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OPERATION AND MAINTENANCE MANUAL
MIDDLE CREEK -~ PART NO, 3
LEVEES AND CHANNEL IMPROVEMENT
MIDDLE CREEK PROJECT, CALIFORNIA

SECTION I

INTRODUCTION

1-01. Authorization. The Middle Creek Project was authorized by
the Flood Control Act of 1954, approved 3 September 1954, Section 203 of
which reads in part as follous:

"Sgeramento River Basin . . . . the project of flood protec-
‘tion for Middle Creek, California is hereby authorized in

accordance with the recommendations of the Chief of Engineers

in House Document Number 367, Eighty-first Congress . . . ."

Authorizing legislation by the State of California is contained in
Section 12656.5 of the State Water Code and was enacted under the
California Statutes of 1955.

1-02, Ilocation. The Middle Creek Project levees and channel im-
provement as covered by this manual lie north of Clear lLake in lake
County, California. The only community in the project area is the town
of Upper lake, situated about 3-1/2 miles north of Clear Lake. "Middle
Creek - Part No. 3" includes a levee along the left bank of Middle Creek
from the Bloody Island Pumping Plant downstream a distance of about 3.14
miles to Clear lake, as shown on the inclosed location wmap of EXHIBIT A-1.
A pumping plant (Bloody Island) located on the left bank of Middle Creek
about 0.78 miles downstream from the junction of Scott and Middle Creeks
is covered under another operation and waintenance manual entitled, "Middle
Creek - Part No. 1, Pumping Plant, Middle Creek Project, California". All
the iwproved channels and levees that lie upstream from the Bloody TIsland
Pureping Plant are covered under an operation and maintenance manual en-
titled, "Middle Creek - Part No. 2, levees and Channel Improvement, Middle
Creek Project, California.

1-03. Deseription of the Project Works. Middle Creek is one of the
principal tributaries to Clear lake and enters the Iake at its northern
end. Scott and Clover Creeks are tributaries of Middle Creek, draining
oreas to the west and east, respectively. Alley and Poge Creeks are
tributaries of Clover Creek. The total area drained by Middle Creek and
its tributaries amounts to approximately 200 square wmiles, varying in
elevation from about 1,300 to 4,800 feet. The project works covered by
this manual includes the left bank levee and channel of Middle Creck from
the Bloody Island Pumping Plant to Clear Take.




1-04. Protection Provided. The project work was designed to pro-
tect 4,000 acres of agricultural land, the town of Upper Lake, State
Highway No. 20 and several county roads that traverse the project area.
On Middle Creek the project design flow is 27,000 cubic feet per second
from Clear lake to the mouth of Scott Creek, 19,000 c.f.s. from Scott
Creek to the mouth of Clover Creek, 21,500 c.f.s. from Clover Creek to
the Clover Creek Diversion Channel and 12,500 c.f.s. to the upper end
of the project. The project design flow for Scott Creek is 11,000 c.f.s.
On Clover Creek from the diversion structure to its mouth the project
design flow is 500 ¢.f.s. Upstream from the diversion structure to
Alley Creek the project design flow is 8,500 c.f.s. and upstream of
Alley Creek it is 5,000 c.f.s. On the diversion channel the project
design flow is 8,000 c.f.s. On the left bank of Middle Creek from the
Bloody Island Pumping Plant downstream to Clear Lake the grade of the
adopted flood plane profile varies from elevation 1332.7 at the Bloody
Island Pumping Plant to 1329.0 at the lower end at Clear Lake., All
elevations are referred to U.S.G.S. datunm.

1-05. Construction Data and Contractor. Construction contracts
required by the Corps of Engineers to buildup levees in this unit were
as follows:

a. Levee construction and channel improvement on Middle Creek
and tributaries from Clear Lake to high ground was accomplished under
Contract No. DA-O4-167-CIVENG-59-72 by Ferry Brothers, contractor, dur- m,/
ing the period from 8 December 1958 to 24 November 1959. Specification
No. 2491, Drawing No. CC-l-U-29,

b. Levee construction on Middle Creek and Drainage Slough from
Clear Lake to Bloody Island Pump and Upstream Project Modifications were
accomplished under Contract No. DA-OL-167-CIVENG-61-4 by Eugene Luhr and
Company during the period from 8 August 1960 to 3 December 1962. Speci-
ficztios No. 2666, Drawing Nos. CC-k-4-36,CC-U-4-38, cC-4-4-39 and
CC-4-4-40,

¢. lLevee rehabilitation - Stage II, Middle Creek and Drainage
Slough, Clear lLake to Bloody Island Pump was accomplished under Contract
No. DA-04-167-CIVENG~6U4-7 by J, S. Richards, contractor, during the
periocd from 22 August 1963 to 10 December 1964. Specification No. 2969,
Drawing No. CC-lL-b.h1,

d. Levee rehabilitation - Stage III, Middle Creek and Drainage
Slough, Clear Lake to Bloody Island Pump was accomplished under Contract
No. DA-04-167-CIVENG-65-22 by J W. Richards, contractor, during the it
period from 20 August 1964 to 10 November 196k. Specification No. 312k,
Drawing No. CC-h-lh-l42,
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e. levee rehabilitation - Stage 1V, Middle Creek and Drainage
Slough, Clear Lake to Bloody Island Pump was accomplished under Contract
No. DA-OL-16T7-CIVENG-66-26 by Carl J. Woods, contractor, during the period
froE Elbﬁngust'l965 to 17 January 1966. Specification 3254, Drawing MNo.
CC-4-L-4l,

f. Ilevee rehabilitation - Stage V, Middle Creek and Drainage
Slough, Clear Ilake to Bloody Island Pump was accomplished under Contract
No. DACWO5-67C-0019 by Harry F. Cleverdon, contractor, during the period
from 6 Seftﬁgber 1966 to 24 October 1966. Specification No. 3364, Drawing
No. CC-h-4-46,

1-06. Flood Flows. For purposes of this manual, the term "flood"
or “"high water period” shall refer to flows when the water surface reaches
or exceeds the following:

a. A reading of 12,0 on the gage located on the left bank
of Scott Creek a short distance upstream from the State Highway No. 29
bridge.

. A reading of 10.0 on the gage on the right bank of Middle
Creek located a short distance upstream from a county bridge at Station
M 292+70.

c. A reading of 7.0 on the gage on the right bank of the
Diversion Channel Jjust upstream from the diversion structure.



SECTION XX
LOCAL COOPERATION REQUIREMENTS

2-01. Requirements of Local Cooperation. In House Document 367,
81st Congress, the Chief of Engineers recommended construction of the
Middle Creek Project provided that local interests give satisfactory
assurances to the Secretary of the Army that they will: (a) provide
free of cost to the United States all necessary rights-of-vay; (b) hold
and save the United States free from damage cleims due to construction;
(¢) after completion, maintain and operate the levees, channels and
appurtenant vworks under rules and regulations prescribed by the Secre-
tary of the Arwy.

legislation authorizing participation by the State of California
in the project was enacted under the California Statutes of 1955, Ch.
1949, and is cited in Section 12656.5 of the State Vater Code, which
is quoted in part as follows:

"The project for flood protection on Middle Creek, Calif-
1 ornia 1s hereby authorized and adopted pubstantially in
- accordance with the recommendation of the Chief of Engineers
in House Document numbered 367, Eighty-first Congress, and
adopted and authorized by the act of Congress approved
August 17, 1954 . . . ."

2-02. Assurances Provided by Locual Interests. The State of
California by legislation enacted in 1955 has agreed to furnish the
required cooperation. Section 12657 of‘the Stdate Vater Code states:

"Except as otherwise provided in Chapters 1l and 2 of this
part, the Reclamation Board shall give assurances satis-
factory to the Secretary of War that the local cooperation,
required by Section 3 of the act of Congress approved Dec-
ember 22, 1944k (Public numbered 534, Seventy-eighth Congress,
Second Session), and Section 2 of the act of Congress
approved August 18, 1941 (Public numbered 228, Seventy-
eighth Congress, F&rst Session), will be furnished by the
State in connection with the flood control projects author-
ized and adopted in Sections 12648, 12650, 12651, 12652,
12654, and 12656.5 and on any flood control projects on any
stream flowing into or in the Sacramento Valley or .the
San Jbaquin Valley hereinafter .approved ‘and authorized by
Congxress".

. Formal assurances were furnished the District Engineer by the
State‘Reelamgtion Board by letter dated 7 August 1957.



2-03 Acceptance by the State Reclamation Board. Responsibility for
operating and maintaining the completed works downstreawm from the Blocdy
Island Pumping Plant was officially accepted by the Reclamation Board of
the State of California by letter dated 23 December 1966, as shown on the
attached letter of transfer, EXHIBIT F. Acceptance is conditioned upon
the premise that the Corps of Engineers will perform any extraordinary
maintenance including, but not restricted to, correction of major bank
caving or levee settlement.
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SECTION III
MAINTENANCE AND OPERATION - GENERAL PROCEDURE

3-01. Reference to Approved Regulations. This manual is sub-
witted in accordance with provisions of Title 33 - Navigation and
Navigable Vaters, Chapter II, Corps of Engineers, Department of the
Aruy, Part 208 - Flood Control Regulations, Maintenance and Operation
of Flood Control Works, approved by the Secretary of the Army, 9 Aug-
ust 194k, a copy of which 4is included as EXHIBIT A, Sheets 1 and 2.

3-02. Intent of Regulations. The general intent of the regulat-
ions approved by the Secretary of the Army is stated in psragraph
203.10(a)(1) as follows: "The structures and facilities constructed
by the United States for local flood protection shall be continuously
maintained in such a mannexr and operated at such times and for such
periods as may be necessary to obtain the maximum benefits."

‘The -principal mission of the Coxps of Engineers, dwuring flood
emergencies, is to insure that flood control works are properly oper-
ated and maintained and offer technical advice to enable local inter-
ests to obtain maximum flood protection. All other matters become
sccondary and will yield precedence to the accomplishment of the above-
stated missions, Durfng flood periods local interests maintain close
liaison with the office of the District Engineer, Corps of Engineers.
However, in the event it is evident that all available county and local
resources are insufficient to cope with the situation and the necessity
for an emergency proclamatvion is anticipated, requests for State assist-
ance in flood fighting should properly be wade direct to the Division
of Vater Resources, which is the State agency designated by the Direct-
ors of Public Works, to receive requests from local agencies for assist-
ance Jn flood fighting. This agency is authorized to request Federal
assistance from the Corps of Engineers when State and local resources
are insufficient to cope with the situation. Therefore, it is desired
to emphasize that requests for Federal assistance in flood fighting
should be made only when it is evident that County, State and/ox other
local equipment and manpower will be exhausted ‘and local. resources
are insufficient to cope with the flood emergency situation.

3«03, Purpose of this Manual. In view of the large number of
local flood protection projects authorized by Congress and the repecti-
tious nature of regulations to govern maintenance and operation of
each individusl project, and in order that local interests mey be
fully aware of the extent of the obligations assumed by them in furn-~
ishing assurances of local cooperation for projects to be constructed
in the future, the general regulations described above were established
by the Secretary of the Army. The general regulations approved by the
Secretary of the Army, August 19hli, were intended to be sufficidently
broad in scope and general in nature as to be applicable to all flood-
protection projects for which such regulations are required by law.
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Section 203.10(a)(10) of the regulations read as follows: "The VWar
Department will furnish local interests with an Operation and Majin-
tenance Manual for each completed project, or separate useful pert
thereof, to assist them in carrying out their obligations under these
regulations.” This manual has, therefore, been prepared to furnish
local interests with information on a majoy unit of the prci:zet works
and advise as to tha details of the operation and maintenance require-
ments applicable to this particular unit, to state procedure required
by the Department of the Army, and to indicate satisfactory methods
of flood-fighting operations and emergency repairs. The project works
are to be maintained and operated in accordance with the Flood Control
Regulations referred to above and interpretations thereof contained
herein.

