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FOREWORD

This manual has been prepared by the District Engineer, U.S. Army
Englineer District, San Francisco, Corps of Engineers, to acquaint respon-
sible local iInterests with the requirements of maintaining the levee sys- -
tem, including riprap protection, drainage culverts and miscellaneous
structures completed by the Corps of Engineers in October 1963 and ‘repaired
in October 1965. Timely effective maintenance is required to assure the
continuation of beneficial results from the work.

—Fambk C
FRANK C. BOERGE
Lt. Colonel, CE
District Engineer




¢

Moo o=

EAST WEAVER CREEK
LOCAL FLOOD PROTECTION PROJECT
'OPERAT [ON AND MAINTENANCE
MANUAL

 TABLE OF CONTENTS

Paragraph | Title _ Page
INTRODUCTION - 8
1 | AUTHOR | ZAT |ON | )
2 .. LOCATION | | | 1
3 N " PROJECT DESCRIPTION o R
| ACCOMPLISHMENT OF WORK - 2
b ‘COMPLETION | 2
LOCAL coopERATloﬁ 2
5 ASSURANCE OF COOPERATION 2
MAINTENANCE AND OPERAT [ON 3
6 - PURPOSE 3
7 ~ REGULAT IONS 3
8 DUTIES OF SUPER INTENDENT 5
a. Training of Key Personnel 5
b, Stream Flow Stages 5
c. Semi=-annual Report 5
d., Check Lists 5
e. Proposed Improvements or Alterations 6
9  LEVEES | 6
10 DRAINAGE STRUCTURES 7
1" CHANNELS AND FLOODWAYS 8
12 - MISCELLANEOUS FACILITIES 9




TABLE OF CONTENTS (Cont'd)

Paragraph e S Title . : Page
METHODS OF COMBATTING FLOOD CONDITIONS 10
13 SUGGESTED METHODS 10
‘a, Earthen Levees 10
b, Premeditated Damage 10
c. Security L 10
d. Human Element 10
e. Inspection of Flood Control Works 11
f. Preliminary Repair Work 11
g. Disaster:Relijef 12
h. Flood Fight 12
I. Topping 12
J. Transportation 13
k. Check Lists" ' 13
1. Use of Government Plant 13
m. Flood Emergency Manual 13
EXHIBITS
Exhibit Description
A Code of Federal Regulations, Title 33, Part 208,
Section 208 10
B Resolution No. 35-60 of Trinity County Board of
Supervisors
c ' lnspectlon*Check List
D Flood Emergency Construction Plates |1 = 5
APPENDIX;

Record Drawings File 101-45-17 Sheets 1 = 13

ii




®

e S e A

OPERATION AND MAINTENANCE MANUAL

LOCAL FLOOD PROTECTION PROJECT
'EAST WEAVER CREEK '
WEAVERVILLE, TRINITY COUNTY, CALIFORNIA

INTRODUCTION

1. AUTHOR IZATION

The East Weaver Creek Flood Control Project was authorized under the
authority contained In Sectlon 205 of the Flood Control Act, approved
30 June 1948, as amended by Public Law 685, 84th Congress, adopted
11 July 1956. The project was approved for construction by the Office
of the Chief of Engineers' 2d Indorsement dated 10 July 1962 to the
Detalled Project Report, East Weaver Creek, Trinity County, California
(Public Law 685) dated 6 February 1962,

2. LOCATION

The East Weaver Creek pr erville in Trinity

. e East Weaver Creek basin drains approx-
oining with the west branch a short distance’
below the bridge on U, S Highway 299 to form a tributary of the Trinity
River, which it enters at Douglas City, California, about six miles south
of Weaverville. The Trinity River In turn, Is a tributary of the Klamath
River. A vicinity map of the basin is shown as Sheet 1 of the Appendix.
East Weaver Creek Basin proper varies in elevation from 2,000 to 7,500
feet mean sea level, over a stream distance of nine mlles. .

3. PROJECT DESCRIPTION

The project consists of channel improvements as shown on the appended
plans Sheets 1 through 13, File 101-45-17. The downstream end of the pro-
Ject Is at Statlon 7+00, approximately 250 feet downstream from the pre-
sent U.,S. Highway 299 Bridge. This Is a new 86-foot triple~span bridge
which replaces the former 12-foot by 9-foot triple box culvert and has a
cross section capable of passing the project flood discharge. Beginning
at Statlon 7+00 and continuing upstream to Statlion 30+00, the creekbed
has been realigned and improved to provide a trapezoidal channel. Levees |
have been constructed on both banks, beginning at Station 7+00 on the
right bank. The improved trapezoldal channel extends from Station 7+00
to Station 27+00, has a uniform bottom width of 40 feet and 1 vertical on
3 horizontal channel slde slopes, extending to form the streamside slopes




of the levees. Both levees have a crown width of 12 feet, with landside
slope of 1 vertical on 2} horizontal. From Station 27+00 to Station 30+00
the channel bottom flares to meet the natural bottom width and both levees
tie Into high ground at Station 31+65 on the centerline of the channel,
Riprap was required both on the channel bottom and side slopes from
Statfon 8+46 to Station 26+00 due to expected high velocities of flow
within the confined channel, 36 ‘inches thick on bottom and 24 inches thick
on both side slopes. A bedding layer was not required since the channel
and both side slopes are sand and gravel. From Station 26+00 to Station
31465 the existing channel bottom is bedrock and only the side slopes of
channel and levees are protected by riprap.

