinary leak-
age are functioning properly. Boats or
floating plant shall not be allowed to tie
up to closure structures or to discharge
passengers or cargo over them.

(1) Pumping plants—(1) Mainte-
nance. Pumping plants shall be inspected
by the Superintendent at intervals not
to exceed 30 days during flood seasons
and 80 days during off-flood seasons to
insure that all equipment 1s in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
cleaning plant, buildings, and equipment,
repainting as necessary, and lubricating
all machinery Adequate supplies of
lubricants for all types of machines, fucl
for gasoline or diesel powered equipment,
and flash lights or lanterns for emergency
lighting shall be kept on hand at all
times. Telephone service shall be main-
tained at pumping plants. Al equip-
ment, Including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days. Megger testa
of all insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at intervals not to
exceed one yvear. A record shall be xept
showing the results of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be brought
to a satisfactory condition or shall be
promptly replaced Diesel and gasoline
engines shall ke started at such inter-
vals and allowed to run for such length
of time as may be necessary to insure
their serviceabllity In times of emer-
gency. Only skilled electricians and me-
chanics shal} be employed on tests gnd
repalrs. Operating personmel for the
plant shall be present during tests. Any
equipment removed from the station for
repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial opersted after reinstal-
lation. Repairs requiring removal of
equipment from the plant shiali be made
auring off-flood seasons insofar as prac-
ticable.

(2) Overation. Competent operators
shall be nn duty at pumping plants when-
ever 1t appears that necessity for pump
operstion i3 Imminent. The cperator
shal? thoronghly inspect, tiisl operate,
and place in resdiness al! plant equip-
ment The operstor shall be familiar
with rhe equipment manufacturers’ in-
structions and drawings and with the
“Opersting Instructions” for each sta-
ton. The equipment shall he operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
bhe exercised that proper lubrication is
keing supplied all equipment, and that no
overheaiing, undue vibration or noise is
occurring. Xmmediately upon Anal re-
cession of flood waters, the pumping sta-
tlon shali be thorcughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, oiled and greased.
A record or log of pumping plant opera-
tioa shall be kept for each station, a copy
of which shall be furnished the District
Engineer following each flood.

(g) Channels and floodways — (1)
Maintenance. Periodic inspections of
improved channels and floodways shall
be made by the Superintendent to be
certain that:

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

(1) The channel or floodway is not
being restricted by the depositing of
waste materials, building of unauthor-
ized structures or other encroachments;

(ili) The capacity of the channel or
floodway is not being reduced by the

., formation of shoals;

(iv) Banks are not being damaged by
raln or wave wash, and that no siough-
ing of banks has occurred;

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

(vi) Approsch and egress channels
adjscent to the improved channel or
floodway are sufficiently clear of obstruc-
tions and debris to permit proper func-
tioning of the project works.

8Such Inspections shall be made prior to
the beginning of the flood season and
otherwise at intervals not to exceed 960
days. Immediate steps will be taken to
remedy any adverse conditions disclosed
by such inspections. Measures will be
taken by the Superintendent to promote
the growth of grass on bank slopes and
earth deflection dikes. The Superin-
tendent shall provide for periodic repair
and cleaning of debris basins, check
dams, and related structures as may be
necessary.

(2) Operation. Both banks of the
channel shall be patrolled during periods
of high water, and measures shall be
taken to protect those reaches being at-
tacked by the current or by wave wash.
Appropriate measures shall be taken to
prevent the formation of jams of ice or
debris. Large objects which become
lodged against the bank shall be re-
moved. The improved channel or flood-
way shall be thoroughly inspected imme-
diately following each major high water
period. As soon as practicable there-
after, all snags and other debris shall be
removed and all damage to banks, riprap,
deflection dikes and walls, drainage out-
lets, or other flood control structures
repalred.

