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OPERATIon AND ~1AINrENANCE MAUUAL
l-iIDDLE CRF.EK ~ PART NO. 3

LEVEm AND CHANNEL IMPROm.mNr
l-iIDDLE CREEK PRO.JECT, CALIFORNIA

SIDl'IOl{ I

ItmODUC'l'IOli

1-01. Authorization. The Middle Creek Project was authorized by
the Flood Control ActOT1954, approved 3 September 1954, Section 203 of
which reatw in part aa follows:

"Sacramento River Basin • • • • the project of flood protee­
'"!i).on 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 tho state ~later Code and was enacted under the
California Statutes of 1955.

1-02. Location. The Middle Creek Project levees and channel im­
provement as covered by this manual lie north of Clear Lake in Lake
County, California. The only community in the project area is the town
of Upper Lake, 81tUllted nbout 3-1/2 miles north of Clear Lake. "lotlddle
Croek - Part No.3" inclUdes a leveo along the left bank of Hiddle Creek
from the Bloody Island Pumping Plant downstream a distance of about 3.14
miles to Clear Lake, as shown on the inclosed location map of EXHIBrr A-l.
A pumping plnnt (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 wider another operation and maintenance manWll. entitled, "Middle
Creek - Part No.1, Pumping Plant, l-iiddle Creek Project, California". All
the improved channels and levees that lie upstream from the Bloody Island
Pumping Plant are covered under an operation and roointenance manual en­
titled, "loU.ddle Creek - Part No.2, Levees and Channel Improvement, Hiddle
Creek ~'oject, California.

1-03. Description of the Pl'o ect Works. Middle Creek is one of the
principal trIbutaries toCIear Lake and en ers the Lake at its northern
end. Scott and Clover Crecks are tributaries of Middle Creek, draining
oreas to the west and east, reapectively. Alley and Poge Creeks are
tributaries of Clover Creek. The total area drained by r.l1ddle Creek and
its tributarios amounts to approximatelY 200 square milos, varying in
elevation from about 1,300 to 4,800 feet. The project works covered by
this manual includes the left bank levee and challnel of Middle Creck from
the Bloody Island Pumping Plant to Clear Lake.



1-04. Protection Provided. The project work was designed to pro-­
teet 4,000 acres of agricultural land, the town of Upper Lake, State
Hi.ghway 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 c.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 chaMel the project
design flow is 8,000 c.f.s. On the left bank of Middle Creek from the
Bloody Isla.nd Pumping Plant downstream to Clear Lake the gr,lCle 01' the
adopted flood plane profile varies from elevation 1332.7 at the Bloody
Island l'umping Plant to 1329.0 at the 101ler end at Clear Lake. All
elevntions are referred to'1J.S.G.S. datwn.

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 lo1iddle Creek
and tributaries from Clear Lake to high ground was accomplished under~iJ:':~_P
Contract No. DA-04-l67-CIVENG-59-72 by Ferry Brothers, contractor, dur- ~t 1
ing the period from 8 December 1958 to 21~ November 1959. Specification
No. 2491, Drawing No. cc-l~-4-29.

b. Levee construction on Middle Creek and Drainage Slough f.rom
Clear Lake to Bloody Island Pump and Upstream Project Modifications were
accomplished under Contract No. DA-04-l67-ClVENG-61-4 by Eugene Luhr and
Company during the period from 8 August 1960 to 3 December 1962. Speci­
fication No. 2666, Drawing Nos. CC-4-4-36,CC-4-4-38, cC-4-4-39 and
cc-4-4-40.

c. I~vce rehabilitation - Stage II, Middle Creek and Drainage
Slough, Clear Lake to Bloody Island Pump was accomplished under Contract
No. DA-04-l6?-CIVENG-64-', by J. S. Richards, contractor, during the
period from 22 August 1963 to ,10 December 1964. Specification No. 2969,
Drawing Uo. cc-4-4-4l.

..

d. Levee rehabilitation - Stage III, Middle Creek and Drainage
Slough, Clear Lake to Bloody Island Pump was accomplished under Contract
No. DA-04-16""f-CIVENG-65-22 by J W. Richards, contractor, during the
period from 20 August 1964 to 10 November 1964. Specification No. 3124,
Drawing No. CC_I~_I~-42 .
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e. Levee rehabilitation - stage IV, Middle Creek and Drainage
Slough, Clear Lake to BlooQy Island Pump was accomplished under Contract
No. DA-04-l67-CIVENG-66-26 by Carl J. l-loods, contractor, during the period
from 31 Augustl965 to 17 January 1966. Specification 3254, Dra\ling No.
cc-4-4-44.

f. !..evee rehabilitation - Sta.ge V, Middle Creek and Drainage
Slough, Clear JJ8ke to Bloo~ Island Pump was accomplished under Contract
No. DA~ro5-67C-0019 by Harry F. Cleverdon, contractor, during the period
from 6 September 1966 to 24 October 1966. Specification No. 3364, Drawing
No. CC-4_1}-46.

1-06. ~'lood Flows. For pU:~poses of this manual, the term "flood"
01' "high water period 0' shall refer to flows when the water surfe.ce 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.

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

c. A reading of 7.0 on the gage on the right bank of the
Diversion Channel just upstream from the diversion structure.
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SEOl'ION II

LOCAL COOPmATION RE9UIREME~

2-01. Requirements of Local Cooperation. In House Document 367,
Blat Congress, the Chief of Engineers recommended construction of the·
Middle Creek Project provided that locol interests give satisfactory
assurances to the Secretary of the Army that they will: (B) provide
tree of cost to the United States all necessary rigbts-of-uayj (b) hold
and save the United states free from damage claims due to construction;
(c) after completion, maintain and operate the levees, channels and
appurtenant \.;orks under rules and regulations prescribed by the Sec:re­
tary of the Arury.

lbgislotion authorizing participation by the State of california
in the project was enacted under the California Statutes of 1955, CD.
1949, and is cited in Section 12656.5 of the State Water Code, whicb
is quoted in part 06 follows:

"The project for flood protection on Middle Creek, Calif-
~ ornla 1s hereby authorized and adopted uubotont1elly 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 •••. 11

2-02. Assurances Provided bl Local Interests. '!be state ot
california by legislation enacted in 1955 has agreed to furnish the
required cooperation. Section 12657 ot the state Water Code states:

"Except as otherwise provided in Chapters 1 ond 2 of this
part, the Reclamation Board shall give assurances satis­
factory to the Secretary of War that the locol cooperation,
required by Section 3 of the act of Congress approved Dec­
ember 22, 1944 (Public numbered 534, seventy-eighth Congress,
Second Session), ond Section 2 ot the act of Congress
approved August 18, 1941 (Public numbered 228, Seventy­
eighth Congress, First Session), will be furnished by the
state in connection w1th 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 Joaquin Valley hereinafter ,approved 'and authorized by
Congress". .

. Formal .ssurances vere furnished the District Engineer by the
state Reclamation Board by letter dated 7 ~~t 1957.

4



2-03 Acceptance by the state Heclamation Board. Responsibility for
operating and maintaining the completed works downstrealfi from the Blocdy
Island Pum~ing Plant was officially accepted by the Reclamation Board of
tlle 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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SEC'rION III-------
MAIlfrENAlWE AND OPERATION· GENERAL PROCEDURE. . -

3..01. !l:ferenc~_ to Approved ReA'.fJ;a.tions. This manual is Bub·
mitted in accordance w1th provisions of Title 33 - Navigation and
Navigable ~later8, Chapter 11, Coli'S of ~'ngineerB, Department of the
A:rrisY, Part 208 • Flood COntrol Regulations, Maintenance and Operation
of Flood Control Works, approved by the Secretary of the Army, 9 Aug­
ust 1944, a copy of "bich is included 08 EXHIBIT A, Sheets 1 and 2.

3-02. Intent-2f Regu;atio!.l!.' . r.lbe general intent of the regulat­
ions apPl'ove~the Secretary of the Array is stated in paragraph
208.10(0)(1) a8 follows: "The st)."Uctures and facilities constructed
by the United states for local flood protection shall be continuously
maintained in 8\1Ch a manner aud operated at such times and for such
periods 8S may be neceasary to obtain the maximum benefits. II

'rhe -principal mission of the Corps of Engineers, during flood
emergencies, is to insure that flood control \lorks are properly opel'·
ated alld maintained and offer technical advice to enable local inter­
ests to obtain maximum flood protection. All other matters become
socondary and will yield precedence to the accomplishment of the above­
stated missions. Dur~ng flood periods local interests maintain close
liaison lI1th the oftice of the District Engineer I Corps of Engineers.
However, in the event it is evident that all available county and local
resources are insufficient to cope \lith the situation and the necessity
for an emergency proclamation is anticipated, requests for state assist­
ance in flood fighting should properly be made direct to the Division
of Hater Resources, which is the State agency designated by the Direct­
ors of Public Works, to receive requests from local agencies for assist­
ance in flood fighting. This agency is authorized to request Federal
assistance from the Corps of Engineers when state and local resources
are insufficient to cope \lith 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/or other
local equipment and manpower will be exhausted "and local resources
are insufficient to cope with the flood emergency situation.

3-03. Purpose of _1?hi!...Manulil:.' In view ot the large number of
local flood protection projects authorized by Congl~s8 and the repeti­
tious nature of regulations to govern maintenance and operation of
each individual project, and in order that local interests may bo)
fully aware of the extent at the obligations assumed by th.em in furn­
ishing assurances of local cooperation for projects to be constr\~ted

in the ~~ture, the general reg\uations described above were established
by the Secretary of the Army. '!be general regulations approved by the
Secretary ot the Arary, August 1944, were intended °to be 8ufficilently
broad in scope and general in nature as to be applicable to all flood­
protection projects for which such regulations are required by law.

6



Section 203.10(a)( 10) of the regulations read as follows: "The Har
Department will furnish local interests with an Operation and l.$sj.n­
tenance Manual for each completE:d proJect, or separate useful pert
thereof, to assist them in carlJ,ing out their obligations \mder these
regulations." This manual has) therefore, been prepared to furnish
local interests w1th information on a major unit ot the pr~~~ct works
and advise as to the details of the operation and maintenance require­
ments applicable to this particular unit, to state procedure required
by the Department of the ~, and to indicate satisfactory methods
of flood-fighting operations and emergency repairs. The project works
are to be maintained and operated in accordance \/ith the Flood Control
Regulations referred to above and interpretations thereof contained
herein.

3-04. Definitions. As used hereinafter, the term "Superintendent"
shall be defined to mean the person appointed by the local agency to
be directly 1n charge of an organization which will be fully responsible
for the continuous operation and inspection of the project works; the
term "District Engineer" sball be defined to mean the District Engineer
of the Sacramento District, Corps of Engineers, U. S. Army, or his
authorized representative. The term "right bank" or "left bank" shall
be defined to mean the right or left bank or side, respective~, of a
stream or channel when facing downstream.

3-05. General Provisions of Re ations. In addition to that
quoted in paragraph 3-0 above, the general provisions of the Flood
Control Regulations, contained in paragraphs 208.10 (6)(2) to 208.10
(a)(9), both inclusive, are quoted as follows:

"(2) The State, political subdivision thereof, or other re­
sponsible local agency, which furnished assurance that
it will maintain and operate flood control works in
accordance with regulations prescribed by the Ser.re- .
tary of War, as required by law, shall appoint a
permanent committee consisting of, or headed by an
official hereinafter called the "Superintendent,"
who shall be responsible for the development and main­
tenance of, and directly in charge of an organization
responsible 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
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project works shall be permitted upon the rights-of­
way of the protective facilities.

(5) No improvement shall be passed over, under, or tbrough
the walls, levees, improved channels or floodways, nor
shall any. excavation or construction be peroitted with­
in the limits of the project right-of-way, nor sball
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, construction, or alter­
ation will not adversely affect the functioning of the
protective facilities. Such improvements or alterat­
ions as may be found to be 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 '\lorks.

