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STATE OF CAlifORNIA-RESOURCES AGENCY GEORGE DEUKMEJIAN, Govemo,

DEPARTMENT OF WATER RESOURCES

flE_~~;~~~T1~~I.BOARD
!aoC',omenlo, CA 95814
(916) 445·9454

December 19, 1983

Colonel Arthur E. Williams
District Engineer
Sacramento District
u. S. Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

Dear Colonel Williams:

~•

Your letter dated November 25, 1983 asked The Reclamation
Board to consider adopting the interim criteria regarding
the operation of the Reclamation District 2096 navigation
gate and pumping station as permanent.

At its regular Board meeting in Bakersfield on December 16,
1983, The Reclamation Board approved the adoption of the
interim criteria as permanent.

Sincere).y,

r"-A~;/~
LOON E. RINEHART . V~Ir!l-{eneral Manager '.
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SPlOID-T
The R.eclamat101\ Board

17 March 1975

tile effectiveness of tha lJIOdi£1catioas befora the operating regulatloJl8
are ~oent1.y chaDged.,

Sincerely ,ours. .

cc:
y'C-O Div

Engr Div .;
Tech Engr Br
Res Reg Sec
Wtr Res PIng Br'"

'V. G. lWCXWELL. Ja.
CO~CE

District !Dgineer

'.
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Dist~ict Engineer
sacramento District
u. S. Army Corps of Engineers
650 Capitol Mall
Sacramento, CA 95814

Dear'Sir:

\,
I

Attached is a copy of a letter from Mr. Richard
w. Dickenson, sec~etary:for Reclamation Dist~ict No.' ~09S
(Wetherbee Lake), setting forth revi~~d opc:~ting crit~ria

of the pumping plant and navigation gate at.W~tnarbe~

Lake on the San Joaquin ,River Flood Control ~roject•. The
'p~imary purpose of the ~evised criteria is to minimize
pumping requirements.

, , Please review the ~evised criteria a~d adv1se me
'of your conclusion. If you agree with the District's
operating procedures, consideration should be given to
revising, the. Operation and Maintenance lo!anua~ accordingly.
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::Sinc~rely, ,'~
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[G-@ Jh1«(2J:~~'
I A. E. NcCOLLAl·1 ~ "
Chief Engineer and

" General, z.'..ana~e~,
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SPDGC-Q (S Dec 63) 1st Ind
SUBJECT: Supplement to Standard Operation and Maintenance Manual, Unit

No.3-A, Wetherbee Lalte Pumpin~ Plant and Navi~ation Gate­
Lower San Joaquin River and Tributaries Project, California

U S Army Bnsr Div, South Pacific, San Francisco, Calif 13 Feb 64

TC: District Engineer, U S Army Ingr Diot, Sacramento

The subject supplement is approved. Minor corrections have been
indicated in red on the copy returned herewith.

FOR TlIB DIVISION BNGINIBR:

Inc1
1. wId 2 cys
2. wId

F. C. KINDALL
Chief, Bngineerinci Division

2
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AU.IIIP~Y TO

DI.TllleT INOINIIII

U. S. ARMY ENGINEER DISTRICT, SACRAMENTO
CORPS OF ENGINEERS

FEDERAL & COURTS BLDG., 650 CAPITOL MALL
P.O.-BOX 1739, SACRAMENTO, CALIFORNIA 95808

IIlnll TO SPKGD 5 December 1963

SUBJECT: Supplement to Standard Operation and Maintenance Manual, Unit
No.3-A, Wetherbee Lake Pumping Plant and Navigation Gate ­
Lower San Joaquin River and Tributaries ProJect, California

~o: Division Engineer
U. S. Army Engineer Division, South Pacific
San Francisco, California

Three copies of a draft of the subJect operation and maintenance
manual, and two sets of contract drawings are forwarded for approval
in accordance with paragraph 2 of South Pacific Division multiple
letter dated 11 March 1954, SUbject: "Discontinuance of Submission
of Copies of Operation and Maintenance Manuals." Contract draWings
have been substituted for "As-Constructed" drawings which will not
be available until about 1 March 1964.

FOR TBB DISTRICT ENGINEER:
/1 I r 1 _

.-/'~;;< .~~~~.," ,'-I'~. '/ • ' •• /Y,'~, '1,_,
, / / ,._ VV\,I

1
/- , .

, .
'~. GOMEZ,1lr:. Chief, Engineering D1vision

2 Incl
1. Draft, O&M Manual

(in trip)
2. Contr. Dwgs (2 sets)
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SUPPLEHENT TO STANDARD
OPERATION AND MAIN'lENANCE MANUAL

LCMER SAN JOAQUIN RIVER & TRIBUTARIES PROJECT, CALIFORNIA

UNIT nO.·3..A

WE'lliERBEE LAKE PUMPING PLANT AND NAVIGATION GA'lE

SECTION I

mrnODUCTION

1-01. Authorization. r.Ihe Lower San Joo.quin River and Tributaries
Project (of which the San Joaquin River Levees nre a part) was authorized
by the Flood Control Act of 22 December 1944, Public Law 534, 18th
Congress, 2nd Session, Section 10 of which reads in part as follows:

1I •••• 'l1le plan of 1roprovement for flood control and
other purposes on the LO\ler San Joo.quin River and
tributaries, including TUolumne and Stanislaus
Rivers, in accordance 'With the recoounendation of
the Chief of Engineers in Flood Control Conunittee
Document Numbered 2, 18th Congress, 2nd Session,
is approved ......

Parallel authorizing legislation by the State of California was contained
in Section 33 of the water Resources Act, Chapter 1514, California
Sta'tutes of 1945, nO\l Section 12651 of the state Water Code.

1-02. Location. '!he Pumping Plant is a part of the Lover San
Joaquin and Tributaries Project, a major portion of which consists of
Federal levee and channel improvement and bank protection along the
Lor.'er San JoaqUin River from the mouth of the Merced River to the Delta.
'.the pumping plant and navigation gate are located in the San Joaquin River
levee were that levee crosses Walthall Slough at a point about 0.8 miles
upstream from Mossdale, California, on U. S. Highway No. 50. 'll1e lover
reach of Walthall Slough is know as Wetherbee Lake.

1-03. Pr?Jcct Description. '!be pumping plant consists of three
drainaue pumps 'With a rated capacity of 22,500 ga.ll.ons per minute
(50 c.f.s.) each at a total dynamic head of 16 feet. The pumps are
operated automatically by float actuated controls • Gravity drainage
from Walthall Slough is discharged through the opened navigation gate.
For more detailed description of the pwnping plant facUities see
paragraph 6-01 of this manual.

'1lle naVigation gate consists of a 16 foot vide taintcr gate set in a
reinforced concrete structure that abuts the right side of the pumping
plant. '!be transverse center-line of the gate structure coincides vith
the center-line of the levee, and the profiles of the gate structure side
retaining walls are similar to the lovee cross-section outline.



'rue no.vigatlon BOo'tc 1s 23 teet high, and 1to s1ll 1s sot at olevation
003.0 feet. 'JllC top of tho gato 1s Gonled oga1not the upotrcom girder ot
tho operating bridgo o.oross tho gate otrocture, so that the cloncd gaw
\lill prov1de 0. bnrrier to prevcnt river 1'10\1 into Wo.ltholl 3loUWl at any
stage up to tho dcsign rivor otaGe ot' elovation 25.2 toot. For more
dotailed dcscription of the nav1gntion gOote struoture seo paroernph 6·01
of this manual.

1..04. Construction Data.. Construction 01' the Wetherbee Lnkc Pumping
Plant and Navigation Gate \las o.ccompliehod under Contract No. DAoo04..167°o
CIVENO·62.68 by Jack Cambell, Inc. during the per10d from 8 Juno 1962 to
10 September 1963.

2
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SRCTTON II

LOCAr. COOrnRATION nEQUIREl.fi<~NTS

2-01. Rcquircmcr\;t of I.ocnl CooJ?,Cro.tion. As stated in 1<'1ood Control
Conmrl.ttce Doc\Ullcnt, No~ 2, 75tJl ConGress, 2nd Session, loco.l interests are
required to (a) furniSh), all. lands, casements, and rights-of-.....ay necessary
for construction or"1mprovomcmt of lcvees\by-the··Fedcro.l. Government. dow­
stream-from -the-mouth of Merced RiverJ-(brbear expense of utility
o.lterations and relocations; (0) hold and eave the United States free
from damages due to the construction \lorks and their subsequont maintenance
and operation; and (d) maintain all. levcos and channel improvements after
completion in accordance with regulations prescribed by the Secretary of
the Army.

2-02. Assurances Provided b~ I.oco1 Interests. lJhe State of California
by legislation enacted in 1955 haa agl'Ccd to furnish the required
cooperation. Section 12657 of the State Water Code states:

"Except as otherwise prOVided in Chapters 1 and 2 o~

this part, the Reclamation Board shall give aGr.u~~ces

satisfactory to the Secretary of War that the 10co1
cooperation, l~quircd by Section 3 of tile Act of
Congress approved December 22, 1944 (Public, numbcred 534,
seventy-eighth Congress, Second Sossion), and Section 2
of the Act of Congress, approved Auguot 18, 19lJ.1
(Public{ numbered 228, Seventy-eighth Congress, First
Session), will be furnished by the State in connection
with the flood control projects authorized and adopted
in Sections 12648, 12650, 12651, 12652, 12654, and
15656.5 and on any flood control projects on any stream
floving into or in the Sacramento Valley or the San
Joaquin Valley horeinafter approved and authorized by
Congress. II

Section 12651 of the 'Water Code covers specifically the LO\1er San Joaquin
River and Tributaries Project.

2-03. Acceptance by tho Sta.te Reclamation Board. Responoibility
for operating and maintaining the completed \lorks was officially accepted
by the Reclamation Board of the state of California by letter dated,
September 12, 1963, as shown on the attached letter of ncceptance,
EXHIBIT G. 'lberefore , in so far as this manual is concerned, "local
interests" refers to the State Roclnmation Board or the respou5ible pa.rty
or parties designated by the Board for deto.i.led operation and maintenance.

3



SECl'IOU III

1-1AINTENANCE AIID OPERATION - CEHEHAIJ PROCEDUHE

3-01. Reference to AJ?l?roved ReBula.tionn '. This nnnual is f;ubmitted
in accordance wlth provinionG of 'l'ttle 33 - Navigation and Navigable
\,'aters" Chapter II" Corpo of Engineers" Department of the ~" Part 208- ­
Flood Control Regulations" Haintenance and Operation of ):"lood Control
~lorks" approved by the Secretary of the Army" 9 August 1941~" a copy of
which is included aG IDQIIBIT A" Sheets 1 and 2.

3-02. Intent of RemD-ations. The general intent of the regulations
approved by the SocretalY of the Army io otated in paracraph 208.10 (a)
(1) as follows: "The structure and facilities constructed by the United
States for local flood protection shall be continuously maintained in such
a manner and operated at ouch times and for such periods as 'f:'l:J.Y be
necessary to obtain and maximum benefits."

-s.'(..
.-----=-=---

Th~nc~l9> mission of the Corps of Engineers" during flood
emergencies,,:Is to insure that flood control works are properly operated
and maintained and offer technical advice to enable local interest to
obtain IraXimum flood protection. All other rrntters becor.:e secondary and
vill yield precedence to the accomplishment of the above-stated missions.
During flood periods local interests maintain close liaison with the
office of the District Engineer" Corps of Engineers. However" in the event
it is evident that all available county and local resources arc insufficient
to cope with the situation and the necessity for an emergency procla~tion

is anticipated" requests for State assistance in flood fighting should
properly be made direct to the Department of Water Resources" which is the
State agency designated to receive requests from local agencies for
assistance in flood fighting. Tnis agency is authorized to request
Federal assistance from the Co.rps of Engineers \lhen State and local
resources are inSufficient to cope with the situation. 1~erefore" it is
desired to emphasize that requeGts for Federal assistance in flood fighting
should be lW.do only when it is evident that County" State and/or other
local equipment and nnnpO\oler will be exhausted and local resources are
inGufficient to cope with the flood emergency situation.

3-03. Purpose of this l~nual. In view of the large number of local
flood protection proJectG authorized by Congress and the repetitious nature
o~regulations to govern maintenance and operation of each individual
project" and in order that local interests may be fully awaro of the
extent of the obliBations assumed by them in furnishing assurances of local
cooperation for projects to be constructed in the future" the General
regulations doscribed above woro ostablished by the Secreta~J of the Army.
?ne general regulations approved by tho Secrotar,y of the Army" August 1944"
were intended to be sufficiently broad in scope and general in nature as

4



to be applicable to all flocd-protection projects for vhich such regulations
are required by lay. Bection 208.10 (a) (10) of the regulations reads as
foliovs:

"The Department of the Army viti furnish local interests \lith
an Operation and Maintenance ~luual tor each completed
project, or separate u6cful part thereot, to' assiot the~

in carrying out their obligations under these regulations."

This manual has, therefore, been prepared to furnish local interests vlth
inforuation on the project yorks and advise as to the details of the
operation and maintenance reqUirements applicable to this particular project,
to state procedure required by the Department ot the Army, and to indicate
Gatisfactory methods of flood fighting operations and emergency repairs.
~ne project yorks are to be maintained and operated in accordance vith the
Flood Control Regulations referred to above and interpretations thereof
contained herein.

3-04. Definitions. '!be term "District Engineer" shall roenn the
~lstr1ct Engineer of the U. B. Army Engineer District, Sacramento, or
:-.is authorized representative. ':n1e term "right bank" or ttl.eft bank"
~hall mean the right or left bank or side, respectively, of a otream or
channel When facing downstream. See Paragraph 2-03 tor the definition
of "local interests."

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

"(2) The state, political subdiVision thereof, or
other responsible local agency, vhich furnished
assurance that it vill maintain and operate
flood control yorks in accordance vith regulation3
prescribed by the Secretary ot the Army as required
by lav, shall appoint a permanent co~~ttee con­
oisting, or headed by an official hereinafter
called the "f3!lperint~lldent,"vho shall be
responsible tor the development and maintenance of,
and directly in charge of an organization respon­
sible tor the efficient operation and ~intenance

of all structures and facilities during flood
periods and for continuous inspection and mainten­
ance ot the project yorks during periods of lov
vater, all without cost to the United States.

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

5
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(4) No encroachment or treapaS6 which will adversely ')
affect the efficient operation or maintenance ot
the project works ohall be permitted upon the
rights-of-way ot the protective facilities.

(5) No improvement oha11 be passed over, under or
through the vallst levecn) improvod chnnnelB or
floodvnys, nor shall any excavation or construction
be permitted within the limits of the proJect right­
of-YaY, nor shall any change be made in any features
of the works without prior determination by the
District Engineer of the Department of the Army or
hio authorized representative that such improveffient,
excavation, construction, or alteration vill not
adversely affect the functioning of the protective
facilities. Such improvements or alterations ns
may be found to be desirable shall be constructed
in accordance with standard engineering practice.
Advice regarding the effect of proposed improvements
or alterations on the funcUoning ot the project and
information concerning methods of construction ac­
ceptable under standard engineering practice shall
be obtained from the District Engineer, or, if
otherwise obtained, shall be submitted for his
approval. Drawings or prints showing such improve­
ments or alterations as finally constructed shall
be furnished the District Engineer after completion
of the works. )

It shall be the. duty of the §_uperintendent* to submit
a semi-annual report to the District Engineer covering
inspection, maintenance, and operation of the
protective vorks. '

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

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

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

*In this case the "Superintendent" will be a representative of Reclamation
District No. 2096...-,,'~',-",,_ .w~ •." _

_ .._~_...__ .,.~.......~ ...# .._~'__.,.... __...._"-"'" .L'" ',. .. _,~. 'c..~.""~._",,-•.. ,,,.'.,:._..-,__~,..,-__--.~ _..-~ a .-." ,-"
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3-06. Assiotance to be Furniched by the DiGtrict Engineer. The
District Englnee~ will:

a. Furnish to local intereGts "1w ConGtructed ll drawi~s or
tho project vorks at the timo they are tranGfeITcd.

b. Make periodic inspections of tho project works and notify
local interests of any repairs or maintonancc measures which the District'
Engineer deems necesonry in addition to tho mcnoureG taken by local
interests.

c. Submit to the office, Chief of Engineoro, all cases of
noncompliance with full details thereof for determination of corrective
lOOasures to be taken.

d. Z,Iake prior determination that any proposed encroachment,
improvement, excavation, or construction within the right-or-way, or
alteration of the project works, will not ndVCl'Gcly affect the functioning
of the protective faciliticG, and to furnish local interests with an
approval thereof in Wl·iting.

e. Assist local interest as may bc practicable, in their
duties of ascertaining storm developments having flood-producing
potcntialities, assembling flood-fighting forccs and materials, and
initiating and carrying out flood-fighting operations.

3-07. ReSponsibilities of the S~rintendenty In line with tho
provisions of the Flood Control Regulations, tho general duties of tho
Superintendent includo tho following:

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

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

(2) sector' foremen in suffd.ciont number to lead rn.3.intcn­
ance patrol wrk of the levee, inspect tho channel, and operate the gate
structure and pumps properly during flood periods. High qualities of
leadership and responoibility are necessary for these positions.