3-0Ob. Definitions. As used hereinafter, the term "Superintendent"
shall be defined to mean the person appointed by the local agency to
be directly in charge of an organization which will be fully responsible
for the continuous operation and inspection of the project works; the
term "District Engineer" shall be defined to mean the District Engineer
of the Sacramento District, Corps of Engineers, U. S. Aray, or his
authorized representative. The term 'right bank” or "left bank" shall
be defined to mean the right or left bank or side, respectively, of a
stream or channel when facing downstream.

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

"(2) The State, political subdivision thereof, or other re-
sponsible local agency, which furnished assurance that
it will maintain and operate flood control works in
accordance with regulations prescribed by the Secre-
tary of War, as required by law, shall appoint a
perwanent committee consisting of, or headed by an
official hereinafter called the "Superintendent,"
who shall be responsible for the development and maine-
tenance of, and directly in charge of an organization
regponsible for the efficient operation and mainten-
ance of all 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 trespass which will adversely
affect the efficient operation or maintenance of the

7



(5)

(6)

(7)

(8)

(9)

project works shall be permitted upon the rights-of-
way of the protective facilities.

No iamprovement shall be passed over, under, or through
the walls, levees, iumproved channels or floodways, nor
shall any excavation or construction be permitted withe
in the limits of the project right-of-way, nor shall
any change be made in any features of the works with-
out prior determination by the District Engineer of the
War Department or his authorized representative that
such improvement, excavation, construection, or alter-
ation will not adversely affect the functioning of the
protective facilities. Such improvements or alterat-
ions as may be found to bc desirable shall be construct-
ed in accordance with standard engineering practice.
Advice regarding the effect of proposed improvements

or alterations on the functioning of the project and
information concerning methods of construction accept-
able under standard engineering practice shall be ob-
tained from the District Engineer, or, if otherwise
obtained, shall be submitted for his approval. Draw-
ings or prints showing such improvements or alterations
as finally constructed shall be furnished the District
Engineer after completion of the works.

It shall be the duty of the Superintendent to submit

a semi-annual report to the District Engineer zovering
inspection, maintenance, and operation of the protective
works. !

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

Maintenance measures or yepairs which the District
Engineer deems necessary, shall be promptly taken or
made,

Appropriate wmeasures shall be taken by local authori-
ties to insure that the activities of all local organ-
izations operating public or private facilities
connected with the protective works are coordinated
with those of the Superintendent's organization during
flood periods."



3-06. Assistance to be Furnished by the District Engineer. The
District Englneer will:

a. PRurnish to local interests "As Constructed" drawings
of the project works at the time they are transferred.

b. Make periodic inspections of the project works and
notify local interests of any repairs or maintenance measures which
the District Engineer deems necessary in addition to the measures
taken by local interests.

¢. Suwbmit to the Office, Chief of Engineers, all cases of
non-compliance with full details thereof for determination of correct-
ive measures to be taken.

d. llake prior determination that any proposed encrvach-
ment, luprovement, excavation, or construction within the right-of-
way, or alteration of the project works, will not adversely affect
the functloning of the protective facilities, and to furnish local
interests with an approval thereof in writing.

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

3-07. Responsibilities of the Superintendent. 1In line with the
provisions of the Flood Control Regulations, the general duties of the
Superintendent include the following:

a. Training of Key Personnel. Key personnel shall be
trained in order that regular maintenance work may be performed effi-
ciently and to insure that unexpected problems related to flood control
way be handled in an expeditious and orderly menner. The Superintend-
ent should .have available the names, addresses, and telephone numbers
of all his key men and a reasonable number of substitutes. These key
men should, in turn, have similar data on all of the wmen vho will
asgist them in the discharge of their duties. The organization of
key men should include the following:

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

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

9
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b. Files and Records. The Superintendent shall maintain
a file of reports, records, and drawings concerning the project works,
readily available at all times to the District Engineer.

c. Encroachment or Trespass on Right-of-Way. In accord-
ance with the provisions of Flood Control Regulations 208.10(a)(h),
no encroachment or trespass which will adversely affect the efficient
operation or maintenance of the project works shall be permitted on
the rights-of-way for the protective facilities. The Superintendent
will, therefore, cause notices to be posted a%t conspicuous places
along the project rignht-of-way directing public attention to this
regulation. The Superintendent shall arrange for the prosecution of
offenders under local ordinances and report action taken to the State
Reclamation Board.

d. Permits for Right-of-Entry or Use of Portion of Right-
of-Way. Permits for temporary right-of-entry or use of portions of
the right-of-way shall not be issued withour prior determination by
the State Reclamation Board sufficiently in advance of issuance to
rexmit adequate study snd consideration and determination of conditions
to be embodied in the permit document., E:iecuted copies, in triplicate,
of the permit document as issued shall be furnished the State Reclauwa-
tion Board. See EXBIBIT G for sample permit of right-of-entry.

e. Permits for Iwprovements or Construction within the
Project Right-of-Way. All requests for permits for construction of
any improvements of any nature within the limits of the project
right-of-way shall be referred to the District Engineer through the
State Reclamation Board for determination that such construction will
not adversely affect the stability, safety, and functioning of the
protective facilities, and for definition of conditions under which
pexalt should be granted. These conditions will include, among
others, the following items:

(1) That el) work shall be performed:;

(a) 1In accordance with standard engineering
practice and in accordance with plans and
specifications approved by the District
Engineer or his authorized representative;
drawings or prints of proposed improvements
or alterations to the existing flood control
vorks must be submitted for approval to the
State Reclamation Board sufficiently in ad-
vance of the proposed construction to permit
adequate study and consideration of the work.

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

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

g. Inspection.

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

"(b) Levees (1) Maintenance . . . Periodic in-
spections shall be wmade by the Superin-
tendent to insure that . . .maintenance
measures are being effectively carried out
+ + .Such inspections shall be made immed-
iately following each major high water
period, and otherwise at intervals not ex-
ceeding 90 days and such intermediate
times as may be necessary to insure the
best possible care of the levee."

(2) For sake of uniformity, and to the extent prac-
ticable, the dates of inspection shall be as
follows: 1 November, 1 May, and immediately
following each flood flow in excess of a reading
of 12.0 on the gage located on the left bank of
Scott Creek, 10.0 on the gage located on the
right bank of Middle Creek and 7.0 on the gage
located on the rigat bank of the Diversion Channel.
These gages are maintained by the State Depart-
ment of Watexr Resources.

(3) The check lists and instructions shown in EXHIBIT
E, sheets 1 to 7, inclusive, are to be explicitly
followed in each inspection to insure that no
features of the protective system are overlooked.
Check lists locally typed or printed in conform-
ity with sheets 2, 4, and 6, shall have printed
on the reverse side the applicable instructions
shown on sheets 3, 5, and 7, EXHIBIT E. Carbon
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copy of the inspector's original field notes as recorded
on the check list shall be transmitted to the District
Engineer immediately following each inspection, and

one copy included as an inclosure to the semi-annual
report as provided in paragraph 3-07(i)(1) of this
manual.

h. Maintenance.

(1)

(2)

(3)

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

"(b)(1) Maintenance. The Superintendent shall provide
at all times such maintenance as may be required to in-
sure servicability of the structures in time of flood.
Measures shall be taken to . . . exterminate burrowing
animals, and to provide for . . . removal of wild
growth and drift deposits, and repair 'of damage caused
by erosion or other forces . . . . . Immediate steps
will be taken to correct dangerous conditions disclosed
by such inspections. Regular maintenance repair measures
shall be accomplished during the appropriate season as
scheduled by the Superintendent."

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

All repairs shall be made in accordance with standard
engineering practice, to line and grade and in accord-
ance with details shown on the construction drawings
for the project works, copies of which are included in
EXHIBIT B. No change or alteration shall be made in
any feature of the project works without prior deter-
mination by the District Engineer that such alteration
will not adversely affect the stability and functioning
of the protective facilities. Plans and specifications
of all changes or alterations that may be proposed by
the Superintendent shall be submitted to the District
Engineer for investigation and approval befcre prosecu-
tion of the work."

i. Reports.

(1)

Semi-Annual Report. 1In accordance with the provisions

of the Flood Control Regulations, paragraph 208.10(a)(6),
the Superintendent#* shall submit within a 10-day period

- 12



follouirg 1 December and 1 June of each year, a semi-
annual report to the District Engineer covering inspec-
tion, maintenance, and operation of the protective
works. This report will present a statement of:

(a) The physical condition of the protective works
as summarized frow the logs of inspection.

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

(¢) Prosecutions for encroachment or trespass.

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

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

(f) Maintenance measures taken; nature, date of con-
struction, and date of removal of temporary
repairs; date of yermanent repairs,

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

A sugyested form for submission of the semi-
annual report is included as EXHIBIT D, sheets
1 and 2,

3-08. Inspection Procedure. Since the enactment of State Legisla-
tion of Chapter 1528, Statutes of 1947, the Department of VWater Resources,
State of California, has made semi-annual inspections of all levees of
authorized flood control projects in the Sacramento-San Joaquin drainage
basin pursuant to the Federal Regulations of 16 August 194l (Title 33),
and reports its findings to the local agency, the State Reclamation Board
and the Sacramento District, Corps of Engineers, U, S. Army. This acti-
vity, initiated pursuant to Section 208.10(a) of the Federal Regulations,
has in effect provided for transfer from the local agencies to the State
Department of Vater Resources the obligation of compliance with Sections
8371, 8372, and 8373 of the Water Code of the State of California. These
sactions of the Code require the local responsible agencies to submit a
report to the State Department of Vater Resources on or before 1 June of
each year on the condition of the levees within their jurisdiction.
Supervisory powers and duties of the Department are applicable to all
works of the Sacramento River Flood Control Project maintained and oper-
ated by the local agencies without regard to status of completion, or
expenditure of Federal funds on the construction of such works.
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The following procedure is used in inspecting the levees of the
responsible maintaining agency:

Personnel of the State Department of Water Resources make a detailed
inspection in the spring and fall of each year and make a report on any
required maintenance. The inspection objectives are to determine if the
following items, which are a concensation of Federal Regulations, are
being adhered to:

a. That all brush, trees and wild growth other than sod are
repoved frot the levee crown and slopes.

b. That all weeds, grass and debris on the levee have been
burned during the appropriate season, where not dangerous or impractical.

¢. That all grass and weeds on the levee have been mowed where
removal by dburning is dangerous or impracticable. This applies only on
peat levees or where burning would constitute a hazard to improvements.

*d. That all burrowing animals have been exterminated.

e. That all caves, sloughs, burrows, holes, slips or other
danaged portions of the levee have been repaired.

f. That all irrigation and drainage structures through the
levee are in good working condition.

g. That no revetment work or riprap have been displaced,
vagshed out or removed.

h. That the crown of the levee is well shaped and maintained
and that unauthorized vehicular travel is restricted.

i. That stock grazing on the levee is restricted to conditions
and secasons when the levee would not be seriously scarred or otherwise
damaged theraby.