In the upper reaches of the project above Station 31465, the natural
channel is such that only two short levee sectlions on the left bank were
required, at low areas to prevent flanking of the improved channel. A
short break was repalired at Station 37+00 on the centerline referred to
as Offset Levee '"A'" on the appended plans. This section is not riprapped.
- 0ffset Levee 'B'", constructed between Stations 38+33 and 43+33, also was
not riprapped as It is exposed to velocities of 6 feet per second or less.
Since the setback levee (0ffset Levee ''C'') constructed between Stations
50+70 and 54400 will be exposed to velocitles of up to 15 feet per second,

a 24 Inch layer of riprap was provided. The upper_cnd of the.piatact is

at Station 54+0L4.
o Y

‘ ACCOMPLISHMENT OF WORK
L, COMPLETION

Work on the project was Initiated in ' d the completed pro-
tective works were turned over to Trinity County for operation and maln-
tenance in November 1963. The flood of December 1964 caused erosion of
riprap and slopes at Isolated points. Under the provisions of Public
Law 99 the project was restored to its original condition as shown on
the appended plans. The restoration was completed in October 1965 and
turned over to Trinity County for operation and maintenance.

LOCAL COOPERATION
5. ASSURANCE OF COOPERATION
The Board of Supervisors of the County of Trinity, on L October 1960,
passed Resolution No. 35-60 relating to the East Weaver Creek Flood Con-
trol Project (Exhibit B) whereln they agreed to meet all conditions of

local cooperation of the project and will:

a. Provide, without cost to the United States, all lands, easements
and rights-of-way necessary for construction of the project.

b. Hold and save the United States free from damages due to the con-
struction works, ‘
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‘Relocate all utilities that might interfere with project construction and

c. Maintain and operate all works after completion In accordance
with regulations prescribed by the Secretary of the Army. :

d. Rebulld or Improve all bridges and culverts in the project reach.

future operation. The work to be accomplished In accordance with plans
approved by the Chief of Engineers. In lieu of performing the required.
construction, contribute In cash the cost of making these modifications
and relocatlons., '

e. Prevent any encroachment on the project channels whlch mlght
interfere with their functionlng for flood control.

f. Contribute in cash prior to Iinitiation of construction ran amount
of money required to prevent federal expenditures for the project from
exceeding the $400,000 statutory limitation under Publlic Law 685, 8hth
Congress, 2d Session, or In lieu thereof, perform construction equlvalent
to that amount'in accordance with plans approved by the Chief of Engineers.

MAINTENANCE AND OPERATION
6. PURPOSE

The purpose of thls manual Is to assist the responsible local author—
Itles in carrying out their obligations through provision of information
and advice as to the operation and maintenance requirements of the project.
The appended construction plans are included as an aid In proper mainten-
ance and should be adhered to.

7. REGULATIONS

Section 208.10, Title 33 of the Code of Federal Regulation contains ,
rules for the malntenance and operation of local flood protection works /’
approved by the Secretary of the Army in accordance with authority con-
tained in Section 3 of the Flood Control Act of 22 June 1936, as amended
and supplemented., A copy of the complete regulations will be found in
Exhibit A. Compliance with these regulations 1s one of the requirements
of local cooperation. Applicable portions of the regulations &re.as follows:

""General.

(1) The structures and facllities constructed by the United
States for local flood protection shall be continuously maintained In
such a manner and operated at such times and for such periods as may be
necessary to obtaln the max!mum benefits.

(2) “The State, political subdivision thereof, or other respon-
sible local agency, which furnished assurance that it "will maintain and
operate flood control works In accordance with regulations prescribed
by the Secretary of the Army, as required by law, shall appoint a perman-
ent committee consisting of or headed by an officlal hereinafter called -

3
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the ''Superintendent,' who shall be responsible for the development and
maintenance of, and directly In charge of, an organization responsible
for the efficlent operation and maintenance of all of the structures and
facilities during flood periods and for continuous Inspection and main-
tenance of the project works during periods of low water, all without
cost to the United States, '

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

() No encroachment or trespass which will adversely affect the
efficient operation or maintenance of the project works shall be permit=-
ted upon the rights=of-way for the protective facilities.

(5) No Improvement shall be passed over, under, or through the
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 Il any Teature of the works without
pedor determination by the District Engipneer ofthe lasarToentor the

ha ad_reorecsants o ths o loorg

Army _qr hls 3 emen excavation,

construction, or rsely affect the functioning of
lities. Such improvements or alterations as may be

found to be desirable and permissible under the above determination shall
be constructed In accordance with standard engineering practice. Advice-
regarding the effect of proposed improvements or alterations on the func-
tioning of the project and information concerning methods of construction
acceptable under rd_engineering practice shall be obtained from the
District Engincer o api=SldlicerIng pract oo Sho L beobrained from t

approvarl. SF!w?ﬂgs or prints showing such Improvements or alterations as

finally constructed shall be furnished the District Engineer after com-
pletion of the work,

(6) 1t shall be the duty of the superintendent to submit a seml-
annual report to the District Engineer covering Inspection, malintenance,
and operation of the protective works.

(7) The District Engineer or his authorized representatives
shall have access at all times to all portions of the protective works.

(8) Maintenance measures or repairs which the District Engineer
deems necessary shall be promptly taken or made.

(9) Appropriate measures shall be taken by local authorities
to insure that the activities of all local organizations operating public
or private facilities connected with the protective works are coordinated
with those of the Superintendent's organization during flood periods.