(6) It shall be the duty of the Superintendent to submit
a semi-annual report to the District Engineer~overing

inspection, maintenance, and operation of the protective
'Works.

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

(8) l~intenance measures or repairs which the District
Engineer deems necessary, shall be promptly taken or
made.

(9) Appropriate measures 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 Engineer will:

a. 1'\1rnish to local interests "As Constructed" drawings
ot 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 mep-aures
taken by local interests.

c. Submit 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. i·lake prior determination that any proposed encrvach­
ment, improvement, excavation, or construction within the right-of­
way, or alteration of the project works, will not adversely affect
the fW1ct:oning of the protective facilities, and to furnish local
interests with au approval thel'eof in writing.

e. Assist local interests as may be practicable, in
their duties of ascertaining storm developments having flood-producing
potentialities, assembling flood-fi~1ting forces and materials, and
initiating and carrying out flood-fighting operations.

3-01. Responsibilities of the Superintendent. In' line with the
provisions of the Frood Control Regulations, the general duties of the
Superintendent include the following:

a. Training of Key Personnel. Key personnel shall be
trained 1n order that regular maintenance work may be performed effi­
ciently and to insure that unexpected problems related to flood control
may be handled in an expeditious and orderly manner. The Superintend­
ent ahould.b~ve 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 men who will
assist them in the discharge of their duties. The organization of
key men should include the following:

(1) An assistant to act 1n 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 respons1b:.lity are necessary for these
poSitions.

9



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 Rl§ht-of-~lay'. In accord­
ance with the provisions of Flood Control Regulations 208.l0(a)(4),
no encroachment or trespass which will adversely affect the efficient
operation or maintenance of the pl~ject works shall be permitted on
the rights-or-way for the protective facilities. The Superintendent
will, therefore, cause notices to be posted at conspicuous places
along the project right-or-way direc:ting public attention to this
regulation. The Superintendent 5ha~1 arrange for the prosecution of
offenders under local ordinances and report action taken to the State
Reclamation Board.

d. Permits for Right-of-Ent!y or Use of Portion of Right­
of-Way. Permits for tempolary right-of-entry or use of portions of
the right-of-way shall not be issued l/ithour prior determination by
the state Reclamation Boeru sufficiently in advance of issuance to
permit adequate study and consideration and determination of conditions
to be embodied in the permit document. ~:ecuted copies, in triplicate,
of the permit document as issued shall be furnished the state Reclama­
tion Board. See EXHIBIT G for sample permit of right-of-entry.

e. Permits for Improvements or Construction within the
Project Right-or-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 wi~l

not adversely affect the gtability, safety, and functioning of the
protective facilities, and for definition of conditions under which
permit should be granted. These conditions will include, amonG
others, the following items:

(1) That ell work shall be performed:

(a) In accordance with standard engineering
practice and in accordance with plans and
specifications approved by the District
Engineer or his authorized representativej
drawings or prints of proposed improvements
or alterations to the existing flood control
works must be submitted for approval to the
State Reclamation Doard 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.

10



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

f. Coordination of local Activities. In accordance with
the provisions of Flood Control Regulations, paragraph 208.l0(a){9),
the Superintendent vill, durin.! periods of flood flov, 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 agencies, street departments, and railroad and utility
companies for developing a coordinated flood-fighting program; and
an outline of this program shall be filed with the District Engineer.

g. Inspection.

Levees (1) Maintenance ••• Periodic in­
spections shall be made 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."

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

"(b)

208.10(b)

r

( 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 Iftddle Creek and 7.0 on the gage
located on the right bank of the Diversion Channel.
These gages are maintained by the State Depart­
ment of Water Resources.

The check lists and instructions shown in EXHIBrr
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 ap~lic8ble instructions
shown on sheets 3, 5, and 7, EXHIBFT 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.

Maintenance.

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

"(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 tor • • • 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."

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

(3) 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."

..

r

i. Reports.

(1) Semi-Annual Report. In accordance with the prOVisions
of the Flood Control Regulations, paragraph 208.l0(a)( 6},
the Superintendent* shall submit within a 10-day period. .. .

12



foUol/ing 1 December and 1 June of each year, e 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
ao summarized from the logs of inspection.

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

(c) Prosecutions for encroachment or trespass.

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

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

(f) 14eintenance measures taken; nature, date of con­
struction, and date of removal of temporary
repairsj date of permanent repairs.

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

A suggested form for submission of the semi­
annual report 1s 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 Hater Resources,
state of california, hos made semi-annual inspections of all levees of
Quthorized flood control projects in the Sacramento-Son Joaquin drainage
basin pursuant to the Federal Regulations of 16 August 1944 (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 ot Water Resources the obligation of compliance with Sections
8371, 8372, and 8373 of the Water Code of the State of California. These
soctions of the Code require the local responsible agencies to submit 8

report to the state Department of Hater 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
~orkB 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.



The following procedure is used in inopecting the levees of the
responsible maintaining agency:

P~rsonne1 of the state Department of ~later Resources make 8 detailed
1nspection in the spring and fall of each year and make a report on any
required maintenance. The 1nspec.tion objectives are to determine if the
follow1ng items, which are a conc.ensetion of Federal Regulations, are
being adhered to:

a. That all brush l trees and wild grO\'lth other than sod are
removed frOtl the levee crown and slopes.

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

c. That all grass and weeds on the levee have been moved where
removal by burning is dangerous or impracticable. This applies only on
peat levees or \lhere burning would constitute a hazard to improvements •

. d. That all burrowing animals have been exterminated.

e. That all cavee, sloughsl burrows, hole&1 slips or other
damaged portions of the levee have been repaired.

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

g. That no revetment work or riprap have been d1splacedl
washed 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 seasons when the levee would not be seriously 6carred or othenlise
damaged thereby.

j. That encroachments arc not being erected on the levee
which would hinder travel by authorized patrol vehicles.

k. Prevent the erection of structures on, additions tO I or
alterations of, the levee unles8 authorized by permit from the State
Reclamation Board.

Following this detailed inspection a Joint field inspection is made
with representatives of the re8ponsl~lo maintaining agency and the state
Department of water Re80urces to review and discuss the inspection report.

upon completion of the fall inspection the state Department of Water
Resources publishes an annual report entitled, "status of Project Levee
Maintenance" \lhich indicates the degree Of proficiency attained by each
obligated looal agency in providing reqU1re~ maintenance.
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SECTTOrI IV
FEATURE;' OF THE PROJECT mmJEC'l'

TO FLOOD COfffllOL RJIDur..ATIONS

I~-Ol. Project '..Iorks. Construction along the left bank levee of
t-iiddle Creek, as covered by this manual, consist of setback and enlargement
of the locally conotructed levee together with the improvement of irrigation
and drainage structures from the Bloody Island Pumping Plant downntream to
Clear la~e. For further dctailG see the drawings of EXnrnrr B.

4-02. Levees.

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 l)f the project levee, refere to
the "As Constructed" drawings of EXHIBIT 13. Regulations regarding in­
spection, maintenance and operation will be found in paragraph 1~-02b,

4-02c and 4-02d of this manual.

b. Inspection.

(1) Pertinent Reguirements of the Code of Federal Regu­
lations. Flood Control Regulations, paragraph 208.10
(b}{l), are quoted in part as follows:

"(b) Levees - (1) l-ntntenance. • Periodic inspect­
tion shall be made by the Superintendent • • • to be
certain that

( i) No unusual settlement, s laughing, or material
1088 of grade of levee cross section has taken
place;

(ii) No caving has occurred on either the landside
or the riverside of the levee which might affect
the stability of the levee section;
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,
(11i) No scepage, saturated areas, or sand boils are

occurring;

(Iv) TOe drainage systems and prcssure relief welle
ere in good working condition, and that such
facilities are not becoming clogged;

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

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

(vii) No action is being taken, such as burning l~ass

and weeds, during inappropriate sea80ns, which
will retard or destroy the growth of sod; (see
Note (a) at end of subparagraphs (1».

(viii) Access roads to and on the levee are being pro­
perly ~aintained;

(ix)

(x)

Cattle guards and gates are in good condition:

Croun of levee is shaped so a8 to drain readily,
and roadway thereon, if any, is well ehaped
and maintained;

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

(Xii) Encroachments are not being made on the levee
right-of-way which might endanger the structure
or hinder its proper end efficient functioning
during times of emergency. Such inspections
ehall be made immediately prior to the beginn­
ing of the flood season; immediately following
each major high water period, and otherwise at
intervals not exceeding 90 days; and such inter­
mediate times a6 may be necessary to insure the
best poseible care of the levee ••••"

Note (a)

Since the growth of sod on the slopes of the levees of this project
1s not practicable and as the nature of the levee growth warrants burning
thereof to facilitate inspection, the provisions of subparagraph b (1)
ot 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 seaoons, where not dan­
gerous or impracticablo, in order to permit the
detection of cracks, holes, burrows, Blips, and
other damage and to permit the detection and ex­
termination of burrowing animals and that grass
and weeds on levee slopes be mowod where removal
by burning is dangerouB or impracticablc, such
as on peat levecs or where burning would consti­
tute a hazard.

To insure the taking of such maintenancc 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.

(c) 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) 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, Bod or other unsuitable
material. If ot larger extent, the till Bhould be
made in the same .manner as the original construction,
of selected material from borrow pits approvcd 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.

(2) Depredations ot Burrowlne Animals. Dens and runways
:c . .' '.



formed within the levee by bUl'rowing animals are fre­
quently the cauaee of levee failures during flood stages.
Burrowing anim8lo such 80 muskrots, ground hogs, ground
squirrels, moles end gophers, fOWld in the levee should
be exterminated. The dens and runways should be opened
up and thorou~lly co~acted as they are backfilled.
Levees kept properly cleared are not seriously menanced
by burrowing ahimals 08 they prefer areas where a pro­
tective cover, such 08 high grass, weeds, and brush, is
found. Several methods of extermination are fOWld
effective; such as trapping, baiting, and poison gascs,
depending on the type of animal present and the time of
year the work is done. Advice concerning the best
methods in each locality can be obtained from the County
Agricultural Agent.

(~~.Access Roads. Access roads to the levees shall be main­
tainod in such condition that they will be accessible
at all times to trucks used to transport equipment and
supplies for maintenance of floodwfighting.

(4) Burning. Along reaches of the levee where the practice
of burning weed3, 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, grosses
and combustible materials sholl be removed for a dis­
tance of at least 3 feet from pipes and structures that
are susceptible to burning. Wet sacl<s or ",ater sprays
should be made available to workmen to prevent fires
from reaching inflammable structures.

d. Operation. •

(1) Pertinent Requirements of the Code of Federal Re~latlona

Flood Control Regulations,'paragraph 208.l0(b}(2 are----­
quoted in part 08 follows:

"(2) eration. During flood periods, the levee shall
be patrol e continuously to locate possible sand boils
or unusual uetness of the landward slope to be certain
that:

"( i)

(11)

(11i)

There are no indications of slides or slOUghs
developing:

Wave wesh or scouring action is not occurring;

No low reaches of levee exist which may be over­
topped:



(iv) No other condltions exi&t \lhich mignt endanger
the structures.

Appropriate advance measureD \1111 be trken to inotre the
availability of adequate labor and materials to meet all
contingencies. Immediate ateps 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 maintenance 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 rigbt bank of Middle creek, and 7.0 on the gage
located on the right bank of the Diversion Channel, a6
referred to in paragraph 1..06 of this manual.

'!be Flood Operat.ions Center is reapor-sible 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 w1th terms of
the Memorandum of Understanding dated 1 November 1956,
between the Division Engineer, U. S. Army Engineer
Division, South Pocific, and the Director, Department
of W~ter Resourceo, State of california, for cooperative
action during flood emergencies.