J+ That encroachaents are not being erected on the levee
vhich would hinder travel by authorized patrol vehicles,.

k. Prevent the erection of structures on, additions to, or
alterations of, the levee unless authorized by permit from the State
Reclamation Board.

Following this detailed inspection a joint field inspection is made
with representatives of the responsible maintaining agency and the State
Department of Water Resources to review and discuss the inspection report.

Upon coggletion of the fall inspection the State Department of Water

Resources publishes an annual report entitled, '"Status of Project Levee

Maintenance" which indicates the degree of profjciency attained by each
obligated locag agency in providingggeq reg maintena%ce. y eac
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SECTTION IV
FEATURES OF THE PROJECT SUBJECT
T0O FLOOD CONTROI. REGUILATIONS

4-01. iProject Works. Construction along the left bank levee of
Middle Creek, as covered by this manual, consist of setback and enlargement
of the locally constructed levee together with the improvement of irrigation
and drainapge structures from the Bloody Island Pumping Plant downstream to
Clear laxe. TFor further details sce the drawings of EXHIBIT B.

L-02. 1levees.

a. Description. For location and description of the levee
covered in this manual, see paragraphs 1-02 and 1-03, Due to adverse
subsidence encountered,the levee was built to adopted grade in five stages
of annual construction. The crown width varies from three feet to eight
feet and the landside slope varied from 1 on 2 to about 1 on 20. A patrol
- road was placed along the landside toe of the levee. For more complete
detail of items included in construction of the project levee, refere to
the "As Constructed” drawings of IXHIBIT 13, Regulations regarding in-
spection, maintenance and operation will be found in paragraph 4-02b,
L-02¢ and 4-02d of this manual.

b, Inspection.
(1) Pertinent Requirements of the Code of Federal Regu-

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

"(b) Ievees - (1) Maintenance . . Periodic inspect-
tion shall be made by the Superintendent . . . to be
certain that

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

(11) MNo caving has occurred on either the landside

or the riverside of the levee which might affect
the stability of the levee section;
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Note gaﬁ

(111)

(1v)

(v)
(vi)

(vii)

(vii1)

(1)

(x1)

(xi1)

No scepage, saturated areas, or sand boils are
occurring;

Toe drainage systems and pressure relief wells
are in good vorking condition, and that such
facilities are not becoming clogged;

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

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

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

Access roads to and on the levee are being pro-
perly waintained;

Cattle guards and gates are in good condition:

Crown of levee is shaped so as to drain readily,
and roadway thereon, if any, is well shaped
and maintained;

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

Encroachments are not being made on the levee
right-of-way which might endanger the structure
or hinder its proper and efficient functioning
during times of emergency. Such inspections
shall be made {immediately prior to the beginn-
ing of the flood season; immediately following
each major high water perlod, 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 . . . ."

Since the growth of sod on the slopes of the levees of this project
is not practicable and as the nature of the levee growth warrants burning
thereof to facilitate inspection, the provisions of subparagraph b (1)
of the regulations inconsistent therewith shall not apply. In place of
item (vii), therefore, the following shall be observed:
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(2)

Weeds, grasses and debris on the levee shall be
burned during appropriate seasons, where not dan-
gerous or impracticable, in order to permit the
detection of cracks, holes, burrows, slips, and
other damage and to permit the detection and ex-
termination of burrowing animals and that grass
and veeds on levee slopes be mowed where rewmoval
by burning is dangerous or impracticable, such

as on peat leveaes or where burning would consti-
tute a hazard.

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

(a) Aggradation or degradation of the stream bed
along the toe.

(b) Settlement of levee fill.
(¢) Erosion of levee slopes, both sides of levees.

(d) Presence of seepage; saturated areas, or sand
boils back of levee.

(e) Condition of access roads and roadway on levee,

c. Maintenance.

(1)

(2)

Repairs to levee Embankment. Methods used for repair

or reconstruction of the levee fill will depend on the
extent of the damage section. If of small extent, the
most suitable method will be to bring the levee back
to line and grade by a fill made in 6-inch layers of
earth free from brush, roots, sod or other unsuitable

" material. If of larger extent, the fill should be

made in the same manner as the original construction,
of selected material from borrow pits approved for
the project, placed in uniform layers of loose mater-
ial and not more than 6 inches in depth and compacted
in accordance with the specifications under which

the work was completed or compacted according to
approved construction practices. The Superintendent
shall provide at all times such maintenance as may be
required. to insure serviceability of the levees in
time of flood.

Depredations of Burrowing Animals. Dens and runways

1 /’
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d.

(3.

()

(1)

formed within the levee by burrowing animals are fre-
quently the causes of levee failures during flood stages.
Burrowing aniwals such as muskrats, ground hogs, ground
squirrels, moles and gophers, found in the levee should
be exterminated. The dens and runways should be opened
up and thoroughly compacted as they are backfilled.
Levees kept properly cleared are not seriously menanced
by burrowing animals as they prefer areas where a pro-
tective cover, such as high grass, weeds, and brush, is
found. Several methods of extermination are found
effective; such as trapping, baiting, and poison gases,
depending on the type of animal present and the tiwe of
year the work is done. Advice concerning the best
methods in each locality can be obteined from the County
Agricultural Agent.

Access Roads. Access roads to the levees shall be main-

tained in such condition that they will be accessible
at all times to trucks used to transport equipment and
supplies for maintenance of flood-fighting.

Burning. Along reaches of the levee where the practice

of burning weeds, grasses and debris is conducted, extra
precaution shall be taken to prevent fires from reach-
ing asphaltic covered pipes and wooden structures.

Prior to the time fires are started, all weeds, grasses
and combustible materials shell be removed for a dis-
tance of at least 3 feet frow pipes and structures that
are susceptible to burning. Wet sacks or water sprays
should be made available to workmen to prevent fires
from reaching inflammable structures.

ggeration. .

Pertinent Requirements of the Code of Federal Regulationa
Flood Control Regulations, paragraph 200.10(b)(2) are
quoted in part as follows:

v(2) eration. During flood periods, the levee shall
be patrolled continuously to locate possible sand boils
or unusual wetness of the landward slope to be certain
that:

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

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

(111) No low reaches of levee exist which may be over-

topped:
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(1v) No other conditions exist which migat endanger
the structures.

Appropriate advance measures will be teken to insire the
availability of adequate labor and materiale to meet all
contingencies. Immediate steps will be taken to control
any condition which endangers the levee and to repair the
damaged section."

(2) It shall be the duty of the local agency responsible
for maintensnce to keep in contact with the State De-
partment of Water Resources Flood Operation Center during
all periods of flood danger, and maintain a patrol of
the project works in their area during periods of flood
in excess of a reading of 12.0 on the gage located on
the left bank of Scott Creek, 10.0 on the gage located
on the right bank of Middle Creek, and 7.0 on the gage
located on the right bank of the Diversion Chaniel, as
referred to in paragraph 1-06 of this manual,

The Flood Operations Center is responsible for data
collection and issuance of a joint forecast with the

U. S. Weather Bureau and coordinates with the Sacramento
District Engineer, and other agencies to keep appraised
of the current situation in accordance with terms of

the Memorandum of Understanding dated 1 November 1956,
between the Division Ingineer, U. S. Army Engineer
Division, South Pacific, and the Director, Department
of Water Resources, State of California, for cooperative
action during flood emergencies.

4-.03. Channels and Floodways.

Q.

Description.

The channel of Middle Creek is parallel and adjacent to
the levee that extends Lrom the Bloody Island Pumping
Plant to Clear Lake; including the Drainage Slough as
shown on the drawings of EXHIBIT B. Regulations regarding
inspection, maintenance and operation of channels and
floodways will be found in paragraphs 4-03b, 4-03¢c and
4-03d of this manual.

19



b. Inspection.

(1) Pertinent Requirements of the Code of Federal Regula-
tions. Flood Control Regulations, paragraph 208.10
(g)(1) are quoted in part as follows:

"(g) Channels and floodways ..... (1) Maintenance.
Periodic inspections of improved channels and flood-
ways shall te made by the Superintendent to bpe
certain that:

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

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

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

(iv) Banks are not being damaged by rain or wave

wasin, and that no sloughing of banks has
occurred;
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(v) Riprap sections and deflection dikes and walls
are in good condition;

(vi) Approdach and egress channels adjecent to the im-
proved channel or floodway are sufficiently clear
of obstructions and debrie 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. Iumediate stepsi will be taken to
remedy any adverse conditions disclosed by such
inspections . . ."

(2) The purpose of the flood-flow channels inspection is
to insure that conditions which affect the channel
capacity will remain the same, as far as possible, as
those considered in the design assumptions and that
no new conditions develop that may affect the stavility
of the project structures. At each inspection requir-
ed by Paragraph 208.10 (g)(1) of the Flood Control
Regulations, particular attention will, therefore, dbe
given the following:

(a) location, extent and size of vegetal growth.

(b) Unauthorized operations within the flood-flow
channel right-of-way, such as excavations, build-
ings, and other structures, levees, bank protect-
i4n, or training dikes.

(¢) Rubbish and industrial waste disposal.

(d) Changes in the channel bed such as aggradation
or degradation, which would interfere with free-
flow from side drainage structures or induce
local meanders that would scour the banks.

(e) Operations of any nature upstream from the pro-
Ject that would affect flow conditions within the
limits of the flood control project.

(£) Condition of project structure.

1. Channel walls;
a. Deviation from alignment and grade.

b. Development of cracks and spalls.
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C.

(3)

(%)

(5)

(1)

¢. Mechanical injuries.

2. Fencing.
a. Injuries to posts, fencing or barbed wire.
b. Damage to galvanizing.

3. Earth fills:

a. Settlement.
b. Erosion of both slopes.
¢. Excessive seepage or saturation area
back of fills.
4. Condition of bank protection - concrete
or stone blanket.,
4. Right-of-way:

a. Presence of dumped refuse.
b. Encroachment or trespass.

No excavation in the channels within the limits of
this unit will be permitted unless an excavation per-
mit has been approved by the State Reclamation Board.

If any work is done to iwmprove flow conditions in

the channels of this project or the Diversion Channel,
it should bve coordinated with the District Engincer to
insure that proper provisions are made for channel
aligrment and capacity to conform to the existing
project, .

The intent of these inspections is to disclose all
conditions which in any way affect the stability of

the structures and their functioning for the control

of floods. Each 1inspection report should note and
comzent on any repair measurge that have been taken
since the last inspection. In making these inspections
the check sheets included as EXHIBIT E, shall be
explicitly followed.

Maintenance.

Pertinent Requirements of the Code of Federal Regu-
lations. Flood Control Regulations, paragraph 208.10
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d.

(2)

(3)

()

(5)

(6)

(7)

(8)

(g)(1) are quoted in part as follows: ". . .Immediate
steps will be taken to remedy any adverse conditions
disclosed by such inspection . . ."

Shoaling or aggradation at the inlets or outlets of
side drainage structures may render them inoperative.
It 18, therefore, imperative that all draine be kept
open and unobstructed at all times.

Duumped rock or other suitable types of protection
should be placed at _ocations found by experience to
be critical trouble points, with a view to stabiliz-
ing the channel alignment and preserving the general
uniformity of the bank lines.

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

The channel and right-of-way shall be kept reasonably
clear of debris, refuse matter, or industrial vastes.

VWeeds and other vegetal grovwth in the channel shall be
cut in advance of the flood season and together with
all debris, removed from the channel.