(10) The Department of the Army will furnish local interests with
an Operation and Maintenance Manual for each completed project, or sepa-
rate useful part thereof, to assist them in carrying out thelr oblliga-
tions under these regulations,'
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8. DUTIES OF SUPERINTENDENT

- In line with the provisions covered by the regulations, the general
duties of the Superintendent should include the following: g

~a, Training of key personnel. Key personnel should be trained in
order that regular malntenance 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
available the names, addresses and telephone numbers of all his key men
and a reasonable number of substitutes, These key men should In turn
have similar data on all the men that will be necessary for assistance
In. the discharge of thelr duties. The organization 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 malntenance
patrol work of the entire levee during flood fights. High qualities of
leadership and responsibility are necessary for these positions.

b. Stream flow stages. Permanent arrangements should be made by
the Superintendent with the United States Weather Bureau to secure fore- -

casts of weather conditions to plan adequate measures of protection.

.~ ¢, Semi-annual report. The seml-annual reports required under the
regulations should be submitted within a =day perlod prior to | June

and | December of each year and should Include all dated copies of
rts of Inspections made during the period of report. Also, the nature,

date of construction, and date of removal of all temporary repairs and
the dates of permanent repalrs should be included in thls report, Other
Items and suggestions relative to public cooperation, public sentiment
on the protection obtained, and other allied subjects are considered per-
tinent and desirable data for inclusion in the report, but are not
required. In addition, a brief narrative statement on general function-
Ing of the project, condition of the works and proposals for repairing
damages or remedying any defects that become apparent will be helpful. A
suggested form for submission of the semi-annual report covering: the
major features of maintenance, inspection and operation is furnished as
Exhibit C for the convenience of the Superintendent. The organization
responsible for the maintenance and operation of the project Is required
to provide tts own forms in accordance with the sample,

d, Check lists. The check lists shown in Exhibit C should be used
In each Tnspection to Insure that no features of the protective system
are over-looked. Items requiring maintenance should be noted thereon;
if items are satisfactory they should be so indicated by a check.




e. Proposed Improvements or alterations. Drawings or prints of pro-
posed Improvements or alterations to the existing Flood Control Works must
be submitted for approval to the District Engineer, U.S. Army Engineer
District, San Francisco, Corps of Engineers, San Francisco, California,
sufflclently In advance of the proposed constructlon to permlt adequate
study and conslderation of the work, The Trinity County Road Department
shall review all propesed plans of Improvement for appropriateness and
assurance that the Improvements are located on the plans with proper

reference to project centerline station. This review will be accomplished prior

to submittal to the District Engineer. Drawings or prints, In duplicate,
showing any Improvements or alterations as finally constructed should

be furnished to the DIstrict Engineer, U.S. Army Englneer District,

Corps of Englneers after completion of work.

9. LEVEES

Inspection and malntenance of levees shall be In accordance with para-

graph 208,10 (a) General, (see paragraph 7 of this manual) and 208.10 (b)
which states:

''Levees

(1) Maintenance. The Superintendent shall provide at all times
such malntenance as may be required to Insure serviceablility of the struc-
tures in time of flood, Measures shall be taken to exterminate burrowing
animals, and to provide for routine removal of wild growth and drift
deposits and repair of damage caused by erosion or other “forces. 'Perfodic
Inspections shall be made by the Superintendent to Insure that the above
maintenance measures are being effectively carrled out and, further, to
be certain that:

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

(11) 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;

(111) No seepage, saturated areas, or sand bolls are occurring;

(1v) Dralns through the levees and gates on sald drains are
in good working condition;

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

(vl) Access roads to and on the levee are belng properly
malntained;

(vil) Cattle guards and gates are in good condition;
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(vit1) Crown of levee is shaped so as to drain readily, and
roadway thereon, If any, is well shaped and maintained;

(i1x) There is no uﬁauthorlzed,vehlculér traffic on the levees;

‘ (x) Encroachments are not being made on the levee rlght-of-
way which might endanger the structure or hinder Its proper and efficlient
functioning during times of emergency.

Such inspectlons shall be made immediately prior to the begin-
ning of the flood season; immediately following each major high-water
period and otherwise at intervals not exceeding 90 days, and such inter-
mediate times as may be necessary to insure the best possible care of the
levee. Immediate steps will be taken to correct dangerous conditions by
such Inspections, Regular maintenance repair measures shall be accomplished
during the appropriate season as scheduled by the Superintendent.

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

(1) There are no indications of slides or sloughs developing;
(i1) Wave wash or scouring action Is not occurring;
(111) No low reaches of levee exist which may be oVertopped;

~ (iv) No other conditions exist which might endanger‘the
structure, '

Appropriate advance measures will be taken to Insure the
avallability of adequate labor and materials to meet all contingences. -
Immediate steps will be taken to control any condition which endangers
the levee and to repalr the damaged section.'

Compliance with the provisions prescribed Is essential for the
efficient malntenance of the levee system and the successful operation
of the project. Check lists suggested under Exhibit C should be used in
each inspection to insure that no feature of the protective works are
overlooked. Items requiring maintenance should be noted thereon; if items
are found satisfactory they should be so indicated by a check.

10 DRAINAGE STRUCTURES

Inspection and maintenance of drainage structures shall be in accord-
ance with paragraph 208.10 (a) General, (see paragraph 7 of this manual)
and 108.10 (d) which states: '

'""Drainage structures.