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

7
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c. encroachment or TreGpuGs on Right-of-way. In accordance
l1ith the provisions of Flood Control Hceulutions 208.10 (a) (I~), no
encroachment or tre3pnss which will adversely affect the efficient
operation or maintenance of the project 1I0rlw shall be l)ermitted on the
rights-of-way or in the flood storage nl~a for tho protective facilities.
The Suporintcn~ent will, therefore, C!\USO notiees to be ponted at conspicuous
places in tho projoct urea directing public attention to this regulation.
~ne Superintendent shall notify any offenders and report the offense and the
nction taken to the stato Roclumntion Donrd.

d. Pelmits for Inmrovcmento or Construction within the
Project Right-of-\1gy. All requests for permits for construction of any
improvements of lU~ natUl'e within:~he limits of the project rieht-of-wny
or within tho limits of the Hnlthnll Sloueh flood storaee area below
elevation 12 foet mean sen level datum, shall be referred to the District
Engineer through the stato Reclamation Donrd for d~termination that ouch
construction will not adversely affect the stabUity, safety, and functioning
of the' protective facilities and flood otoro.ee areas of \'letherbee L::l.ke and
Walthall Slough upstream of the navigation gate, and for definition of
conditions under whieh permit should be granted. These eonditions will
include, among others, the following items:

(1) That all work shall bo performed:
(0.) In accordance \lith otnndard engineering

practice and in accordance with plans and specifications approved by the
District Engineer or his authorized repreGontativej drnwings or prints of
proposed improvements or alterations to the existing flood control worl~

must be submitted for approval to the State Roclarnation Doard oufficiently
in advance of the proposed construction to permit adequate study and
consideration of the work.

(b) To the satisfaction of the District Engineer.

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

e. Coordination of Local Activities. In accordance rnth the
prOVisions of Flood Control Regulations, paragraph 208.10 (a) (9), the
Superintendent will, during periods of flood flow, coordinate the functions
of "Diragericies, both public and privato, that are connected with the
protective works. Arrangements shall be made with the local laW' enforcement
agencies, street departments, and railroad and utility eompanies for
developing a coordinated flood-fighting programj and an outline of this
program shall be filed with the District Engineer.

8
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f. Inspection.

(1) Flood Control Regulationo, paragraph 208.10 (c) (1),
are quoted in part as tollovs:

"(b) I.cvees (1) Haintennnce • • • Periodic
insPections shall be made by the Superintendent
to insure that • • • maintenance mcaoures are
being effectively carried out ••• Such
inopoctiona shall be made immediatoly prior to the
bC61nning of the flood seuson, immediately
folloving each major hiBh vater period, and
othervlse at intervals not exceeding 90 days
and such intermediate times as may be necessary
to inaure the best poosible care or the levee."

(2) The Guggcsted check lists and instructions shovn in
EXHIBIT I, Sheets 1 to 11, inclusivc, are to be folloyed in each inspection
to insure that no features ot the protective syotem arc overlooked. Carbon
copy of the inspcctor'o original field noten as recorded on the check liot
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 paragr~ph 3-07 (h) (1) ot this manual.

g. V.nlntenance.

(1) Flood Control Regulntio116, paragraph 208.10 (b) (1)
are quoted in part as tollo\ls:

"(b) (1) Maintenance. The superintendent shall
provide at all time6 such maintenance as may be
required to insure serviceability of the structures
in time ot flood. V.casures shall be taken to •••
exterminate burroving animals, and to provide for
• • • removal ot' wild grovth and drift deposits, and
repair ot damage caused by erosion or other forces
• • • I~edlate steps vill be taken to correct
dangerous conditions disclosed by such inspections.
Regular maintenance repair measures shall be accol:1pllsbed
during the appropriate season as scheduled by the
Superintendent."

(2) Full responsibility for making tho necessary repairs and
the methods uaed is placed on the Superintendent, but the eXPerience and
facilities of the Disttlct Engineer vill be available to him tor advice
and consultation.

(3) All repairs shall be made 1n accordance vith standard
engineering practice, to line and grade and in accordance vith details shovn
on the conotruction drawings tor the project yorks, copies of Vhich are
included in EXHIBIT B. No change or alteration shall be made in any
feature ot the proJect yorxo vithout prior determination by the District
Engineer that such alteration vill not adverocly affect the stability and
tuactioning of the protective facilities. Plans and specifications of all

9
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right-of-vay.

changes or alterations that cay be proposed by the superintendent shall
be 8ubmitted to tho District Engineer tor investigation and approval betore
prosecution ot the york.

h. Reports.

(1) Semi-Annual Report. In accordance vith the provisions
of the Flood Control Regulationo, paragraph 208.10 (a) (6), the Superintendent
shall submit Vithin a lQ-day poriod folloYing 1 December and 1 June of each
year, a semd-annual report to the District Engineer covering inspection,
maintenance, and operation of the protective vorks. This ~port

present a statement ot:

(a) The physical conditions ot the protective yorks
60 summarized trom the logs of inspection.

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

(c) Actions on encroachment or trespass.
(d) Permits issued tor right-ot-yay or une ot

(e) Permits issued for improvements or construction
vithin the project area includill8 the Walthall Slough flood storage area.

(f) ).w.intenance meaaures taken; nature, date of
construction, and date ot removal of temporary repairs; date ot permanent
repairs.

(g) Fiscal statement of coat and maintenance and
operation tor the period. V'

3-08. Inspection Procedure. Since the enactment of State Legislation
of Chapter 1528; Statutes of 1941, the Department of Water Resources, State
of California, haa made semi-annual inSPections of af j&vees oL
authorized flood control projects in the Sacramento- an JoaqUin drainage
basin pursuant to the Federal Regulations of 16 August 1944 (Title 33),
and reports its findings to the local agency, the State R~clamation Board
and the U. S. Army Engineer District, Sacramento. This activity, initiated
pursuant to Section 208.10 (a) of the Federal Regulations, has in effect
provided for transfer from the local agencies to the State Department of
Water Resources the obligation of compliance vith Sections 8311, 8312, and 8313
of the Water Code of the State of California. These sections of the Code
require the local responsible agencies to submit a report to the State Depart­
~ent of Water Resources on or before 1 June of each year on the condition of
~he levees and channels vithin their Jurisdiction. Supervisory povers and
duties of the~nt are applicable to all yorks of the authorized pro­
jects maintained and operated by the local agencies vithout regard to status
of completion, or expenditure ot Federal funds on the construction of such Yorks.

Upon completion of the fall inspection the State Department of
Water Resources publishes an annual report entitled, "Status of Project Levee
V.aintenance" "'hich indicates the degree ot proficiency attained by each
obligated local agency in prOViding required maintenance.

10



SECTION IV

FEA'lURES OF 'llIE PROJECT StmJECT TO FLOOD CONTROL REGULATIONS

4'-01. Levees. 111e levee adjoining the Pumping Plant and Navigation
Gate is subject to the Flood Control Regulations and is more 1'ulJ.y
described in the Supplement to the Standard Operation and l~intenance

Manual for tho San Joaquin River and Tributaries Project, entitJ.ed,
"Unit No.3, Right Bank of San Joaquin River from Stanislaus River to
Wetherbee Lake. II

4-02. Structures. 'ilie Pumping Plant and Navigation Gate are subject
to the same Flood Control Regulations as the levees and channels, there­
fore, the operation, maintenance and inspection of these features shall be
coordinated with that of ~le levees and channels.

4-03. pumping Plant.

a. Description. 'lhe Pumping Plant is described in Paragraph
6-01 of this manual.

b. Maintenance. Pertinent Requirements of the Code of
Federal Regulations, paragraph 208.10 (f) (1) are quoted in part as follavs:

lI(f) Pumping Plants (1) Maintenance. Pumping plants
shall be inspected by the Superintendent at intervals
not to exceed 30 days during flood seasons and 90 days
during off-fiood season to insure tbat all equip:oont
is in order for instant use. At regular intervals,
'plant, buildings, and equipnent, repainting as neces~o.ry,

and lUbricating all machinery. Adequate supplies of'
lubricants for all ,types of machines ••• shall be
kept on hand at all times •••Allequipment, including
switch gear, transfonners, motors, pumps, valves, and
gates shall be trial operated and checked at least
once every 90 days. Megger. tests of all insulation
shall' be made whenever wiring has been subjected
to undue dampness and otherwise at intervals not to
exceed one year••• only skilled electricians and
mechanics shall be employed on tests and repairs •
•• •Repairs requiring removal of equipment from the
plant shall be made during oft-flood fmasons in so
far as practicable. 1I

c. QPeration.Pertinent Requirements 00£ the Code ot
Fec;\ere.l Regulations, EXHIBIT A, paragraph 208.10 (f) (2) are
quoted in part as follows:

\.I"{t )(2) Operation. • •• 'lhe operator shall be
f8m1liar with the equipnent manufacturer I s instructions
and drawings o.nd with the "Operating Instructions"

II



for each station••• Imediatcly upon final rceesoion of
flood vaters, the pumping station shall be thoroughly
cleaned and equipment thoroughly inspected, oiled and
greased. A record or 109 or pwnping plMt operation
shall be kept for each station, a eopy of 'Which shall
be furnished the District Engineer following each
flood season. 1I

~e frequency of visits by competent operators to check pumping
operations will vary greatly and schedules \1ill have to be flexible
enough to meet cbanging conditions, from extreme emergency noed
conditiona 'Where continuous duty of operator is warranted, to visito
every 4 bours, 8 hours, or 24 hours.

4-011.. Navigation Gate.

a. Description. ~e navigation Gate i6 described in
paragraph 6-01 of this manual.

b. lotaintennnce and Operation. Pertinent parts of
paragraphs 4-<>3b and 5-04 of this manual apply to the maintenance and
operation of the Navigation Gate.

12
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SECTION V

01'l':RATIO;{ REGULATIONS..

5-01. ObJectiveo. 'lhc operational objectives of the navigation
gate and pumping plant at Wetherbee Lake are, (0.) to allOY free pllGsage
of small boats between Wetherbee Lake and Snn Joaquin River vhen the
stage of Snn Joaquin River is lover thnn the domnging stage in Wetherbee
Lake, (b) to prevent noeding around Wetherbee Lake and Walthall Sloue)l
by closing the navigation ga.te and turninB on the pUll1pS, and (c) to main..
tain about 400 nere-feet of oump storage apace in Wetherbee Lake and
\~a.lthall Slough during those winter periods vhen the navigation gate is
closed. A secondary objective is to minimize pumping requirements by
choosing favorable t1Joos for opening and closing the navieation gate.

5-02. Definitions. The term "strocturo" used in thic section of
the manual rofero to the Joint navigation gate and pumping plant located
in the outlet of Wetherbee Lake which io described in detail in para£;raph
6-01..

~e gages used for operation of the strocturo are:

"River Gage" is tho staff gage located on the river
'side of tho structure. '

"Lake Goge" is the staff gage on the lake side of the
structure.

"Vernalis Gage" is the upstreom State Department of ,?

Water Resources gage on San Joaquin River near Vernalis at
the Durhom Ferry Bridge. '!bis gage is used in forecasting
nO\lO and stages for the reach of San Joaquin River pertinent
to these regulations.

'lbe term "stage" refers to a \later surface elevation read
from any of tho above gages.

"Official. forecast" refers to the river forecast issucd
by the Joint Federal-Btate River Forecasting office in
Sacramento. 'lhese forecasts lll.'O normally released by the

. press, radio, and television as a public service. '!bey may
also be obtained by oo.l1ing the forecast offioe, Sacramento
442..1201 or 445-5800.

/
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The tcl1Il "operatorll refers to the individual reoponsiblo
for tJle phyoieal. operation of the units of the structure and
alao rooponoible for obtaining all required stage data and
forecasts of river trends and future stages.

"Automntic operation" refor:. to operation of the pumpo
wen starting and stopping of the pumps arc controlled by
the float control mcchaniom described in paragraph 6-01a.(2).

5-03. ,Basis of operation. The nnvieation gate will be cloned only
\/hon thore is\ an actual. or impending stage in the river at the River
Gage in exeos6\of tile maximum nondnmaging stage of 12.0 feet 1n Wetherbee
Lake • When tho'\gnto i G open, all pumps \01111 be shutoff. When the eo.to
io closed, the pUmps will be turned on and placed in automatic operation.
'lbe pumps can be h~t for manual operation in case of failure of the auto­
matic controls. During the surr.mer period from 1 April to 30 Scptcr:locr
when inflow from \-lalthall Slough is omnll, closure of the navigation gate
will be based on actual stages on the River Gnge eombined with an official
forecast of sustained river stages above tile damaging level in Wetherbee
Lake. When the gate io closed during this period, stages in Wetherbee Lake
\01111 be regulated by autanatic operation of pumps betvcen ll.l and 12.1
feet, in order to minimize pumping hends upstrcrun along Walthall Slough.
During the winter period frqm 1 OCtober to 30 April when inflov from
Walthall Slough may be rclat~vely high, closure of the navigation gate
\/ill be based on forecaotcd river stages and trends to allow time for
evacuation of the sump storage\~rior to occurl~nce of actual river
stages equal to the domnging sta~~ in the lake. When the gate is closed
during this period, the stage 1n ~therbee Lake at the Lake Gage will be
automatically controlled by the pumps. 'fne stage at the Lake Gage vi1l
vary between 5.1 and 6.1 feet except\1mmcdiately after gate closure or
during periods of high inflo\/ from W~thall Slough when stages may rise
as high as 12 feet for ohort periods. \~e nnvigation gate \/ill be re­
opened in both winter and sumner, whenever the stage at the River Gage

\
has receded to less than 12.0 feet and the forecast is for sustained
river stages below that level. Detailed dporation procedures for the
navigation gate are given in paragraph 5-05a\,

5-04.. Regulations. 'lhe following regula~ion6 are prescribed to
acco;nplish the operational objectives 1n accordance \o11th the foregoing
basis of operation: \\

a~ S~er Operation. Operation during the summer trom
1 April to 30 September shall be as follows: \

\
(1) 'lhe navigation gate shall be kept,in its tul.l. open

posttion and the pumps turned oft whenever the stage 1~ San Joaquin
River at the River Gage is less than the maximum non-dalnaglng staae in
Wetherbee Lake of 12.0 feet, except as noted belo\l. '

14
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Interim Revision - ~OIILJ. October 1980
'-'===:-~--

The Term "operator" refers to the individual responsible
for the physical operation of the units of the structure and
also responsible for obtaining all required stage data and
forecasts of river trends and future stages.

"Automatic operation" refers to operation of the pumps
when starting and stopping of the pumps are controlled by
the float control mechanism described in paragraph 6-01a(2).

5-03. Basis of operation. The navigation gate will be closed only when
there is an actual or impending stage in the river at the River Gage in excess
of the maximum nondamaging stage of~feet in Wetherbee Lake. ~nen the gate
is open, all pumps will be shut off. When the gate is closed, the pumps will
be turned on and placed in automatic operation. The pumps can be set for
manual operation in case of failure of the automatic controls. During the
sunnner period from I May to 30 September \lhen inflow from Walthall Slough is
small, closure of the navigation gate will be based on actual stages on the
River Gage combined with an official forecast of sustained river stages above
the damaging level in Wetherbee Lake. Hhen the gate is closed during this
period, stages in Wetherbee Lake will be regulated by automatic operation of
pumps between 8.0 and 9.0 fect, in order to minimize pumping heads upstream
along Walthall Slough. During the winter period from 1 October to 30 April
when inflow from Walthall Slough may be relatively high, closure of the
navigation gate will be based on forecasted river stages and trends to allow
time for evacuation of the sump storage prior to occurrence of actual river
stages equal to the damaging stage in the lake. When the gate is closed
during this period, the stage in Wetherbee Lake at the Lake Gage ~ill be
automatically controlled by the pumps at about 8.5 feet. When inflow from
Walthall Slough is forecasted to raibe the lake stage above 12 feet, the
lake will be lowered to about 5.5 feet. The navigation gate will be re­
opened in both winter and summer, whenever the stage at the River Gage has
receded to less than 8.5 feet and the forecast is for sustained river stages
below that level. Detailed operation procedures for the navigation gate are
given in paragraph 5-05a.

5-04. Regulations. The following regulations are prescribed to
accomplish the operational objectives in accordance with the foregoing basis
of operation:

a. Summer operation. Operation during the summer from 1 May
to 30 September shall be as follows:

(1) The navigation gate shall be kept in its full open
position and the pumps turned off whenever the stage in San Joaquin River
at the River Gage is less than the maximun nondamaging stage in ~etherbee

Lake of 8.5 feet, except as noted below.
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~ (2) When an official forecast indicates that river stages
i~ excess of 8.5 feet are impending, the operator shall read the River Gage
frequently and shall close the navigation gate at a convenient time during
the interval when the river stage is between 7.5 and 8.5 feet. After clos­
ing the gate, the operator shall set pumps No. 1 and 2 for automatic opera­
tion with the selector switch in the summer position. In the event the pro­
longed closure of the navigation gate during this period significantly
interferes with irrigation needs along Walthall Slough by preventing necessary
withdrawal of San Joaquin River water through the entrance to Wetherbee Lake,
the navigation gate may be partially opened for sufficient periods of time to
satisfy such legal rights, provided that this occasional action does not cause
the stage on the Lake Gage to rise above 9.0 feet.

(3) When the actual stage has dropped to less than 8.5 feet
at the River Gage, and the official forecast is for sustained or decreasing
stages, the operator shall turn off the pumps and reopen the navigation gate.
Reopening shall be made as close to a 8.5 foot stage as practicable in order
to minimize pumping and to prevent large difference in water level on the two
sides of the gate. Should the difference in stage exceed about 2 feet, the
initial gate opening should be limited to about 1 foot until the difference
in stage is less than 1 foot, after which the gate shall be raised to the
full-open position.

b. Winter operation. Operation during the winter period from
~ October to 30 April shall be as follows:

(1) The navigation gate shall be kept in its full open
position and the pumps turned off whenever the stage in San Joaquin River at
the River Gage is less than 8.5 feet, except as noted below.