4-03. Channels and Floodways.

a. Description.

1~e channel of ltiddl~ Creek is parallel and adjacent to
the levee that extends from 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 ydll be found in paragraphs 1~-03h, 4-03c and
1~-03d of this manual.
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b. Inspection.

(1) Pertinent Requirements ,of the Code of Federal Regula­
tions. Flood Control Hegulations, paragraph 208.10
(g)(l) are quoted in p~rt as follows:

"(e) Channels and floodways ••.•• (1) Maintenance.
Periodic inspections of improved channels and flood­
'rlO.ys shall be made by the Superintendent to oe
certain that:

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

(li) TIle channel or floodway is not being restricted
vy the depositing of waste materials, building
of unauthorized structures or other encroachments;

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

(iv) Banks are not being damaged by rain or wave
wash, and that no sloughing of banks has
occurred;
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(v) Riprap scctions and deflcction dikes and walls
are 1n good conditionj

(Vi) Approach and egress channels adJ~cent to the im­
proved channel or floodway are sufficiently clear
of obstructions and debris to permit proper
functioning of the project works.

Such inspectiona shall be made prior to the beginning
of the flood sea60n and othe1"\lise at intervals not to
exceed 90 days. Immediate stepsi will be takEn to
remedy any adverse conditions disclosed by such
inspections ••• 11

(2) The purpose of the flood~tlow channels inspection i8
to insure that conditions which affect the channel
capacity will remain the same, as for as possible, 08
those considered in the design assumptions and that
no new conditions develop that may affect the stability
of the project structures. At each inspection requir­
ed by Paragraph 208.10 (g)(l) of the Flood Control
Regulations, particular attention will, therefore, be
given the following:

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

(b) Unauthorized operations within the flood-flow
channel ri6ht-of~way, such a8 excavations, build­
ings, and other structures, levees, bank protect­
16n, or training dikes.

(c) Rubbish and industrial waste disposal.

(d) Changes in the channel bed 8uch a8 aggradation
or degradation, which would interfere with free­
flow trom side drainage structures or induce
local meander8 that would scour the banks.

(e) Operations of any nature upstream from the pro­
Ject that would aftect flo\1 conditions within the
limits of the flood control project.

(f) Condition of project structure.

1. Channel wallsj

a. Deviation from alignment and grade.-
b. Development of cracko and spalls.
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c. l~echanical inJuries.

2. Fencing.

a. Injuries to posts, fencing or barbed wire.

~. Damage to galvanizing.

J. Earth fills:

a.

b.

c.-
d.

Settlement.

E(osion of both slopes.

Excessive seepage or saturation area
back of fills.

Condition of bank protection - concrete
or stone blanket.

a. Presence of dumped refuse.

b. Encroachment or trespass.

(3) 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.

(4) If any work is done to improve flow condi t:f.ons in
the channels of this project or the Diversion Channel,
it should be coordinated with the District Engineer to
insure that proper pi'oVisions are made for channel
oligr~nt and capacity to conform to the existing
project.

(5) The intent of these inspections is to disclose all
conditions which 1n any way affect the stability of
the structures and their functioning for the control
of floods. Each inspection report should note and
~O!JllLCnt on any repair measu:-es that have been taken
since the last inspection. In making these in8pection~

the check sheets included os EXBIBITE, shall be
explicitly followed.

c. Haintenance.

(1) Pertinent Re uirements of the Code of Federal Re
lations. F ood Control Re ations, paragraph .10
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(2)

(4)

(6)

(8)

(g)( l) are quoted in part 86 follo\/8: II... Immediate
steps will be taken to remedy any adverse conditions
disclosed by such inspection ••• 11

Shoaling or aggradation at the inlets or outlets of
side dl'ainage structures may render them inoperative.
It is, therefore, imperative that all drains be kept
open and unobstructed at all times.

Dumped rock or other suitable types of protection
should be placed at :.ocations found "oy experience to
be critical trouble 1101nts, 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 II1llterial likely to accumulate in the ne\1 channel
at the mouths of tributaries should be removed to keep
the channel clear.

The chonnel and right-of-way shall be kept reasonably
clear of debris, refuse matter, or industrial \/ostes.

Weeds and othor vegetal growth 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 06 soon as any
r6inforcing steel is exposed or erosion approaches a
depth of 4 inches. For this purpose, it is recommend­
ed that the repair be made by thorough~' cleaning the
surface by sandblasting and bUilding up the section
with pneumaticallY placed Portland cement ~ortar. All
evidence of settlement, uplift, or failure of concrete
structures shall be referred to the state Engineer tor
analysis and remedial measures.

All ~mage to fencing, whether resulting from acciden­
tal o~ willfull injuries or from corrosion, shall be
pr0:mP\;ly -repaired with new material in order to main­
tain satisfactory protection to the public.

d. Qperation.

(1) Pertinent Requirements of the Code of Federal Re~~
lations, paragraph 208.10 (g)(2) are quoted in part
ae follows:
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4-c4.

"(g) ChannelG and floudwoys (2) Operation. Both bonks
of the channel sholl be patrolled during periods of
high water • • • Approprinte measures sholl be token
to prevent the formation of jams ••• of debrin.
I~rge 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. "

Drainage and Irrigation Structur~s.

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

Levee
r~ile

sIze
of

Pipe Gnte

Feet
Below

Other Des cr~.Etio~s__~__C_r_o_w_n_

5.43 1-16" W.S.
5.43 1-36" H.S.
5.87 21~ ,. 31idegate in riser unit
6.05 2-54" W.S.
6.11 12" I"S. Siphon breaker W.S.
7.19 1-16" H.S. Pumping plant L.S.
'(.19 1-24'" H.S. Pumping plant L.S.

Note on abbreviations:

8.0
8.0

13.5
11.5
30.0
8.0
8.0

W.S. = Waterside
L.S. = landside

b. ~pection.

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

"(d) Drainage Structures (1) llaintenance. 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:

\



(i) Pipen, gaLen, opernLinp, mechanism, l'iprnp llud
helld~lall:> ure in (J;ood cond,Hion:

Inlet and outlet channels are open;

Care is being exercised to prevent the accumu­
lation of trash and debris near the structures
and that no tires are being built n(:ar bitumn.
oua coated pipes;

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

(11 )

(11i)

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

(2) At each inspection reqUired by paragraph l~-O? (u )(1)
of thi3 manual, the follmling it~ms, it' applicable,
shall be particularly noted:

(8) Debris or other obstructions to flow.

(b) Condition of pipes and gates.

(c) Damage or settlement of pipe.

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

c. 1~1ntenance.

(1) All eroded concrete shall be repaired a6 800n a6 er­
osion reacnes a depth of 4 inches or any reinforcing
steel is exposed. For this purpose it is recommended
that the repair be made by thoroughly clcanigg the
surface by sandblasting and building up the concrete
to its original section with pneumatically-placed
Portland cement mortar. All evidences of settlement,
uplift, or failure of concrete structures should be
referred to the state Engineer tor analysio and recom­
mendation of remedial measures.

(2) If the inspection ~how8 that the automatic drainage
structures have been Jammed in an open position by
debris or other obstructions, they shall be thoroughly
cleaned so that th~ swing freely to a true closure.
If any parts of the gates haVe been damaged or broken,
they shall be replaced by new ports.

(3) Compliance with tho provisions prescribed above per­
ta1ning to drainage structures is essential for proper
ma1ntenanc~ of the levee system covered by th1s manual •

•
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Levee failures caused by neglected drainage structures
are of common occurrcmce; it is, therefore, of utmost
importance that theao structures always be kept in
perfect working condition in accordance with the
regulations.

(4) Cere shC?uld be taken not to bury any of the side
drainage inlets in the event that it becomes necessary
to fill any of the levee. Plana for the maintenance
of drainage facilities at any such points should be
submitted to the State Reclamation Board for approval
before such ~lOrk is started.

d. Operation.

(1) Pertinent Re ulationB of the Code of Federal Re
i8tIons. Flood Control egulations, paragraph 208.10
ld)(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
which might prevent closure of the gate shall be
removed. Auto~atic gates shall be closely observed
until it has been ascertained that they are securely
closed • • .All drainage structures in the levee
ahall be inspected frequently during floods to ascer­
tain whether seepage 1s taking place along the linea
of their contact with the embankment. Immedlate&eps
sholl be tak"cn to correct any adv\)rse cond!tiO;16 • II

(2) The outlets of side drainage structures inundate at
relatively low river states. They should, therefore,
be inspected. at the first sign of a rise in the river
to make certain that the gates are not jammed in an
open position and thUG al101l flood waters to enter
behind the levee.

4-05. ~6cellaneou8 Facilities.

a. Description. 1.~8cellaneou6 structures or facilities which
were constructed-a--a part of, or existed in conJuction with, the p~otect­
ive vorks, and which might affect their functioning, include tile folloVi~;



, I

(1) Bridges. Bridge~ across MLddle Cl'eek near Clear
Luke.

(2) Utility Helocations. Because oj' the natm'e of the
construction of utilities by local interests, records
of utility relocations are not available.

en flVdrologic Facilities. The following gages are located
within t~le project and are to be maintained by the
State uepartment of' ,:ater Resources:

(a) A continuous Hater stage recorder and 1;;taf1' 8a~e

on the left "bank of S·:ott Creek a short distance
upstream from SJate H'I/Y. No. 29 bridge.

(L) A continuous water stage recorder and staff eage
on the right bank of Middle Creek a short dis­
tance upstream from a County Bridge at S-:.ation
M 292+70.

(c) A continuous water stage recorder and staff gap,e
on the right bank of the Diversion Channel up­
stream 1'rom the diversion structure.

b. Inspection and ~mintenance.

(1) Pertinent Requirements of the Code of' Federal ReB\lla..
tions. Flood Control Regulations, paragraph 208.10
(h) (1) are quoted in part as follows:

'I (h) Miscellaneous FacHities. (1) Maintenance.
l~iscellaneous structures and facilities constructed
as a part of the protective works and other structures
and facilities which function as a part of, or affect
the efficient functioning of the protective works,
shall be periodically inspected by the Superintendent
and appropriate maintenance measures taken. Damaged
or unserviceable parts shall be replaced without
delay ••.• "
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(2) Inspection of the miscellaneous facilities shall be
made at the same ti;'ne that the inspection of the other
features of the pro,ject are made, and shall be reported
on check Ust No.3, sheet No. 4 of EXHIBIT E.

(3) The interest of the Corps of Engineers and the respon­
sibility of the local interests in the eXisting high­
'rIay and railroad bridges 1s confined to their effect on
the safety and functioning of the flood control channe~

but any cor.di tions noted in the inspections that may
affect them in any way should, as a matter of courtesy,
be brought to the attention of the agencies maintaining
and operating them. If the inspection of any 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 end requesting that immediate steps ~e 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 Bubmitted to
the District Engineer to accompany the next semi·
annual report. A suggested report is included as
EXHIBIT D of this menuel.

(4) 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 \lealmcsses which
may be an indication of future trouble.

c. 9Peratlon.

(1)

"(2) Operation. Miscellaneous facilities ehall 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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SfJGGruTED ~mI'HODS OF COHDATING FLOOD CONDITIONS

5-01. Nt~thotl6 Suegeated. ~Iost of the methods describell herein have
been developed durill,; years of experience "I i th the various problems that
often come up during periods of h~,gh \10 tel' , and they are not intended to
restrict the Superintendent, or ot.hers concerned, to 8 rigid set of rules
for every condition that may arise. ~le remarks are primarily concerned
'</i th the earthen portions of the levee system. If problems not covered by
t~ese suggestions arise, where the Superintendent is in doubt as to the
procedUl'e to be taken, he will be expected to consult the state Department
of Water Resources, and follow standard engineering practices in meeting
the situation. It should be noted that it is much better to be over-pre M

pal'ed for a "flood fight" than to find at the last moment that preparlltiollB
were incomplete or unsatisfactory. Confidence of the protected persons and
firms is a valuable asset that should not be carelessly lost through ine1'fi­
cient operation of the protection system in time of emergency.