(1) Maintenance. 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 accumulate near drainage structures, Flap gates and manually .
operated gates and valves on dralnage structures shall be examined, ofled,

and trial operated at least once every 90 days, Perlodlic Inspectlons shall

be made at least once each year. Periodlc Inspections shall be made by

the Superintendent to be certaln that:

(1) Pilpes, gates, operating mechanlism, rlprap,'ahd head~
walls are In good conditlion;

(11) Inlet and outlet channels are open;

(111) Care Is belng exerclsed to prevent the accumulation of
trash and debris near the structures and that no flires are being bullt near
bituminous coated plpes;

(fv) Erosfon 1s not occurring adjacent to the structure which
might endanger Its water tightness or stablility,

Immediate steps will be taken to repalr damage, replace
missing or broken parts, or remedy adverse conditions disclosed by such
Inspections.

(2) Operation. Whenever high water conditions Impend, all gates
will be Inspected a short time before water reaches the Invert of the plipe
and any object which might prevent closure of the gate shall be removed.
Automatic gates shall be closely observed until it has been ascertalned
that they are securely closed. Manually operated gates and valves shall
be closed as necessary to prevent Inflow of flood water. All dralnage
structures In levees shall be inspected frequently during floods to
ascertain whether seepage Is taking place along the lines of their
contact with the embankment, Immediate steps shall be taken to correct
any adverse condition," '

_ Levee fallure caused by neglected dralnage 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 regulations,

11, CHANNELS AND¥ FLOODWAYS

Inspection and malntenance of channels and floodways shall be In
accordance with paragraph 208,10 (a) General, (see paragraph 7 of this
manual) and 208.10 (g) which states:

'"Channel and floodways.

(1) Malntenance. Periodic fngpections 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; .

(11) The channel or floodway is not being restricted by the

8
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depositing of waste materials, bulldlng of unauthorized structures or

other encroachments:

(111) The capacity of the channel or floodway Is not being reduced
by the formation of shoals'

(lv) Banks are not being damaged by rain or wave wash and that .
no sloughing of banks has occurred;

(v) RIprap sections are in good condition;

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

Such Inspections shall be made prior to the beginning of the
flood season and otherwise at Intervals not to exceed 90 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.

(2) oOperation. The bank of the channel shall be patrolled during
periods of high water, and measures shall be taken to protect those reaches
being attacked by the current or by wave wash, Appropriate measures shall
be taken to prevent the formation of jams of debris. Large objects which
become lodged against the bank shall be removed., The improved channel shall
be thoroughly inspected immediately following each major high water period,

As soon as practicable thereafter, all snags and other debris shall be removed
and all damage to banks, riprap, drainage outlets, or other flood control
structures repaired. ~ ‘

12, MISCELLANEOUS FACILITIES

Inspection, maintenance and operation of miscellaneous facilities shall
be In accordance with paragraph 208.10 (a) General, (see paragraph 7 of this
manual) and 208,10 (h) which states:

""Miscellaneous facilities,

v (1) Maintenance. Miscellaneous structures and facilities 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 periodically inspected by the Superintendent and appropriate
maintenance measures taken. Damaged or unserviceable parts shall be repaired
or replaced without delay. The superintendent shall take proper steps to
prevent restriction of bridge openings.

(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 District Engineer unless
designed therefor."




METHODS OF COMBATTING FLOOD CONDITIONS

13. SUGGESTED METHODS -

Most of the methods described herein have been developed during years
of experience with the various problems that often come up during periods
of high water, and they are not intended to restrict the superintendent,
or others concerned, to a rigid set of rules for every condition that may
arise., The remarks are primarily concerned with the earthen portions of
the levee system., |f problems not covered by these suggestions arise,
where the Superintendent Is in doubt as to the procedure to be taken, he
will be expected to consult the District Engineer, U,S., Army Englneer
District, San Francisco, Corps of Engineers, San Francisco, California,
and follow standard engineering practices in meeting the situation,

It should be noted that it is much better to be over-prepared for a
""flood fight'' than to find at the last moment that preparations were
incomplete or unsatisfactory, Confidence of the protected persons and
firms is a valuable asset that should not be carelessly lost through
inefficient operation of the protection system in time of emergency.

a. Levees. A levee is in possible danger whenever there is water
against it. This danger varies with the helght of the water, the duration
of the flood stage, and the intensity of the current., A well-constructed
levee of proper section should, if maintained and not overtopped, hold
throughout any major flood., However, a serious accident may result in a
break. Foundation troubles result in sand bolls or a sinking levee, and
the local use of unsatisfactory materials causes slides and sloughs.
However, such threatened failures can be met If prompt action is taken
and proper methods of treatment are used. Exhibit D, Plates 1 - 5 are
attached to aid in flood emergency construction.

b, Premeditated Damage. The Superintendent should continually guard
against premeditated damage to the levee,

c. Security. Personnel of the Corps of Engineers, U,S. Army, whether
military or clvilian, are not vested with any civil police authority in the
performance of their engineering duties, and they will not attempt to
exercise any such authority. 1In the event local law enforcement agencies
prove inadequate, local interests can request the aid of State Forces, and
if additional support becomes necessary, Federal troops can be requested
as provided by law.

d., Human element. Panic does not directly endanger the levee, but
psychological fear due to lgnorance of actual conditlions may serlously affect
the high-water fight during a critical moment. This fact may be considered
in organlization for emergency work. Confidence, engendered by an efficient
organijzation, free from local jealousies, Is the best guard against panic.
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e. Inspection of Flood Control Works. As soon as heavy rains
that cauld result in flood flows is forecast, the Superintendent should
form a skeleton organization, capable of quick expansion, and assign
individuals (Sector Foremen) to have charge of definite sections of levees.