(2) Whenever the San Joaquin River is rISIng and an official
forecast has been issued that the stage of San Joaquin River at the Vernalis
Gage will exceed 21.0 feet (corresponding to about 8.5 at the River Gage)
during the next 24 hours, the operator shall close the navigation gate as
soon as practicable. When the stage in Wetherbee Lake at the Lake Gage is
forecasted to exceed 12.0 feet due to excessive storm inflow from Walthall
Slough, all 3 pumps will be started on manual control in accordance with
procedures outlined in paragraph 5-0Sb. (1) (c)!. Control of the pump opera­
tion shall be transferred from manual to automatic at the end of 4 hours of
operation, or when the water surface in the pump sump has been lowered to
5.5 feet, whichevers occurs first.

(3) When the actual stage has dropped to 8.5 feet at the
River Gage and the official forecast is for sustained or decreasing stages,
the operator shall turn off the pumps and reopen the navigation gate. The
initial opening of the gate shall be limited to about 1 foot until the
difference in water levels is less than 1 foot, after which the gates shall
be raised to the full open position.
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c. Emergency operation. In the event of failure of the autonatic ~
controls for the puops, the operator shall control the pu~ps manually to effect
an operation comparable to the automatic schedule outlined in paragraph 6-01
(2)(d). If the stage in Wetherbee Lake at the Lake Gage temporarily exceeds
the damaging level of 8.5 feet because of excessive storm inflow or malfunc-
tioning of the pumps, and this stage is actually hi~\er than the river stage,
the navigation gate may be temporarily opened as much as necessary to reduce
excessive stages in the lake. After such an emergency opening, the gate
should be reclosed as soon as practicable.

5-05. Operation 'procedures summary.•

Physical operation of the navigation gate and pumps to carry out
the foregoing regulations are outlined below.

a. Navigation gate.

(1) Procedure for closing gate.

(a) Hake usual check of the channel under gate. Remove
any obstructing material before closure is initiated. Disconnect the gate
service anchor from the gate leaf.

(b) Check for boats in or approaching structure, allow
such boats to pass through the structure or alter their course prior to gate
closure.

(c) Control Se~ence.

1. Remove cover on master control station.

2. Press the "lower" gate operation contact, hold
momentarily and release. This will close the gate, stop the hoist motor and
set the brake automatically.

3. If gate does not function as indicated, refer .
to more detailed instructions in paragraph 6-0lb. (3) (b)!.

(2) Procedure for opening gate.

(a) Check the water level on each side of gate and if
this difference in stage exceeds approximately 2 feet; the initial gate open­
ing should be limited to about 1 foot until the difference in stage is less
than I foot.

(b) Control sequence.

1. Remove cover on master control station.
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(2) When an official fOl"ccnot indicates thnt rivcr stages
in exce~o of 12.0 feet nre impending, the operator shall rcnd the River
Gago frCquently and nhn.ll clone tho navigation gate at n. convenient time
during th~ intcrvo.l when the river stago io between ll.Oand 12.0 toot.
After clos~ng the ~a.tc, the operator oha..U Bot pumps No. land 2 1'0r auto..
roo.tic operation 'With the selector o'Wl tch in the ownroor pooition. In the
event that prolongcd cloaurc 01' the navigation gate during this period
signiticantlyintorferes 'With irrigation needs along WoJ.thall Slough
by preventiug '~eceDoary 'Withdrawal of Son Joaquin River 'Water through the
entrance to Wctqerbee Lake, the navigation gate may be partially opened
for sufficient periodo of time to satisfy ouch leeal rights, prOVided
that this occo.siono.l action doca not cauao the stage on tho Lake Gnee to
rise above 12.0 fo~t.

(3) When the actuo.l otago has dropped to les6 than 12.0
feet at the River Cage, and the officio.l forecast is for susto.1ned or
decreasing stages, tile '<;>perator shall turn off the pmnps and reopen the
navigation gate. Reopening shall be made as cl.'ose to a 12.0 foot sta.ae
as practicable in order tq mintmizc pumpine and to prevcnt largc dif..
ference in 'Water level on-the tvo sides of the gate. Should the dif..

\
terence in stage excecd abo~t 2 feet, tile initial gate opening should
be lim1ted to about 1 foot un~il the diffcrence in stage is leos thnn
1 foot, after vhich the gate shall be rn!acd to the full ..open position.

b. Winter operati~ Operation during the vinter period
from ~ OCtober to 30 April shaU ~ as follo'W6:

\
(l) 'Ihe navigation\~ate ohnJ.l be kept in its full open

position and the pumps turned off 'Whenever the stage in San Joaquin
River at tho River Gage i6 less thnn ~o feet, except as noted belo'W.

(2) Whenever the San JOl¥lulu River is rising ond an
officio.1 forecaot has been issued tha.t th~ stage of San Joaquin River
at tho Vernalis Gage vill exceed 24.5 feet\(corloesponding to about 12.0
at the River Gage) during the next 21• hours", the operator shall close
the navigation gate as soon as practicable W\d start all 3 pu.'1\pS on man..
ual control in accordance 'With procedures outi~ned in paragraph 5-05b.
(l){c)2. Control ot the pwnp operation ahall b~ transferred from manual
to autanatic at the end of 4 hours of opcration,'\or 'When the 'Water sur"
face in the pwnp swnp has been lowered to 7.0 teet" whichever occurs
first. \

\
. ,,(3) When tho aetual stace has drop~d to 10.0 feet at

the River, Gaue and the official forecast io 1"or sustained or decreaning
5ta8es~ the operator shnJ.l turn off the pwnps and reo~n the navigation
gate. 'Iho initial opening of the gate oho.1.1 be limited, to about 1 foot
until the difference in vater lovels io less than 1 foot, after which
the gates shall be raised to the full open position. \ ,

15



c. 1'Xr.ergency operation. In the event of failure of the auto­
matic controls for the pumpfl, the operator Ghnll control the PUI:lp3 manually
to effect an operation comparable to the automatic &chedule outlined in
paragraph 6-0l(2.)(d). If the stage in Wetherbee Lo.i<e at the Lake Gage
temporarily exceeds tile damaging level of 12 feet becauDc of exceGGive
storm inflo\l or mal1\U1ctioning ot tho pumpa, and thin otago is nctuoJ.ly
higher than tho river stage, the navigution gate may be temporarily
opened as much as necessary to reduce excessive stngeG in the lake.
After such an emergency opening, the gate should be recloBed as Goon
as practicable.

5-05. 'Operation procedures s~~'Y'

Physical operation of the navigation gate and pumps to carry
out the foregoing reGUlations are outlined belovo

a. Navigation gate.

(1) Procedure for cloning gate.

(0.) !·1nke usual check of the channel under eate.
Remove any obstructing mo.teri~ before clonure is initiated. Disconnect
the gate service anchor from t,pe gate leaf.

(b) Check for boats in or approaching Gtructure,
allow such boats to pass through\~e otructure or alter their course
prior to gate closure. \ ,

(c) Control Sequence.

"1. Remove cover on IlUlster control station.

2. Press the,lIlower" gate operation contact,
hold momentarily and releaso. 'Ibis "'ill 'close tho gate, stop the hoist
motor and set the brake automatically.

3. If gate doeo not function as indicated,
reter to more detailed instructions in paragraph 6..0lb. (3)(b)~.

(2) Procedure for opening eate~

(a) Check the water level on each side of gate and
if thin difference in stage exceeds approximately 2 feet; the in!tiaJ.
gate opening should be limited to about 1 foot until, the difference in
stage is leso than 1 foot.

(b) Control sequence.

1. Removo cover on master control station.
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2. Presu the "rllise" gate operation contact,
hold manentar~ly and release.

3. Preas the "stop" gate operation contact,
\lhen the gate pooltion indIcator flhOWG about l-foot gate openine.

4. When the difference in stage on each o!de
of the gate is leso tllnn l=footj again preDo tJ1C "raise" gate operation
contact, hold momentarily and relcase. 'nle Bate \lill raise until it
automatically stopa approximately l-foot belov the nonnal. 1\lll open
position.

2' Press the "raiae" gate operation contact
a third tilOO, hold momentarily and release. 'llle gate \lill raise to
the nonno.l 1\lll open position, \lhoro the limit sv1tch v111 automatically
stop the gate and set the brake.

6. Secure the gate hangers on each side of
8ate as a safety measure.

b. ~ operation.

(1) Starting pumps.

(a) lotake 0. phyoical check of pwnp sump and trash­
rack structure and remove any material tJlo.t might interfere \lith opera­
tion or damage the pumps. Also, make auro that there are no swimmers
near the trash racks.

(b) Insure that pwnP9 are properly lubricated in
accordance vith detailed directions in paragraph 6-01a(2){f).

(c) Control sequence.

1. Summer 0llCro.tion.

0.. 'lUrn selector sY!tch to "summer"
position.

b. 'lUm the H.o.A. sv1tch on No. 3 pump
to "off" position.

~. To start pwnps No. 1 and 2 turn 11.0.A.
sv1tch to "A" or autanatic position.

d. 'Ibio puts the tvo pumps on automatic
operation, controlled by the froat svitch.

e. To stop the pumps, turn tho 11.0.S.
sv1tches to the "off" position':
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g. Winter opgration.

a. Tum Gelcctor Ilwtich to "Winter"
pooltion.

b. To start the pumps for m.e.nunl opera­
tion, turn the H.O.A. switch on all puropB to "11" (one at a timo).

e. To change from manual to automatic
operation, it i6 nccesoary to stop the pumps by turning the B.O.A.
s ....itch from "nil to "off ll

• After approximately a 10 minute time delay,
turn the H.O.A. Bvitcll to "A". (Pwnp "ill not start until the time
delay period has elapsed).

d. To stop the pumps, turn the n.O~A.

switch to " 0ft" pooition.

5-06. Notification of gate operation. It shall be the responsi­
bility of the operator to post a written notice of proposed time of
opening or closing of the navigation gate in a conspicuous place ncar
the structure. Such notice shall be pOBtcd as much in advance of the
action as practicable and shall contain estimated time of action similar
to the following:

NOTICE TO BOATING INTF.RESTS

Pursuant to the operation regulations for the Wetherbee
Lake Structure notice is hereby given that the navigation gate
\I1ll be closed about 6:00 p.m. tomorrov, ],i'ebruary 15. It is
currently estimated the high stages in San Joaquin River \lill
require the gates to remain closed wltil about February 25.
'!be lake will be drawn down to 5.0 feet and may range from
that stage up to as high as 12.0 feet, depending upon stonn
inflow to the lake.

JOlIN DOE
Operator
February 14, 1964

5-07. !-og of gate and pump operation. 'lhe operator shall maintain
a log recording tho time and change in Gate Gotting, and a record of
pump control settings. Copies of this log shall be furnished to the
State Reclamation Board as a part of the annual operation report, and
to the state Department of Water Resources upon their request.
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SECTION VI

HEClIArIIC/J. AND ELECTRICATt FF.A'IURES
, .

6-01. Description.

a. PumpinG plant.

(1) General. The pumping facilities conGist of a drain­
age collecting sump, three pumpG, each provided with a 30-1nch diameter
discharge pipe thnt carrico the flO\I throueh the top and dovn the river
side of the levee. The discharge end of each 30-inch discharge pipe is
provided \11th a standard wood type flnp eate, equipped w1th rubber seals,
to prevent bo.ckflo\l in the event of the river stage exceeding the project
design stage elevation 23.2. Pipe invert, at the discharge end, is at
elevation 8.0. Pipe invert where it pasoes through the top of the levee
1s at elevation 23.2 which is above the flood plane; however, a vent pipe
is prOVided to prevent any possibility of 0. reverse flow syphon in the
event the flap gate provided over the discharGe end should fail to ade­
quately seal. 'l1le discharge pipes arc buried below the grade of the levee
to protect them fro.":l fira or other dnmnge. 'lbe bottom of the collection
sump is at· elevation -4.0 and the bottom of the pump suction bell is
approx1Jnately two feet above this point. 'Ibe pumping plant structure is
open on tvo sides. A steel trash rack surrounds the open part of the
structure so that \later from the aump cannot rench the pumps except
through the trash rack. The three dl'ainage pumps that control the water
level in the collecting sump arc automatically controlled by float opera­
ted electrical switeh controller and appurtenances. TAo swi.tch controller
has six adjustable stages, two for each pump, namely, a high W.S. stage
for starting the pump motor and a loy W.S. stage for stopping the pump
motor.

(2) Drainage pumps. :-

(a) ~. Each pump is a vertical, axial fioll with
sUb~rged open impeller, directly connected to 0. vertical electric motor.
Pumps are designed to pennit ready withdrawal of the entire pump, in­
cluding discharge column elbow, housing ond suction bell, through the
opening in the floor at the motor. rnte pumps are supported fran the top
of the pumping plant structure deck which is at elevation 26.2. Capacity
of each pump is approximately 22,500 gpm @ 16 feet total dynamic head or
approxilnately 19,500 mxn @ 22 feet total dynamic head wi. thout exceeding
the name plate rating of the motor (12'5 HP) by more than the motor service
factor of 1.15. Pump operating efficiency is approximately 75~ when oper­
ating under the required capacity condition at 16 feet 'IDH and about &1f,
when at 22 feet 'roH.
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(b) Pump operating conditlona.

p~unmor May-Sep Winter Oct-Apr

(1
(2

~,
(5
(6

t>tln. starting Static Hend-------------- 12.6
Normal starting Static Hend------------ 12.6
~klx. Opcratine Static Hoad--~---------- 13.6
Cap. @ flAX. Opel'. Static Head GPtol------ 22,500
No. of Pumps Operating----------------- 2
Max. l-fotor Horsepo....er ----------------- 125

12.6
18.6
19.6

19,500
3

125

. (0) Summer operation. During the SUIIllllCr, operation
of the Navigation Gate and pumps ....111 be aG npecified in paraGraph 5-05a.,
and 5-05b. one pump will be mauunlJ.y out of oerviee. '1lle other t ....o
pumps to be set for automatic operation with the 1'irat pump set to atart
at water surface elevation 12.1 and stop at wnter ourfaee elevation 11.1;
the second pump set to start at water surface elevation 12.3 and stop at
water surface elevation 11.3.

(d) Winter operation. DurinJ1 the winter, operation
of the navigation gate and pumps ....111 be as specifIed in paragraph 5-05b.
All 3 pumps to bo manually started one at 0. timo to prevent excessive
starting load on line. Pumps shall remain on manual control for 4 hours
or until the pump sump water surface elevation is below 7.0 feet at which
time all 3 pumps shall be Get for automatic float controlled operation
with the first pump set to start at sump wator surface elevation 6.1 and
stop at sump water surface elevation 5.1; tile second pump set to start at
elevation 6.3 and stop at elevation 5.3 and the third pump set to start
at elevation 6.5 and stop at elevation 5.5.

(e) Terminology.

!.. Hinimum starting static head" is the differ­
ence between the sump water ourface elevation 12.1 and the centerline
elevation of the discharge pipe over the levee elevation 24.7 or 12.6 feet.
':rn1s is the sorne for summer and winter operation.

2. NonnaJ. starting static head is the differ~

ence between the sump \later surface elevation when the pumps start on
automatic operation and the centerline elevation of the discharge pipe
over the levee elevation 24.7. During summer operation (May-sep) thio
difference is 24.1-12.1 or 12.6 feet. During \linter operation (Oct-Apr)
this difference is 24.7-6.1 or 18.6 feet.

3. Total dynamic head. '!he total dynamic head
consists of the static head (difference between the \later surface in the
sump and centerline elevation of the discharge through the top of the
levee at the higheot point) plus the losses through the system. 'lbo losses
through the system do not include 10660s in the pump itself and in 10 feet
of the discharge column.

20



/
I

(1') Pwnp lubrication oyatcm. An caton manufac­
turing Company Farvnl System vi th ei{~ht diotribution lines is provided
for lubrieating the pump. T"ne eight diotribution linefs from the pump
terminate in t\lO headers \lith four lineo per header. l-~ach header is
connected to the pwnp by a separate line throuGh a slide vnlve, located
at the base of the pump provided to control the direction of 1'10'1. 'Ibis
pressure lubrication system includeD a hand operated pump and a 2,000
p.s.i. pressure CaBe. Hand lube fittinGs are nlso provided to permit
the use of a separate Gtandard hand operated pressure gun. Operation of
the Farval System is as follo\ls:

!. Operate pump by pulling handle forvard and
returning it Wltil go.ee stopa at 1,000 p.o.1. pressure.

2. Hold pressure for one minute to make sure
lubricant is delivered to au points.

l. Pull slide vnlve handle1 at base of pump,
outward to reverse preosure connections and repeat ± and g above.

4. Push olide vnlve handle into original
position to relieve pressure on system. DO NOT LEAVE SYS'IEH UllDER
PRESSURE. - -

(3) Float wells and recorder house.