All eroded concrete shall be repaired as soon as any
reinforcing steel is exposed or erosion approaches a
depth of 4 incnes. For this purpose, it is recommend-
ed that the repair be made by thoroughly cleaning the
surface by sandblasting and building up the section
with pneumatically placed Portland cement wortar. All
evidence of settlement, uplift, or failure of concrete
structures shall be referred to the State Engineer for
analysis and remedial measures.

All dawage to fencing, whether resulting from acciden-
tal or willfull injuries or from corrosion, shall be
prompuly ‘repaired with new material in order to main-
tain satisfactory protection to the publiec.

ggeration.

(1)

Pertinent Requirements of the Code of Federal Regu-

lations, paragraph 208.10 (g){2) are quoted in part

as follows:
23



"(g) Channecls and fioodways (2) operation. Both banks
of the channel shall be patrolled during periods of
high water . . . Appropriate measures shall be taken
to prevent the formation of Jjams . . . of debris.
Iarge objects which become lodged against the bank
shall be removed. The improved channel or floodway
shall be thoroughly inspected immediately following
each major high water period. As soon as practicable
thereafter all snags and other debris shall be re-
moved and all damage to . . . walls, drainage outlets
or other flood control structures repaired.”

L-Clh, Drainage and Irrigation Structures.

a. Description. Dralnage and irrigation structures which
extend through the levees are listed as follows:

: Size : : Feet
Levee : of : : Below
Mile Pipe Gate : Other Descriptions : Crown
5.43 1-16" W.S. 8.0
5.43 1-36" W.S, 8.0
5.87 oL 3lidegate in riser unit 13.5
6.05 2-54" W.S., 11.5
6.11 12" L.S. Siphon breaker W.S. 30.0
7.19 1-16" V.S, Pumping plant L.S, 8.0
7.19 1-24~ W.S. Pumping plant I1..S. 8.0

Note on abbreviations:

W.5, Waterside
L.S. Landside

b. Ig§pection.

(1) Pertinent Requirements of the Code of Federal Regu-
lations. Flood Control Regulations, paragraph 208.10
(d)(1), are quoted in part as follows:

"(d) 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
drainage structures shall be examined, oiled and trial
operated at least once every 90 days . . . . . Periodic
inspections shall be made by the Superintendent to be
certain that:
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(2)

(1)

(2)

(3)

(i) Pipes, pates, operating mechanism, riprap and
headwalls are in good condition:

(11) Inlet and outlet channels are open;

(111) Care is being exercised to prevent the accumu-
lation of trash and debris near the structures
and that no fires are being built ncar bitumin-
ous coated pipes;

(iv) Erosion is not occurring adjacent to the struct-
ures which might endanger its water tightness
or stability.

Immediate steps will be taken to repair damage, replace

missing or broken parts, or remedy adverse conditions

disclosed by such inspections."

At each inspection required by paragraph 4-02 (L)(1)

of this manual, the following items, it applicabvle,

shall be particularly noted:

(a) Debris or other obstructions to flow.

(b) Condition of pipes and gates.

(c) Damage or scttlement of pipe.

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

Vaintenaunce.

All eroded concrete shall be repaired as soon as er-
osion reaches a depth of 4 inches or any reinforcing
steel is exposed, For this purpose it is recommended
that the repair be made by thoroughly cleanipg the
surface by sandblasting and building up the concrete
to its original section with pneumatically-placed
Portland cement wmortar. All evidences of settlement,
uplift, or fallure of concrete structures should be
referred to the State Engineer for analysis and recon-
mendation of remedial measures.

If the inspection shows that the automatic drainage
structures have been jammed in an open position by
debris or other obstructions, they shall be thoroughly
cleaned so that they swing freely to a true closure.
If any parts of the gates have been damaged or broken,
they shall be replaced by new parts.

Compliance with the provisions prescribed above per-
taining to drainage structures is essential for proper
maintenance of the levee system covered by this manual.

. .

25



Levee failures caused by neglected drainage structures
are of common occurrence; it 1s, therefore, of utmost
importance that these structures always be kept in
perfect vorking condition in accordance with the
regulations.

(4) Care should be taken not to bury any of the side
drainageé inlets in the event that it becomes neccessary
to fil) any of the levee. Plans for the maintenance
of drainage facilities at any such points should be
submitted to the State Reclamation Board for approval
before such work is started.

d, Operation,

(1) Pertinent Regulations of the Code of Federal Regu-
lations. Flood Control Regulations, paragraph 208.10
(a)(2) are quoted in part as follows:

"(2) Operation. Whenever high water conditions im-
pend, all gates will be inspected a short time before
water reaches the invert of the pipe and objects
vwhich might prevent closure of the gate shall be
removed. Autouatic gates shall be closely observed
until it has been ascertained that they are securely
closed . . .All drajinage structures in the levee
shall be inspected frequently during floods to ascer-
tain whether seepage is taking place along the lines
of their contact with the embankment. Immediate steps
shall be taken to correct any adverse conditions.”

(2) The outlets of side drainage structures inundate at
relatively low river states. They snould, therefore,
be inspected at the first sign of a rise in the river
to make certain that the gates are not jammed in an
open position and thus allow flood waters to enter
behind the levee.

L-05. Miscellaneous Facilities,

a. Description. liscellaneous structures or facilities which
were constructed a a part of, or existed in conjuction with, the protect-
ive works, and which might affect their functioning, include the followirg:
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(1)

(3)

Y

Egidges. Bridges across Middle Jreck near Clear
el

Utility Relocations., Because oi the nature of the
construction of utilities by local interests, records
of utility relocations are not available.

Hydrologic Facilities. The following gages are located
within the project and are to be maintained by the
State cepartment oi water Resources:

(a) A continuous water stage recorder and staft gace
on the left hank of Si:ott Creek a shorti distance
upstream from S.tate Hwy. No. 29 bridge.

(t) A continuous water stage reccorder and stafi gage
on the right bank of Middle Creek a short dis-
tance wpstream {rom a County Bridge at Scation
M 292+70.

(c) A continuous water stage recorder and stafi gage
on the right bank of the Diversion Channel up-
stream from the diversion structure,

b. Inspection and Maintenance.

(1)

Pertinent Requirements of the Code of Federal Regula.-
tions. Flood Control Regulations, paragraph 208,10
(h) (1) are quoted in part as follows:

"(h) Miscellaneous Facilities. (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 eff'icient functioning of the protective works,
shall be periodically inspected by the Superintendent
and appropriate maintenance measures taken. Damaged
or unserviceable parts shall be replaced without
delay ...."
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(2)

(3)

(4)

Inspection of the miscellaneous facilities shall be
wade at the same tine that the inspection of the other
features of the project are made, and shall be reported
on check list No. 3, sheet No. 4 of EXRIBIT E.

The interest of the Corps of Engineers and the respon-
sibility of the local interests in the existing high-
vay and railroad bridges is confined to their effect on
the safety and functioning of the flood control channel,
but any corditions noted in the inspections that may
affect them in any way should, as a matter of courtesy,
be brought to the attention of the agencies waintaining
and operating them., If the inspection of any miscell-
aneous structure, either existent or constructed in the
future under permit, discloses any condition that indi-
cates the probability of failure during periods of high
water, the Superintendent shall address a letter to

the owner of the structure, quoting this manual as
authority and inviting attention to the conditions ob-
served aend requesting that immediate steps be taken to
correct them. A copy of such letter shall be forwarded
to the District Engineer for his information. A report
on the action taken by the owner shall be submitted to
the District Engineer to accompany the next semi-
ahnual report. A suggested report is included as
EXHIBIT D of this manual.

The purpose of maintenance work is to insure continuous
satisfactory operation of equipment. It is, therefore,
important in such work that all possible causes of
future trouble be found and corrected. Particular
attention should be given to minor vweaknesses which
nay be an indication of future trouble.

c. ggeration.

(1)

Requirements of the Code of Federal Regulations. Flood

Control Regulations, paragraph 208.10 (h)(2) is quoted
as follows:

"(2) Operation. Miscellaneous facilities shall be op-
erated to prevent or reduce flooding during periods of
high water. These 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."
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SECTIOR V

SUGGEGTED MBTHODS OF COMBATING FLOOD CONDITIONS

"~ 5-01. Methods Suggested. Most of the methods described herein have
been developed duriag; years of experience with the various problems that
often cone 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. If problems not covered by
these suggestions arise, where the Superintendent is in doubt as to the
procedure to be taken, he will be expected to consult the State Department
of VWater Resources, and follow standard engineering practicecs in meeting
the situation. It should be noted that it is much better to be over-pre-
pared for a "flood fight" than to find at the last moment that preparatiouns
were incomplete or unsatisfactory. Confidence of the protected persons and
firms is a valuable asset that should not be carelessly lost through ineffi-
cient operation of the protection system in time of emergency.

5-02. FEarthen levees. An earthen levee 1s in danger vhenever there is
water against it. This danger is directly proportional to the height of the
vater, the duration of the flood stage, and the intensity of either the
current or wvave action. The danger is inversely proportional to the cross-
sectional area of the levee, the levee's height, and the degree of mainten-
ance. A well constructed levee of proper section should, if maintained and
not overtopped, will hold throughout any major flood. However, a serious
accident may result in a break. Foundation troubles result in sand boils
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. Yave wash is to
be expected whenever the levee is exposed to a wide stretch of open water
and is serious if permitted to continue over a considerable lengti of time.

5-03. Premeditated Damage. The Superintendent should continuelly
guard against premeditated damage to the levee. In the event of an extra-
ordinary flood requiring a fight over long stretches of levee on botih sides
of the river, there is a natural temptation to relieve the strain by pre-
meditated breaking of the opposite levee.

5-0L. Security. Personnel of the Corps of Engineers, whether military
or civilian, are not vested with any civil police authority in the perfor-
mance of their engineering duties, and they will not attempt to exercise any
such authority. The responsibility for protecting flood control works
against savotage, acts of depredation, or other unlawful acts rests with the
local interests through local and State Governmental agencies.

5-05, Inspection of Flood Control Works. Immediately upon receipt of
information that a high water is imminent, the Superintendent should form &
skeleton organization, capable of quick expansion, and assign individuals

29



(sector Foremen) to have charge of definite sections of levees. As his
initial activity, each Sector Foreman should go over his entire sector
and parts of adjacent sectors, making a detailed inspection, particularly
with reference to the following matters:

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

b. Condition of new levees and recent repairs.
¢, Condition of culverts, flap gates, and sluice gates.

d. Transportation facilities; roads, rail and water communica-
tions.
e. lMaterial supply; quantity, location, and condition.

f. Communications; locate and check all necessary telephones
in the sector.

5-06. 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, ete. In addition, bulldozers,
scrapers, trucks, etc., should be located and made ready for use in case of
emergency. Then iwmediate action should be taken to perform the following
WOrK:

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

b. 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,
suo ject to wave wash, the new section should be faced with bags of sand.

¢. Repair and close all flap gates on culverts and see that they
are seated properly before they are covered with flood waters.

d. 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 condition.

e. Locate necessary tools and materials (sacks, sandbags, brush,

lumber, lights, etc.), and distribute and store the same at points where
active maintenance is anticipated.
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f. Check and obtain repair of all telephone lines necessary for
nperation, obtain lists of all team furces, motorvoata, motor curs, and
truck transportation that can be made available.

g. Make thorough arrangements with reliavle citizens of the
comnunity for the supply transportation, subsistence, and shelter for the
necessary labor.

h. Communicate directly with owners of all stock pastured on
the levee and direct that all stock be removed fron the levee right-of-way.
Cut all feuces crossing the levee that do not have gates orovided.