- As his Initlal 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 matters: : B

: (1) Sector limits; ascertain that the dividing line between
sectors is plainly determined and, 1f necessary, marked. ‘ :

(2) cCondition of new levees and recent repairs.

(3) Condition of culverts, flap gates. |

(4) Transportation facilities; roads and rail.

(5) Material supply; quantity, location, and‘condition.

(6) Communications; locate and check all necessary telephones
In the sector.

f. Preliminary Repair Work. After the initial inspection has
been made, each Sector Foreman should recruit a labor crew and provide
it with tools.such as shovels, axes, wheelbarrows, etc. In addition,
bulldozers, scrapers, trucks, etc., should be located and made ready
for use is case of emergency. Then immediate action should be taken to
perform the followling work: '

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

(2) Repair gaps where road crossings have been worn down
and the levee is below grade. In filling the road crossings, it may be
necessary to obtain material from landside borrow pits, in which case
excavation 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.

(3) Repair and close all flap gates on culverts and see that

they are seated properly before they are covered with flood waters.

() Ascertain that all roads to and along the levee are in
a good state of repair. The Superintendent should obtain assistance
from the county road forces to have all roads put In first-class conditidn.

(5) Locate necessary tools and materials (sacks, sandbags,
brush, lumber, lights, etc.), and distribute and store the same at points

. where active maintenance is anticipated.

1"
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(6) Check and obtain repair of all telephone lines
necessary for operation, obtain lists of all team forces, motorcars, ard
truck transportation that can be made available.

(7) Make thorough arrangements with reliable citizens of the
community for the supply, transportation, subsistence, and shelter for
the necessary labor,

(8) Investigate all drainage ditches on the landside of the
levee and open these drains when obstructions exist.

(9) Remove all dynamite and explosives of any kind from the
vicinity of the levee.

g. Disaster Relief. It Is the responsibility of local, state,
and municlpal authorities, supported by and/or working in connection
with the American Red Cross to adopt measures for the relief of flood
disaster victims. Relief measures can be undertaken by the Department
of the Army through Its Army Area Commander under existing Army Regulations,
but such measures will be undertaken only as a last resort, in extreme
cases and under compelling circumstances where local resources are clearly
inadequate to cope with the situation.

h. Flood fight. After the above preliminary organization and
precautions have been completed, the '"Flood fight'' itself commences. The
methods of combatting various defects in the earthen levee described in
the following paragraphs have been proved effective during many years of
use by the Department of the Army.

(1) Sandboils. These danger spots are serious if discharging
materfal. The common method of controlling sand boils consists of walling
up a watertight sack ring around the boil up to a helght necessary to
reduce the velocity of flow to a point at which material is no longer
discharged from the boil. See Exhibit D 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 sand.

(2) Scours. A careful observation should be made of the
riverside of the levee at all localities where high current velocities
-are observed. Trouble may be looked for at road-crossing ramps and places
where pipes, sewers and other structures penetrate the levee. The approved
method to check scours or erosion on the slope is to dump large rock (100
to 500 pounds) as soon as the erosion becomes evident.

i. Topping. Immediate consideration should be given the grade
line of each levee section by comparison of existing grades with those
shown on the appended drawings. |f any reaches show a grade below the
previous highest water, emergency topping should be undertaken at once
to such a grade as may be established by the District Engineer, U.S. Army
Engineer District, San Francisco, Corps of Engineers, San Francisco,
California, as follows:

12
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(1) Sack topplng. Sack topping may be used to raise the
crown of the levee about three feet, The sacks should generally be lald
stretcherwise or along the levee for the first layer, crosswise for the
second layer, and so on. Sacks should be lapped at least 1/4-inch either
way and well mauled into place. When properly sacked and tamped, one
sack WLII give about three to four inches of topping. See Exhibit D,
Plate 4,

(2) Lumber and sack topping. This is the most commonly
used method of ralsing low reaches in emergencies. |In putting on this
topping, as well as other topping, a careful line of levels should be
run and grade stakes set in advance. 2'' x W'' x 6' stakes should then
be driven on the riverside of the crown six feet apart, and 1" x 12"
boards nalled to the landside of the stakes. This wall, backed with a
single tler of sacks, will hold out at least one foot 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
extreme cases, a three-foot topping if properly braced behind the 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 D, Plate 5.

j. Transportation. In Instances where it Is necessary to send .
equipment over roads that are impassable due to mud or sand, their
passage may be provided by the use of a plank road or by means of steel
or wire mats. :

k. Check lists. The inspection list in Exhibit C is furnished
for reproduction and use by the local interests as a check list for
inspections and also for use in making the required semi-annual reports.
This 1ist should be used in each inspection to insure that no feature -
of the protective system is overlooked. Items requiring repairs should
be noted thereon; if items are satisfactory, they should be indicated
as such.

1. Use of Government Plant. The District Engineer, U,S. Army
Engineer District, San Francisco, Corps of Engineers, Is authorized to
use or loan Government property and plant in cases of emergency where
life is in danger and there is no opportunity to secure prior authority
for such use. The authority also extends to saving of property where
no suitable private equipment is available, provided that such use is
without detriment to the Government.

m. Flood Emergency Manual. The most recent '"Flood Emergency
Manual'' published by the U.S. Army Engineer District, San Francisco,
Corps of Engineers, should be used to supplement the information furnished
In this Operation and Maintenance Manual.
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Part 208—Flced Centvel
Regulations

Sec.