(a) Float vells. one float \lell is provided for
float controls of the pump operation and one for the pump sump to Mcan­
modate the float and accessories required for the operation of a vater
stage recorder. '111e top end of each pipe tennina.tes about 12-inches
above the top deck of the pumping plant structure. '.rne bottom end of
each vell 1s anchored to the eoncrete floor of the pump pit and the
top 1s secured to the eoncrete deck. JIoles are provided through the
vall of the float \lells near the bottom' .to perm!t the vater surface to
equalize \lith that outside \lithout undesired fluctuation or surges.
'!be float vell for float controls of pump operations is a 10-inch diam­
eter steel pipe, hot dipped gnlvanized, haVing a 3/16-inch vall thick­
ness. 'l1le sump float \lell is 18-inch diameter steel pipe, hot dipped
galvanized, haVing a 1/4-ineh vall thickneBG.

(b) Recorder house. A recorder house is installed
over the float vells to protect the recorder and pump float controller.
A vood shelf is provided over tho 18-inch diometer vell to support the
recorder assembly. 'l1l0 pump automatic float eontroller is mounted on a
floor stand vith an operating float in the 10-inch diameter vcll. 'Ibis
recoi-der house shall. not be utilized for miscellaneous storage of mate­
rials and equipment except for records and charts specifically pcrtaini08
to the equipment installed inside.

21



b. Tainter gate and hoiot.

(1) GenernJ.. 'l1le navigation channel structure con­
nccting Weatherbee Lake and the river hna a clear width of l6-fcet for
~nvigation and is prOVided \lith a tninter type gate and hoist for
olosing the ehannel \lhen tho \later Gurface riGeG to about elevation
1.2 feet and for opening the channel \lhen the \tater &urface is at or
belo\l this general elevation, to permit normal naVigation. 'lbe effec­
tive clear height of the channel for naVigation is 20 feet 'Which cor­
responds to the distance from the top of the gAte bottom fixed s111
embedded in the concrete to the under edge of the gate, \then the eate
is in full open poaition. '.1110 effective clear \lidth of the channel
for navigation is 16 feet. '!he bottom of the channel is at elevation
_1~.0 and the bottom gate sill seat i6 at elevation -3.0. LO\l water
surface is +2.0j rao..ximum operating \tater surface i3 +12.0 and the
maximum deGign flood pool is at elevation +23.2. A hend wall as part
of the bridge structure \lOG prOVided across the top of the channel to
reduce the height of the gate requircd to close off the channel under
flood pool conditions. When the gate is in full open position, 0.

minimum of 5.0 feet of hend clearance i6 provided for boat traffic
during the highest operation stage, elevation 12.0. CAUTION: '!he
channel shall be cleared of all navigation or persons while the gate
1s being raised or lowered.

(2) Gate and tnmnion assembll'

(a) Gate leaf asoembl~. Height of the gate leaf
curved skin plate, 'When the gate is in 1'ull closed podtion, extends
from elevation -3.0 to elevation +20.0 making 0. total height of 23
feet. Radius from the centerline of the trunnion to the outside of
the skin plate is 25 feet. Centerline of the trunnion is at elevation
+1.0 which is 10-feet above the top of the gate sill. '!he gate assem­
bly includes the frame \tork of the gate leaf, seals all. around the akin
plate assembly, and bronze bushed steel spools to \thich the end struts
are Joined at the trunnion yoke. 'l1le gate leat' steel skin plate io
carried by Gupporting structural steel members. Toe hydrostatic load
or. the skin plate is transferred to the trunnion by end frames or
strots placed parallel to the channel side walls. The channel walls
are recessed as required to pennit location of the struts and trunnions
so as not to obstruct the l6-foot \tidth chromel clear passage required
for naVigation 'When the gate is in full open position. 'lbe gate leaf
rubber-seals arc the "J" type that bear aeo.inst steel seal bearing
plates anchored to the concrete at the ends, across the top and across
the bottom (gate s111) wen the gate is in closed position. l~ans are
provided for adjuotinG the seal bearing on the fixed plates. Bearins
surfaceD of the bearing plates arc 0. corrosion resistant material to
prevent possibility of corrosion or abnormal friction botween the
sliding Burfaces. Care must bo exercised in establishing the seal
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pressure on the Geal bearing platoD 30 that they vill not be too tie,ht
during periodo of maximum ambient operating temperature, or too 1006e
during periods. of minimum nmbient operating tompcraturcB.

(b) Gate stop. At eneh end of the gate leaf ncar
the bottom edge of the skin plate an anchor is provided for atto.ehi118
the steel hoisting ropes. 'lllis ancbor MGembly is atto.ehed to the ente
leaf by means of bolting to facilitate raisinG the leaf above the nor­
mal full. open poaition, clear of the above hcnd vall, for inGpcction
and maintenance if desired, as veU as to factii tate removal of the
Gate lenf Mscmbly fl'om the vell. 'llle top of the rope anchor Msembly
is designed to l1m1t the maximum height the gate may be raised. In
the event the full open over travel electric limit sviteh control fnila
to stop the hoist gate raising operation ~len the gate ra1sin3 opera­
tion vi11 be otopped by contacting a fixcd metal stop Geeured to the
underside of the above head vall o.cr03B the channel.

(c) Seal bearing plates. The end seal bearing
plates are anchored to the chwmel side \lolls in alignment vith the
travel curvature of the end gate scals; the face to face distance at
the top is slightly greater than at the bottom. When the gate is in
full. closed poaition the bottom rubber Geal is compressed against the
fixed gate sill anchored to the bottom of the channel. 'Ine end and
bottom seal bearing plates arc corrosion l'osistant clad steel. 'lbe

. top seal bearing pla.te assembly is dcsiGUed to permit adjustment of
the amount the top Geal is compresscd when the gate leaf is in ru:u
closed position. By loosening the top row of locking nuts, the adjust­
ment may be accomplished by the adjusting screws provided. Tae bottan
row of locking nuts have been adjusted ndequately loose to permit the
bearing plate assembly to slide for adjustment. 'lbe sliding surfaces
are a corrosion resistant material. 'llle top seal bearing surface is
fabricated of a corrosion resistant material.

(d) Trunnion and anchoraGe. ~e bronzed bushed
steel spool to vhich the sate end struts are Jointed is held in place
by the trunnion pin and welded steel yoke. 'llle yoke is anchored to
the concrete at the upstream end of the Dido recesses with thrust,
resulting from the hydrostatic load on tlle gatc, taken directly into
the reinforced concrete side walls. A bronze bearing rine is pro­
vided bct.....een each cnd of the steel gate spool and the yokc side
rr.embers to cerve as an end bearing for the spool as well as to
facilitate adjustment of the clearanccG by varying the thickncss of
the rings. Tnese bronze bearing rings are secured to the side rr.ecbers
of the yoke by meaus of bronze 6crc\lG. Adjusting screws are prOVided
as part of the trunnion yoke assembly to facilitate accurate align­
ments.: 'lile retaining bars \lere welded in place after the yoke .....as
finally aligned and anchored to pennit accurate positioning of the yoke
assembly should it cver be removed; alao, to eliminate any pOGsibility
of the yoke shifting after it has beon installed. After the trunnion
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assembly ",as accurately aligned and Gcc\U'ely anchored in place by the
anchor bolts, a zinc alloy filler aPP1~ximntcly1/2-1nch thickness was
poured between the \mder slde of the yoke bane and the thrust bearing
plate anchored to the concrete, also, between the aide plate of the
yoke and the adjacent "'all flush plate. Before attempting this latter
operation, tho specified pl'\)ccdure nhould be carefUlly revie....ed, GO M

not to distort or other\TiGo dornage the yoke GSGembly. Lubrication is
provided for the trunnion bearings and end bronze rings by a pressure
lubrication system with lubrication points acceBGible from top of the
respective channel ",alls. 'Jllis system is designed to withstand a 'Work­
ing pressure of 10,000 p.s.1.

(e) Gate guide roller and, guide plates. A BUide
roller assembly is proVided at the top and bottom horizontal girder at
each end of the ente leaf assembly just back of the skin plate to 1n­
sure proper alignment of the gate leaf in the gate "'ell throu£!,hout 1ts
travel from full open to full closed position. Corrosion reoistnnt
clad steel bearing plateD are Gocured flush \lith tho concrete side
",alls to serve as a bearing track for the h'U1de rollers. MeMO are
prOVided for adjusting the clearances bet",een the roller face and the
track for the guide rollero. The rollers, arc prOVided with oelf'
lUbricating (graphite plug type) bronze bushings.

(f) Gate service anchor. 'l1le service anchor
assembly is provided to hold the gate in full open position in the
event it is desired to disconnect the gate hoisting ropes to penuit
maintenance or other 'Work. It 1s reconmended that it also be connected
to take the load off the hoioting ropes and to prevent any possibility
of an undesired gato closure during tho relative long periodo when
navigation 1s authorized through the channel.

(3) Gate hoiot.

(a) Description. The channel tainter gate is
raised and lowered by three l-inch 6x30 flat stranded 304 stainleso
stoel ropes at each end of' the gate. 'lhe ropes ride over deep circular
groove type rope drums of' the electric motor-driven hoist and arc
attached to tho upstreom face of the gate near the bottom. 'Iho rope
anchor asoembly at the gnteond is provided \lith means for adjusting
the rope tension so that each rope take ita ohare of the load. '!be
general arrangement of: the gate hoisting machinery consists of the
hoisting rope and drum sets, open gear oets, speed reducer assemblies,
line shaft aBoembly, driving motor, electric brake, limit switch con­
troller, machinery base and appurtenances. 'rhe bases upon which the
hoisting machinery is mounted are fabricated principally of' structural
steel and are leveled, grouted and bolted to the top of the chnnnel
end piers or walls. '!ho hoist 1s designed for a normal capacity of
36,000 pounds on each drum, at the start of the gate travel from full
cloned position, or a total of about 72,000 pounds for both drums. '!be
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machinery io mounted in Gets GO arraneed that each oide of each gate is
equipped vith one oct of main gearin« driven through nnd maintained in
synchronism by a line shaft. 'rna line nhnft carrico a brake and worm
gear set. 'l11e driving motor i6 connectecl to the worm gear nct through
a flexible couplinG. A gate ponition indicator is driven by the main
gearing, and io locntcd wllere it cnn be rend fran the hoist pushbutton
control station. 'liiiG control otation is provided vith a cover Gecured
in place by scre\oo'3 to provide a measure of occur!ty against the possi­
bility of the gate beine 10\oo'ered by wmuthorizcd persono and thereby
endnnger!ng naviL1\tion in tile channeL If it in found that the cover
provided is not ndequate, a locking device could be added an an addi­
tional security measure. Switch controls for tile bridge 11cjlting that
have been similarly pl"Otected by locatinG them in this oor..c inclooure
and may be left in "ON" position except 'When necesonry to perform Iila.1n­
tennnce operntiono, thus eliminating tile necessity for removinG the
cover to turn the lights "0NII or "0FFII • 'ilie chnnnel navigntion lights
are controlled by n time switch. In nddition to the electric motor
drive, the hoist may also be operated by a. hand operated drive; on
electrical interlock control being prOVided to prevent any poosibility
of the electric motor being energized whilo the hoist is beine con­
trolled by the hand operated unit. 'lhe electric motor and worm Bear
reducer unit may al30 be disconnected fran the hoist by means of a
cut-out couplinG provided between the worm (primary) reducer nnd the
secondary reducer. 'Ibis particulOJ.· fenturc io provided to reduce the
load on the hand operated auxiliary control when it is being uaed.
In view of the very olow hoisting speed obtainable with the hand-
'Wheel control, its usc will probably be lindted to that of making
fine adJustmenta and o1m1lar operations. 'l11e hand wheel control io
equipped with a means for braking nnd holdin« the load vhen the main
hoist brake io locked in released position. CAUTlOiI: Care shall be
exercised to insure ulnt one of the brakes prOVided is in control of
the load before releasing the other. 'Ibe main hoist broke is an
automatic electric operated type and is instolled on the main drive
shaft betveen tile hoisting units or octo. When the hoist electric
motor is energized by the "up lI or IID(UN" pushbutton control station
this brake io automatico.lly releaoedj alGO, \then the electric motor
is de-energized by the control station or by a limit control svitch
the brake is automatically applied.

Storage cabinet. A steel storage cabinet is
prOVided on one end ot the hoist bnoe tor storage of the spare motor,
lubricating equ1IXOOnt, tools, lubricants and miscellaneous small Parts.
':rais storage canpartmcnt should be kcpt clean and orderl~' and securely
locked. .

(b) ,operation.

:!,.: General. 'llle normal travel of the gate from
tull closed to full open position may be interrupted"at any point by
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1llD.mlal operation of the "STOP" button at the control station or by the
functioning of an overlond relay. In tho event that the gate fails to
stop at the normal full opon (raised) position duo to the failure of
the limit switch element to operato, the line contactor is opened by
an emergency limit switeh at the gato full open over travel position.
~im1larly should the gate hoist fail to stop its lowering operation
W\len the gate roaches its full closed position, the hoist will be
stopped by the full closed over travel limit ml1tch. When tho gate
hoist operation has been stopped by the gate full raised or full closed.
over travel limi't switches, it is neceosary to operate the "BACK-OUT"
switch to permit further operation of the gate in its normal travel
range. The operation of the gate i6 controlled from molOOntary contact
pushbuttons marked. "RAISE", "LOWER", "STOP", ItRAISE BACK-our", and
"LOWER BACK-OUTIt , mounted in the motor control cabinet on the gate hoist
platform. In addition to the gate tra.vel controls set forth above, the
hoist increment limit· switch also stops the raising travel of the gate ......,
when the bottom edge of the gate has been raised approximately one-foot . ~
short of full open position; after which the operator must restart the
hoist to complete the raising of the gate to full open position. The
operator should remain at the control station during this period of final
gate opening so as .to be able to stop the gate hoist raising operation
in the event the stop limit switches should fail to function according
to plan and thus prevent the maximum stalling torque of tho motor from
being applied to hoisting ropes and appurtenances. The operator should
also be near the control station and where he can viell the channel in
the area below the gate to eliminate any possibility of endangering
anyone in the channel; also, to insure expeditious stopping the hoist
in the event the control limit switches fail to function as planned.
The above limit switch controls are all included in the master limit
switch assembly of the gate hoist and is driven directly from the hoist
gearing. A slack rope limit switch is provided as a separate unit to
stop the hoist should the gate be obstructed in its normal down travel.
~nis switch is closed while the gate is in normal travel. When it is
opened by a gate obstruction, the switch contacts remain open, disrupting
power to the hoist motor and setting the brake; by operation of the slack
rope manual shunting switch, up travel operations are made possible, thus
releasing the gate from the obstruction. Following obstruction removal
and return of cable tension, normal down travel operations may be re-
sumed. A manual o}:eration limit switch is provided in conjunction with
the hand operated control asscmbly, to prevent any possibility of the
electric motor drive being energized when the hoist is being operated
by har'.d. The main hoist electric brake must be locked out prior to hand
operation. When the hand operated assembly is disengaged, the motor is
automatically connected electrically to permit operation of the hoist
from the pushbutton control station. Before disengaging the hand control
tho main hoist electric brake shall be unlocked to permit normal braking
operation. During unattended periods, the disconnecting breaker for the
gate drive motor starter shall be de-energized to prevent unauthorized
operation of the gate by tampering with control cabinet cover.
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2. Schome or operation.

a. Genero.l. Tho Bcheme of operation of
the control systom for tho navigation gato io as indicatod by the
schematic contr~l viring diagram inoluded as Exhibit K of this manual"
and as speoified bolo\l.

!!. Control points. The oporation of tho
ga.te hoist motor. io controlled by a pushbutton type master control
station" located on tho gate hoist" \11th mozoontary contacto dooignatOO
"RAISE"" "LOWER"" and "s:oop" vith pushbuttons and red pilot lights for
ovortravel indication. .

.. So. Qperlltil1.,'3 features.

aa. l·!o:r.-entnry actuntion of the "RAISE"
and PLOWER" contacts of tho master control station provides 60al..in
operation of the control circuit.

bb. A limit s\litch \lith contacts
actuated by tho movelOOnt of the operating clements of' the gate hoist
machine automatica.l.l¥ controls as indicated" the sequenco incrernenta.l
operations and tho stopping operations initiated manua.l1y frolJ1 tho lJ'Jlster
control station. Tho limit sv1toh in GO connected" to the hoist machine
that tho contaots providing tho inorclOOntnl control autorr.atically stops
the gate 1 foot bolo" the normal open ponition. Further gate operation
to normal open position is accomplished by energizing raise pushbutton.

co. l-bmcntnry actootion of tho ItSTOP"
contact of the master control station during any operation v111 de...
energize tho control circuit" stop tho hoiot ~tor and sot the brake.

1. SCquence of oooration.

~. R<\isi!Y£. \'1hen the "RAISE" contact of
tho Mster control 6tati~n is actuated, held IllOIOOntarily and released,
the hoist motor starts and v1ll run until the gate has raised npproxi..
:1'.'ltely one foot bolo\l the normnJ. full open position at Yhich point the
increment limit switch vill automatically do-energize tho control circuit"
stop the hoist motor and sot tho brako. The gate continues to rise Yhen
the "RAISE" button contact is again puahod" held InOlOOntarily and 1'0"

leased. The gate motor starts and runs until the gato reacheG the
raised position Yhere the ltmit switch automatically de-energizes the
control circuits" stops the hoist IOOtor and sots the brake.

b. wwrins. When the "LOWER" contact
of the master control otation is aetuated" hold IOOmentarily and released"
tho hoist motor v1ll start and run until the gate reaches the normal
closed gato position at which point tho limit switch vill do"energize
the control circuit" stop the hoist motor and set tho brAke.
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.£. Backout from overtrave1. If during
1l0nn.U operation, tho gato motor ohould fo.il to atop whon tho go.to
reachos tho nornnl raised or closoo positions tho overtravel limit
switch contacts Btops the hoiBt motor aftor ovortra.vol by de-enorgizing
the llmainll or 1I1ine" ~onto.ctor of the controller \11th red pilot light
indicating direction of overtravo1. To operate the gate after over"
travel, the opposite direotion of travel pushbutton is energized to
pormit operation of the gate only in tho direotion a\ltJ:j from the over­
travel position. Atta.1nmont of normal raised or lowered gate position
1s indioated by de-energization of overtra.vel relay and red pilot lighto.
If normal or ovortravel limit Bwitches faU to stop tho gate ra1si118
opera.tion, fixed gate atop vill block further gato travel. If neither
s\litch stops the hoists gate 101loring travel after the gate has reached
full closed position, the slack ropo limit s\l1tch \1111 also operate to
stop the hoist motor.

c. stan~ equipment.