5-02. Earthen Levees. An earthen levee is in danger i/hellever there is
water against it. Tnis danger is directly proportional to the height of the
\/ater, the duration of the flood stage, and the intensity of either the
current or Have 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 nood. Bouever, a serious
accident may result in a break. Foundation troubles result in sand boils
or a silming 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. '"lave \lash 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 length of time.

5-03. Premeditated Damage. The Superintendent should continually
guard against premed5.tated damage to the levee. In the event of an extra­
ordinary flood requiring a fight over long stretches of levee on both sides
of the river, there is a natural temptation to relieve the strain by pre­
meditated breaking of the opposite levee.

5-04. Security. Personnel of the C01~B of Engineers, whether military
or civilian, are not vested '"lith any civil police authority in the perfor­
mance of their engineering duties, and they will not attempt to exercise any
such authority. ~e responsibility for protecting flood control works
against sabotage, acts of depredation, or other unlawful acts rests with the
local interests through local and state Governmental agencies.

5-05. Inspection of Flood Control Works. Immediately upon receipt of
information that a high water is imminent, the Superintendent should form a
skeleton organization, capable of quick expansion, and assign individuals
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,.... (Sector Fore:nen) 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 limite; ascertain that the dividi~g line between
sectors is plainly determined and, if necessary, marked.

b. Condition of new levees and recent repairs.

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

d. Transportation facilities; roads, rail and water communica-
tions.

e. l·~terial 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, etc. In addition, bulldozers,
scrapers, trucks, etc., should be located and made ready for use in case of
emergency. Then immediate action should be taken to perform the following
work:

a. Fill up holes or washes in the levee crown, slopes, and land­
side berms. \fJhere 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 w6sh along the exposed reaches.

b. Repair gaps where road crossings have been worn down and the
levee is beloll grade. In filling the road crossings, 1t may be necessary to
obtain material from lands ide borrow pits', in which case excavation for the
material should be kept at least 50 feet from the toe of levee. Any filling
done in this connection should be tamped in place and, if in an exposed reach,
subject to wave wash, the new section should be faced with bags of sand.

c. 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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r: Chccl< and oLtain repllil' of' all telephone lines lleccE;snl'y for
O}JC!}'Ot.iOll, obl~aiH lists of all team furces, InotOl'L)On11ll, Illotor curs, and
truck transportation that can be made nvailable.

g. Pnke thorough arrangements with relia0le citizens of the
com:nunity 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 froin the levee right-or-way.
Cut ~ll fe~ces crossing the levee that do not have gates provided.

1. Investigate all drainage ditches on the landside of the
levee and open these drains when o'ustructions exist. Prepare to cut the
necessary seep drainage di tchesj hO\/ever, no attempt should be made to
drain th~ levee slope until actual seepage takes place.

j. Remove all dynaJlite and explosives of any kind from the
vicinity of t~e levee.

5-07. Disaster Relief. It is the responsibility of local, state,
municipal authorities, supported by and/or working in connection with the
AQerica~ Red Cross to adopt ~easure8 for the relief of flood disaster vic­
tims. Relicf measures can be undertaken by the Departujent of the ArCTJ,f
through its Army Area Commander under existing Army Regulations, but such
,neasures will be undertaken only a6 a last resort, in extreme cases and
under compelling circumstances where local resources are clearly inadequate
to cope with the situation.

5-08. Flood Fir.ht. After the above preliminaly organization and pre­
cautions have been completed, the "flood fight" itself commences. The
methods of combating various defects in the earthen levee described 1n the
following paragraphs have aeen 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 efficien~

Crews should be 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 50. Near the toe of the slope the 6mall drains should
be Y'd together and led into larger drain6, Which, in general, should lead
straight across the landside berm into the lands ide 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
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,... discharged from the joil. See EXHIBIT C, plate 1. The BaCOt ring around
the boil should be large enough to protect the defective ar~a immediately
surrounding the boil. I f 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.

c. Wave '.-lash. 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 supplJ' of filled sacks and rolls of cotton bagging will be kept on
board flats. If the slope is well sodded, a stor~ of an hours duration
should cause very little damage. During periods of high wind ond 0 high water,'
ample labor should stand by and experienced personnel should observe where
the washouts are beginning by soundin~ or by actually wading along the sub­
merged slope. Sections of cotton bagging should be placed over the washed
areae, as 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 in sections of sufficient length to give pro­
tection well above the anticipated rise. Bagging GO laid must be thoroughly
weighted down to be effective. Plate 2, EXHIBIT C shows a movable type of
wave wash protection, also used with good results. Its advantage is that
it can rapidly be built at any convenient place and easily set in place on
the job.

d. Scours. A careful observation should be made of the river­
Bide 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 mile or greater. Trouble may be looked for at the ends of old
levee dikes, road-crossing ramps, old traverses, and places where pipes,
sewers and other structures penetrate the levee. If any sign of scour is
observed in the pits or at the ends 01' ";he dikes, soundings should be taken
to observe the arr.ount 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 bet\-Icen with
brush and filled sacks or stone.

e. Caving Bank Protection. As protection against active cav­
ing of riverbanks, roclt-filled cribs are very effective if properly placed.
Cribs are usually 14 by 14 feet in plan by 10 to 14 inches in inside depth.
The cribs are constructed on a double thickness of I" 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 os the side
walls. The floors and covers are built up of double 111 x 4" boards spaced
about 911 center-to-center. Under the floor and perpendicular to the direct­
ion of the floor boards lire five equally spaced pairs of 111 x 4" boords
spaced about 3 feet center-to-center. On top of the cover, perpendicular to
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t.ile Jircction of the cuvcr boards, ore three pairs of top hoards, one over
eoch of the nit!.e Ha116 oud one over the centrol division woll. All inter­
Gcctions nre nailed with one 20d nail. The comportments are filled with
rock before covering. Each wall intersection of the fabricated cribs in oe­
curely fastened by a loop of flo. 9 wire. See EXHiBIT C, plate 4.

5-09. Topping. Immediate consideration should be given the grade l1ne
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 be established by the District Engineers, U. S. Engineer
Office, Sacra~£nto, California, as follows:

a. Sack Topping. Sack topping may be used to raise the crown
of the levee about three feet. The sacks should be laid stretcberwise or
along the levee for the first layer, crosswise for the second layer, and 60

on. Sacks should be lapped at least 1/3 either way and well mauled into
place. ~fuen properly sacxed and tamped, one sack will give about three to
four inches of topping. If gravel is available, it should be used for the
front facing so as to avoid washing out.

b. Lumber and Sack To,ping. This is the most commonly used
method of raising low reaches in eoergencies. In putting on this topping,
as well as other topping, a cal~eful 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 crovm six feet apart, Bnd 1" x 12" boards nailed to the
landside of the stakes. ~lis 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 Bome instances, it may 0e
practicable to back up the planking with tamped earth obtained in the vicin­
ity in lieu or 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 w1re
mats. Telephone communication should be provided along dangerous stretches
of the levee "hen travel or other satisfactory means of cOllll1lunication can­
not be maintained.

5-11. Use of Government Plant. The District Engineer is authorized
to use or loan Go~ernment property and plant in cases of emergency where
life is in danger and there is no opportunity to secure prior authority for
such use. The authority also extends to saving of property where no suitable
private equipment is available, prOVided that such use is without detriment
to the Government.
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TITLE JJ • NAVIGATIOS ~~D

1.~A~I~AY~fu.~~Tf16~)

(:t':'P~~.I,'tm~,So~f· ,t~ ·t~~I'\·It,.

PART 101 • rlotod ('"611"01 a~rIJ1.'ioft.

~AINT!NANC! ~'D OPERATION OF FLOOD
CONTROL fORkS

AUTRORrTIE~: '~JOI. 10 ,.Iu.d under
.C~. 7. SI St.t. 1'0: I) U.S.C. 709.
(SIf(" 3. 49 Sht. 1571. II •• ,"d.d: 31
U.S.C. 701<) (gY.R. ligag, A",. 17, 1914) :
t ',R. bOZO!, Au,. 22. 1944],

201.10 LIJcal flood prot.ction _o,k.:
1II.'n'.nln.('1 and op.r.tion 0' .true.
'\lrt. an.d hci liti ....

CI) c"tlf,.I. ,I) The ,'ruetUI.' .~d

',cit!t! •• c~n.lruct.~ by the U~lt.d

St.t •• 'or !cell flcod plot.c'io:'l .... 11
b. ccntinuoull1 •• lnt.inltd in .weh •
• Inn., and cp .... t.d .t such ,i_.1 and
'ar .tJCh periods II .'1' b. nee •••• r' to
ohl. i.n the ••• i.,'J~ benl U t ••

(2) Th. Stat •• political .1Jhdi .. i.lotl
thereof. or oth.r re.pontlbl. locll
"Inc, • .-hich "Jrn! .b • ., a •• uranC' that
,t ail1 •• 'tltain and QP~r.t_ 'lood con­
trol .orkl in accord,nc••1th re,ula.
tio"" pr •• crlb,d t,. the Slcr,tlry 01 the
Arm" ., rlqui ... .t by"" .1",11 .""oint I
p,re.n."t co •• itt' •• con.llt1ftl 01 or
~.adtd b, .n officill hu.in.ft.r ulJ.d
th, ·Sl.1p.rintenchnt.· who th.l1 b. re­
.pon.lb1, fer th_ d ••• lop.,nt and •• in.
t'"HiC' 01, .tld dlr,ctl, in durle a' ••n
orunil.Ucft rtlPQnllbl, 'or the ,fUel'",t
op.ration led IIl..Intuuncl 0' al1 0' the
.t,uct".,e •• l'ld f.clliti •• cfurlftl flood
,.,lod••nd '01' contlnuou. In.pI~tion

tnd •• lnten.nCt of the project _ork.
d .. ,lnl p.rlod. 0' 10_ •• t." all _Uhout
~o,t to the C1..,lt.d StaU ••

(1) A re •• rve .uppl, 01 •• t"'a1
""I.d.d du,Inl I Ilood 1~.rl'nC, ,h.ll
h k.pt 01'\ lund at .11 Ueu.

(4) "0 .ntrou:haent or tt •••••• Rich
,111 .durttJr aff,ct the ,'Ucitnt .,.,. ..
tio:'\ o' ••1nte".ne. 01 thl proj.ct IClr ••
Itull be p • ..-ittt'd upon. 'h. "I"tt·ot•••,
tor the prolee" •• hcUitl ...

(5) No '.prova ••nt .h.tl bl p •••• d
0"1', ul'ld.r, or throu,h t\. ,all •• I ••••••
i.provtd channel. or flood_"I, nor
.hall .n, •• ~ .... t1cn or con.truetlen lI.
,u.ltttd _ltbin the lill'li t. of tb. proJ­
.~t f ••lt.t.O, ....~. no" .h.ll an, ~h.n ...
he •• d. in an)' f •• tur. 0' tha .o.k.
• lth:)ut prior d.ter.ln.ticn b)' the Di ••
tr'ct In,inur 01 the Departll.nt of th.
Ar.~ 01 hi. authorl •• d I.pr ••• nt.tIYI
th.t .Yleh iepIOVtll.nt. t.c .... tlon., con ..
.tructlo~. 0' .It.ration .ill not liSy.ra.l,
• lftet the 'IJnetJonln, of the p,oluth-.
ftcilltl... Such tftlprO"ui.nt. or att.,_
.'1001 •••'7 la found to b. de.it.bl.
and p.r.i •• ibl. und.r the abOYI d ...
t.,.dna·tion ah.1I be conetruet.d In Ie_
Cord.n~•. _ith .tandard .. nlln.erin.
'l'Ict1<' •• Adyie. tt •• rcHn. the .ffut 0'
,ropo •• d l.pro .....nt. or .lta,.tlonl
on tha ·'\,lnetio"'lln. 0' the proJ.ct Ind in.
for •• tlon conc.rninl .athod. 01 con.
.tr"ctlon Icc.pt.bl. und.f .tand.rd .,\.
Iln •• r.n. practlca .hall b. obtain.d fros
th. Di.trl ... t 'nlln .... ot. l' oth.,ei ••
.bt.lnael. ,lull b••ubclltt.d for hit ap.
,roval. Dr •• ln •• ot print ••ho.lnl
.ueh •• pro••••nt. o. Ilt.,.tion' ••
fhull, co.n.tructed 'hall b. furni."., the
J)ittriel ~llnler .ft ... <o.platlo" of til.
wClrk.