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

Jj. Remove all dynanite and explosives of any kind frou the
vicinity oi tae levee.

5-07. Disaster Relief. It is the responsibility of local, state,
municipal authorities, supported by end/or working in connection with the
Anerican Red Cross to adopt measures for the relief of flocod disaster vie-
tims. Relilef measures can be underteken by the Departuent of the Army
through its Army Area Commander under existing Army Regulations, but such
mneasures 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.

5-08. Flood Fight. After the above preliminairy organization and pre-
cautions have been completed, the "flood fight" itself commences. The
methods of combating various defects in the earthen levee described in the
following paragraphs have veen proved effective during many years of use by
the Department of the Army.

a. Drainage of Slopes. This work can be done economically
while awaiting developments and will serve to make the levees more efficient.
Crews should Le organized to cut seep drains at all places on the levee and
berm when seepage appears. The drains should be V-shaped, no deeper than
necessary, and never more than 6" deep. Care must be taken not to cut the
sod unnecessarily. In all instances, drains should be cut straight down the
levee slope or nearly so. Near the toe of the slope the small drains should
be Y'd together and led into larger drains, which, in general, should lead
straight across the landside berm into the landside pits or nearest natural
or artificial drain.

b. Sand Boils. These danger spots are serious if discharging
material. The common method of controlling sand boils consists of walling
up a watertight sack ring around the boil up to a height necessary to re-
duce the velocity of flow to a point at which material is no longer

31



discharged from the Joil. See EXHIBIT C, vlate 1. The sact ring around
the boil should be large enough to protect the defective area immediately
surrouinding the boil. ITf 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,

¢. Wave Wash. The Superintendent and Sector Foremen should
study the levee beforehand to determine the possibility of wave wash. All
such reaches will be located well in advance and for use in emergency, a
reserve supply of filled sacks and rolls of cotton bagging will be kept on
board flats. If the slope is well sodded, a storw of an hours duration
should cause very little damage. During periods of hign wind end high water,
ample labor should stand by and experienced personnel should observe where
the washouts are beginning oy sounding or by actually wading along the sub-
merged slope. Sections of cotton bagging should be placed over the washed
areac, 8s shown on EXHIBIT C, plate 3. As an alternative, filled sacks
should be placed in the cut in an effective manner and as soon as possible.
The filled sacks should be laid inh sections of sufficient length to give pro-
tection well above the anticipated rise. Bagging 6o laid wust be thoroughly
weighted down to be effective. Plate 2, EXHIBIT C shows a movable type of
wave wash protection, also used with good results. 1Its advantage is that
it can rapidly be built at any convenient place and easily set in place on
the job.

d. Scours. A careful observation should be made of the river-
side of the levee at all localities where a current of more than two feet
per second is observed, or where the profiles show a high water slope of
two feet per wmile or greater. Trouble may be looked for at the ends of old
levee dikes, road-crossing ramps, old traverses, and places wnere pipes,
severs and other structures penetrate the levee., If any sign of scour is
observed in the pits or at the ends of -~he dikes, soundings should be teaken
to observe the amount and progress of the scour. The approved method of
construction to check scour in the pits, on the slopes, or at the ends of
dikes will be to construct deflection dikes using brush, treetops, or
lumber, driving stakes and wiring together, and filling in between with
brush and filled sacks or stone.

e, Caving Bank Protection. As protection against active cav-
ing of riverbanks, rock-filled cribs are very effective if properly placed.
Cribs are usually 14 by 14 feet in plan by 10 to 1k inches in inside depth.
The cribs are constructed on a double thickness of 1" x 4" x 14' lumber,
equivalent to 2" x 4" pieces, lapped rail fence fashion at all corners and
intersections. They are divided into four compartments of about equal area
by two perpendicular cross walls constructed in the same manner as the side
walls. The floors and covers are built up of double 1" x 4" boards spaced
about 9" center-to-center. Under the floor and perpendicular to the direct-
ion of the floor boards are five equally spaced pairs of 1" x L" boards
spaced about 3 feet center-to-center. On top of the cover, perpendicular to
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the directlon of the couver boards, are three pairs of top boards, one over
cach of the side walls and one over the central divisfon wall. All inter-
sections arc nailled with one 204 nail. The compartments are filled with
rock before covering. Fach wall intersection of the fabricated cribs is se-
curely fastened by a loop of MNo. 9 wire. See EXHIBIT C, plate 4,

2-09. Topping. Immediate consideration should be given the grade line
of each levee section by comparison of existing grades with those shown on
the drawings, EXHIBIT B. If any reaches show a grade below the previous
highest water, emergency topping should be undertaken at once to such a
grade as may ve established vy the District Engineers, U. S. Engineer
Orfice, Sacrawmento, California, as follows:

a, Sack Topping. Sack topping may be used to ralse the crown
of the levee about three feet. The sacks should be laid stretcherwise or
along the levee for the first layer, crosswise for the second layer, and so
on. Sacks should be lapped at least 1/3 either way and well mauled into
place. Vhen properly sacited and tawped, one sack will give about three to
four inches of topping. If gravel is available, it should be used for the
front facing so as to avoid washing out.

b. Lumber and Sack Tonping. This is the most commonly used
method of raising low reaches in ewmergencies. In outting on this topping,
as well as other topping, a careful line of levels should be run and grade
stakes set in advance. 2" x 4" x 6' stakes should then be driven on the
riverside of the crown six feet apart, and 1" x 12" boards nailed to the
landside of the stakes. This wall, backed with a single tier 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 prop-
erly braced behind with sacks and earth. In some instances, it may ve
practicable to back up the planking with tamped earth obtained in the vicin-
ity in lieu of the sacks shown in the drawing, EXHIBIT C, plate 5.

5-10. Transportation. “~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. Telephone communication should be provided along dangerous stretches
of the levee vhen travel or other satisfactory weans of communication can-
not be maintained.

5-11. Use of Government Plant. The District Engineer 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 vhere no suitable
private equipment is available, provided that such use is without detriment
to the Government.
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TITLE 33 - NAVIGATION AND
N FATE TR,
Mg RLISRCS L U
PART 208 . Flocd Contral Regulsticne
MAINTENANCE AND OPERATION OF FLOOD
CONTROL WORKS

AUTRORITIES: 55100.10 iswued under
ses. 7, S8§ Stat. $90; 33 U.B.C. 0%,
(Sec. 3, 49 Stat, 1871, a3 sanended; I3
U.S.C. ¥0lc) 9F.R. 9939, Aug, 17, 1904]:
o r.r. [10203, Ave. 23, 1944].

4 208,10 Lacel flood protection works;
meintenance and operation of struce
tures and facilities,

(a) Ceneral. (1) The structures ond
facilities constructed by the Urited
States for lccal flcod protection shall
be continucusly maintained in such a
manner and opersted at such times and
for such periods ss may he necepasry to
obtsin the muxisun benefits.

(2) The State, politicsl subdivision
thereof, ot other responaible locstl
agency, which furnished sssurance that
it #ill asintain end operate floed con-
trol works in sccordsnce with regulse
ticas presceibed by the Secretary of the
Army, 8y requived by law, shell eppoint »
permanent committee, consisting of of
headed by an officisl hercinafter colled
the '‘Superintendent,’ vho shell Be re-
sponsible for the developasnt snd sain.
tensnce of, aad directly in charge of, on
organisatica responsible for the efficient
opersticn snd msinteasnce of sll of the
structures end facllities during flood
prricds end for continuous laepection
and meintensnce of the project vorks
during periods of low water, sll without
cost to the Uaited States.

(3) A teserve supply of materisl
needed during s floocd emesgency shell
be kept on hand at ell ticoes.

(4) No encroschaent or trespass shich
wll] adveranly affect the efficient opera-
tion or msintenance of the project works
shall be permitted upon the rightv-of-way
for the protective faclklities.

(S) No improvesent shail be passed
over, uader, or through the walls, lev .
improved channels or floodwsays, nor
shall sny escavation or construction be
pereitted within the limits of the prej-
ect tighteof-way, nor shall any change
be asde in any feature of the works
without prior determinstion by the Dis.
trict Engineer of the Depsrtaent of the
Army or his suthorised representative
thet such izprovement, excsvation, coene
struction, or slteraticn will not sdvercely
affect the functioning of the protective
facilitien Such improvements or alter.
ations as mesy be found to be desirsble
and perai ble under the above de.
tecmination shall be constructed in ec-
cordance . with standard engineering
practice, Advice regarding the effect of
'topai’d improvements or alteraticnys
on the functioning of the project snd ine
formation concerning msthods of con-
struction scceptadle under standard ene.
gineering practice 1hall be obtsined fros
the District Fangineer or, if othersise
obtalaned, ihall be sudbmitted for his ap.
proval., Drawings or prints shovwing
such improvements or slterations a3
finally constructed shall be furnished the
District Bagineer sfter completicn of the
work.

(6) It shall be the daty of the super-
Intendent to sutmit ¢ semisnnual report
to the District Zaglneer covering inspece
tlea, meintenance, and operstion of the
prtotective warks.

(7) The District Engineer or his au-
thorized representatives shatl have ac.
cess ot all times to all portions of the
ptotective works.

(8) Malntenance messures or repairs
which the District Enginear deems nece
easary shall be promptiy teken or made,

(9) Appropriste measures shell be
teken Ly locel euthorities to insure thet
the activities of o1l local orgsnisetiors
cperating publicor privete facilities con.
nected with the protective worke sre ¢o-
ordinated with thone of the Superintend-
ent’s orgenization during floocd pericds.

(10) The Departument of the Arwy will
furntsh Jocsl interests with an Operation
end Msintenance Manusl for each coa.
pleted project, or seperste useful part
thereof, toc assist thes in carrying cut
their obligetiens uader this part,

(b) Levess .- (1) Naintenance, The
Superinteadeat shell provide st all times
such msintensnce o9 mey be required to
insure serviceability of the structures in
time of flcod., Messures shall be taken
to promote the growth of sod, exterami.
nate bursoving snimsls, snd to provide
for routine mowing of the grass .and
weeds, removal of wild growth and drift
depovits, ond repoir of damage caused by
erosion or other forces. !here prace
ticable, messures shsll be teken to retard
bank eroslon by plenting of willews eor
other asuitable growth on sreas rivarssrd
of the fevees, Perledic inapections shall
ba meds by the Superintendent to insure
thst the sbove mesintenance messures
. being sffectively casried out end,
futther, to be certain that:

(1) No vausus] settleaent, sloughing,
of material lose of grede or lever crons
ssction has taken place;

(id) No caving has cecurred on sither
the lend side or the river sideof the levee
shich might affect the stadbllity of the
levee saction;

(iti) No seepsge, ssturated aress, os
1and boils are occurring;

(iv) Tod drefnage systems and pres.
sure relief wella gre In good working con-
dltien, snd that such facillties are not
tecoming clogged;

(v) Drains through the levees and
gates on eaid drajns are 1ln good working
tondition; .

{vl) No ztevetment vork or riprep hes
been displaced, vashedout, or renoved;

(vii) No scticn is being tasken, such
as burnlny gress end weeds during in-
eppropriste seasons, which wil) retarsd
er destroy the growth of scd;

(viti) Access rosds to end on the levee
sce being properly msinteined;

(ix) Cattle gusrds and gates are in
good cendition;

{x) Crown of lavee iz shsped 10 83 to
drain readily snd rosdway thereon, if
any, is wel) sheped and waintesined;

(zi) There is no unsuthorized grasing
or vehicular traffic on the levess;

(z11) Encroschments are not belng
mads on the levee rightecfevway which
might endanger the structure or hinder
ite proper and efficieant functioning dur-
Ing tives of emergeacy.