(1) Channel gate hoiot.

(a) secondary; roducer. Hewitt-Robins Inc., JOhn03
~bohlner,y Division, ml1cago 24, Illinois, }{erringbono Speed Reducer;
Size and type 195 THO: CatoJ.og Rating 0.85; SiN 359650; Service factor
1: Service rating 0.85; Input RPM 111; Ratio 331.8; style No. 1.

(b) PrimarY :rc~. Delroyd; Ito. 457063; lobdel
D30; Ra.tio 923.

(0 ) Hoist motor. \{ostingho\uJe; HP 2; Frame 1?4;
l-bdcl AUSP; Lock INA Cbde F; SorioJ. No. 24N9022; 3 phase; 4110 volt; ~
load 100; Hours 24; °0 Rise 5°; Lifo Lino A; Series 2; Anu>s 2.?

(2) Pumping plant.

(a) ~. Cascade Company serial NUll1bors 5260,
5261, and 5262; pump size ~Propoller PR .80; RPM 708; Capacity at
m!1X1mum efficiency 22,500 GPM;. TDH 1lll\X. Eff 18.6.

(b) Pump ,motors. General Electric Compa-tV l,~el
5K6325 X Cl68A; lIP 125; Typo K; Code F; Frorne 6325PY; Nm·{A Class; Dasign
B.; Volts 440.; 60 cycle; 3 Phase; Fl Mrp 159.; FL Speed 700; 00 Riso 400
Cbntinuous; (Sorial Numbers NXJl04001; NXJl04002; and NXJ104003.) OU
Lubricated, Capacity of upper oil reservoir is ll-quarts and capacity of
lo~r oil reservoir is 5~quo.rts.

(c) Automatic switch or Goge controller. Automatic
Control COmpany, st. Paul, Minnesota, SIN 71355.

(d) !YJnp lubrioator. Eaton l-fanufacturing CO~,
Farval System Hodel DA5, series lA.
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6.02. Inspection.

0.. Genero.l. Periodic inspections are required to detect
incipient fault~ before serious damage tnkoa place, thorefore, tho
importance of making those inspections cannot be over emp}lo.sized. The
frequency am extent of inspection required in a men.auro \.rill be in­
fluenced by the conditions under which the equipment is required to
operate including whether or not tho partieular operation is relatively
continuous or periodic for the period concerned. Once each yea.r the
entire mechanical and olectr1co.l installation should be Biven a thorough
detailed inspection. Tho regular m:>re frequent inspections arc made to
make certain that o.1.t parts of the equipment including controls are in
operable condition and properl¥ lubricated; that no parts are missing;
that all painted surfaces arc covered with adequate coats or protective
paints; that thore is no evidence of rust; and that the entire plant is
in a clean and presentable condition. In order .that no items ot inspec­
tion \lill be overlooked, an inspection schedulolisting all items requir..
ing inspection sha.1l"be carried during the inspection as guido, check
list and record. Exhibits included as part of this manual will serve
as a guide and check list for conducting the inspections ana preparatIon

()frepol'ts-;---...
~.--~-- -

b. ;pum:ei!Jl3 plant.

(1) PunIps.

(a) During periods of pumping operations, daily
inspections should be made to ascortain that there is sufficient lubri­
cant for the pump bearings am that the pump and motor are operating
sIOOOthly, and that there is no abnorlMJ. vibration of tho assembly. The
operator should be instructed to imr~diate~ shut off the pump, should
an unusual noise or vibration develop, rather than wait to consult with
someone else, inasmuch as by prompt action at the moment trouble first
develops, serious damage to the pump may be prevented. Noiso, vibration,
etc., rtAY be due to a worn or damaged bearing, loose anchors, obstruction
in pump such as rocks, wood, etc., or other possible causes.

(b) Check the oll and grease lubricating pipes pro­
Vided to carry the lubricant to the pump bearings and note any indication
of leakage at any point vith particular attention to the connection at
the pump housing. AlsoJ make note of any unusuaJ. noise that might in­
dicate that the lubricant is not reaching the bearings. The grease seal
packing rings on the. pump ~irve shaft should be checked occasionally as
they may become dry and harden to the extent of scoring the shaft and/
or failing to adequately retain the lubricant. For location of the
packing rings J refer to,the applicable shop dra.wings. Occasionally,
check the grease lubrication pipe which runs to the bottom of the pump
G\l~tion bovl to insure that it has not been broken off or otherwise
aamaged.
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(c) Inspect the anchors at the pump operating
floor, and note any indication of movement of the pump units, and looso
bolts.

(d) Inspect the discharge connections for signs of
leakage at the couplings or vibration Wile the pwnp i8 oporating. Chock
flap gatos in tho discharge linos, noto any abnormal noioe or sluggish­
ness of m:>vcll1Ont in opening or closing. Also, check the discharge lines,
including tho acccssible pipe connections and tho nil' release r1ser assem­
blios at tho top of tho lovce.

(e) Inspect each pump drive shaft and couplings for
aligruoont, and note any tendency for the shnft to Vibrate, or any loose"!.
ness in the couplings and connections. ~.brn shaft bcarings will cause
the shaft to Vibratc, however, in some instanceD it 1M,y not be eo.sily
detected without tho uso of special instruments.

(f) Carefully inspect all motnl work, and note any
indications of rust, lealro8e when pump 1s operating, abnormal war or
other signs of deterioration.

(g) Insofar as practical, occn"iona.l.ly check the
ability of the pump to deliver the requircd capacity and note any indi­
cation that the pump is in need of adjustment, suction lines restricted,
or debris in the suction bell.

(2) l-rotors.

(a) Carefully inspect the motor to insure that it
is being properly lubrica.ted. Check to insure that tho oil is at proper
level especia.l.ly as pertains to the pump motors. The oU level should
be lIB-inch below center of the site gage. (Check instructions on motor
name plate and other J'MUlufacturers data.) Note especially a.ny leakage
at the connections. Feel tho bearing housings while the motor is oper­
ating and note any indication of abnormaJ. heating at theso points. Also
note any unusual noise or vibration \Thich 'WOuld indica.te that the bearings
require attention and/or tho unit is out of balancc. Any clicking noise
\ThUe the rotor i6 running ma.y be due to a cracked ball in the bearings,
or soma loose part and must be immediatelY corrected.

(b) Note any oil leaking by the oil seals, or any
oU on the outside or inside of the motor housing.

(c) C'neck the motor for omoothness of operation
under full load and note a:ny abnormal noise or vibration of the aaset:ioly.

(d) Inspect the motor for signs of excessive tern."
perature rise due to an apparent overload or other causos. This condition
should be reflected in the switchboard am:nator.
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(e) Check the functioning of the motor controls
especialJ.y \/hen starting up under load..

(f) Check the motor base anchor bolts to insure
tightness j also note, any indication that the motor base has shifted on
ito support. While oheoking the IOOtor base also inopoct the ooupling
connection at the juncture of the IOOtor pump drive shaft, and note any
indication of wear, looseness or start of fracture.

(g) Check supply of spare parts, if any, on hand
and note need for repa.1nting or repair.

(h) Note collections of oil, dust or other ma.terial
on or around the motor assembly \/hich nny constitute a possible:'fire
hazard.

(i) When ititially starting a motor after it has
been previous~ removed and reinstalled, check for correct direction of
rotation 'before applying full load.

(3 ) Trash ra.cks.

(a) Occasio~ check the lOOtal 'WOrk and note any
rust spots, need for painting or other ma.intenance.

(b) Note the presence of debris including rags,
weds, etc., \/hich rm.y be clogging the openings through the vertical
bars. Also note the presence of debris in the collection sump, 1mme­
diately upstream from the trash racks, which can be expected to move
against the rack and which should be removed.

(!f. ) Discharge flap gates.

(a) Inspect the metal 'WOrk, wood 'VOrk and seals
making up the 'gate assembly and note need for maintenance.

(b) Note any improper functionings of the ga.te,
including any indication of leakage when closed, limited or sluggish
travel when operating as wll as any debris which I'08¥ be present to
foul the movement of the flap in opening or closing. Check looseness
of hinge anchor bolts and hinge pin war.

(0) Note need for painting or other mintenance.

(5 ) Pumpi!1g plant structur~. At least once each yea:r
thoroughly inspect the entire structure and note need for painting or
other maintenance required to restore to its original condition. Pay
particular attention to junction of steel and concrete. (Persons should
not be pennitted in the pump Dump or on the outside of the structure in
front of the trash racks lIhen the ~s a~ oPe.ra~1:ng.)
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c. Channel ga.te and hoist.

(1) Gate leaf.

(a) . All nuts and bolts on the leaf shall be in"
spected to determine whethor or not they are sufficiently tight.

(b) The gate leaf sho.ll be carefully inspected
for signs of rust as well as condition of all painted surfaces.

(c) Any signs of excessive wear shall be noted"
for example" vhere the hoist ropes are attached and also its bearing
on the upstream face of the leaf.

(d) The general alignment of the gate leaf be­
tween the channel side wa.1J.s shall be noted; also, note any sign of
distortion of the gate leaf structure. It ~hn.ll. be noted if the gate
leaf moves freely vhen being hoisted without a tendency to bind at any
point.

(2) Gate fixed stop. Check the fixed stop provided at
the underside of the headvall across the channel that limits the
DaXimum possible travel of the gate in the raising operation. Note a:n:y
indication of damage to the stops bearing faces or indication that stops
are not in proper alignment to take an equal share of the load.

(3 ) Gate seals.

(a) Seals should be inspected as conditions per­
mit to determine whether or not they are properly, adjusted and that
there 1s no abnoX"mU leakage especia.1ly when gate is in full closed
position. Give particular attention to the top seal assembly during
flood conditions.

(b) Any signs of deterioration of the surface or
excessive wear at a:n:y scction shall be noted.

(c) Seal anchor bolts and plates should be secure
in place.

(d) The seal bearing plates that are anchored to
or embedded in the concrete, at -the sides" bottom and across the top· of
the canal gate well shall be inspected for a:n:y signs of deterioration"
or excessive wear; also, the bolted joint connections shall be checked
for rightness.

(4) Gate trunnion and anchol3lSe.

(a) All points shall be checked for need of
lubrication.
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(b) Tho pins, bunhings and yoke rings shall bo
inspected, to the cxtont practical without disassembly, for signs of
abnormal war, or oignn of misalignment.

(c) All cap screws on the end plates and nuts and
bolts cOMocting tho struts to the trunnion oha.ll be inspected to detor­
mine whether or not they are sufficiently tight. Also note any signs of
possible shifting of the trunnion yoke on tho thrust girder.

(d) All metal surfacos shall be checked for signs
of rust as well as for tho colXlition of the painted surfaccs.

(e) Any part of the trunnion interferring with
the anchor member shall be noted.

(f) The freedom of gates on trunnions shall be
noted.

(g) The condition of the concrete structure shall.
be checked.

(h) Inspect the trunnion thrust girder anchorage,
etc., for need of maintenance attention. Any indication that the thrust
girder is shirting when the gate 1s subject to maximum river head shall
be especi~ noted.

(5) Gate hoist.

(a) Hoist rope drums.

1. Any part of the hoisting ropes or dru:ns
vorn excessively shall be noted.

2. Check need for lubrication and need for
adjustment. Espec1a.l.1y note any indication that the load is not being
equally distributed botl1ecn the three ropes provided for each dunn;
also, check colXl1tion of the rope anchorage assembly at the gate.

(b) Drive shaft cO'mli!1Bs.

1. All nuts and bolts shall be inspected to
determine whether or not they are sufficiently tight.

2. Signs of rust and condition of aU painted
surfaces shall be eareful.lY noted.

connected. )

1. The need for lubrication shall be checked.

(0) Primary reducer. (Reducer to vhich motor is
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reducer. )

!. Any signs of oil leakage past the shaft oil
seals shall be noted.

,g. All nuts and bolta shall be inspected to
determine whether or not they arc sufficiently tight •

.3,. The oil level in gear housing shall be
checked.

.!!. The oil drain plugs and shaft caps shall be
inspected for oil leakage and vater in bottom of each gear caBe shall be
drained by carefully removing drain plug.

2. Signs of rust and the condition of all
painted surfaces shall be carefully noted.

(d) Secondary reducer. (Unit driven by pr1Jllary

!. All nuts and bolts should be inspected to
determine Whether or not they are sufficiently tight. True alignment of
the unit must be maintained at all tizoos.

2. The oil level in gear housing shall be
checked. A high oU level-shall be maintained.

J.. Inspection shall be made for oil leakage
past the shaft oU seals, shaft caps, and oil drains plugs.

4. The condition of the painted surfaces and
any signs of rust shal1 be-noted.

(e) Indicator and reducer.

!'. Inspection shall be made for oil leakage
past the shaft.

2. Any oil is leaking past the shaft oil
seals, shaft c~ps, or the oil drain plug shall be noted.

3. A check shall be made for signs of rust as
well as for the condition of the painted sm'faces.

4. A check shall be made for functioning of
the indicator, including accuracy, readability of gage, lubrication, and
condition of metal wrk.

(1') Guards. Insure that all guards provided for
the drive shaft and other rotating parts are in place, in good condition
and securely fastened to their supports.
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(g) 1{o1Gt brakcn.

1. Note shall be made if tho brake shoes are
excessively ~rn.

g. All nuto and bolto shall be inspected to
detc11·;Ur.e whether or not they arc aufficiently tight •

.J.. Tho entire brake un!t shnll. be checked to
see that it is properly adjusted and functioning properly•

.!!. AU points of lubrica.tion shall be in­
spected for proper lubrication.

1. Check operation of the manual releases
provided for the main hoist brake.

(h) 2!'~chinery bases.

1. The condition of all metal 'WOrk shall be
checked for signs of rust or need for repainting.

g. Anchor bolt nuts shall be checked for
tightness.

(i) J3earings.

!. All bearings shall be checked for proper
lubrication.

g. AbnonrAl \tear on o:ny of the bearings sha.U
benotcd.

3. Check alignment of the sh~fts to bearing
assemblies; innurc that the bearing is securely anchor~d in its housing
and. that the bearing assembly is being held tight on its supporting
bracket. .6.ny indication of bearing misalignL1ent or shifting of either
bearing assembly or supporting bracket shaD. be noted.

(J) Hoist motor •

.!. M1y need for lubrication shall be noted.

g. The condition of paint shall bo checked.

J.. Any unusual noise when the motor is opera-
ting shall be noted.
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(k) Gate travel limit switch controls.

1. Periodica.1.ly inspect the main limit sv1tch
control aGsembly and note ilny indication of 10000 connectioIl3, abnormal
vear of the rotating roombers, presence of dirt or moiGturo inside the
assembly housing, need for lubrication or other need for m!lintonnnce
~ttention.

2. Check the slack rope limit nvitch control
for proper adjustment, etc: Thia mD:I bo checY.cd by manual oporating
conditions.

J.. Periodically make trial hoisting opera.­
tions to determine whether the travel limitine controls provided are
adjusted and functioning according to the operation and control plan.

(1) Hoist hand oJ2eratcd control anl3ombll.

L PeriodicaJ.ly inopcct for adequacy of
lubrication and functioning. Insure that tho unit can be readily
engaged and disengaged. Check particularily fWlctioning of the cut­
out couplings.

2. Check brake and locking ICOans.

1. Check functioning a.n::l general condition
of hoist motor disconnect and connecting electric switch control.

(m) storage cabinet. Check to insure that the
interior is being Y.cpt in a. clean and orderly mnnner. Note any lubri­
cant containers not adequately covered to exclude grit or other foreign
nutorials. Check adequacy of door lock. Note possible fire hazards.
Chock condition of equipment in storage.

d. Electrical system.

(1) Fl;oat operated controls.

(a) Chock the controls for proper functioning.
Insofar 0.6 practical inspect the inside and outside of the float 'Wells
for any indication of dobri6 llh±oh may interfere \lith the operation of
tho float including possible restriction of vater inlets.

(b) Inspect all motaJ. work for indications 'of
rusting, objectionable accumulation of dust, etc.

(c) Insure that the operating mechanism 1s prop­
orly lubricated and sealed. At lenst tvice a year removo the cover aM
inspect tho rr.echnnism located there for proper functioning, adequate
lubrication and note orr:! indications of wator, dirt, etc. "'hich may
have accuznu)n ted.
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(d) Insure that tho base anchor bolts are secure
and that float lino is in true aligruoont vith centerline of the float.
Also, note any indication of wear or other deterioration of the line
assembly including connectiono at float and driving unit. Occcwional.ly
insp~ct the float for possible damage.