(h) Miscellaneous Jjacilities — (1)
Maintenance. Miscellaneous structures
and tacilities constructed as a part of
the protective works and other structures
and facilities which function as a part
of, or affect the efficient functioning of
the protective works, shall be perjodically
inspected by the Superintendent and ap-
propriate maintenance measures taken.
Damaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interlor run-off during flood
periods shall not be allowed to become
filled with silt, debrls, or dumped ma-
terlal. The Superintendent shall take
proper steps to prevent restriction of
bridge openings and, where practicable,
shall provide for temporary raising dur-
ing floods of bridges which restrict chan-
nel capacities during high flows,

(2) Operation. Miscellaneous facili-
tles shall be operated to prevent or re-
duce flooding during periods of high
water. Those facilitles constructed as
a patt of the protective works shall not
be used for purposes other than flood pro-
tectton without approval of the District
Englneer unless designed therefor.
{Sec. 3, 49 Stat. 1571, as amended; 33 U. 8. C.
701c) [® P. R. 9999, 10203]
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Regulation
No. 1130-2-339 29 October 1973
Project Operations
INSPECTION OF LOCAL FLOOD PROTECTION PROJECTS
(Reports Control Symbol DAEN-CWO-40)

1. DPurpose. The purposes of this regulation are to provide guidance

for the inspection of local protection projects and to standardize
reporting procedures for those projects on which maintenance by local
interests is considered to be deficient. This regulation will help to
insure effective operation of local flood protection projects by providing
for the inspection of such projects to see that they are being maintained
by local interests as required and are in good working order.

2. Applicability. This regulation is applicable to all Divisions and
Districts having civil works responsibilities.

3. References.

a., Title 33, Code of Faderal Regulations, Chapter 2, Part 208,
Flood Control Regulations.

b. ER 1150-2-301, Policies and Procedures.
c. ER 1130-2-335, Levee Maintenance Standards and Procedures.

4. Basic Policy. Division and District Engineers will keep informed

as to the operation and maintenance of local flood protection projects

to insure that essential maintenance work is performed and that the
project structures and facilities will operate as intended. To this

end, a schedule of timely inspections will be initiated that will permit
local interests to be advised of existing maintenance deficiencies and
allow for required corrective work to be accomplished prior to anticipated
flood seasons.

5. Inspection Criteria.

a. To provide a uniform inspection criteria, the questions in
Appendix B pinpointing common deficiencies are to be applied to each
project or project feature as appropriate. This list of questions is
not all inclusive, but will serve as a general inspection guide.

EXHIBIT B
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.. The maintenance of local flood protection projects shall be
consid red deficient when the local responsible agency has not fulfilled
its maintenance obligation in accordance with the requirements nf
Part 208.10, Title 33, CFR. Minor deficiencies that will not signitl-
icantly affect the attainment of project benefits nced not be reported
unless the local responsible agency indicates that it does not intend
to fulfill its obligation to correct the deficiencies or is unable to
fulfill its responsibility for maintenance.

6. Reports. Reports on local flood protection projects where maintenance
is considered to bhe deficient will be submitted annually on ENG Form 4390.
The areas of deficiencies are to be indicated by a checkmark in the
appropriate column. (The appropriate questioms in Appendix B will be
used as a guide in determining adequate maintenance.) . Details of

the deficiencies will be contained in the inspector's report and the
correspondence with local interests, copies of which are to be submitted
with the report form, Special problems or conditions will be noted

under remarks column or footmnoted. Negative reports will be submitted.
This report has been assigned Reports Control Symbkol DAEN-CWO-40

and will be submitted to HQDA (DAEN-CWO-M) WASH DC 20314 prior to

31 December.

FOR THE CHIEF OF ENGINEERS:

2 Appendixes RUSSELS. J. LAMP
APP A - ENG Form 4390-R Colo » Corps of Engineers
APP B - Inspection Guide Executive

2
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/

FOR ILLUSTRATION PURPOSES ONLY
(Local reproduction authorized - hlonk masters available from lccal FMO;
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APPENDIX B

Inspection Guide

1. Readiness for Flood Emergency:

a. Has an organization with legal responsibility been
established and a superintendent appointed who is responsible
for flood fighting operations?

b. Is there a published flood fighting plan and is an appropriate
supply of sandbags, tools and other flood fighting equipment readily

available for an emergency?

c. . Are key personnel trained in flood fighting techniques and
usc of equipment?

2. Maintenance Program:

a. Has a superintendent been designated who is responsible for
operation and maintenance of the project?

b. Is there a published program for inspection and maintenance
of the project and project features?