Such inspections shall be made imo
mediotely prior to the beginning of the
flood aeeson; lmmediately folloving esch
asjor high water porlod, end otherwise

at intecvals not exceeding 50 Jays, and
such-intermediate times as may ke neces.
ssry to insure the best postible csre of
the levee, Immediste steps will be teken
to corvect dangerous conditions disctoved
by asuch inspections, Reygular mainte.
nence repaitr measuntes shall be accenm.
plished during the apprapsiate sceson
as scheduled by the Superintendent.

(2) Opecation. During flcod periods
the fevee sha)l be patrolled cantinuasusily
to locate passible sand boils or unusust
wetneas of the landwerd slope and to be
certein thet:

(i) There arenoindications of slides
ar sloughs developing:

(ii) VYave wash of scouring actioa i
not cccurring;

(iii) No low reaches of levee exist
which msy te overtopred;

(iv) No other coaditions exist which
might endanzer the structure,

Appropriste advance measures will be
taken to insure the availabllity of ade.
quete lasbor and mater 1s te meet all
contingencies, Ixmediate nstepe »ill te
taken tc contrnl sany condition which
endangecs the jevee and to repsir the
daraged section.

(ec) Flood Walls -. (1) Nairtenance.
Pericdic inspections shall be made by the
Superintendent to be certsin that:

(i) No seepage, satursted areas, of
ssnd boils are occurring;

(i1) No undue settlement has acrurred
which affects the staBility of the wall or
its water tightness;

(ili) No trees exist, the roats of which
might extend under the w21l and offer
sccelerated seepage paths;

(iv) The concrete hes not undergene
creching, chipping, orf breaking to an
extent which might sffect the stability
of the wall or 1ts water tightness;

{v) There are no encroschments upoa
the righteofeway which might endanger
the structure or hinder dts functioning
in tise of flocd;

(vi) Core is being exercised to pre.
vent accumulation of trash snd debris
edjacent to wsalls, and to insure that no
fires ere bteing built rear them;

(vii) No bank ceving conditicns exint
riverward of the wall wshich might en.
dsnger its etability;

(viii) Toe dreinage systems end prese
sure relief wells are in gcod working cone
dition, and that such facilities are ot
becoming clogged.

Such inspections shall be made imne.
diately prior to the teginning of the flexd
sessnn, irzedintely following each rmajor
high water periocd, and otherwise at
intervels not exceedir 90 days. eas-.
ures to eliminate encrcachmeats end ef.
fect repasirs found necessary by such ine
spections' shall be undertaken immedi.
ately, A1l repairs shall be sceomplished
by methods acceptable in stsndard en-
gineering practice.

v1) Operation. Ceontinuous patrol of
the wall shell be waintained during fleod
pericds to locate possible leskage st mone
olith joints or seepage undernsath the
wall. Tloating plant or bosets will not be
allowed to lie agalnst or tie up to the
wall. Should it become necessary during
a flood ecergency to pass snchor cables
over the wall, edequate messures shall
be tsken to protect the concrete and cone
struction joints. Izmediate steps shall
be taken to correct any condition which
sndangers the stability of the wall.




(d) Dreinsge Structurens oo (1) UNalateo
nances Adeguste messures shall be taken
te insure thst inlet and eutlet chonasls
ars hept open and thet trash, drift, er
debris U0 not sllaved te aceunvlste near
dralnage atrvctures. Flap gates and
ssruslly eperseted goten and velver on
dralnage structuren shell be o
olled, end triol opocoted at Joast once
resty 80 doy Thetes drainege astryce
tures sre provided with stop log er ether
taergency clasvr the ceadlition of the
squipment and its hounsing shall be ia.
spected regulacrly and a telal lnatelfation
of the en acy closure shall be de
st least once sach yoar, Perledic inspece
tlene shell be mede by the Supsrintend.
ent to te cartain that:

(1) Pipes, gates, operating mechsnlan,
ciprap, snd Beadwslls are in good cone
dition;

(i1) Inlet sndeutliet chenaele areopen;

(iit) Carv isbelng ezercined to praveat
the accusziotion of trash end debrie
rear the sxructures ond that no fires ace
being bullt pear ditumlnous ¢costed pipes;

(iv) Erosion is not occuteing adjeceat
to the structurs which might endanger
its water tightness or stability.

Imnediote oteps will be taken to re-
pair demage, replece misning or broten
perta, or remedy adverse conditions dise
clesed by such inspecticens,

(2) Operstion, Whaenevet high water
condjitiens Juwpend, sll et will be in.
spected 8 short tl before ar vesches
ths invert of the pips and eny object
shich alght prevant clonure of the gste
shall bs removed. Automstic gater shall
te elenely ebsescvad until it hen buen sse
certajned that they sre securely clo
Msnually operated gates ead valves o
be cletsd as necessary to ptovent lallovw
of floed water, AL} dralnsgs atructures
in levees shell l"lnl'l!l" frequently
during flocds to sacerteln vhother seepe
sge Lo tasking place sleag the lines of
thelr contact with ths eabankment.
Tmuediste steps shall be teken to core
rect any sdverse condition,

(e) Closwre Structuren o (1) Nolateo
nsnces Closure structures for tesflic
cpeningy shall be inspected dy the s
intendent every 90 days to be certain
thet:

(1) No parts ars missing;

(l1) Metsl parts sre adequately cove
ered with psint;

(iil) Al = ble parts sce in satine
factory working order;

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

(v) Sulficient saterisles are on heand
for the srecticen of sand bag closurss and
that the location of such materiste will
be readily acesssible in times of essre
gency,

Toels snd parts ahall not Bs resovad
for other uvre. Trisl erections of one or
Sore clesurs structures shall be mede
en8ce ssch yoor, olternsting the struce
tures chosen 8o thet each gats will be
erected st lesst onco In each J.yaur poe
rlod. Trisl erectionof a)) closure struce
turas shall be de wheaevar s change i
msde-in key operstiang porsonnsl, Where
folltcsd cperation makes triel erection of
s cloquee structure infessible, rigorous
inspection snd deill of operntiang per-
tonnel way be substituted therefor,

Teiat erection of esnd bag closyres It not
roquired., Clesure matarials will bs coree
fuelly choched prieor te snd leol
fleod pesiocds, and ds
psrte shall %o rapnized or repleced iIm-
wedintaly,

(2) Operation. Heaction of sich mave
sble clesvre shall be slarted Insufficient
tinme te permit completion bofore fleod
waters reech tha top of the structure
sill. Inforsation sogesding th'e pr [3
mothed of eracting sach individu clane
ugre stgucture, togethar with en estimate
of the time required by sn supoclonced
crev to complete Its arastion will de given
in the Operation snd Nalntenance Mane
usl which will be fuznlohed Locol inte L 1]
upon ‘completion of the preject, Closure
structures vil]l bs laspected fraquently
duting floed perleds to sncertaln that ae
undue leskege 1 cecurring and that
draing provided to coare for osdinsey loake
age sre functionlng properly. Boate of
fleatiag olent shall net be slloved ta tie
vp to closure steuctures or to dincharge
passengere or cargo over them.

(€) Pusping Plants «- (1) Baiate-
nesce. Pusping plaats shell be laspected
by the Superintendeat st Intervels not
te e¢xceed 30 days during flood sessens
and 90 dogs ducing off-flood sesscns to
insure thet sll esquipment i In order for
instant use, At requlsr intervals, propes
messuess shell be taken to previde for
clesning plent, buildings, end uipment,
vepsinting as necensary, ond ludricatiag
all wachinery, Adequate supplies of
lubsicants for all types of machiaes, fuel
for guvoline ot 4 el #d eguipaent,
ead flash Yighte or lanterns for easrgen
Lighting shsil be kept on hand ot -‘{
times, Telephone vies shall bo m
talned at pumping plante. ALl equlpe
meAat, including g, transform.
ers, motors, pu s+ and gaten
shall be trial operated end checked st
lesst once ovary 90 dopn, Megger testy
of all insvlstion shall be made vhen .
wirlng has Been subjected to undue dasp.
rees opd otherwloe st intervals not to
e.coed one gesr. A racord shall be kept
showing the sults of sueh tests, Wire.
Ing disclossd to be In en vasstisfsctoery
conditlion by such tests shall be bdrought
to s sstisfactory conditicon or shall be
prowptly replaced, Diesesl snd gesoliae
engines shell) be gtarted at such inter.
vels and ellewed to rua far such length
of time o1 7 be necesasry to insure
thelr servicoabdility in times of amere
gency, Only skilled olecteici s s
chenies ehall b employed cn toste and
capsizs, Opursting pervonnel for the
plent shall be present during tasts. Any
equipaent re d from the statlon for
ragalr or replacecent shall e retusned
or tepleced ss secn as practicsble end
shall be trial operated efter relnstel-
lation, Repaiss requicing removal eof
equigsent from the plant shell be made
duceing off-floed seasons lnsofer a3 prace
ticeble,

(7) Operation, Compstent operstors
shall be on duty at pusping plente whin.
avear it sppesey thet necernity for pumsp
operation s immineat, The opsrater
thall thoroughly Enspect, trial opacstas,
and place in resdiness o1l plant equip.
went. The cperster shall be fanildiar
with the equipment, msnufscturers® in-
steuctions snd draviags snd with the
‘Opeesting lastsuctions® for each ota-
tlon., The equipment shsll be operated
in sccosdance with the sbove.mentioned
‘Opsvrating [astructicns® snd core ohall
be exerclesd that preper. ludbricatlion 1
being supplied ell squiparnt, snd that no
overhesting, undue vibration or noisne 1s
eccureing. Imacdlately upon finel se.
¢ennlon of flood wat o the pumping ste.
tion shall be thoroughly eleaned,
house sumpr flushed, and equl
theroughly inspected, ofled and g¢
A tecord or log of puspling plent op

tion shell bs kept for esch station, s copy
of which shall be furalehed the District
Paglaser following esch flecd,

(u) Chanrnels and Floodways .. (1)
Naintenance. Pesjodic inspections of
imprtoved channels and floodvays shell
e made by the Buperiatendent to be
certain that:

i) The chonnel or floodway i claar of
debdris, werde, snd wild grovih;

(it) The channel of floodway e not
being rostricted by the depositing of
waste materisls, building of unsuthor.
lsed steuctures or other encroschments;

(L11) The capucity of the channel or
fleodway is not being reduced by the
forestion of sheosls:

(iv) Bsnks sre not bsing demsged by
tain or wa h, and thet no slovgh-
ing of benks N cecurred;

(v) Ripesp sections and deflaction
dlkes and walls ars in good conditioen;

(vi) Approach and egress chennels
adjscent to the improved channel or
fleo y sve vufflcleatly clessof obatruce
tions and debris te permit preper funce
tlonlng of the profect worke.

Such lnspections shall be made prior to
the beglaning of the flocd yesson end
othereise ot intecrvals not to exzceed 80
days, JTaamediste atepn wiil be teken to
tenedy any edvesse conditions disclored
by such Inspections, MNessures will be
taken by the Buperinteandent to prosote
the growth of grass on benk slopes end
eseth deflectien dikes. Ths Superia-
tendent ehell provide for prariodic repsir
snd clesning of debris basine, chsck
ds and selated gtructures a1 mey be
necesnary.