(6) It .h.1I b. the d"t, 0' the 'loIp.,.
Intandent to .... 1:.1II1t • "/ltlatlln,,1 r.port
to the Di.trict L-llln•• r co ... rinl in.ptc.
t1.on ••• lnt'ft.nci •• nd o,.r.tlon of tll.
.rot'cti •••• rk ••

(7) Th. DI.tr'ct ~nlin.er or hi. ,1,1.
thori •• eI ,,;prc.intattv, ••hajJ ha ••
c ••• at all th.•• to .11 partial'll of the
protleti,e worka.

ca) ... Ifttttl&nt ••••• u, •• or r •• alr.
.h.ch th. Di.trlct rnaine., d •••• n.e.

••••1', .h.ll to. proa,tl, I.k." or .ade.

(9) Appropri.t ••••• ~r •••hall b.
tak'n Ly Iota I .... thorltl •• to Inlure th.'
the acH.I"., of al1 hc.1 orlanit.tior..
opuaUn. p ... bllcor pdv.te lat'lIltlta con.
n.ct.d .ith th. protlctive .ork•• t. ('0­

ordinat.d with tho. a 0' the Sup.,int.nd.
.nt'. or ••ni.aUon d,,'inl flood p.rlodl.

(to) The Depart.,nt 01 the Ar., _it'
'tJrnlth local int" •• t. _ith a.., Oper.tion
.nd W.intenanc. Vanu.1 '0r .ach co ••
pl.t.d pro'ect. or •• p.r.t. u •• lul p.rt
Uureof. to •• a,.t th." in c.rryinl (lout
Huh ohUlltron. u'\du thlt put.

(b) Lt.e •••• (I) •• inten.nc., Tbe­
S-.Jperint'f\d,tlt .h.11 "C)vid•• t .11 tim"
.uch •• Int.n.nce •••• y b. r.quir.d to
in.ur ... r .. icc.billt, 0' th ... tructu". i'l'l
ti.e 01 fl~ocl. '.... ur •••1\.11 b. t.lcen
to proaot. the Ito.th 0' lod ••• t.r.i.
nat. burro.lnl ."••• 1 •••nd to proyide
'or rOQtl~••o.inl of tbl '1"" .• nd
..... <h. r ••oy.l 0' _lid Ifo_th and drift
depo.lt •••nd f.p.ir 0' d'.'I' c.ua.d b,
Ira. ion or oth.r lo,~... there prac.
tlc.ble .....ur •••h.11 b. t.k-tn to retard
bank .,o.hn b, pltntinl 01 ... illo •• or
oth.r .1oI1tlbl•• ro,th on .re•• ,i •• r •• r4
of the h ••••• P.rlodic in'pleUQn••hall
b •••d. b, the Sup.r'fttend.nt to In.ur,
that the .bo.' •• int.nane••••• ~r ••
ar. b.lnl .rr.eli ... l, c.,ri.d out .ftd,
'utth.r. to b. elrtain dutt

(i) No utl\uu.1 •• ttlea.nt. a'o\l.hll\l.
or ."'1'1.1 10" of Ir.d, or I ..... cro.a
.. etlon h .. t'\'I\ plac.;

(11) Ho cavin. ha. octurud on .1ther
the land .id. or tl", ri •• r .Id. 0' the h ....
..hlch _llht afflct tha at.hlllt, of the
........ cllon.

(Ill) No "'P',I... turated .r ....
Ia"d boil. are occurt1nu

(I.) To.' dr.ln ••••,It ...... nd pr •• _
lur. r.U.f well. ,r. In lood .,o,kin. CQA_
dltlen ••nd that .ud" "dUtle. art not
b.c•• In. ~Ioll.d;

(.) J)ral,.a throulh th "d
•• t •• on .ald dr.ln. ar. in lood .~rkin.

conclitio,..;

( ... ) No r .... t.ent .01" or ripr.p h ••
b'.n dl.pltc.d ••••h.dout. or ,.ao•• d:

( .. Ii) "0 action I. belnl tak'ft_ lueh
•• burnlnl .ra~. and w•• d. durlnl in­
.ppropUat ••••• on •• Ihi~h .111 r.tar·d
or ch.tro, the lrowth of .od;

(yili) Ace .... re.d. to .nd on the It.ee
11" beln. propuh .alnulaed.

(la) C.ttle lu.rd. and lat •• a,., in
10Cld cOt\dltion;

(a) Crown of ..... is '''.p.d .0 II to
d,.aln I ••dll, .nd road •• y th.r.oft, II
an,. la •• 11 dup.d .ad •• he-in.eI;

(al) Ther. I. no utl.uthorl •• d I ....nl
or .. ,hieular t,.ffl~ on the l.w••• ;

(all) Incro.~b•• nt •• r. not ball'll
..d. on thl I.y •• rllht.of_.a, which
1I1lht .nd.lll.r the .tructu,. or hind.r
ill prop.r u\d .IUcitnt functionlnl dur­
In. tI ••• 0' '."Ienc,.

S\leb In.p.ction ••hall b •••• e i_.
•• lU.ta., pdor to the b •• innlnl of the
Ilood .... on; lllll.dlatt., follo.lnl ••ch
•• jol hllh .at.r p.,.lod. Ind oth.,.l ••

.t Inter •• '. not .. ac •• dinE 90 da)' ••• "r1
.uch int.rl'l.cli.t .. tim.f's a, til'" t'c'f' He.,.!;.

aar, t~ 'naurf' tt-. 1,:.•• t po •• ibl. car" 0)'
th. It.e •• l"lI.,.j,.te st.p' .ill ta t.lun
to- cor ... ,.t dan,al.)u. run.iition. di.rlo_,.11
~y .uch in.p.rtio~a. Rr~ula...aint ••
nanc. r.p.ir .f' •• ,.r.1 .h.11 Lf' .r"n~ ..
pli.hed durina th,. appro", i"tf' .r'.on
••• rh.eluled b)' tl•• Super intlndrnt.

(J) 0p.'III;on. D:"I"'& flood ,.rio,"
the ' ... ee .h.U be patr.,lleJ eOJ\tlnu.,u."
to lorat. po •• i~l .. ,arid hoi I. or uJ\u.".I
.. "tn" •• of th .. land•• ,d .lope and to b~

cl'rt.in th.t:
(1) Th.re .. t~ no iftdi~ationt of .fidtl

.tol,Jl"'" d,y.IQpln.~

(ii) ,.,.... t.~ or sco\Jrin. actio" i.
not cccurlinl;

(ii,) No lo~ r~a~h•• of 1,,~<. esi.r
which ll!ty be o".rtop;::.d;

(Iv) No oth~r C'OC'lditlonl .Jlitt ..-hien

.ilht .n-~.n.tr the atructu'''.
Appropriat. Id~.(\c. m••·.ut". will b ..

t .... " to in.utl thr .".iltbllit), .,1 adc-.
qu.t. I.bor tnd mat.,i.ll te ~~et .11
c:o:"ltinlel!lcies. IlCmtdi..t •• t.p. _ill t-f'
t.k.n to control an7 eondition .hich
endanl"ts th. Ie'll" .nd to r"pair th,
d.lt' •••d nction •

(c) 'Jood fhJI .... (1) ."j~t.nanc••
p.flCidl~ In.prctien$. $.h.tl b~ ~.d. by the
S .... p.,.intcnd.nt to bf' cert.in th.t:

(i) No s.epal' ••• tur,ttd .re ••• or
.-and boit, .re occ",rrinl:

('1) No \J~du••• ttl ••cnt has o(-rurrl'd
which .ffects the .t.tiilit, of He .all or
it ••• t., tilhtne •••

(iii) PIc tr ••• esist. thf' ro~t' of which
_i,ht •• ttnd und~r th ••• 11 aad offer
.ccel.rat.d .... p.le p,ths;

(Iv) Tht eoncr.t. h.s oot und.rlene
crackinl. ehippin&. or brl'akina to .n
..tent wllich .i,ht ,fl.ct th, shbiJit,.
of the ,.11 01 It, •• ter tichtn,,";,

(y) There ar. 110 f'(\cr<>achmt-nts UpOft
thl rl,ht_of •• '7 .hich IIlllht rnd.n,.'
the .tructure or biftder its fUrlctioniftl
In the of floed;

(vi) Ca,' ia beinl e.erel.ed to pr ••
".nt ,ccu.~l,tion of tr •• h and d,b,l.
a4jac.nt to •• 11t. &r.d t(l i.nsure th.t 110

Ur••• fe belnl built r.... r them.;

(vii) No bank cavil'll cer,diticns esitt
rlY.r.ard of the .all which miaht
d.nler it•• tabilit, •

('Viii) To. dr.in.," "y.te•• and pr ...
lurl' reli.' .ells '1' in icod .. or1lina ce>n·
dition, and th.t .~ch lao,,;ilitie\ sr'" f'ot
becominl clolled •

S· ch in.pections .h.ll b. 'l\.de ill: ..... c.
d ly prior to th. belir-nil'll 'Or thf' fI~;.4

• ••• f">n, i"''2ediate1y follo1lllinc .,d, "'ajot
hilh •• ter p.rlod •• ~d otherwise at
i.nt ••".l. not .aceedinl 90 dlys. loIe •••
ur"a to .11.in.t, 'J:lcroachv.e.,t$. and .f.
f.ct rep.i r. found nee" .. ,.r, by such in.
.p.ctiona' 'hall b. und.rtakt" i1J'_m.di.
&t.l,. All rep.i" ,hall be .~coalpli.hed

by .,thod••cc.ptable in atlndard en­
.ioll.lnl pracUce.