(e) Chock electrical lI1ring and connections from
controller unit. Inspect JOOrcury contacts and check all term1na.ls for
tightness. Use an clectricia.na insulnted screwriver suitable for tho
service to avoid injur,y to person making inspection.

(1' ) Transfer plugs shall be periodical.ly trans­
posed for manuaJ. alternation of pump programming to provide even war
on all pumping units during tho operating seMon. Test plug provided
shall also be operated to permit checking of float svitch circuit con­
tinuity.

(2) l.fain.'·,n\litch board.

(a) The main s\litch board panel, slritches, instru­
ments, and appurtenances should be kept clean and free from dust. Doors
of all cabinets should be kept closed, and locked. Powr supply should
be "0NII at all t1mas and pumping plant set for autocatic operation wen
the naVigation sate is in the closed position.

(b) Check the matches and controls to insure that
they are IOOchanically and electrical.ly operable. Note especially any
indication of sluggish operation.

(c) Uote any of the instruments such as xooters and
recorders Yhich are not :registering properly. Check the supply of re­
cording charts on hand and note need for replenishIoont of thc supply.

(d) Note especia.lly any indication of loose con­
nections, insulation deterioration, unusual odora or mechanical failure
vith1n or around the switch boards.

(e) Note any failUre of the controls on the
respective panels to control the operation of the units tor vhich they
are intended.

(t) Note the need for cleaning or other mainten­
ance and insure that the access is properly locked at all times except
during necessar,y inspection and maintenance periods.

(g) Check pilot lights for correct operation.
Check thermal overload resets. Check operation ot gate interlock system.
Check operation ot float control system. ateck operation ot strip
heaters.
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(h ) Circuit breakors •

.;b. Air tYEe. Tho main points to be oboervod
in the inspection or an air type circuit breaker are: condition of
contacta, com1tion of arc-chutes, and whether the operating mechanism
wrls freely yet is positivo in closing, lo.tching and tripping. The
inspector should, mllle observing their condition, lubricate pins and
bushings subject to wear, see that all others are in place, and that
all bolts, nuts and set screws having to do vith the breaker structure
arc set tight. Note alao any evidence of heating, vipe off all the
breaker bushings and check t:or cracked. bushi1l8s.

g. Sa:fety. Before approaching a circuit
breaker for general inspection, sUfficient precautions should be taken
to guarantee the safety of the personnel and also prevent damage to the
apparatus. The circuit breaker shall be de-energized by opening the
breaker and also the disconnecting switch on the switch board. The
control circuit and closing source of power should be cleared to pre"
vent damage or injury from mechanical operation.

(1) Starters.

1. Yearly inspection of all lOOtor starters
should be made at the begimung of the winter sennon, \lith partial
inspection continuing at :regular monthly intervals throughout the
operating season.

g. Check all connections and note any that
are not adequately secure.

~. Check the contact gap vith the contactor
fully open and note any need for adjustlOOnt or other attention.

(3 ) l-tlsce1laneous.

(a) Note whether all light fixtures and controls
are functioning properly and are clean. The flood light fixtures should
be clean inside and out. Check the flood lights at night for proper
adjustment.

(b) Inspect the circuit breakers and s\litches and
note any indication that maintenance is required. Also check adequacy
of the number of spare fuses on hand.

(c) Periodic inspections at least every year
should be made of the entire electrical system provided for operation
of the main pumping units.
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(d) Reliance for power to operate the electrical.
facilities is p1a.ccd on the Utility Compnny. Any coooitions noted in
the inspection that mtJ:Y offect in any woy the reliability of the pover
supply should be espccio.l.ly noted und brought to the attention of the
utility Company in writing or other accepted. practice Vithout de1..o¥.

(0) Government..furnished automatic vater level
recorder shall be observed to determine that it is operating and being
serviced as :reqUired.

e. l·fiscella.noous •

(1) PointiOO. At least once each year carefully in..
spect all painted surfaces ond note noed for repaintir.g or other main...
tenance.

(2) Hazards.

(a) Check to insure that the proper varning
notices are legible and properly posted.

(b) Check all access manholos and note any covers
not in place or in need of rmintenance.

(c) Insure that acceSG gates provided to exclude
unauthorized persons are kept adequately locked or guarded.

(d) Note presence of a:ny grease· 'or oil accumula..
tions on floor vhich may contribute to a fire or slipping hazard.

(e) Inspect the concrete structure for signs of
abnormal cracks or other comitions requiring maintenance.

(f) Be certain no tools, rags I etc., are left on
oil sVitches, circuit breakers, motors or a:ny other electrical equip­
ment before applying pover.

(3) ~.

(a) Sumps shall be given viSUal inspection
:POriodica.l1y for deposits of sediment that might tend to reduce the
storage capacity. Any dePOsits shall be removed. Design storage
capacity must be maintained. .

(b) The Wetherbee Lake portion of the sump shall
be kept clean of debris I thistles I etc. I that ~ be blown or worked
through the trash rack.

(c) The areas draining into the pump sump shall be
kept clean of debris I weeds I etc. I that could lIash against the trash
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racks or otherwise prevent efficient function of the drainage system as
a llhole.

(4) Naviga.tion chnnnelo Tho navigation channel shall
be checked periodica.lly and cleared of rmy dcbrio that may impede
functioning of the gate and hoiot as well as navigation oporationB.

6-03. Maintenance.

a. General. Since proper functioning of the pumping plant
and navigation channel gate installation is vital to adequate operation
of the equipment, controls and appurtenances be continuously maintained
in good operating condition. The subject of maintenance and procedures
can only be briefly touched upon herein and should be expanded and im­
proved upon as continued experience is gained in operation of the equip­
ment, and as nell i.mproved procedures are developed to expeditiously arA
efficiently handle the special problem which ~~ arise. All darr~ed or
unserviceable parts shall be repaired or replaced, \dthout delo,y. Before
attempting major repair1 the applicable contract plans, shop drawines,
specifica.tions, as well a.s catalogs, descriptive data and operating pro­
cedures supplied by the manufacturers of the equipment installed should
be carefully reviewed. Certain specific points as pertains to the prin­
ciPal units are discussed below; however, full use shall be made of all
pertinent technical data furnished \lith the respective units. For
special points requiring maintenance, refer to the periodic inspection
reports. Use high grade lubricants which are suitable for the service.
In all instances lubricant specifications shall be in accordance l1ith
the equipment manufacturers' recommendations; or if none in accordance
with best practice for the service. The lubricant schedule included
as part of this manual \lill serve as a guide; however1 before ordering
lubricants for standard manufacturers' assemblies such as pumps, pump
motors and gear reducers 1 a check should be made as to equiprr.ent and
lubricant suppliers l~commendations, not only to insure selection of
the right type and grade, but also to take advantage of the most recent
developments. Painting required should be performed in accordance
with the original contract specifications. All necessary rnaintep~ce

"ork shall be performed by skilled mechanics and electricians; where
replacements are made the replacement p...'\rts shall be equal in quality
to those originalJ~ installed or of suitable later improved design.
Exhibits included as part of this manual vill serve as guides and check
lists for corAucting the inspections, maintenance and preparation of
reports.

b. JYnming plant.

(1) Punms.

(a) If' excessive vibration or noise occurs when
the pump is operating, the cause for vhieh is not readUy apparent,
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tho oporotor shall i~iately stop tho pump inacrauch aG protJPt action
rw:t avoid serious dannga to the pump. A l'elative Gooden dovcloptOOnt
of abnormal noiso or vibration~ ~ duo to numorous causcs 8uch as
bearing f'ailuro, looso anchors, or debris Guckod into the pump. Consult
vith an authorized represontative of tho pump manufacturer. It is
lleco8snr:y to detorr:rl.oo whother mechanicn.l 01' !Wdroulic conditions are
cn\lsing tho tr()\lblo in order to determino what corrective action is
:required. Porsons untrained in pump ongineering and oporation ahould
not bo Ongdged to "trouble shoot" concerning nnjor problema relating
to tho pump unit itse1:f'.

(b) When installil13, ndjunting aM performing
gcneral nnintennnco, IMko full usc of tho lIIncta..lJ.ation aM Operating
Il1otruct10na" prepared by tho pump 17Jlnufaeturor for tho pumps installed.

(c) Tho PUlllPs nrc of rolo.tively 8 implo, rugged
design and nonM.1ly will require vory little lInintennnco except for
kcoping the JInchiuol'Y clean nnd properly lubricated. Lubricants of' tho
proper typo and quality shall be \Wed in each instance. 1I0'.levor, use
of more oil than called for by the nnnutacturer might result in waste.
Caref'ul and frequent inspections \lill 1n most instances reveal sources
of' possible trouble before they have had a chance to require a lMjor
repair operation to be performed. Insure that tho grease and oil
applications are functioning proper1¥ and that the lubricant is reach­
ing the bearings.

(d) \-Then it bocomos oocossn.xy to pull or disassemble
tho pump unit to inspoct, adjust and' repair, o.ll parts put back shall be
thoroughly cleaned. At this time, tho bearings should also be carefully
cleaned including reltoval of the old lubricant. The points :required to
be lubricated and Jit3thods providod arc indicated on the approved shop
dro.\lings. Lubricating is tho JOOst important phUso of pUIllp nnintenance
and Ghould be chocked da~ (during periods of pumping oporations) but
the lubricant should only be added 0.3 required. It io not enoU@ Irore,ly
to apply th~ lubricant at tho points provided as it l'l1\lst also ba assured
t}~~t the 'lubricant is reaehing tho bearings in each instance.

(e) Note location of' oll seals provided for tho
pump bearings to prevent leakage of lubricant' from tho bearingo and
also to prevent fo~ign Mttor f'rom entering tho bearings. Excessive
lubricant consumption requires replacement of seals. Replace the seals
with nov onos wilen tho pump is disa.ssembled for servicing or nnre fre­
quently if' required.

(f) In tightening bolted connections, use suitable
size and proper type of wrench to avoid possiblo undesired overstressing
ot the threads ·aoo.}or IW.rring tho heads of tho bolts and. nuts. When
aGsombling the discharge line to tho p~, tighten tho bolts, each a
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little at a time to pull the seo.lo together evenly and exercise care to
inoure againot the pOBsibUity of pulling the pwnp out of line or throw­
ing an undesired stra.1n on the pump unit. After completing the assembly
of the pump to the discharge line, care~y recheck the alignment of the
pwnping unit.

(g) A flap gate is inatalled at the end of each dis­
charge pipe. 'lhese flap gates must be in proper operating condition at
all times and any failure of this gate to operate properly shall be cere­
fully investigated and the necessary maintenance perfonncd vithout delay.
Inspect those points noted on the inspection report and perform such
maintenance as required. Give particular attention to the gate hinge
bearing assembly and to the oeals.

(h) '}he pump sump is protected by a trash rack; how-
ever, it is possible thl;l.t rags, and other materials may york through vhich .~

could wrap around and restrict the pump operation. Any debris noted
within the enclosure ""Mob might clog or damage the pumps should be re-
moved from the pump sump.

(i) Any rust spots noted during the inspec tion
shall be carefully cleaned with a wire brush or other ouitable means and
repainted in accordance with the original specifications. Unpainted sur­
faces such as exposed shafting, etc., which have corroded shall be care­
fully cleaned and coated vith waterproof grease or suitable rust preven­
tative. '1his and similar maintenance not classed as an emergency should
be performed once a year and during the non-operating period vhen most
practical.

(2) Main pump motors.

(a) Carefully investigate all i terns noted on the
inspection report and perform such maintenance as found to be required.
Read "lloanufacturers Instructions" carefully before installing or opera­
ting. Refer to Ill-!otor Name Platen for proper instruction including
bearing adjustment and type of lubricant. 'l1le motor is built to resist
momentary upthrust. During reassembly of the motor special care shall
be exercised to avoid damage to the lover bearing. Assure that the
motor bearings are being adequately but not excessively lubricated at
the points prOVided in each instance and that the lubricant is reaching
the b.:::arings. Refer to the data prOVided on the name-plate of the motor
in each instance as well as the applicable Hanufacturers Instruction
sheet. Note for signs of any oU leakage around the oil reservoir or
011 piping and feel the bearings to determine vhether or not there is
any indication of the bearing becaning overheated and if so, shut dovn
the unit. Oil capacity of the upper reservoir is ll-quarts and the
lower reservoir is 5..quarts. Fill untU oU is l/8-inch belov center
of site gage. (See instructions on the name plate and other pertinent
manufacturers instructions.) Change oil Mce yearly or oftener depend­
ing on service conditions. .
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(b) When imrtnlJ.ing the pump motors, insure that
the base when insta1J.ed is level and that the connecting coupling is
tight. When tightening the anchor bolts, tighten down the nuts grad­
ually and unifo~ all around using 0. wrench of suitable size to permit
adequate but not excessive tightening. Beforo installing shaft coup­
ling, start motor and check to insure that tho rotation i8 in the
proper direction, as the PUlllp unit must not be oJJ.owod to operate in
reverso rotation.

(c) Should the motor pump unit remain idle for
any extended length of t1oo, occasionally mako a start and short running
tests to determino 'Whother the \mit inclUding the starter and control
are in proper operating condition. Any llllljor repairs or adjustments
must be performed only by skilled oochan1cs and/or electricians thor­
oughly experienced with tho type of equipnent involved.

(3) Trash racks.

(a) '!bo traah racks are provided primarily to
prevent debris from entering the pumping comparUncnt that might othervisa
tend to clog or damage the pumps. 'lhese racks should be kept free from
debris. (Persons should not be erm!tted in the water in front of those
trash racks when the pumps are operating.

(b) When corrosion of the metal work occurs, it
shall be thoroughly cleaned and painted.

(4) flap. gates. Discharge pipe flap gates that have be­
come unserviceable .. shall be replaced or repaired at the earliest practical
date. Keep channel iron supports painted in accordance 'With the original
contract specifications and hinges adequately lubricated as required to
insure proper functioning.

(5) Pumping plant structure. At least once each year
thoroughly inspect. the entire structure and perform any required main­
tenance to restore to its original condition.

c. Channel gate and hoist.

(1) General. Before attempting any major maintenance
work as pertains _to the gate and hoist, first carefully review the equip..
ment manufacturers descriptive data, and maintenance recommendations.
Major overhaul of standard units of equipment such as gear reducer
un! ts should be performed by the equipment manufacturer 'Whenever practical.
Replacement of seals and gaskets can usually be accomplished by less
experienced mechanics. For those operations requiring the use of a crane
or other hoisting equipment to handle heavy units of the assemblies, first
check capacity of the bridge, and other supporting structural members to
determine that tho proposed hoisting equipment plus the proposed load
will not exceed the oapQOity of the supporting structure. Where a crane



is to be employed" eopecinlJ.y for those operations requiring the crane
boom to extend" for exwnple" beyond the side edge of the bridge" 'first
check" the rated capacity of the crane for the boom hoisting radius
required to determine that the oelected equipnont haa adequate capo.ci ty.
Before initiating painting operations on the gate leaf assombly" take
proper precautionary meaoures as required to fu.lly protect tho mainten­
ance personnel from poosible injury due to fo.U.ing objects" toxic fumos"
or other causes. All ncceosary maintenanoe York shall be performed by
skilled mechanics and electricians. Where replacements are made" the
parts shall be equal in quality to those originally specified.

(2 ) Go.te and trwmion anchorae;e.

(a) Rust spots discloGcd by the inspection shall be
thoroughly cleaned vith 0. vire brush and painted.

(b) When tightening cap screvs" nuts" and similar
fasteners" use a vrench.of suitable size to insure proper vrench leverage
vithout possibility of undesired overstressing of the threads.

(c) Wbel'C excessive \Tear of a structural member is
indicated" proper stepo. should be taken to build up by velding, or to
replo.ce unit" vhichever is most practicable, exereising extreme care to
employ the proper procedures so as not to diotort or veaken the leaf
assembly.

(d) When applying lubricant to the trunnion bearings"
check to insure that thQ lubricant is reaching the bearing surfo.cos" in­
cluding the yoke rings. Lubricant for the tainter gate trunnion bearings"
shall be lend impregnated" lime soap grease of no. 3 consistency contain­
ing no graphite" shall not be corrosive to metal and shall provide 0.

non-rupturing film capable of operating with 0. bearing pressure of 7,,000
pounds per square inch without causing unduo \Tear; 'lhese bearings should
be lubricated just before and just after the operation is completedj also"
periodically betveen operations in order to force out any abrasive mate­
rial that may havo vorked into the bearings. 'lhese trunnion bearings
should be lubricated more frequently vhen the bearing is belov the \later
surface in the channel.

(e) Abnormal leakage by the gate seals may be due,
to improper adjustment of the seals" or to a dwnnge to the seal. It is
usually more pro.ctical to replo.ce a dwnaged seal vitil. a ccmplete ne\T seal
than attempt to repair the damaged section. When ordering 0. nev seal
section" specify a length slightly longer than that actually required to
allOY for fitting in the field; yhen installing seal sections the joints
should be vulcanized in o.ccordance \lith seal manufacturers recommendations
and not IOOrely glued together" Abnormal leakage past the top seal lIlBY
possibly be o correoted by the adjus'bnents prOVided.



(1') Any debris lodged around tho gate that might
foul its movement or damage the rubbo:r.' Geal ah~ be removed.

(g) Hefer to the inspection report for other
points requirit\g maintenance; also, refer to tho contract plans and
specifications and portinent shop drawinga especia:uy where relative
major maintenanoe operations arc involved.

(3) Hoist assembll.