(3) Operation., Both bunks of the
chennel shal) be patrolled durlng periods
of high vater, and messures shell be
teken to protect those reachss being ste
tackead by the cuvrent or by wave wash,
Appsopriste n ures shall be taken te
prevant the formation of jams of f1ce or
debria, Lecrge objects vhich bescone
Jedged ogeinnt the tank shell be re-
woved. The Imprevad channel or flood.
wey shall be thoreughly Inspected lxmoe
distely folloving snch major high water
poriod. As soon as practiceble theree
after, oll snsgd end other debris shall be
temoved snd sll da to bsnke, rlpr
deflsction dikes and walls, drsinage out-
lets, or other flood contrel structures
tepaired,

(h) Biscellaneous facilitlies -- (1)
Heintensace, Miscellaneous steructures
end facilitiew conntructed as o part of
the protsctive vorks and other structures
and facilities which function as & part
of, or effact the officleat functioning of
the protective works, shall beperiodically
inspected by the Superintendent and
propriate maintensnce messucrss tekoen.
ed or uassrvicesble parts shall be
repsicred or replaced without delay.
Areas used for ponding in connectlen
with pumping plants or for tesporary
storage of Interior suneell durlng flood
periods shall not be slloved to bocens
fl13ed with siit, debris, or dusped
tesrial, The Buperintendent shall take
proper steps to prevent restrictien of
beridge opiniage and, where practicabdle,
shall previde for temporary ralalag dur.
ing fleods of bridges vhich reatrict chane
ael capacities duriag high flo
(2) Operations Niscollisneous facilie
thes shall bo eperated to preyent ocr ree
duce floeding ducring prriods of high

.wster, Thous fsctlitios constructed as

t of the protective worko.shall anot
bes used for purpotes other than fleed pro-
tection without approval of the District
Baglacar ualess desigaed therefor,
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CC-k-i-35

CC-h-4-138
CC-h-i-3;
CC-h-l-40

CC-l-h-41

CC-h-b-1s2

CC-bL-Y-iuh

CC-U4-4-46

EXHIBIT B

"AS CONSTRUCTED"
DRAWINGS

(sec separate folder for the following drawings)

"Middle Creek and Drairage Sloughh Levee Coxnstruction levee

Construction from Clear lake to Bloody Tsland Pump, in
15 sheets.

Middle Creek Unstream Project Moaifications, in 2 saeets.
Middle Creek Upstream Project Modifications, in 1 sheet.
Middle Creek Upstream Project Modifications, in 2 sheets.

lLevee Rehabilitation, Stage TT Middle Creek and Drainage
Glough from Clear lake to Bloody Island Pump, in 1 sheect.

lLevee Rehabilitation, Stage TIT, Middle Crecxk and Drainage
3lough from Clear Lake to Bloody Island Pump, in 2 sheets.

Levee Rehabilitation, Stage TV, Middle (reex and Drainage
Slough from Clear lLake to Bloody 1sland Pump, in 2 sheets.

levee Rehabilitation, Stage V, Middle Creek and Drainage
Slough from Clear lLake to Bloody Island Pump, in 2 sheets.
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EXHIBIT C

PLATES OF SUGGESTED FLOOD FIGHTING METHODS
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WAR DEPARTMENT |

CORPS OF ENGINEERS, U 8§ ARMY

LANDSIDE

Note:
Bottom width to be no ess than 1) bmes height
Be sure to clear sand discharge.
Tie into feves of bod 13 near tod.

Spihway ; @

SECTION A-A

RIVERSIOE
Water surface—-

ELEVATION

N RIS g OSSP ——

._.__..__
—
\

Note:
Do not sack bod which doss not put
out matenal.
Haeight of sack l0op or ring should be only
suffic ent 1o create enough head 10 sow
down How through boil s0 thal no more
matenal is displaced and by uns clear.
Never attempt to completely stop fHow
through boil.

PLAN

MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJECT

GONTROL OF SAND BOILS

U.S. ENGINEER OFFICE , SACRAMEN TO,CALIF.
MAY, 1946
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WAR OEPARTMF NI COHPS OF LHGINRENS, U S sRMY
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e MIDDLE CREEK, CALIFORNIA
32 ookt 102 6 FLOOD CONTROL PROJECT
32 pleces 2" 419 Y
: ghm::df ‘412G’
WiRe N MOVABLE
T WAVE WASH PROTECTION
4 108 8 s | U.6 ENGINEER GFFICE, SACRAMENTO ,CALIF.
MAY 1946
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WAR DEPARTMENT

CORPS OF ENGINEERS, U S ARMY

Riverside edge ol levee crown - -

A1

o Lt
Water Aodco —~ A

& required

L]
+
+

Yanable lengths

RIVERSIDE

Hote:

should

burlap

MATERIAL REQUIRED FOR 100
LINEAR FEET OF LEVEE
LUMBER
v 30 Stekes 1"22'x)'6"
®  (Sharpaned)
SANDBAGS
120 sand bags

Cotton bagging
a8 required

/
Allow approaimately \Cotton bagging Riverside toa of levee}
2" lap tor each variable tengths
step of bagging 85 required
PLAN

Lay lengths as required of cotton bagging
approumately paraliel with levee siope
and across damaged section, Weight

top and edges of bagging with hilled
sacks 83 shown above The filled sacks

belore laying in place. Stake the corners

of each strip above water surface.
Whece cotton bsgging s not avadable

1"22°x1"6"Stabes
LANDSIDE

SECTION

be wired or tied 10 each stnp

sacking may be substituted.

MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJEGCT

WAVE WASH PROTECTION

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

CORPS OF ENGINEERS U. B. ARMY
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MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJECTY

BANK PROTECTION

U.8. ENGINEER OFFICE , SACRAMENTO, CALIF.

MAY, 1946
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WAR DEFARTMENTY CUeners ur B9

SECTION

m |~-|rnz"or'—\ "
| — |
o
4; 4t
Crown of leves \ "
-nmﬁk | < )W
l = £~
| oo |
! !
FRONT ELEVATION
BiLL OF MATERIAL FOR 100
LINEAR FEET OF LEVEE
LUMBER MIDDLE CREEK, CALIFORNIA
f? m ;. ::g:gf FLOOD CONTROL PROJECT
o 17 plces 2°:4"2 6’0"
® 17 pleces 27x4"x 20"
it i LUMBER AND SACK TOPPING
11 84 nalls
2 13164 nids
SANDBAGS U.S. ENGINEER OFFICE, SACRAMENTO, CALIF
1100 tags MAY, 1946
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CORPS OF ENGINEERS U.8. ARMY

- RIVERSIDE LANDSIDE

Subsidance of ¢crown

DEVELOPMENT OF PIPE UNDER LEVEE
FiG. |

RIVERSIDE LANDSIDE

Sloughing of slopa

——
——

Seapage poth

SLOUGHING OF LANDSLIDE SLOPE DUE TO
RAVELLING AND UNDERCUTTING OF TOE
FI1G. 2

RIVERSIDE LANDSIDE

$liding surfece

- - > ———— Sy
- Seepoge path / Reduction In
ht J sNhaering strength
DEVELOPMENT OF SHEAR SLIDE /7 /h/s s0ne
FIG. 3

MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJEOT

EFFEGCTS OF SAND BOILS
ON LEVEE

U.S.CORPS OF ENGINEERS, SACRAMENTO,0ALIF,
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MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJECT

BRUSHING AND SAGKING
THE LANDSIDE SLOPE

US COKPS OF ENQINEERQ, BACRANENTQ, QALIP,
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© CORPS OF TNORIIRS

Uus ARy

]
-

o )
i 4
"‘\’
4 gf 4» 4
PLAN
10" |
E et N I Rost Kriven odowt S
River Jite .‘3 "5’;‘“’”’”' Laad JAle

od Lorth

lbublt IP&:/: rwuhd e o
LEeeasise S w‘}w
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MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJECT

3-6FT. MUD BOX LEVEE
CONSTRUCTION DETAILS

U.8.COAPS OF ENGINEKRS ,BAORAMENYO , CALIP
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EXHIBIT D

SUGGESTED SEMI-ANNUAL REPORT FORM
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TO: The District Engineer
Sacramento District

Corps of Engineers
650 Capitol Mall

Sacramento, California 95814

May 19 )
Nov 19 )

P Loy
-

Dear Sir:

The semi-anntiel report for the period (1 May 19__ to 31 October 19 )
(1 November 19 _ to 30 April 19 ) Middle Creek Project Levee and Channel
Improvements, Lake County, is as follows:

a. The physical condition of the protective works is indicated by
the inspector's report, copies of which are inclosed, and may be summarized
as follous:

(Superintendent's summary of conditions)

It 1is our intention to »Herform the following maintenance work in
order to repair or correct the conditions indicated:

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

b. During this report period, major high water periods (vater surface
in Scott Creek reached or exceeded the readings of 12.0; Middle Creek 10.0;
or the Diversion Channel 7.0) occurred on the following dates:

Dates Maximuwn Elevation

EXHIBIT D
Sheet 1 of 2



Comments on the behavior of the protective works during such high
water periods are as follows:
(Superintendent's log of flood observations)

During the high vater stages when the water level reached a height of
, on the gage or excess theraof (dates) , it was
necessary to organize and carry out flood operations as follows:

(See Maintenance Manual for Middle Creek - Part No. 2)

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

a. (no) ( ) rermits have been issued for (the following)
iuprovements or construction within the project right-of-way.

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

©. The status of waintenance measures, indicated in the previous
semi-annual report as being required or as suggested by the representatives
of the District Engineer, is as follows:

(statement of maintenance operations, item by item with percent
coupletion).

f. The fiscal statement of the Superintendent's operations for the
current report period is as followus:

Labor Material Equipment Overhead Total

1. Inspection

2. Maintenance

3. Flood fighting
operations

TOTAL

Respectfully submitted,

Superintendent of Vorks

EXHIBIT D
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EXHIBIT E

SUGGESTED CHECK LISTS OF LEVEES, CHANNELS AND STRUCTURES

For definition of "flood" or "high water period" see paragraph
1-06 of this manual

EXRIBIT K
Sheet ) of 7



CHICK LIST NhO. 2

MIDDLE CREEI PROJECT

LEVEES AND CHANNEL IMPROVEMENT

Inspector's Feport Sheet No. Inspector
Date Superintendent
Item Remarks

(a) Iocation by Station

(b) Settlement, sloughing, or
loss of grade

(¢) Erosion of both levee slopes

(d) Condition of roadways, in-
cluding ramps

(e) Evidence of seepage

(f) Condition of farm gates and
fencing

(g) Maintenance measures taken
since last inspection

(h) Comments

EZRIBIT E
Sheet 2 of 7



item (a)

Item (b)

Item (c)

Ttem (4d)

Iten (e)

Item (f)

Item (g)

Iten (h)

INSTRUCTIONS FOR COMPLETING SHEET 2, EXHIBIT E

(To be printed on back of sheet 2)

Indicate levee station of observation, obtained by pacing from
Nearest reference point; indicate right or left bank.

If sufficient settlement of earthwork has taken place to be
noticeable by visual observation, indicate amount of settlement
in tenths of a foot. If sloughing has caused a change in slope
of the embankument sections, determine the new slope. Note
arcas where erosion or gullying of the section has occurred.

If sufficient erosion or gullying of back face or back toe of
levez has teken place to be noticeable by visual inspection,
indicate area affected and depth.