\2) O,.r.tlcro. Ccntin'-IOu, p.trol 01
the .all .b.ll be .aintain,d dl.ltinl (Je.od
p.rlod. to locat. P'Ouible h.k'I' .t 1DOft·

ollth taint. or t •• p.,t un4.rne.th the
.... 11. Fh.tinl pltl"lt OJ' bo.h _,II n~t b.
.Ilo.ed to Ii. al.lr'\lt or tie up to tb.
•• 11. Sho\,lld it b.e-;)m.e t\ecel •• ry durinl
• flood tlt'rl.nc, to p•••• nchor c.bl.i
ov ... the .all. adequ.t. 1I ••• ur•••b.11
b. t.ken to prot.ct the ,..oncr.t •• :"d con.
.truction joint.. r"lIIediat. step••hall
b. t.k.n to corr.tt In, condition .hi~"

and,nll'" the .tabillt, of the •• 11 •



(d) O"h." S',ulu," •• (I) .,,.,..
1I',IIr •• A'.,u.'••""H" ,•• 11 ",
•• 'n,~,. Hut "'h' .1\' ••• ltt c" ..
•ra ~." .,." ••• ,,,., 'u,"••• 1" ..
d,t., .. " ftol .11•••• t ••cc"." " ••
4"'11'" •••• ~ty,... 'I., •. tl •• ad
• ,nu.1S, ••• , •••• I •••••ft' •• 1••• Oft

4, lin ••••• ,~ct",••• ~. II It••••• 1••••
"hd ••a' "hi .,,, ...4 .t 1••1' Oftc.
•••• , t •• '7" n •••••• 1 e ..
hU" If' ,ro.,i". wlllll .... 101 •••th.r
••".tnc, cloluUI. "If eea.ftlo" .r t".
"'''''.'l'I' ",. It. ".u."" ".. II \. In.
• ,tttt4 1t,1.I".I, .",•• .,h. 'n.tllI.tic"
of ." c, ch."' ll 'u ••••
• t O"lC' •• cll , ..... P"."ic 1••,.e.
.101'\1 "10111 b ••••• \, the .... p.'i .. t.n ••
.nt to ~. cue-1ft tla.tl

(1) Pi, ••• IU", 0'.... 1'" .uhlala••
,I,,,,. an' ",,'w.ll. ar' ift 100' c ... •
.itl04i

(li) mit. 'A' .1oItht c"au..I. If. 0""1

(lil) Car." ••h, ....el to ,,,••• l
• ~•• ~cw.~I.tl••• f lr ad d •••••
fltlr tl\, .'t,ucl,i....ftC' Uut AO 'lr" ...
b.lnl 1>IoI11t '''II' ,ltu.h,lI. c •• ,.d ,I,.. ;

(h) 1'011.... " no' 0((11"1 .. , ,'J.Clnt
to tit. ".uetu•••hich .I,h' .n""'"
it ...." tllhtft ... o....\IUt,..

t •••• ltt •• t.P' wi" h. hk." '0 ....
,." •••• 1•••• pl.c••1•• lal 0' '1"""
,,,,,. 0' ,. ••d, .d •• , •• c,,,'!U.,,, ~U ••
cl.... t., .uth l".,.eti"".

(2) 0"'."0". n,•••• , hl,h .....
~onditl.ft. I_"n••• 11 , .....111 ,,, 1".
• "tCU•• ,"ort u •• \.10, ••• ,., ,..ch ••
th. l" •• ,t of tho ,lp•• ft •• n, O\JICt
• "lch .I,ht 1>, •••• , clo.u,•• f the 1"0
•tr.1l \. ".0.". AloI'o •• tlc I.t...h,1I
h. c .... ., ob ...... un.iI it "., , .." .,.
c•• t.in •• thot th., 0" •• cu,el, ct•••••
Ihllu.lI, .,., 11'0•• ft 11
h. e ..... II c , '0 ."".", I"fh.
• f 11.0' r. All dirt I•• , •• huctur.'
In 11 ,. ·.,..,tcltd ""1;1I.,,'17
du,ln. flood. '0 ,,~.... Ia .'"n"r .....
••• It tlkln••1.t. '''''1 'h. I1n •• of
".1r e•• 'ect •• th tho •• \.,~...... t.
t •••• lai •• t.,..•• 11 b. "'1. to t.,.
rlet '1\' .d.. , •• e.".ltloft.

CI) Clot.,. Stt.e,." • •• (1) ••", ...
•ulte •• Clolu" ".uetu ••• for tr.'flc
op'l'lh •••lull b. 1".ptete' til, t'u .... p".
Int."d."t ••• " to d.,. to b. c •• '.l.
thu:

(1) M••art.

(U) .,... 1 ,II" •••••.,,,.t.l, to••
tI.d dtll ,.1"'1

(HI) All p.,tt .r. I .
hcto., ."Unl .,411;

(1.) Pro,.r clo'." c.n bt ••••
,fO.pU, .'a:'l hU....";

(.) flhll"t .,ter"lt o. hl.4
fo, th ctlen ., lIa' tl.1 c n.
that .1" Ioc.tlol"l .f I.ch .,t l.h .111b. ,•• '1., .ccII.lltl. lilt ti ••• of ••• ,.
l'Il\~,.

To.1t .11.. ,.. " .hell ftot 1u t ••••• 4
fo, oth...... T....... ctAOft •• f Oft' ...
.0" ct•• loIr •• t'uctu ••• ,h'll ~•••••
oa~. ".h , •• r •• It.,,,., •••• h•• trvc.
tu, •• ck••• " ,. tt..t •• eh •• t, .111 ••
,"chd •• le •• t one. In •• ~. 3.7'" P'_
,1c>4. t,ltl ",cUo" of.U clo."" .tt.c.
tutt, ,lUll II ••••••h.t"• ., I ~l".I' I.
••••• 1ft •• , 0,.,.t1.1 ""0••,1. '''Iu,."'''01' .,tr.U." ••k.. t.l.1 ...etl.,. .f
• c".Utl ,tr"el"•• 'n ....l.". rl,oro~.
1".~.ct'Oft .a' d.1IJ .f .,.t.tII" ,.,.
'oftft.l •• , •••ub.tlt"t •• t~",'or.

1"1.....eU••• r ,u,,' '" cit,,,... It ... ,
"'1011,,4. Ch.ufl •• , .......111 t.. c.".
f.ll, ch.c .... , ••• , , ••n' '.11 ••1"1
fl ••• ,.rl.d •• '1' ••••••• 4 •••••• 1••
, •• t ••".11 , ... ,.1'......,ltee4 1...
• •• ittll,.

(I) 0,.,."... iraetlon.' .lCh ••••
ott .. ca.", .. dUll II•• t d In .~ff1c '
,._. t. ,.,." c f ••• f .
• ••• ,~ ,.,ch .h. ,.•. f ''', .t,uc'~r•
•1lL t" •• , " ",,'4'ni t"'. ,••,..
..t~..., eth c" In41.Uu.l c ... •
u ••• trloletur •• " •• th" ......Il •• ll.,t •
0' .h. u •• '1,"1'" " ._ •• p.,l.AC ••
~ ... t.c•••"" lit .... I .." will l.. ih••
In tho Op ..... I.ft .ad W.I.'." •• c. v•• •
u.l _lc" _Ill b. flol'"'''''' loctl lat .... '.
upon ·co.,hthn .f the ".J.ct. Clo •• ,.
ettvel", •••111 b. 1•• ,.ct •• ' .. ,,,.n.tI,
dw,lftl flo •• p....d. t ...c.,ula th••••
Uft'u' l ••k", I •• tev,.lnl .ft' ,h.t
d,Il •• ".,,14•• t. c .... lor ......., .....
•,. 'r. 'vactl .... l.1 , •• , .. 1,. lo.t •• ,ft,,"a, .ha••h.ll ft.t •••U ••,4 to ".
"'. t. c'o"u, "'vetlol'" ., t •• ltChllll
P....ftl.r ••• c"IO 0"1' th.a •

(f) Iv_,la, " •• ,• .. (I) ••1.'.·
1l'.C'. rua,ln, ,h.'••".11 It. h.,lctt'
b, the I",arlftll", •• , at l"t., ... I .... ,
'0 '.c.,d 10 4.,. 4vrlnl fl.o' •••••••
a,,' to 4.,••• ,1"1 .ff. fl ••4 0 to
I.,,, .. th ••• 11 .,,,,.,..a' II la fe,
in.h.. t v At ...."It. l,,'.,ul•• ,r.,.,
•••• \11, ••• h ,. tlk.".•• , •••••• ,.,
clll"ln, phn'. ,""11."',, ••ft' ••"....,.•.
,.,.lfttt"••• '''C ..... , ••ft' Iv).h,"e,
811 •• chl" •• ,. A'.,v.' •••,,11 ••• f
Iv.r1c.,," f••• 11 t" ..., .. c:.. I.... h.1
fo, .".Un. 0' ..... 1 ,.w".' .,."I,.,.t.
la' fluh 1I,h" o. h .. h,,,, for ea'1
.llht'nl .h.ll \. k •• t 0" ~ t al!,f.... T , .. lc. ",U •••• 1 .
t.lft.' It 1•• ,1 ... , •• All.,,,.,.
.'At. Inclu'l"l •• IUh I ..... ',a,..f••••
"1 .•I)t.r •• '''.P' ••• 1•••••"••'t ••
.h.l. b. t,l,1 .p.,.t.4 .n' ch.ck••• ,
.. •• t OftC. 11"1' to ••,.. M'II" , •• "
of .11 In.ult .. on .h.ll \ •••••••" ••• ,
.1.1"1 h-•• It "bJu". I. '10 ,.
r ••••• eI .'th.,wl •• at lat.".I. ftot to
••c••• ' Oft' ,.... A IICor••h," k.,.
."...". tt.. r ..vlt •• f ,"ch WI,.
In, 'itC""' to b. I , .. v" •• tt.ftet."
eon41tlon b, .uch h.11 t.. b'."lht
to ••• ll.ftct •• , c."'itio,, o' ..... 1 ••.r••,t" r.,ltcI4. 01 ••• 1 .a' 1•• 011 ••
'''11,," .h." It•• tt,tI' .t .uc" latt •••....n' .11•••••• ruft f., IUC" 1'''lth
., .1•••••• , b. n.c ••••• , to In.lur.
th." "'.'c•• bl11t, I" tl •••• f ......,.I\C,. Onl, .k11It•• ltetrlcha. Iftel •••
ch.nlCI .h.11 b•••,1.,.' 0 ... t •• t ••nd
r.p.I,.. Op.,.tlftl •• r.oftft.l f •• the
,llAt .h.ll be , ", dllrlnl tilt •• Atr.,
.,vl,a.nt fro••h. 1•• tlO" '0'
..,.. , or fI C t .h.ll ta ••• turn ••
•• ,.,l.c.d ••• oon •• ,rectle •• l ••n.
• h.ll •• "la' o,••• t ••• 't., r.I".ttl·
I.tlon. ..p.i,••• ,ul,I". , ••••• 1 of
.,,,IF.'''' ft •• the plt"t .1,,11 ••••••
elurl.1 off.floo4 .... on. In.o .... II P"~.

tle.b".
(i) 0,.,.'1.... Co.,.t.", 'P"I'O'.

•h.ll b. on 411t, at pu., .... '1Inlt .... ".
'.'1' It It"t n.cII.It, f., '1,1.'
.p.r.t'on I. 1•• I .... t. Th. o,.,.t.r
.hill thi)IOul"I, In.p.ct. "hi o,.r ....
'n' pltc. I ... ""tn•••• 11 ,It"t .,vl.,.
••n.t. Th ••,.,.to••h.ll b••••111.,
.. "h 'h ••,ulp••"t •••avf.e ...",.· tn·
,t'uctl.n••n4 ., •• In •••n' with th.·O,••• t'n, Ift.t .... ctl ••• • fo ••• ch .1 ••
t'Oft. tn••,.i,•.nt .h.ll •• o,.r •••d
1ft .cco .. d ••u ••lth .h•• lI U.".4·O,.r."", la.t'uetl ..... • .n' c••••h.ll
b ••••• c .... th.t p •• , .. , lult.ie.tl ... 1.
h.!nl ''1,.11.4 oil ••"l,••"t ••n' tll.t ftO
."..I... llftl. un'u, 1'1t.,.tlo" 0' nola. II
oecu •• lnl_ t.I' upon fl •• 1 , ••
t ... lo" of flood ••"rt. tho ,... _pla, .,••
t'Oft ,'.'1 be thCl,ou,hl, c ...".4. '!'I.
h •••• 'loI.p' flu.~.15. .nd ••"lp•• n
th ••o","I', In.,.ctt••• iltd .nd .... i •••
A ,.co.d •• 10. 0' pu.,ln. ,ltn' .p.r ••

U ....... 11 b. ,.,t f., IIca .tt tion •• CO"
.r ""iett. .t.. 11 b. fvral.h •• t". Dittrlct
,.. ,i"... fotlowinl tlch floo'.

el) CA'ftft." ••411004•• , ••• (I>
'.'.'." •• c •• r.r"'le In.,.~tlo,,. of
I."ow •• ch.nn.l ••n' flo.d •• , ••h.11
b••• 41. b, the I~'.".t."d.nt 10 h •
e"taln t1\.t:

U) Th. Cch.;"n.' 0' floo<l .., It ,llu of
d.ll,l .....d•••n' .i hi I16wth:

(11) Th. ~h'nn.1 .r flood •• , i. not
b.lnl ••• t.lct.d b, 'h. d.po.lt1nl 0'
• •• t ••• t •• I .... bl,lUdlnl .f ""."t"o'"
l •• d .t.vc"loIr •• 0' oth •••nc,o.ch••nt.:

(111) Th. c'p.eit, of th. ,,".nn" 0'
f'ood •• , i. not b.lnl ,.duc •• b, the
let,.It.1o~ of .la.ah;

(ly) 8an\ •••• not balnl •••• I.~ b,
..in or •••• w"" .•nd t ... t no .lovlh •
lal .r b.nk. ti .. o~cvrrad;

(y) Rl,u ••• cllo,"· .,,4 4'''"etlon
dlk•••nd •• It ••r. In 100. con'ltlon:

(.i) A" ..o.c~ .ftd '1"" chann.l.
,'J.e.nt t. the 1.,ro•• d ch.nn.l or
fl ......, "' .ullle.ho." cltll.f etta.tha·
tl.ft••"d dI.h,l. t., •• r.~t ".,., f""e.
tlonln, •• th. , ••/ •• , .01".