(a) Gear reducer assemblies. The gear reducer
housings sha:u at all times be filled to the proper level with high grade
of lubricant, for the operating temperatures and type of service, that
meets the specification proscribed by the manufacturer of the respective
units, or if nono, consult reputable Buppliers of lubricants such as the
major 011 companies. ~e 011 should be of a type and grade that llill
not cause excessive power loss through the respective reducers when
operating during relative cold weather. Do not dilute the oil with kero­
sene or diesel fuel. The lubricant used in the reducers should be of a
recommended type, 'Which wiJJ. equal or exceed AGMA specifications on qual­
ity. 'lhe pour point of any lubricant used must be below the minimum
eX]?Ccted ambient temperature at the reducer in order to insure that a
free flow of oil is immediately established. It is important to keep
the oil level in the gear reducers at the level indicated on the respec­
tive oil gage supplied with the reducer to protect against corrosion
during long non-operating periods, in addition to satisfying maximum
operating demands for lubricant. Under average conditions, changing oU
annu~y will be satisfactory. Evidcnce of oontamination, as show by
sludge formation, tree water content, or an unusual color change, are
indications that an oU change is re9,uirc?-. Since the life of any­
machine is Partly dependent upon the manner in which it is supported and
aligned, considerable care should be given to the mounting and aligning
of the gear reducor units. 'lhe foundation for the units should be level
and flat to assure even bearing for all the mounting feet. Where a flat
machinod surface is not used, each foot must be care1'ully shimmed to
carry its share of the load. Failure to properly shim a unit may cause
the housing to distort 'When the foundation bolts arc tightened, and, if
the error is large, it may result in a fractured housing. Each reducer
unit must be accurately aligned with respeot to the units to which its
input and output shafts are conneoted.

(b) Operations. Before operating the hoist, a
check inspection shall be made to insure that the drive aha.:ft and other
bearings arc lubrioated adequately. When tho hoist is operating under
load, it is advisable to occasionally feol the bearing housings to
determine any abnormal warm operation and any signs of smoke, unusual
noise, loose metal partioles around tho shatt or other signs of improper
operation shall be noted and proper correotive action taken; lubricant



applied to the fittingo may not be reaching the bearing surfaces.
Before applying §t~aoe to the pressure fittingo provided, the fittin~

should first be vipcd clean to prevent the poosibility of abraoive
material0 being forced into the bearingJ also" after applying the,
grease, the fitting ohnll be vipcd cleon. 011 ond greMe Geals shoJ.l
be replaced vith nov units 'Whon there is an indication of failureJ
hO\rever" a relative small amount of seepago io no particular eaUBe
for concern.

(c) Drive shaft. Clooo attention ohall be given
to tho hoist drive shaft bet'Ween piers to insure that the bearings are
being held oecurcly by their respective supporting brackets and tha~

they are in truo alignment one with the otherj oboervation of theoe
units from a diotnnce is not adequo.te. Insure that tho lubricant in
reaching tho bearing. Frequent lubrieo.tion should be the practieo"
even though not Justified by actual operation 0.0 this vill tend to
force out any abrasive material that may have 'Worked into the bearing
from the outside.

(d) Hoisting ropes.. 'Ihe hoisting ropes sho\tld
be coated vith a film of 'Waterproof typo grease. Excessive aceumula.tion
of dirt and grit on tho ropo and drum assemblies should be removed.
'Ihe hoisting ropes should require very little attentionj however" any
rope showing signs of abnormal war" kinking or other damage sho\tld be
removed and replaced vith 0. new rope of the orone type. When the hois t
io undor'load" a periodic check should be rn.o.de to insure that each rope
is taking its proportionate part of the load. Y4Cnna for adjusting the
tension of each rope is included as part or rope anohorage assembly
located" near the bottom at each end of the gatej the actual tension in
the rope to be checked vith an approved strain gage. It is recOOillCnded
that the rope anchor to the gate leaf inoluding the rope tennion adJust­
ments be coated with a film of water repcllant type rust preventative
and lubricant such as Dearborn Chemical ComPanY NO-OX..In Type liE" or
equivalentj also" the hoisting ropes should be similarly coated.

(e) ,Open gear sets. 'lhe open gear sets shn.l:l be
kept well lubricated and any aceumulation of dirt ond other abraslve
materials, especially on the contact surfaces of the teeth should be
periodically removed" the frequency required depends on prevailing
conditions in the area. 'lhe teeth should be coated with a film of
lubricant especiaD.y prepared for the service. Insure that the gear
teeth are bearing uniformly across the entire vidth of the contact
surfacej if not the gear or pinion shaft may not be properly aligned.

(f) Controls. 'lhe holot operating controls"
including the. mtrln oontrol J.:1mit svitch unit" \till be maintained in
proper operating condition a.t all timos. All eleotrio \tiring shaD. bo
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free from shorts or grounds. 'nle motor sbaD. be checked while the
hoist is operating to insure that the bearings are receiving proper
lubrication. Sluggish operation or failure of the cut-out coupling to
readily engage or diaengagc may be duo to misalignment of thc drivc
shafts or damago or misalignment within tho coupling unit.

·d. Fire protectio~. Refer to applicable provisions of
"Rccanmcnded Good Practices of tho National Board of Fire Underwriters" ..
and applicable safety manuals. Fire extenguiabers bave not been pro­
vided.. bccausc thcir uso would not be effective in preventing damage to
machinery and clectrieal equipnent by fire. Proper emphasis shall be
directed to strictly enforce all fire prevention rules by frequent and
careful inspections. llo combustible materials shall be n.U.owed to
accumulate on or around the pumping plant. Any rago, paper, or other
combustible materials containing 011, paint or cleaning fluid shall
not be allowed to accumulate .. not even for 0. period of one day. Oil
and grease dripping or other undesired accumu1ations shall be promptly
removed. During any welding operations performed be especially careful
to remove or properly isolate any material that might so ignite or damage
by the welding procedure. Take prompt corrective action relative to any
electrical equipment which sbows signs of sparking. Approved fire pre­
vention instructions and warnings Bho.ll be properly posted.

e. Electrical system.

(1) General. Give particular attention to the items
listed on the inspection report and perform such maintenance required in
accordance with the best standard practice for the service with due con­
sideration of all safety precautions. Only qualified mechanics and
electricians experienced in the type of equipment involved shall be
allowcd to perfonn such maintenance. Maintenance of the power line is
the responsibility of the utility Company. A large percentage of electri­
cal failures are due to mechanical failures. Generally, no simple device
is available for locating the source of or analyzing a noise problem \lith
the consequence that the action taken must depend primarily upon the
Judgment and experience of the maintenance personnel. When cleaning any
part of electrioal equipment, usc ample precautions to prevent explosions,
fires or toxio conditions. Usc only approved oleaners \lith relative lw
flash points.

(2) l-1ain switch boards.

(a) General. Main switch boards .. Panol boards,
switches.. controllers, l}Jld appurtenances sball be kept clean and free from
dust preferably by blowing with dry compressed air if available. Care
should be taken to insure that the air does not contain moisture. Air
should not be used for cleaning instruments. Air in excess of 30 pounds
should not be used on insulation or eoUs such as· motors or solenoids.
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Doors of all cabinets shall be kept closed to exclude dust. Switches
shall be kept mechanically and electrically operable at all times.

(b) Circuit brcnkera. Pcriodically inspect, test,
ndjust and overhaul, if. required, circuit breakers about oncc each year.
Before attcmpting these or aimilar maintenance operations, first insure
that power is disconnected from the boardj also, consult the applicable
catalogs QI}d technical bulletins supplied by the manufacturer of thc
equipment for a detailed description of tho unit and recommended pro­
cedures for operation and maintenance.

(c) Starters.

1. Carefully investigate all points noted
on the inspection reports as requiring attention. Before removing cover
to inspect or to adjust, make sure that disconnecting switch is open and
control circuit is de-energized.

freely. '
2. Insure that all parts are clean and move

3. Any excess deposits should be removed from
the inside surfaces of the-arc boxes adjacent to the contacts, and any
broken arc'boxes should be replaced.

(d) Electrical contacts •

..!' ·'Copper:.contacts. If excessive heating is
noticed during the inspection period, the most likely point of high .
resistance (and resultant heating) is where the movable tips make con­
tacts with the stationary tips. If this condition is noticed, dress
the contacts with a few strokes of a file. Since copper oxide has a
very high resistance and forms on copper contacts rapidly at a high
temperature, a few strokes with a file will remove the oxide and reduce
the resistance to a low value again. It should be pointed out, however,
that contact tips which have been roughened by ordinary service do not
have to be kept smoothed so that they will carry the lond. A roughened
tip will carry current just as well as a smooth tipj however, if large
projections should appear on a tip because of unusual arcing, they should
be removed. Contacts plated with a small layer of silver should be cleaned
with a clean cloth or bruSh dipped in cleaning fluid. After being cleaned
polish the contacts 'With a clean dry cloth. 'ilie brown discoloration
that is found on silver and silver-plated contacts is silver oxide which
is a GOod cond~ctor. It should be left alone unless the contacts must be
cleaned for some other reason. When corroded, contacts should be cleaned
with No. ooסס sandpaper. 'lllis must be done very carefully so as not to
remove too much of the silver plating. After the oorrosion has been re­
moved, polish the contacts vith a clean, dry cloth making oertain that
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aU. abrasive particles are removed and that the shape of the contact
has not been changed. SUver-plated contacts that are badly burned
or pitted should be replaced. In the event no roplaceIllCnt i6 on hand
at the site, the contacts may be dressed vith aandpaper until the burned
or pitted spots arc removed. If the burns or pits can not be removed by
using oondpapar, then use a burni13hing tool very eo.rofully. In only
extreme en~rgeneies w1l1 the use of a file on silver-plated contacts be
permitted. In no instance shall highly abrasive materials, such as
emery cloth, heavy sandpaper or carborundum paper be used for surfacing
relay contacts. In adjusting the eontact pressure, refer to the manu­
facturer I s recommendations and check by the spring balance or other
approved methods. In case the contact pressure is below the minimum
value required, adjust or install a new spring. Low pressure should be
avoided to minimize possibility of excessive heating of the contacts.
on multiple pole devices, the spring tension on all poles should be
approximately the SWllO and if one is considerably lower than the others,
the spring should be replaced.

2. Avoid the use of lubricant on contacts or
bearings of a contactor as-oil quickly collects dust and unless parts are
frequently 'oleaned, will interfere with the operation of the contactor.

;1. Maintain the contact gap in acoordance
with the nUmufacturel' I s instructions.

4. Failure to close may be due to one of the
following:

a. Operating coil may be open-circuited.

b. Lead wires to operating coil may be
loose or disconneoted.

c. Excessive mechanical friction.

d. Power off or voltage below normal.·

2.. Failure to open may be due to one of the
following:

a. ll.echanical interference or friction.

b. Welded contacts.

£. Broken contact spring.

ee) Wiring connections. .AD. \til~ng connections in
the rear of the switch boards shall be inspa'oted yearly especially before



the vinter pumping Deanon in order to insure that there are no 1006e
contacts and that proper clearances are maintained. AD. parts of the
panol board should be kopt clean. Branch circuit brcakorn 'Which arc
not- normally required to bo elosed shall be kopt' in the "OFF" poaition.
'1lle bus voltago should be checked periodically for phase balance and
ospceinlly n.:fter utility sorvice has been rcatorcd folioving an outage.

(3) M1sceallan~.

(a) Lightin.8. 'llle lighting circuits shull be
maintained in operable condition at all ttmes. Lampo Vhieh have burned
out shall be replaced 'Without delay. ~o lighting fixture sbnll be
cleaned at least onco a year l removing all duat and insects. Keep an
adequate supply of fusos and light bulbs on hand at all times.

(b) ~1ainta1n all other electrical equipment cloanl
adequately lubricated and in proper operating condition at all t1mca
in accordanco 'With best practice for thc sorvicc I vith particular
attention to thoso itcma noted on the inspection report.

(4) Cleanin~ electrical equipment.

(a) Compressed air.· Air pressure used for clean-
ing electrical equipment should not exceed 30 p. s. 1. When using compressed
nil' certain precautions should be exercised as set forth in (2) above.

(b) Vacuum. '1llis method of cleaning is eapccially
applicable in removing copper dunt and other 'Waste materialG.

(c) Solvent. If dry cloth or compressed air is
not sufficient to remove gummed dirt or grease from electrical apparntus l

use carbon tetrachloride as a solvent for cleaning. l-1oistcn the cloth',.
sparingly vith carbon tetrachloride .and 'Wipe off the dirt from the parts
to be cleaned. Be sure to have adequate ventilation and avoid inhaling
the ·1\uncs. Never use gasolino l benzene or benzol for cleaning as those
solvents are highly infliunmablej thoir vapors are explosive I and may be
corrosive or 'W11l d~ssolve certain types of insulation.

6-04. Records.

a. Procedures for inspection l mnintenanee l and testing of
the pumping plant equipnent and appurtenances shall include l"'Cquirerr.cnts
set forth in this manual. Inspection Check liatl Lubrication Schedulc I

and other descriptive material contained in Section III of this manual
\rill serve as a guido in meeting these requirements l and in the main­
tenance of required reoords and logs.

, b. Maintenanco card or cards should be kept for each major
piece of equipment for recording a swnmary ofl test results l inspection
and repairs I and any pertinont comments regarding the oondition of tho
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eq\1i1lOOnt. Stich cards should be kept up to date and filed at an
approved location so us to be readily available to those responsible
i'orinspoction, - testing Wld maintonWlce.· A data card should be pre­
pared for each· piece of' equipment or component thereof consistent
with the maintenance program breakdown to provide a record of project
equipment. 'l1le data card records ohould indicate all nome plate data
and other histone in1'ormation that \lould indica:tc, at least, but not
necessarily be limited to, source of manUfacture, physical character­
istics, date of purchase, coat of procurcmont Wld list of spare parts
a.vailable. .

c. A copy of the inspection and maintenance records shall
be filed \lith the State Department of Water Resources.

51

I



SECTION VII

HYDROLOGIC FACILITIES

7..01. ~1!.c..!.iption,or Hydrolocsic F~~t~. ~e hydrologic
facUitioa for tho project conaiat of a gaging station to measure water
levels in Wetherbee Lake. 'lhe components of this station are:

a. A weight driven Steven's Type A..35 water level recorder
located on tho pump platfonn near the navigation gate.

b. An 18..inch stilling weU suspended from the pump plat..
fonn.

c. Staff gages on both aides of the navigation gate Bet to
mean sea level datum.

7..02. QPeration ~aintenanc~fHydrologic Fncilitics. fue
several components of the gaging stations shall. be operated M follows:

a. The water stage recorder shall be operated continuously
and charts filed for .permanent retention. by the California State Depart..
ment of Water Resources.

b. ~e water stage recorder shall be serviced by qualified
personnel at regular intervals in accordance vith the manufacturers
"Instruction for Installing and Operatingll furnished with the recorder.

c.
serviceability.
necessary.

Staff gages shall 00' inspected annually to assure their
Gage sections shall be cleaned I securedl and replaced a

d. 'lhe stlll1ng well shall. be inspected annually and any
damage thereto repaired. Inlets shall be flushed if any indication of
stoppage occurs.
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EXHIBIT B

Determination of Drainage

Pump Capacity

Walthall Slough

EXHIBIT .B
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proPOSed Imllroremenll or &lleraUoM
on Ihe luncllonln. 01 the project and In­
lormatlon concernJIII metbo<b 01 con·
Ilructlon atCfptabie under atandacd en­
Iln«rlnr practice thall be obtaIned Irom
Ihe D11lrk\ Enrln«r or, If olhen'he
obtaIned••hall be .ubln1lled lor hll ap­
proval. Drawln.s or prJnll ,howlnl
sueh Imllrovemenla or alltratlens ..
IInally constructed Ihall be lurnl6hed the
Dllirict Enl1neer aller complnlon 01 \be
wort.

III II thaU be the dul, 01 Ihf lU~r­
lntendenl to IUbmlt a umlannual rcpon
to Ihe DIIlricl Enatn«r toTulnt ,napoe­
lion. malnltnanoe. and Of'elalloa ollbt
PfOledht "orb.

f1) The DIIlrlcl BnIlneer or hta au­
lhort&td repreeentallTa thall hare ae­
Cf&I at alt u-. to all pqrUons or the pro­
lectin wort••

'd. MolnlrMnre mrJ\,m" or rrp"lra
1lhlrh Ih~ Uhfrllt t:n.lnetr d....m. ""'­
e."sry .h.11 he rrollll>lly lJ\bn or mJ\d•.

Itt AI'I'rol'rlJ\!t meMuru ah.1I be
IAt,n b, lotal authNltlea to IRlult th.I
lhe a<lhlll•• 01 all loral orunluU"nl
optralln~ " .../,11e or rrhde hdllllt'. e"n­
n('("led "IIh lho J>lolteU,e ..orb are co­
onJlnat.d "lIh tllOIf ollhe Buperlnl.nd.
mi', OtK,nb.llon durlnc flood rtrlnd•.

1101 The btparlmfnl 01 the Army will
lurnl<h Iotallnt.,...,. '11th an Operation
and M.lnt.Mnre Monual lor nch fom­
I'leltd rroJl'tt. or H(l&rate u.dul I>arl
ihN.ol. til a"llt th.m In tarrrlni 0111
IllI-lr ohllrallOfl' Ul\lCfll"h pall.