Note any natural change in any section of roadvway or ramps.
Indicate any inadequacy in surface drainage system.

Indicate any evidence of seepage through the embankment section.

Indicate the serviceablility of all farm gates across the embank-
ments and roadway, and indicate if repainting is required.

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

Record opinion, if any, of contributory causes for conditions
observed and also any ooservations not covered under other
colunns.

HOTE: One copy of the Inspector's Report is to be mailed
to the District Engineer immediately on cowpletion,
and one copy is to be attached to and submitted
with the Superintendent's semi-annual report.

EXHIBIT E
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CHECK LIST NO. 3

MIDDLE_CREEK PROJECT
LEVEES AND CHANNEL IMPROVEMENT

Inspector's Report Sheet No. Inspector

Date Superintendent
Item Renmarks

(a) MName of chanrel and location

by stations

(v)

Vegetal growth in channel

(c)

Debris and refuse in channel

(a)

New construction within
rignt-of-vway

(e)

Extent of aggradation or
degradation

(f)

Condition of riprapped section

(8)

Condition of bridges

(h)

Yeasures taken since last
inspection

(1)

Comments

EXHIBIT E
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INSTRUCTIONS FOR COMPLETING SHEET i, EXHIBIT E

Item (a)
Item (b)

Ttem (c)

Ttem (4)

Item (e)

Tten (f)

Item (g)

Item (h)

Item (i)

(To be printed on back of Sheet &)

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

Not= nature, extent, and size of vegetal growth within the
linits of flood flow channel.

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

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

Indicate any change in grade or alignment of the channels,
either by deposition of sediment or scour, that is noticeable

oy visual 1inspection. Estimate amount and extent.

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

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

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

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

NOTE: One copy of the Inapector's Report is to be mailed
to the District Engineer immediately on completion
and one copy is to be attached to and submitted with
the Superintendent's semi-annusl report.

EXHIBIT E
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CHECK LI
DRAINAGE AND IRRIGATION STRUCTURES

MIDDLE CREEK PROJECT

Inspector

Inspector's Report Sheet No.

Suprrintendent

Date

.
€1 Coraents

Repair
Measures
X Paken
Since last
Inspection

Condition of
Right-of-Way
oo Adjacent to
M~ Structure

Condition of
coucrete

—~ Headwall or
9, Invert ravin

Damage or
Settlement
(5 of Pipe or
~ Conduit

Debris or

Other

b=~

:icmstruction
to Flow

o Bank
—

Unit Ho. 1 - Left Bank of Middle Creek

Location
o by levee
~ Mileage
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. . .
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(1)
(2)

(3)

()

(5)

(6)

(7)

(8)

INSTRUCTIONS FOR COMPLETING SHEET 6, EXHIBIT E
(To be printed on back of sheet ©)

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

Inspect inlet, barrel, and outlet for accumulation of sediwment,
rubbish, and vegetal matter. Note condition under Column (c).

If any settlement or damage to the pipe, barrel, or invert of the
drain has occurred, estimate the location and amount. Note
particularly if any backfill has come into the pipe or been dis-
turbed. Record observations under Column (4).

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

Inspect backf{ill area adjacent to structure for eveidence of
erosion caused by overflow of the drainage structure and note
conditions in Column (f).

Unde:r Column (g) indicate physical measures that have been
taken to correct conditions reported in last inspection, and their
condition at tiwe of this iaspection.

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

A copy of the inspector's report is to be mailed to the District

Engincer imnediately on coupletion, and a record copy shall be
attached to the Superintendent's semi-annual report.

EXHIBIT E
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EXHIBIT F

LETTER OF ACCEPTANCE BY
THE STATE RECLAMATION BOARD
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STATE OF CALIFORNIA—RESOURCES AGEMNCY ' EOMUND G. BROWN, Governor

THE RECLAMATION BOARD

ROOM 1335, RESOURCES BUILDING, 1416 9TH STRIST @ SACRAMENIO 95814

STAMLEY W, KRONICK, President

J. ). MADIGAN, Vice Prasidant 0 .
WALLACE McCORMACK, Secratary

GEORGE W. MICKEL,

R, I)

HAROLD J. O'BANION Y

H. TERRILL SARTAIN
DONALD L, WEILER

COL. A, E. McCOWLAM, Gonerol Monoger DEC 2 3 1986

Refer tos #130.45.200
Contract No, 67-C-0019

District Engineev
Corps of Engineecs

U. S. Army

650 Capitol Mall
Sacramento, California

Dear Sir:

Refereace is made to your letter of December 6,
1966 concerning transfer to the State of California of the
Middle Creek Flood Control Project downstream from Bloody
Island Pump.ng Plant, in accordance with Specification
No. 3364.

The Reclamation Board, at 1ts meeting of
December 15, 1966, formally accepted the above referred to
work for operation and maintenance subject to certain
conditions. ‘

The conditions mentloned above are that Lake County
Flood Control and Water Conservation District will perform
ordinary maintenance and flood fighting and patrolling of the
above facilities. The Corps of Engineers will perform any
extraordinary maintenance required including, but not re-
stricted to, correction of major bank caving .or levee settle-
ment. After a six-year period the condition and stability

‘bf“the levees and banks involved will be re-examined to deters—---""

mine if further Federal commitment is warranted.
Sincerely yours,

(L, &I Lot yoes

A. E. McCOLLAM
General Manager

Y EXHIBIT F
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EXHIBIT G

SAMPLE PERMIT
FOR
USE OF RIGHT-OF-ENTRY

EXHIBIT G



’—n,,,

~i

EXHIBIT
PERMIT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(Name of Firm or Individual) (Address )

T0: (Describe in these spaces the proposal, including kind and type of
construction, purpose intended, location by stationing. Indicate passage-
way provided by means of gates, etc. Use separate sheets if necessary,
identifying each by reference herein.)

Provided That:

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

The structure or operation for which this permit is issued shall be
maintained by the grantee in such manner as shall not injure or dawage the
flood protection structure, or interfere with its operation and mainten-
ance in accordance with regulations of the Secretary of the Army.

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

EXRIBIT G
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(‘A Unless otherwise specifically provided herein, this permit may be
cancelled at any time by the grantor upon 10 days written notice mailed
to the address shown above. During such 10 day period, (or such other
period as may be provided herein), the grantee will be permitted to re-
move any property or improvements installed under this permit, and to re-
pair or replace any damage to the flood protection right-of-way or struct-
ures resulting from his use or operations. At the end of such periocd, the
grantor shall have the right to possess and dispose of any such property
or improvements remeining upon its right-of-way, and may proceed to re-
pair or replace any such damage, and the grantee herein shall be liable

to the grantor for the full cost of such repairs or replacements.

The construction, installation and maintenance of the structure or
major construction, the cost of inspection thereof by the grantor and/or
the United States shall be paid by the applicant.

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

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

s,

THIS PERMIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT ENGINEER,
CORPS OF ENGINEERS, U. S. ARMY, OR HIS AUTBORIZED REPRESENTATIVE.

Signature (Grantor) (Title) (Date)

Terms of this permit Approved:
are hereby accepted

Signature (Grantee) (Date) (Date)

District Englneer

EXHIBIT G
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REGULATIONS GOVERNING ISSUANCE OF PERMITS FOR USE OF
RIGETS-OF-WAY OR FLOOD PROTECTION PROJECTS

As the flood protection works and rights-of-way are owned by the
Local Interests and will be operated and maintained by them in accord-
ance with the Regulations of the Becretary of the Army, and issuance
of any perunits to use any part of the rights-of-way will be handled by
the Local Interests, with the restriction that no such permit uay be
issued without the approval of the District Engineer, as stated in para-
graph No. 208.10, (a) General, (5) of the Regulations, a copy of which
is attached hereto.

Applications fox use of the rights-of-way should be addressed to
The City or Levee Commission having Jurisdiction over the local flood
protection project. The City or levee Commission will then forward
the application to the Districet Engineer, Corps of Engineers, Sacramento,
California, with its recommendation, with reasons for such recommendation.
It is suggested that the application and recommendations be forwarded with
a draft copy of the permit, in order that all objectionable features may
be eliminated prior to its proffer to the applicant as this may prevent
misunderstandings and arguments. If for any reason it is desired to for-
ward the permit itself without this intervening step, five copies of the
proposed permit should be included on which is stated the exact use of
the rights-of-way, for which permission is being requested, together with
any condition or restriction of the permit. The permit should be signed
by the applicent and an official of the Local Interests. A drawing, sketch
or detail plans as may be required to show the exact location, nature of
vork and proposed method of construction should be attached to each copy
of permit. If the permit is approved by the District Ingineer, three copies
will be returned. This will enable each yarty concerned to have a copy of
the approved permit.

In any case where a peruit is requested for any purpose vhich wmight
cause disfigurement or damage to the flood protection rights-of-way or
structure in its erection, use, or removal, it is suggested that the
applicant be required to post a bond of sufficient amount to protect the
local Interests from any cost of repair or removal, and to guarantee
faithful performance of the permit conditions. 1In such cases the permit
should state the amount and conditions of the bond.

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

There is attached hereto a copy of a permit form which has been
successfully used by a number of cities and levee committees.
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OPERATION AND MAINTENANCE MANUAL
MIDDLE CREEK PART NO. 3
LEVEES AND CHANNEL IMPROVEMENT

MIDDLE CREEK PROJECT, CALIFORNIA

LOCATION ADDITION OR REVISION DATE
Exhibit F Add copy of Memo for Record dated 25 Nov 1966 25 Mar 2010
Exhibit F Add copy of letter addressing transfer concerns dated 5 25 Mar 2010

Dec 1966
Exhibit F Add copy of transfer letter dated 6 Dec 1966 25 Mar 2010
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DISPOSITION FORM

(AR 340-15) )
REFERENCE OR OFFICE SYMBOL SUBJECT
Middle Creck Project, ifornia - Operation and
Q N SPKGD-L Maintenance Manual féx* Middle Creek - Part No. 3,
. lLevees and Channel Improvement '
.|¥© chief, Constr-Opns Div FROM Chief, Engr Div DATE 29 June 1967 CMT !

Jensen/gh/3333 dﬁ&(/

1. Forwarded herewith for your records is one copy of an operation and
maintenance manual entitled, 'Middle Creek - Part No. 3, Levees and Channel
Improvement."

2. Copies of the subject manual have been furnished the Division Engineer, the
State Reclamation Board and the State Departmept of Water Resources.

' » é‘ '%»b =
1 Incl A,
as ief, Engineering Division
(\{‘x

cc: levees

-

DA FORM 9 REPLACES DD FORM 96, EXISTING SUPPLIES OF WHICH WILL BE
| FEB 62 ISSUED AND USED UNTIL | FEB 63 UNLESS SOONER EXHAUSTED, U COVERRVINI FAINTING OFFICE 114} O~ 10141
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Loks County F.C.&W.C. District
15¢ ~ 3vd Stveat
Lakepers, Califeraia
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b. Contract Ko, DA<O | Ho. CO-hebe36 , .
ﬂ&mmﬂ,mlhm Wit

Mmmmmm' rg
d. Contwact Ho. A=Ohe157. Koo
g Yy A :nm-ss-u.‘m CCokmbebi2,

e. Comtrect No. IA-Oh=l67-G6-86, Demwing No. CCel-lebl, Speci-
fication No. 3254, completed 17 Janusry 1966. s

mmuwf' {(Public aw 780, smmmm
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