....ch la.,uU."••h.11 b••••• ,.10. to
'h. It'II'''''_1 of ,h. fl.o' , ••• on 'D'
.tll,'.lI••• In, •••• l. "ot to •• c••• 10
•• ,.. I •••••• t •• , ••••111 b. ""1Il to
•••••,. .", I'."" c.ndlti ..... itclo •• '
'r .u~h la.,.ctl.... .. ••• u ••• wl.1 \.
t ..... It, lh••up.rl •••••• ftt to ,roaot.
11" .,0w.1l .f I"" .... b.n' Ilo,.a .nJ
•• rth "'I.etion dlk... T1l. SloI,.r1n •
t.ft'.n' .h.11 p ••• l •• fOl 'If lodle rt ••1r
'ft' cl •• nl"l of •• t.rl. \ •• In., ch.ck
• ••••• nd , ••••••• t,vctu•••••••, It •

."c••••".
(2) O,.,.t/oft. lo,h b."k •• , tho

dunn •• lIul1 b. pll,ollt. 4u.'''. ""od.., ".,,, •••• ,.•n' •••• ut ••••,,, It.
t.'.n to ••o •• ct .holl , •• ch" Ittl", tt •
t.ck •• \r 'h. cu), •• t '1' ~, •••••••h.
A",op,l.t •••••vr ••••• 11 •• t.k.n to
, •••• nt th. f., •• tloft .f J•••• f Ic•••
'.bpi •• L.r •• oltJ.et ••"lch b.c •••
I ••••• el.l.lt the b.n' ••• 11 \ ••••
•••••. Th. I." •••d ~".ft"'1 .r fl •• ct.
.., .h.ll b••h.,.v,h.I,. ""p.ct •• I .....
4tal'I, follo.'''1 •• Cc•••Jo. hllh. •• t.,
,.,10•• A•• oon •• ,r.ctle•• I. th .....
.ft., .• 11 It"I' '1\'_.'''" ••b,,, .h,ll b.
,tao••d .nd ••• ch., •• to b.nk., rl,fI,.
chfhctio... dlk •• ,ft4 w.lh, ch.l.lIl' Ol,lt­
..... o•• th.r flood cODt,.1 .t,uetu •••
....h.4.

(Il) .'.e.II'~'G.' I.c""' •• .. (1)
•• I,.,,,,u.c •• tH.e.ll.n.ou•• tructur ••
• •• f.eil1ti •• ~''''''uet.' a. a ,art .f
"" ".lIeti•••olk ••ftc! oth., ,"wctu" •
er,,' f.cIUtl •••hlc" fuftctlon •• e p",
.f..... fhct t!lI .fUel.at functlon ...... ,
the .,otlcth. work •• Il".ll b. ,,, ••dlt.ll,
l".,.ct •• \, the "I ... t."d .... ' .n•• p.
.,0p,l.t••• 1n nc ••••• ur •• t.k .....
D••• , ••• , u" •• r.lc ..bl. ,.rt••ta"1 ta •
..p.l,.d .r r.,I.c.dI .ithout .'1.,:
A, ••• UI" '0 .. ,ondlftl In conn.ct' ••
.ttil ,uap1al ,I."t. o. f.r , •• po,."
"."1' .f In.t ... lor ,uth.ff .grID, flood
,.rlod••h.ll ftot ••• 11•• ,4 to ,.c•••
'11104 with .ill ••••• 1••• , clue,•••••
t.,l.l. n. Ivp.rlftt.nch.t Ih.ll uk.
; ••,., .t.p. to " •••,.t , ••• ,1e,I••• f
b,ld•••,.n'. I' .ft' •••• ,. , •• e 11 c .....
, •• 11 ••••i4. to, t ••,o... , r.l.lftl ch ••
lftl 'to.4•• f b,14111 wIlicla ,tlttlet c".".
D.l c.pacltl .. dW'.1l1 hllh. 'h••.

(-t) 0,.,••.••. IU.e.tltu ••u. hc'U.
tl•••".ll b••p l ••• t,."t or 1".."e. fl •• 'l" lnl '.r ••••• , hll"

.•••••• no'" hclllll •• con",.ct ••••. ,.,t ., th. , ••"cU•• w••k, .•h.ll •• ,
•• u •• ' for purto' .. ,'h" th'ft no'" , •••
t.ctl•••Itl,... t ",,01'.1 ., t~. DliIt,lct
~,lnllr vah .. cl .. lp.4 Unr.",.



CL;::AR
AHE

Mi·T.32=
ENDOFUNITI

- arj lq~

SCALE IN U T

evees in this Unit.

LEGEND

1
(;9.

I
'CU".-

y/

-- ~~

~. D. NO. 2q70

o

UNIT 3

MI./.38 =£N D

",

CLOVER CREEK ---~
DIVERS/ON CHANNEL

PROJECT LEVEE

F,f.

MJ.O.OO=SEGINNING OF

UIII T I ,...~Jlf
/~-- --

II

/

\ I
I

I
/ I

I

j ATf

t E CR E,. .

I LFVEES ~

- . , -



r'.

FTl.T;: :l().

CC-4-it - 36

cc-h-;~- 3]

CC-4_1~-4l

cc-4-4-42

CC-4-4-1+!+

CC-4_1~-46

Exnmrr B

"AS Cor-mTRUCTED"
DRAHltnS

(sec separate folder for the following drn~ings)

. r~iddle Creek and Draimee ~ao\.tglJ Levee Co::struction L~vec

Construction fro~ Clear Lake to Bloody ~sland ~~p, in
15 sheets.

Middle Creek upstream Project ~)dirications, in 2 sheets.

r-1iddle Creek U!J:3tream Project :-1oc1ification:3, in 1 sheet.

1·11ddle Creek Upstream project t·lod iflcations, in 2 sheets.

Levee Rehabili t'ltion, stag~ II Hiddle Creek and Dra tnage
Slough from Clear lake to Bloody Island Pump, in 1 sheet.

Levee Rehabilitation, Gtage lIT, Hiddle Creu;'~ nnd Drainage
Slough from Clear tOke to Bloo~ Island I~p, in ? sheets.

Levee Rehabilitation, Stage TV, Middle Creek and Drninoge
~)lough from Clear lake to Bloody Island Pump, in 2 sheets.

Levee RehabilitaUon, stage V, Middle Creek and Drn ir:age
f>lough from Clear Lake to Bloody Island Pump, in 2 sheets.

EXJIIBIT B
Unattached



EXHIBIT C

PLATES OF SUGGESTED FLOOD FIGHTING METHODS

EXHIBIT C



WAR DEPARTMENT

LANOSIOE

___-....,_.....-_'--.....~__.=::... SIN;fy ,t'lli
,\ ' '.:'

Note:
Bottom width 10 bt 1\0 en thall II tHnM htWll
8t SUfI to C~I und dil('l.".. ELEVATION
Tit inlo Itvtt " bOd IS nUl tot.

SECTION A·A

CORPS OF ENGINEERS U S ARNY

II: I ~ ~
'I -r-I----------------
j I I I

(i I

: I:! +~------------------j
Ii ~-!-~-------------------
Iiii

-r

PLAN
Not.,

Do not uck bo4 .tuch don root put

out malIN'
Htilhl of uck loop Of nne $ho\Ad bt oNt
suHI( tnl to Clul. tnOUIh htad ~ slow
down I10w tIIlOoJih bod so thai no mot1

mllell.l i\ dlSplactd .nd boc uns (INt.
twm ."empt to cornpetety s!op I10w
ttIrouch boll.

MIOOL£ CREEK, CALIFORNIA
FLOOD CONTROL PROJECT

CONTROL OF SAND BOILS

U.S. ENGINEER OFFICE, SACRAMENTO,CALIF.

MAY,I946

EXHIBIT ·e N

• PLATE I



WAR OEPARn.. ~,. r

l' ,.";2',t,

SECTICJN J. A

"

•

.-

•:"','1"

PLA.....

I.,
- -, ~A:....

SECTION

Bll\. 0+' MAnnlA "'ll .~ rUT
~""'oi,,

56 PttC" 1... I:·.···~
32 Il*ft a'",,,, 2 ~.

32 P'KtI 2H .4H .9'q
• J2 P'K" 2'.4".2',c·
• (SII,rpot'ltdl

jWlq(

200 tJuna .-11. =JhAILS

4' Ills -ad natls I

MIDDLE CREEK, CALIFORNIA
FLOOD CONTROL PROJECT

MOVABLE
WAVE WASH PROTECTION
U.5 (N(}ItJ£ER OFFICE, SACRAMENTO ,CALIF.

MAY ,1946

EXHIBIT "GoO PLATE 2



r.ORPS OF" fNGI~'EfRS. U 5 ·ARMY

Allow apPlo.lmlltlf
2" lap lor each
Sltop 01 IHgj.ni

Cotton baii./li
Vlllib/(' leniths
IS rfQul/fd

Rlye(~d. toe of levee

PL.AN

RillE RSIOE

Water surlact'

LAI'oU:>IOE

SECTION

Note
uy "lIl1ths IS rtqUlted 01 cotton baii,ni
approllnutely parallel ~lth !«vee~
and aCloss damaged sechon. W'lght
top Ind ed,es 01 bagslni Wlth filled
sacks as shown abow The '''Ied »ckS
should be wiled 01 tIed to eKh stnp
belot' jj)'llli ,n plK' Stall. tilt coI'ners
01 U<h strip IboYt w.t,r surl'<I.
WMII col1on bau,ni IS not Ivltl,bl.
burlap sacklni m.y be substituted.

PROTECTION

MIDDLE CREEK, CALI FORNIA
FLOOD CONTROL PROJECT

WAVE WASH
U.S. ENGINEER OFFICE. SACRAMENTO I CALIF.

MAY,1946

MATERIAL REQUIRED FOR 100

LINEAR fEET or LEY£[

LUMBER

• 30 SIlk.. 1"I2"d'-6"
• (SNlpentd)

SANDBAGS
120 und baa-
Cotton beiii'"
UrlqUtrtd

•

EXHIBIT C· PLATE 3
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TO: The District Engineer
Sacramento District
Corps of Engineers
650 Cnpi tol r~all

Sacramento, California 958ll~

Dear Sir:

The semi-annual report for the period (1 l/ay 19 to 31 October 19 )
(1 Hovember 19 to 30 April 19 ) Hiddle Creek Project Levee and Channel
Improvements, Lakl~ Cotmty, is asfollows:

a. The physical condition of the protective works 1s indicated by
the inspector's report, copies of which are inclosed, and may be summarized
8S follo\1s:

(Superintendent's summary of conditions)

It is our intention to ?erform the following maintenance work in
order to repair or C017ect the conditions indicated:

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

b. During this report period, major high water periods (water surface
1n Scott Creek reached or exceeded the readings of 12.0j Middle Creek lO.Oj
or the Diversion Charmel 7.0) occurred on the following dates:

Dates lr1aximum Elevation

EXHIBIT D
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,.... ..