900.10 lLocal flood protestion works; main-
tenance and operation of strus-
tures and facilities.

$900.10 Locsl flood protection works;
maintenance and operation of struetures
and facilities—(a) QGeneral. (1) The
structures and facilities 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
or other responsible local
ngency. which furnished assurance that
it will maintain and operate flood eon-
trol works in aecordance 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 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 eflicient
operation and maintenance of all of the
structures and facilities during flood
periods and for continuous inspection
and maintenance of the project works
during periods of low water, all without
cost to the United States.

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

(4) No -encroachment or tresplu
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.

(8) No improvement shall be passed
over, under, or through the walls, levees,
improved 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 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 improvements or alterations as
finally constructed shall be furnished the
District Engineer 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, maintcnance, and operation of the
protective works.

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

CODE OF FEDERAL REGULATIONS

Chapter ll—Corps of Engineers

(8) Maintenance measures or repairs
which the District Engineer deems nec-
essary shall be promptly taken or made.

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

(10) The Department of the Army will

furnish local interests with an Operation -

and Maintenance Manual for each com-
pleted project. or separate useful part
thereof, to assist them in carrying out
their obligations under this part.

(b) Levees—(1) Maintenance. The
Superintendent shall provide at 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 willows 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
section: has taken place;

(11) 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;

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

tiv) -‘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;

(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;

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

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

(X) Crown of levee is shaped o0 as to
drain readily, and roadway thereon, if
any, is well shaped and maintained;

(x{) 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 dur-
lnc times of emergency.

shall be made Im-

Such inspections
mmortcmmatm
lluon immediately following each
major high ‘water period, and otherwise
tervals not exceeding 90 days, and

to
by such inspections. Regular mainte-

(ﬂ)'-nwuhormﬂuucuonu
not occurring;

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

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

Appropriate advance measures will be
taken to insure the availability of ade-

endangers the levee and to repair the
damaged section.

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

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

(1) No undue settiement has occurred
which affects the stability of the wail or
its water tightness;

- () llotreeaexist.meroohotwhlch
might extend under the wall and offer
acoelerated seepage paths;

(iv) The concrete has not undergone
c¢racking, chipping, or breaking to an
extent which might affect the stnbmty
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;

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

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

- Such inspections shall be made imme-
diately prior to the beginning of the flood

-season, immediately following each ma-

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 {mmedi-
ately. Al 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, Moating plant or boats will not be
allowed to lie against or tie up to the
wall. 8hould 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-

struction joints. Immediate steps shall
be taken to correct any condition which
endangers the stability of the wall.

(d) Drainage structures—(1) Mainte-
nance. Adequate measures shall be taken
to insure that inlet and outlet channels

EXHIBIT A
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are kept open and that trash, drift, or
fedris is not allowed to accumulate near
drainage structures. Flap gates and
manually operated gates and valves on
dratnage structures shall be examined,
oiled, and trial operated at least once
eviéty 90 days. Where drainage struc-
tarén are provided with stop log or other
cmergency closures, the condition of the
chtipment and its: housing shall be in-
spected regularly and a trial installation
of ‘the emergency closure shall be made
at least once each year. Periodic inspec-
tious shall be made by the Superintend-
ent to be certain that:

(1 Pipes, gates, operating mechanism,
ribrap, and headwalls are fn good con-
dition;

iy Inlet and outlet channels are open;

(1ii> Care is being exercised to prevent
the accumulation of trash and debris
‘near the structures and that no fires are
being built near bituminous coated pipes;

- {iv) Erosion is not occurring adjacent
to the structure which might endanger
{ts water tightness or stability.

Immediate 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 impend, 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.
Manually 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 place along the lines of
their contact with the embankment.
Immediate steps shall be taken to cor-
rect any adverse condition,

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

(i> No parts are missing;

i) Metal parts are adequately cov-
ered with paint;

(iii) All movable parts are in satis-
factory working order;

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

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

Tools and parts shall not be removed
for other use. Trial erections of one or
more closure structures shall be made
once each year, 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 a change is
made in key operating personnel. Where
rajlroad operation makes trial erection of
a closure structure infeasible, rigorous
inspection and drill of operating per-
sonnel may be substituted therefor.
Trial erection of sand bag closures is not
required. Closure materials will be care-
fully checked prior to and following
flood periods, and damaged or missing
parts shall be repaired or replaced im-
mediately,

(2) Operation. Erection of each mov-
able closureé shall be started in sufiicient

of the time requi by an

crew to complete its erection will be given
and Man-

ual which will be furnished interests

up to closure structures or to dischargs

and 90 days during off-flood seasons to
insure that all equipment is in order for
instant use. At regular intervals, proper
measures shall be taken to provide for
clen;ﬂ:’l plant, bulidings, and equipment,
repainting as necessary, and lubricating
all machine Adequate supplies of

ry
- lubricants for all types of machines, fuel

for gasoline or diese] 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. All equip-
ment, including switch gear, transform-
ers, motors, pumps, valves, and gates
shall be trial operated and checked at
least once every 90 days.
of all insulation shall be made whenever
wiring has been subjected to undue damp-
ness and otherwise at intervals not to

. exceed one year. A record shall be kept

showing the results of such tests. Wir-
ing disclosed to be in an unsatisfactory
condition by such tests shall be
to a satisfactory condition or
promptly replaced Diesel and
engines shall be started at such -
vals and allowed to run for such

of time as may be necessary to

their serviceability in times of | -
gency.  Only skilled electricians and me-
chanics shall be employed on tests and

i

1H

repair or replacement shall be returned
or replaced as soon as practicable and
shall be trial operated after reinstal-
lation. = Repairs requiring removal of
equipment from the plant shall be made
dne:l:l' off-flood seasons insofar as prac-
th e.