¢. Are inspections being made in accordance with the requirements
of Title 33, Code of Federal Regulations, Part 208, "Flood Control
Regulations'"?

d. Are inspection reports submitted by local interests as required
by existing regulations?

e. Is the Operation and Maintenance manual furnished by the Corps
readily available to the superintendent, and do his current instructions

to maintenance personnel reflect the guidance furnished in the manual?

3. Maintenance of Floodwalls:

a. 1Is there any evidence of seepage, saturated areas or boils
that might affect the stability of the structure?

b. Arec there any signs of undue settlement that may affect the
stability or watertightness of the structure?

¢c. Arc there any bank caving conditions riverward of the floodwall
which might endanger the stability of the structure?

B~1
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d. llas the concrete suflered cracking, spalling or deterioration
to an extent that may affect the stability or watertightness of the
structure?

e. 1I[ applicable, have the local responsible interests taken
any measures to correct the above conditionsg?

f. Are trees or other growths which might jeopardize the
stability or watertightness of the structure removed at regular
intervals?

g- 1Is debris or trash allowed to accummulate adjacent to the
floodwall? 1Is care being exercised to insure that fires are not
built adjacent to the floodwalls?

4, Maintenance of Levees:

a. Is the levee being naintained to the design section?

b. 1Is there any evidence of seepage, saturated areas or boils
that might affect the stabiliity of the levee?

¢. Have necessary repa.rs been made to cracks, erosion, or
other damages to levee slopes?

d. Are there any indications of wave-wash damage or scouring?
e. Arc there any indications of slides or sloughs developing?
f. 1Is sod cover on leveses being encouraged?

g. Is sod cover mowed regularly?

h. Is sod or other desirable cover fertilized and reseeded as
necessary?

5. Maintenance of Levee Crowns, Roadways and Gates:

a. Is the levee crown at design grade and is it shaped for proper
drainage?

b. Is undesirable growth permitted on levee crown?

¢. Are there any obstructions to vehicular passage along the
crown of the levee?

B-2
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d. Are access roads to and on the levee properly maintained?
¢. Are access ramps properly maintained?

f. Is unauthorized vehicular traffic permitted on the levee?
g. Are cattle guards and gates in good condition?

h. Are keys to locked gates readily available to authorized
personnel?

6. Maintenance of Revetted Areas:

a. Have damaged or subsided areas been repaired?
b. Is riprap material sound, e.g., not cracked or weathered?

¢. Ts bedding and/or bank material beneath riprap exposed or
disturbed? '

d. Are there any areas where riprap or revetment work have
been displaced, washed out or removed?

e. Are the revetted areas being kept clear of undesirable
growth.

7. Maintenance of Drainage Structures:

a. Are headwalls being kept in a reasonable state of repair,
e.g., no cracks, spalling or deterioration that will affect to
stability of the structure?

b. Arc flap gates, manually operated gates and valves in good
repair and operating condition?

c. Arc pipes through levee in serviceable condition, e.g.,
metal sound, no rust holes, no settled sections, no evidence of

piping or subsidence?

d. Are toe drain systems and pressure relief wells in good
working ordexr?

e. Arc inlet and outlet channels clear of growth and dcbris?

B-3
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f. Has viprap around drainage structures been displaced?

g. Is there any erosion that might endanger the stability or
watertightness of the -structure?

8. Maintenance of Pumping Plants:

a. Is all pumping equipment operable?
b. Is pumping equipment being properly maintained?

c. Is the regular inspection, testing and lubrication program
being followed?

d. Are adequate supplies of lubricants and fuel available for
gasoline and diesel powered equipment?

e. Is emergency lighting and communication ecuipment operable
and being properly maintained?

f. Are all switch gear, transformers, motor, valves, gates,
cte. operable and being proderly maintained?

g. Ls electrical wirinz in a satisfactory condition?

h, Are buildings being adequately maintained:

i, 1Is the operating room and sump clean?

j. 1Is corrosion mitigation equipment operable and being used?
k. Are operating manuals readily available?

1. Are operating personnel properly trained to operate and
maintain the equipment?

m., Arc operating logs being maintained and furnished the
District Engineer?

9. Maintenance of Ponding Areas:

a. Ts the capacity of ponding areas being reduced by the
accummulation of silt and other deposits?

b. Are ponding areas being kept clear of undesirable growth?