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

(Superintendent's log of flood observations)

During the high uater stagen when the water level reached a height of
, on the gage or excess theroof (dates) , it wa6

-n-ec-e-s-a-a-ry-to organize and carry out flood operations as folloH6:

(See Maintenance Manuel for l~ddle Creek .. Part No.2)

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

d. (no) ( ) Iermits have been issued for (the follOWing)
improvements or construction within the project right-of-way.

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

~. The status of maintenance 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, 1tem by item with pel'cent
completion) •

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

Labor ~~teri8l EqUipment Overhead 1btal
I

1. Inspection
2. l~il)tenancc

3. Flood fighting
operations

TOTAL

Respectfully SUbmitted,

Superintendent of Horks

EXHIBIT D
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EXHIBIT E

SUGGESTb:D CHECK LISTS OF IJ.VEFS, CIW.'NEJ's AND STRUCTURFS

For definition of "flood".or Ilhigh water period" see paragraph
.lMo6 of this manual

EXHIBIT E
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CH.SCK LIS/],' NO. 2

MIDDLE CREEK PROJECT

LrNEES AND CHANNEL n:PROVEl·mN'!'.
Inspector I S r:eport Sheet No.---
Date -------------

Inspector _

Superintendent --------

("'.

-
Item Remarks

(a) Location by Station

-
(b) Settlement, sloughing, or

loss of grade

(c) Erosion of bot!l levee slopes

(d) Condition of roadways, in-
cluding ramps

(e) Evidence of seepage

(f) Condition of farm gates and
fencing

(g) l~inten8nce measures taken
since last inspoction

(h) Comments

EXHIBIT E
Sheet 2 of 7



,..~ IHSTRUCI'IONS FOR COl·iPLETItKi SHEET 2, EXHIBIT E
(To be printed on back of sheet 2)

rtem (a) Indicate levee station of observation, obtained by pacing from
Nearest reference pointj indicate right or left bank.

Item (b) 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 chonge in slope
of the embankment sections, determine the new slope. Note
areas .....here erosion or gullying of the section hos occurred.

Item (c) If sufficient erosion or gullying of back face or back toe of
leve~ has token place to be noticeable by visual inspection,
indicate area affected and depth.

Item (d) Note any natural change in any section of road\I8Y or ramps.
Indicate any inadequacy in surface drainage system.

Item (e) Indicate any evidenct3 of seepage through the embankment section.

Item (C) Indicate the serviceability of all farm gatos across the embank­
ments and road\/ay, and indicate if repainting is reqUired.

Item (g) Indicate maintenance rr.eaSt~es that have been performed since
last inspection and their condition at the time of this
inspection.

Item (h) Record opinion, if any, of contributory causes for conditions
observed and also any ooservations not covered under other
columna.

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

F..xRIBIT E
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CHECK LIST NO. 3

MIDDLE CREEK PROJECT
LEVEre AND CHANNEL UIPROVENENT

Inspector's Report Sheet No.

Date

Item

(a) Uame of cham.el and location
by stationo

(b) Vegetal growth in channel

(c) Debris and refuse in channel

(1-- (d) New construction within
right-of-way

(e) Extent of aggradation or
degradation

(r) Condition of riprapped section

(g) Condition of bridges

(h) Heasures token since last
inspection

(i) Comments

Inspector _

Superlntendent. ___

Remarks

EXJIIBrr E
Sheet 4 of 7



". INSTRUCTIONS ron COMPLETING SHEf..'T Il J EXHIDIT E
- (To be printed on back of Sheet 4)

Item (a) Indicate station of obE.ervation obtained by pacing from
nearost reference point.

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

Item (c) I~te nature and extent of debris and refuse that might cause
clogGing of the conduits ot the irrigation intake \lorks,
fouling of the tainter gates, or the bridges over the channel.

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

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

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

Item (g) Note any damage or settlement of the footings of the bridges.
Indicate condition of wooden structures and if repainting is
re·~u1red. Indicate condition of bridge approaches, headwalls,
and other appurtenances.

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

Item (i) Record opinion, if any, of contributory causes for conditions
ob8el~ed, also any observations not covered under other columns.

NCYl'E: One copy of the Inspector's Report is to be mailed
to the District Engineer immediately on completion
and one copy 1s to be attached to and submitted with
+.he Super1ntendent'o scmi-annual report.

EXHIDIT E
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(l)

(2)

IH5TRUCTIONS FOR COHPLh'TING SHEET' 6, EXHIBIT E
(To be printed on back of sheet 6)

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

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

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

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

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

(6) Unde:: Column (g) indicate physical measures that have been
taken to correct conditions reported in last inspection, and their
condition at time of this i~8pection.

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

(8) A copy of the inspector's report is to be mailed to the District
Engineer l~nediately on completion, and a record copy shall be
attached to the Superintendent's semi-annual report"

EXHIBIT }<~
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EXHIBIT F.
LE"rrER OF ACCEPTANCE Iff

THE STATE RECLAMATION BOARD
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,,-.'
!>TAI£ Of CAlIFORNIA-Rf!>OURCE!> AOHleY EDMUND G. 8ROWN, GOYerno,

THE RECLAMATION BOARD
ROOM 1335, RESOURCE!> 8UllDING, 1..16 9T1l STRiH • SACRAMENTO 958U

!>TAtHEY W. UOHICK, " ../d.nl

J. J. MADIGAN. Viti " ..id.nl

WAllACE MtCORMACK. S.er.'o,1'

GlOiGE W. tlICKfl, Ja.
HAROLD J. O'UNION
H. HUlll SARTAIN
DONALD L. WEIlU

COL, A. f. MtCOllAM, C•.,,,., Mono,,,

District Enginee~

Corps of Enginee~s

U. S. Army
650 Capitol Nall
Sacramento, California

Dear Sir:

c;
o

I'
Y

DEC 231966
R.II,Io, 4130.45.200
Contract No. 67-C-0019

Reference 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 its meeting of
December 15, 1966, formally accepted the above referred to
work for operation and maintenance subject to certain
conditions.

The conditions mentioned 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 sett1e-

,mente After a six-year period the condition and stability .~

of~~the levees and banks involved will be re-examined to det("~-c/'

mine if further Federal commitment is warranted.

Sincerely yours,

",...•.
I

c
o

p
y

~.~~~r~
General Manager

EXHIBIT F
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EXHIBIT G

SAloiPLE PERl·SIT
FOR

USE OF RIGHT-OF-ENTRY
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EXHIBIT
PffiloUT

(Name of Levee Commission or City)

(Location)

Permission is hereby granted to:

(Name of Firm or Individual) (Addi'ess)

TO: (Describe in these spaces the proposal, including kind and type of
construction, purpose intended, location by stationing. Indicate passage·
~ay proviwld 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 01,' right­
of-way which may have been damagod by his operations (including grading
and seeding, or sodding, if necessary), to the satisfaction of the~anto~

The structure or operation for which this permit 1s issued shall be
maintained by the grantee in such manner as shall not injure or darooge 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 ot
the flood protection structure, and the grantor aball not be liable to
the grantee for such damage or destruction.

EXHIBIT 0
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unless otherwise specifically provided herein, this permit may be
cancelled at any time by the grantor upon 10 days Hritten 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-ot-llay or struct­
ures resulting from his use or operations. At the end ot such period, the
grantor aha.ll have the right to posseas and diapose ot any such property
or improvements remaining upon its right-of-way, and may proceed to re­
pair or replace any such damage, ajld the grantee herein shell 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 permit, or permit such area to be;used, for any purpose other
than is specifically covered by this permit.

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

THIS PErn·lIT SHALL NOT BE VALID UNTIL APPROVED BY THE DISTRICT &\UINEER,
CORPS OF E~:OINEERS, U. S. ARMY, OR HIS AtmlORIZED REPR~E1ITATIVE.

Terms of this permit
are hereby accepted

Signature (Grantee)

/

r

(Date)

Signature {Grantor)

Approved:

District Engineer

(Title) (Date)

(nate)

EXHIBIT G
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As the flood protoction works and rights-of-way are owned by the
Local Interests and will bo operated and maintained by them in accord­
ance with the Regulations of the Secretary of the Army, and isouance
of any permits to use any part of the rightS-Of-way will be handled by
the Local Interesta, with the restriction that no such permit may be
issued without the approval of the District Engineer, a6 stated in para.
graph No. 20B.10, (a) General, (5) of the Regulations, a copy of which
is attached hereto.

Applications for use of the ri~lts-of-way should be addressed to
The City or Levee Commission having Jurisdiction over the local flood
protcction project. The City or Levee Commission will then forward
the application to the District 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 aud arguments. If for any reason it io desired to for·
ward the per~t itself without this intervening step, five copies of the
proposcd pcrmit should be included on wbich io stated the exact use at
the rig4ts-of-way, for which permission is being requested, together with
any condition or restriction of the permit. The permit should be signed
by the applicant and an official (If the Local Interests. A drawi~'lg, sketch
or detail plans 8S may be required to show the exact location, nature of
work and proposed metbod of construction should be attached to each copy
of pennit. It the permit is approved by the District Engineer, thl'ee copies
w111 be returned. This will enable each I,arty concerned to have a copy ot
the approved perroit.

In any case where a permit is requeated for any purpose uhich might
cause disfi6Urement or damage to the flood protection rightS-Of-way or
structure in its erection, use, or l'cmoval, it is suggested that the
applicant be required to post a bond of sufficiont amount to protect the
Local Interests from any cost of repair or removal, and to guarantee
faithful performance of the permit conditions. In Buch cases the permit
should state the amount and conditions of the bond.

In cases involving major construction or other work "hieh may
directly affect the flood protection structure, it will be necessary that
the United states inspect the work and the Locel Interests may also desire
to inspect it. As stated in the permit form, ouch inspection will be at
the expense of the grantee, and this ohould 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 torm which has been
successfully used by 8 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 

Dec 1966 
25 Mar 2010 

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



DISPOSITION FORM
REfERENCE OR OFFICE SYM80l

~ SPKGD-L

OtR J-IO-I5)

SUBJECT
Middle Creck Project, i ornia - Operation Dnd
Haintenance Manual f Hiddle Creek - Part No.3,
Levees and Channel Improvement

~ I

1. Forwarded herewith for your records is one copy
maintenance manual entitled, "Middle Creek - Part No.3,
Improvement. II

''fO Chief, Constr-Opns Div FROM Chief, Engr Div DATE 29 June 1967 CMT 1 ./

Jensen/gh/3333~

of an operation and
Levees and Channel

1 Incl
as

Leveescc:

2. Copies of the subject manual have been furnished the Division Engineer, the
state Reclamation Board and the state Departme it of ''later Resources.

_. /f.~'

! .tl~tVL.-
A. 1.ffiZ

ief, Engineering Division

t~l,
,

REPLACES DO FORM 1I6, EXISTltlO SUPPLIES OF WHICH WILL BE
ISSUED AtlD USED UtlTIL I FEU 61 UtlLESS SOOtiER EXHAUSTED. U\ GO.... • .. ' """'Gorr,« .... 0-1......
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• CERTIFIED MAI[ 
I{~l u ~ - l:CBP t Kt.l.tUbUJ.J. 



.-" 

cc: Lev&Chan-Engrg 
Prog Dev-Engrg 
Valley Res 

(Cordano) 
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