(2) Operation. Competent operators
shall be on duty at pumping plants when-
ever it appears that necessity for pump
operation iz imminent. The operator

and place in readiness all plant equip-
ment. The operator shall be familiar
with the equipment manufacturers’ in-
structions and drawings and with the
“Operating Instructions” for each sta-
tion. The equipment shall be operated
in accordance with the above-mentioned
“Operating Instructions” and care shall
be exercised that proper lubrication is
being supplied all equipment, and that no
overheating, undue vibration or noise is
occurring. Immediately upon final re-
cession of waters, the pumping sta-
tion shall be thoroughly cleaned, pump
house sumps flushed, and equipment
thoroughly inspected, olled and greased.
A record or log of pumping plant opera-
tion shall be kept for each station, & copy
of which shall be furnished the District
Engineer following each flood.

(@) Channels and ARoodweys — (1)
Maintenanoe. 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;

(i) The channel or flcodway is not

fsed structures or other encroachments;
(i) The capacity of the channe! or

- floodway is not being reduced by the

formation of shoals;

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

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

(vl) Approsch and egress channels

tions and debris to permit proper func-
tioning of the project works.
Buch inspections shall be made prior to

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 shal! 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
repaired.

(h) Miscellaneous facilities — (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 periodically
inspected by the Superintendent and ap-
propriate maintenance measures taken.
Damsaged or unserviceable parts shall be
repaired or replaced without delay.
Areas used for ponding in connection
with pumping plants or for temporary
storage of interior run-off during flood
periods shall not be allowed to become
filled with silt, debris, or dumped ma-
terial. 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-
ties shall be operated to prevent or re-
duce 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 pro-
tection without approval of the District
Engineer unless designed therefor.
{8ec. 8, 40 Stat. 1571, as amended; 33U. 8. C.
701¢c) (9 P. R. 9999, 10208]
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RESOLUTION
OF THE BOARD OF SUPERVISORS
OF THE COUNTY OF TRINITY

RESOLUTION NO. 35-60 RELATING TO THE EAST WEAVER CREEK FLOOD CONTROL PROJECT

WHEREAS, the Corps of Engineers of the United States Army is preparing
to develop final construction plans and specifications for the East Weaver
Creek Flood Control Project upon receipt of assurances satisfactory to the
Secretary of the Army that local interests will meet the conditions of
local cooperation on said project;

NOW, THEREFORE, IT IS HEREBY RESOLVED, ORDERED AND DECLARED that In
connection with sald project the County of Trinity will:

(a) Provide, without cost to the United States, all lands, easements
and rights-of-way necessary for construction of the project.

(b) Hold and save the United States free from damages due to the
construction works. . ,

(c) Maintain and operate all the works after completion in
accordance with regulations prescribed by the Secretary of the Army.

(d) Rebuild or improve all bridges and culverts in the project reach.
Relocate all utilities that might Interfere with project construction and
future operation. The work to be accomplished in accordance with plans
approved by the Chief of Engineers. In lieu of performing the required
construction, contribute in cash the cost of making these modifications
and relocatlons. :

(e) Prevent any encroachment on the project channels which might
interfere with their functioning for flood control.

(f) Contribute in cash prior to initiation of construction, an
amount of money required to prevent federal expenditures for the project
from exceeding the $400,000 statutory limitation under Public Law 685,
84th Congress, 2d Session, or Iin lieu thereof, perform construction
equivalent to that amount in accordance with plans approved by the
Chief of Englineers. :

EXHIBIT B SHEET 1 OF 2




Resolution of the Board of Supervisors of the County of Trinity
Resolution No. 35-60 relating to the East Weaver Creek
Flood Control Project ; , (continued)

Adopted in regular session, assembled this 4th day of October 1960.

s/ John K. McDonald
Supervisor - Ist District

s/ George K. Loomis’
Supervisor - 2d District -

s/ _Ralph D. Hollinger
Supervisor - 3d District

s/ Lloyd L. McKnight
Supervisor - Lth District

s/ Roy H. Gallagher
Supervisor - 5th District

NOES: None
ABSENT: None
ATTEST

s/ Marion Keesling

County Clerk and Ex~0fficio Clerk
of the Board of Supervisors, County
of Trinity, State of California
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SEM|~-ANNUAL REPORT FOR
INSPECTION, MAINTENANCE, AND OPERATION OF
FLOOD CONTROL PROJECT
EAST WEAVER CREEK TRlNlTY COUNTY, CALIFORNIA

Period from: s S Submltted by A EREET T R

to - pate: N O AT

'INSPECTION

LOCATION AND EXTENT OF MAINTENANCE

1TEM : :
NO. : FEATURE + ~REQUIRED
: Settlement, sloughing, or :
1 : loss of grade :
: Graveled roadway on crown :
2 : of levee :
3 : Access road ramps
L : Fences and gates
5 : Erosion of levee slopes  : ~
6 : Riprap
7 : Seepage
: Weeds or undesirable
8 : vegetation
: Accumulation of drift,
9 : trash, or debris
10 : Animal burrows :
+ Unauthorized grazing or :
11 : traffic
: Unauthorized encroachment
12 : on rights-of-way
+ Unauthorized excavation :
13 : and loose backfill :
14 : Drainage culverts :
15 : Channel :
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MAINTENANCE

On the chart below 1ist the maintenance performed and submit a
separate tabulation of the expenditures for equipment rental, materials,
inspection, supervision, labor, etc.