B4

EXHIBIT B
Sheet 7 of 9



ER 1130-2-339
29 QOct 73

c. Are fills and/or structures that reduce the capacity of
ponding areas permitted?

d. .Are inlet and outlet channels kept clear of debris and
undesirable growth?

10. Maintenance of Channels and Floodways: '

a. 1Is the carrying capacity of the channel or floodway reduced
by sand and silt deposits, or by undesirable growth or debris?

b. Are tributary channels clear of debris and other materials that
might jeopardize proper operation of the project under flood conditicns?

¢c. Are debris basins, check dams, and related structures
properly maintained? .

d. 1Is the dumping of trash and debris allowed?

e. Are there any unauthorized structures or encroachments
obstructing the channel or floodway?

f. Are banks being damaged by wave wash, sloughing, etc?
g. Have necessary repairs been made to eroded areas?

11. Maintenance of Closure Structures:

a. Are all moving parts of gated closure structures in good
working order?

b. Are stop-log units readily accessible when required for
closure?

c. Do stop-log units fit and are brackets in good condition?
d. Are stop-log units properly stored and maintained?

e. Is sufficient material on hand for erection of sandbag
closures? Is material readily accessible?

f. Can closure be made promptly when necessary?

@, Is there a program for trial erection of closure structures?
Is this program being carried out?

B-5
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12, Control of Encroachment and Trespass:

a. Have unauthorized structures through, over or adjacent to
the project been permitted?

b. 1Is there any unauthorized excavation within the project
rights-of-way?

c. Have agricultural activities been permitted to encroach on
the project rights-of-way?

d. Is unauthorized vehicular traffic permitted on the levees?
e. Are boundaries properly identified?

13. Control of Wild Growth:

a. Have trees and undesirable growth been cleared from the
levees and along side floodwalls?

b. Has undesirable wild growth been cleared from the channels
or floodways? ’

c. Does brush cover or other growth interferz with inspection?
d. Is sod cover on levees being encouraged?

e. Is there any unautlorized burning of grass and weed?

f. 1Is sod cover mowed regularily?

g. Is sod or other degirable cover fertilized and reseeded as
necessary?

14, Control of Burrowing Animals:

a. Is there an effective program for control of burrowing
animals?

b. Are animal burrows properly filled and compacted?

15, Control of Grazing:

a. Are fences and cattle guards kept in repair?
b. Are measures being taken to prevent overgrazing?

¢. Is there any unauthorized grazing?

d. Have cattle trails, etc. been resodded?

EXHIBIT B
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ALAMEDA CREEK
MAINTENANCE

INSPECTION AND REPORT CHECKLIST

Period: By:
From: To: Date:
Item Check* Item Check*
Levees Mechanical
1. Service Roads - - - - - 16. Drainpipes - - - - - -
2, Access Roads - - - - - 17. Flapgates - - - = - =
3. Riprap - - = = = = = = 18. Vertical Ladders -~ - -
4, Slope Erosion - - - - - 19. Other - -'=- - - - - -
5. Animal Burrows - - - -
6. Right-of-Way - - - - -
7. Detrimental Growth - -
8. Barricade - - = = - - -
9. Fencing - = = = = - - -
10, Signs - = = = = = = - -

Channel Bottom

11. Siltation - - = - = - -
12. Erosion — = = = = - = =

13, Trash - = = = = = = - =
14. Riprap - - - - - - - -
15. Other = = = = = = = = =

Comments:

* V = No maintenance work required.

]
It

Maintenance required (see appended sheet for explanation).

NOTE: THIS SHEET IS AN EXAMPLE AND IS NOT TO
BE FILLED OUT OR REMOVED FROM THE MANUAL. EXHIBIT C



SAN LEANDRO CREEK
OPERATION AND MAINTENANCE
MAINTENANCE DESCRIPTION

Item: (from Exhibit C)
Signature:
Date:

Description of Damage

Maintenance Performed

Precautions Taken Against Further Like Damage

Discussion

NOTE: THIS SHEET IS AN EXAMPLE AND IS NOT TO
TO BE FILLED OUT OR REMOVED FROM MANUAL. EXHIBIT D