ITEM
NO,

: LOCATION AND EXTENT OF
FEATURE : ‘ MAINTENANCE PERFORMED

®v sa ®e 85 66 w9 8 49 v e se %4 ou ve oo
.0

es 8¢ 26 89 ee se es oo

*e oo

e e¢ 04 s e oo o
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OPERAT | ONS

On the chart below list the 6§er$tlons performed during the flood
periods and submit a separate tabulation of the expenditures for equipment
rental, material, patrolling, supervision, labor, etc.

ITEM :

NO.

OPERATION

LOCATION AND EXTENT OF
OPERATION PERFORMED

e

e oo

LYy
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LANDSIDE

R |

RIVERSIOE

Note.
Bottom width 1o be no less than {§ tmes height
Be sure to ciear sand discharge
Tie into levee !t boit 18 near toe.

SECTION A-A

ELEVATION

MNote:
Do not-sack boil which does not put
out materisl.
Heght of sack loop or nng should be only
sufficient to creste enough head to siow
down fiow through boll so that no more
matenial 18 displaced and boil runs clear.
Never attempt to compietely stop flow
through boll.

-PLAN

FLOOD EMERGENCY
CONSTRUCTION

CONTROL OF SAND BOILS

U.8. ARMY ENGINEER DISTRICT SAN FRANCISCO
CORPS. OF ENGINEERS
SAN FRANCISCO, CALIFORNIA

EXHIBIT D PLATE |
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: sl —
> ;\ 1"x12'"x12' 0" ;:\-_ !

=</__\‘] Rough boards e

|
I
]

g —— — s
- }¢ | B
10426 . .
| — | — 4L
1"x12"x1 20" 120" ,l
SECTION A-A - PLAN

2 2'x4"x2' 0" Stakes

LANDSIDE

SECTION
BILL OF MATERIAL FOR 100 FEET
LUMBER
56 pieces 1"x12"x12'<0"
32 pieces 1"x4"x2'6" ’
. 33; piaces :"x‘"xg'g:' FLOOD EMERGENCY
.l. ”x 3 o
pp- pesces y CONSTRUCTION
WIRE ' MOVABLE
200’ beling wire )
s WAVE WASH PROTECTION | @
44 1bs. 8d neils
U.S. ARMY ENQINEER DISTRICT SAN FRANCISCO
CORPS OF ENGINEERS
- SAN FRANCISCO, CALIFORNIA
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Riverside edge of levee crown ——y 9

1"x2"x1-6" Stakes

3--‘1' 3.. 4 3. s 4, é

=8
H
1.
-
I

2" lap tor sach
strip of bagging

Variable lengths

RIVERSIDE cotton bagging

Note:

Aliow lomoximmy \Cotton bagging Riverside toe of evee/

variable lengths
s required

PLAN

1"x2"x1-6" Stakes

LANDSIDE

-

SECTION

Lay lengths as required of cotton bagging
approximately paraliel with levee siope
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 availabie
buriap -sacking may be substituted.

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE

WMBER

v 30 Stakes 1"x2"x1'6"
- (Sharpehed)

FLOOD EMERGENCY

SANDBAGS
120 sand bags
Cotton bagging
88 required

CONSTRUCTION

WAVE WASH PROTECTION

CORPS OF ENGINEERS
SAN FRANCISCO, CALIFORNIA

U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO

EXHIBIT D PLATE
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1

Height in Feet
Height in Feet

-

0 | buooo - 2000
Minimum per 100 Feet of Levee.
SANDBAG LEVEE CROSS SECTION NUMBER OF SANDBAGS
] [+ | 2 3
= ———— " se— ]

Scale in feet

Notes:
|.  Entire base to be cleared and scarified.

2  Best material for filling sandbags is a tine sond or coarse silt. Avoid, as much.as
possible, the use of coarse gravel and heavy clays.

3. Fill sandbogs /72 to 2/3 full, 50 to 60 pounds, and leave enough flap to turn
under. Do not tie. '

4 Numbers shown on the sandbags are for the genérol order of placing the sandbags
to give the highest protection with the minimum number of sandbags.

5. When bags are placed, flatten out and fill voids by mashing bags with feet and
vigorously tramping each course of the levee section. Provide a levee section as
impervious to water as possible. Alternate direction ot sacks and stagger joints
wherever practical.

€. The above section is based upon an average in place sandbag section of 4" x
12" x 18",

FLOOD EMERGENCY
CONSTRUCTION

SACK TOPPING

US. APMY ENGINEER DISTRICT SAN FRANCISCO
CORPS OF ENO'NEERS
SAN FRANCISC:  ALIFORNIA
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FRONT ELEVATION

BiLL OF MATERIAL FOR 100
LINEAR FEET OF LEVEE
LUMBER

25 preces 17x12"x12'Q"
17 pieces 2"x4"x10'0”
» 17 pleces 2'44"x6'0" FLOOD EMERGENCY
# 17 pleces 2"n4"x2'-0" CONSTRUCTION
» (Sharpenad)
NAILS !
T e » LUMBER AND SACK TOPPING
2 Ibs. 16d nails
SANDBAGS U.S. ARMY ENGINEER DISTRICT SAN FRANCISCO
1100 bags CORPS OF ENGINEERS
SAN FRANCISCO, CALIFORNIA

EXHIBIT D PLATE 6§
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