Ib) £...~..-I1) M.'nltllu~t. The
Superlntendenl ahall prof1de al all II In..
.ueh IIlalnltnance L' ma, bt rtclulrt<J to
INure «rf1eubUlly ot the Itruttur.. tn
time 01 noOO. Mea,ultl thall be taten
10 promote thf Iro.th 01 JOd. uterml­
nale bUffO'llnc anlrnala, and to provide
Icr roullne mo'lln~ 01 the rnu Pond
\lffdJ, runoul 01 wild cro.. th and drill
drpnsllA. And rrpalr 01 damare ..u$Cd b,
tro'~n or olher '''r«1. Where P'AC­
tlcablt. mllL,ulcllhall be taken to relJ\rd
!>:lnt erMlon by "Ianlln. 01 willow. or
olhrr ,ullable lIowtll on ar.u rlve"'·l\ld
01 the IrI'et·'. Ptrlotllc InslX'tllolll rJl~1I

be nudt by lhe Superlntendenl to In'ute
that the .'lOve m,fntfnance melluru
1ft brlnt: 'Ifc<Urel, ..rrltd oul and.
'"flhfr. to be (trtal" thai:

II' No unw...1 Ittllemenl. alourhln,.
or mattrlal l01I 01 Itrade Of 'tyee ftO"
leelloll haa laten place:

111I No fa,'n, haa occurred on tither
Ihe land Iide or the rtver .Ide 01 Ihe luce
..hleh ml.hl alleel lhe .tabUII, 01 the
levre Sfl tlOII:

1II11 No s«pale. saturaltd are.... or
und bolh are O«lIrrlnr:

U" Too drainall IYlltms and pru­
lure reUd ...ells are In 1000 workln. con­
dIllon. and thlt luch hdUUet Ire not
btoomlnc floned:

If) DraIn. IhrOlllh Ihe Ince3 and
caltslln laid dralnl are In .cod wortln,
condition:

hit No revelment ..·ort or rlprap hll
been dl>t'/artd. touh.d oul, Of remoYrd;

hili No acllon I. btln. taten. aueh
u burning .,a'S and ...ted, durIn. In­
approprlale "&IOns

h
which will retard

or drat roy Ihe rrowl 01 JOd:
hUll Acctu roads to and on the Inee

are beln. proPfrl, m.lntalntd:
IIx) Callie ,uardl and .attl are In

.ood fondll~n:
. (xl Crown 01 levee II thaPtd 10 II to
drain rudll,. and roadwa, thereoD. II
an,. " ...,11 Ihaped and malnlalned:

Ixl) 'JMte I' no unauthorized Ifalln.
or fthlcular trallle on Ihe lucu:

/11\1 Encroachmenll are nO\ beln.
made on the Itroe rlrhl-ol-wa, whIch
ml'hl endanlfr (he Itructure or hinder
It.a pro~r and ellldeni lunctlonln. dur­
Inl lime. 01 .mercency.

SUth Insprcllons ,hall bt m:ldo 1m­
medlattly prior to the be.lnnln, 01 the
ftcod .....",n: Immediately 101l0"ln. each
major hfrh wattt ~rlod, and otherwise
al Intln&l. nol ue«dln. 00 dayl, and
IUch IntermedlaleUm.. as bta, be netel­).$" to In,ute the brat pcI6Ilble care 01
I~ leYrt. Immediate .Ieps wUI be taten
10 eorrtel dan,tfous Ci'ndlliona dbdostd
b, luth In.p«~nJ, RelUlar maInte­
nance rll'Alr meuurel .hall be accom­
pll!hed durin. the appropriate UUOD
as schedultd b7 the 8uperlnlendtnl.

(2) O~rollon. Durtn. nood ~rtod.
the Itne ,hall be palrolltd oenllnuousl,
to locale JlO$Slble lind boll. or unusual
"etntll 01 Ihe landward Ilope &nd to be
cerlaln thai:

III There are no tndlcalloM 01 Illdtl
or a1OU1thl dne!opln.:

IU) Wa.. wuh or Itourtn. action II
not occurrln.:

11I1) No low reache. or )ey" ellat
whleh may be overtoPPed:

'1') No other cocidltlolll eJ1st which
mlchl endahler I~ Itructure. .

Appropriate adullCe meaaurtl1rtl1 be
Ialten to Insure the aullabUl17 01 ade­
quate labor and maletlals to med alt

contlnC'ncIH. Immedl.le at.p. "III tA
tat.n to C'>ntrol an, eOMlllon "h'lh
endangrll Ih. levee an1 10 "pllr It.e
dam.gtd uctlon.

lei Flood will_'ll Mololtll.....
P.rledl. In'p<etlons Ih.lI ~ made b, tlv.
8uperlnleMfni 10 bt crrlaln Ihat:

(I) No IN Jl•••• uluraltd attL'. r.r
lind bolla art oteurrlnr:

III' N'J undue ull!l'mnl hll oceurrtd
whlth all'ceLt Ihf stabUll, 01 Ihe .·all or
Ita water lI.hln.... :

'"11 No lice., flisi. Ihe ror.lI 01 whIch
mlrht tlIttM unrlrr the ..'all and 011.'
aec.I.t&ltd atfl'"K' ,.alh'l

"" The Cl>nCrtle ha, not undcrrone
f1actlnr. chlpplnr. or br.aleln. \.I) an
tllenl whleh mi.hi anrcl Ihe alabllll,
01 thf w.1I or It. wattr lI.hlnf...:

I" There ar. no enerO&chlMnl. upon
the rlrhl.ol.wa, which mllhl endanlft
lhe .Inlclurt or hlndft Ita luncllonlnr
In lime 01 ft?od:

h1) Care I. btln. ucrd~d to pre­
nnl accumulation 01 IrL,h and d.brla
adJacenl to wall .. and 10 In'urt Ihat no
IIru afe btlnr bUill near thfm;

(vIII No bent u,ln. eondlll~ ulal
rlnrward 01 the wall which mlrhl en·
danlft llIllabll1t1:

(tllll 'loe draln',e 1,lltm, and prt'­
lure relief weIll are In .000 "orkln. eon·
dltlon. and Ihal luch lacllllln ate not
btcomlnll dOIltd.

Buth Imprctlons Ihall be rude Imme­
dlaltl, prior to the btelnnlnr 01 Ihe Ilrm
..&SOn. 1mmedialeI, 1011o"ln. n.h ma­
Jor hleh walft period. and othe",~ al
InterYall not flctedlnr to) days. M.a,­
ur... 10 fllml"ale eneroachmenll and d­
ltel repaln lound n"..'u, b, lueh In­
Iprctlon, ,hall be undertat.n Immrdt­
altly. All repalra ,hall be aCtompUm.d
b, mrlhodl a«tplable In .Iandatd en­
Iln«rln. practice.

121 OPt'dllan. Conllnuous patrol 01
Ihe ..·all .hall be m.lntalned du.lnl ntlod
period. to Iotate ~\lblt lutare al mon­
olflh Iolnts or I«pare Ilndernulh Iht
.all. F1calln. plant or boall will not bt
aUo"ed to lie a.aln.,\ or lie up 10 Ihe
..·all Should 1\ b«ome nlce...... r' durlnl
a flood em.rlenf, 10 pu$ anchor ubk.
over lhe '1all. adtcluate mca'uru sh.lI
be laten to protcellhe concrete and con·
.lrucUon JoInts. 'mm.dlale .ltp, ,h,1I
be taken to oorrtel any condillon .. hllh
endanltt.. the .tablllly 01 Ihe ...al1.

(dl DralAage .I,wehrll-1I1 Molnle­
nGAce. Adtclulle fnt&lurtllhall be taleen
to Insure Ihat Inltl and oullel eh.nnd.
are kept o~n and thai trlth. drill. or
debrll II nol allo"'ed 10 accumulate nell
dralnalt .trll<lurn. Flap nlt, &r,d
manually operated rllea and nl..., cn
dralnalt ,truelures shall bt fumlnrd.
oiled. and hlal operaltd &I 1'&-.1 onlt
..", eo da,.. Where d,ain .." ,till(­
lu.tI are pro,ldld with llop 101 or othu
.mu.enC1 cl~urtl. Ihe eondllion 01 It.•
f<lu/pmenl and III houslnt: shall bt I,,·
.pected reculul, and a lrlal in" ..UlUon
01 the em.rernc, (l()$lJrt' Ihlll bt ma~e
al ICMI once each ~rar. Paledlc ''''!'N­
lions .hall bt' made by the 8u~rlnl.nd­
enl 10 be (ttlaln Ihat:

, III Plpu.,atu. operatlnr mtehanlsm.
rlprap. and hUdwaU. are In lood eOR·
dillon:

(Ill Inlel and outlet ehannell are open:
11111 care Is beln. ntrtlstd 10 prt,·tnl

the accumulallon 01 Irllh &nd dtbrh
neu the Ilnldure. and that no lire, are
being buill near blluminoul eoaled pll'.... :

IIVI ErO$lon It not oc(urcln. adJat<o\
10 lhe alruclurt '1hleh /nt.hl endaoeft
Its ...aler t1.htnt&s or .Iabllll,.

Imml'dlale lit". "Ill bt lattn to re­
pair damare. replace mlulnr or brot.n
pariS. or n-mf4, adverI<! condltlona dll­
dosed b, lueh IruprcUonl.

121 Oprrollan. WMnt\'f1' hlrh ..·aler
eondJtlon. Impend. all .alft will be In·
1p«led a ahen Ume belore waltr rtathft
the InYer' 01 the p1~ and an, obJtcI
which ml.hl p~nl dONre 01 Iht' .ale
aJWl be removed. Automalle ralea thall
bt flosd, obuned unlU 1\ ha, befon ..­
eeltalned thal Ihf7 alf t«ur.17 c\ostd.
Nanuall, operaltd lalt. and nluslhall
be d!lUd as n«e.....r' to prnenl InlloY
01 "000 ...altr. All drain." .Itv/lutu..
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In le\(o ,h~1I be In're<ttd 'rrqUfntl,
dUllnl n-xxtl to lU~~ltaln ..htthtr a«p'
Ht t. l~klnl pla~C! alon. the IInu 01
tlltlr contact ,dth the embank_nl.
Immediate IttN Ihall be laken to toe·
rtcl any ad,ulC! tondillon.

Itl C,,,,.,e ,'rllthrt,-e11 M4'"'e.
"4"(,(,. Cln.ure "ruclurts, tor \ramo
Ol'\'oln,. 111311 bt IMJ>«tC\1 b, the lu~r·
tnltndrnt eHry 50 days to be certain
thai:

III No p."t~ Me mu.,dn.:
1111 IMul p.\Cla are adrquatel, tCN'

trtd "\lh 1'"lnl: '
Cllil All mOl able parta ue III uU.·

'arler, "olkln, ordtr:
'hI ',optr cl<\lu" can be Inad.

l',ompO, ..htn n«e..ur,:
C,I 8ullkltnt n,.terlats ue on hand

lor lhe trtcllon 0' &And bar rlosuru and
Ihal Ihe I«~tlon 01 luth materials .tII
be rtadll, atctulble In I1IMs 01 e~tf.
cene,.

Tools and pitts &hall not be' remond
tor otllt r lat. Tr1al er«tlons ot one or
more tlosure structures shall be made
enee uth ,eu, alternalln, Ihe Itrue·
turts thol.en 10 Ihat each 8ate ..\11 be
trrcttd at least once In tach I.ftar pee
rlOd. Ttlal ereelkm or all e10sure Ihue­
lurulhall be made whrnntf a rhanle Is
made In tt, o~ralln.perlOllnel. Where
railroad operation lIlUU trial el'«\lon ot
a clOlure ItNClure Inleulble. rl.orow
In.!'tctlon and drln 01 operalln8 per.
Jt\nnel may be aubstltuted therdor.
Trial trrCllon ot Ilnd ba. elosurul, nol
rrqulrrd. Closure materIals \If111 be rile.
lull, rhrcktd prior to and tollowtn.
/lord perIOds. and damared or Wllhl8
puts Ihall be repaJrtd or replaced 1JrI.
Illtdlalel,.

121 Opera'Io". Erecllon of eadllDOT.
ab:e elOlure shall be s1arted In sulIklcn'
lime to perlnll romplttlon belore tIood
.atcII rurb lilt top of tbe ItnKture
,10, In'ormatlon rerardln. theJroper
mcthOd ot trretlnl nrh Indhidu clos.
ure rtcuclurt,\etetlltr wltb lin ullmall
01 the time rtqulrtd b, an experIenced
rer. to f()mplrle lit trecllon "III be ,Iun
In the OPtrallon and Malnlenance Nan.
ual"'hlrh "III be 'urntshrd loeallnteresta
upOn rompleUon 01 the proJrel. Closure
Itrurluru "'III be Inspected Irequenll,
durin. nord periOds to ascutaln thit no
undue luh.e Is OtCurrlnc and Ihal
dralM prOTldtd Ie carr lor oedIna" leu.
ore are lunctlonln, proper". Bolli or
noaHnc plant ,hAll not be allOWed to tie
up Ie <Iosure Ilrutturts or to dlscharre
pu.~nlers or urro over them.

III l'urnpl~" pllIA'_(1) Noh' I t."",.U. Pwnpt~ plants Ihall be 'Mpected
b, the Superlnundent at Internlt net
to ucetd 10 da,s durinc tIood ~&SON
and ~ dan during oft·ftood seasons to
Insure 'hat all equipment Is In order lor
IllItant use. At rCC1llar Intervals. proper
mra'uru Ihall be tden to provlde lor
dtanln, plant, buIldIngs. and equipment,
rrpalnllnr as nere"ar" and lubrlulln8
all msrhlner, Adrquate luppllu of
lubrltanls tor alltlPtl 01 machlnu. luel
lor gMollne or dle~1 powertd equipment.
and nuh Hchla or lanterns lor emerltnc,
Ilchlln. thall be tept on hand at all
IImu.' Teltphone arnice Ihall be main.
lalnrd at pumptn. plants. All tq\Ilp. '
ment, In<Judln8 pItch gear, transform·
eu, motou. pumpS. nlns. and rllrs
,h,1I be trIal oprrattd and ehect«l al

least 01\(( en" ~ dan. 'Ueuer tuts
0' .11 IruulaUon thall be made whenenr
"Irln, hLt btrn IIIbJecttd to undue damp.
neu and othtnr~ a\ Internh not to
ureed one )'ear. A record Ihall be ke~
Ihowln, tilt rUl/lts of such te,ta. Wlr.
Inr disclosed to be In an un."AlIslaft0t7
condlUon b, luth ttau ahall be brOlllht
to a ull1faeler, condition or 'hall be
promptl)' replaced DlueJ and guollne
enclnts Ihall be Ilarted a' luch Inler.
"Is and allowed 10 run lor luch leNth
01 Ume /LS ma, be neceMa" 10 Insure
thetr srrvicublllt, In lime. 01 emer.
rent,. Onl, a1I:lIItd eleclrklall.l and me­
chanles Ihlll be emplo)'td on !Uta and
upalrs. OperaUn8 PtflOnneJ tor the
plant shall be pruml d!Jrin. tuta. An,

rqll1rmrnt ren,o,td lrom the .I.\lInn Inc
rtpalr or rrpl.rrmcnl',hall be rrturntd
nr rrplartd u soon .., pratUtabl~ .nd
.han be trial operattd after rtln'la'.
'aUon. Rrpalu rrqulrln. remoul 01
equlpmenl Irom Ihe plantlhall be mad.
durin. oll·nood uuon, InlOfar ... prac.
Utable.

121 0""'0110'" C<lmprlrnt <lPfralou
,hall be on duly al pumplll' planllwhen.
ncr It apprau'thal n«t"'Il, lor pump
operallon h 'mmlnrn'. Th. oprrator
,hall thoroUlhl, 1n.'J>«t. hlal 0ll"rale,
and plate In rtadln~, all plant equIp.
IIltnt, The !lPt.alor ahall bf 'amillar
,,1Ih the tqIIlpm,nl m.n,,'artll'rr..' In.
"",tllons and drnln,. And ,,1tI\ thl
"Oprralln, 1n..trtKtlnn,· 'M urh ala.
tlon. Thl!' cqufl>llli'nt Ihall bf nperalrd
In arcordance ...lIh Ihe Alxl\,.mrnllontcl
"()p('falln.c In.·tru<lloo," and tire ahlll
be uerdstd that proprr I"brltallon h
btlnglupplltd all rqulpmtnl. and that ntl
OTtrhtalln" undue vlbrallon or n"be Is
occurrln,. ImmtdlalrJ, nron ftnal reo
cUllon 01 nord walera. the pumpIng Jla.
lion 'hall be thoroughly rltantel, purr.p
houle lumps t1whed, and rqulpmrnt
Ihoroulhl, Inlprcl<d, olltd and rrtl\lrd.
A record or 10' 01 pumpln, planl opera.
lion .hall be Irtp' lor tech ItatlonLa (.Op,
0' Which ,hall be 'urnlshrd the ullhle'
Enllnter 101l01V1n. each nood.

"" Ch4""rl. GIld /foocIIIXlYI - III
Mal"fe"GAte. PerIOdIc InlPfellOll.l 01
Improvrd channels and 1I00eSs..a,. Ihall
be made b, the Superlnlenden' to be
rerlaln thai:

III The channel or nord.a,,, clear 01
d«lril. "'erds, and wild ,rowlh;

1111 The channel or ftoodlfl' II no'
belnr restrIcted b, the deposilln. 01
• ..te materlals. bulldlnr 01 unauthor.
Iud ,tructures or other cll(roachmenle:

11111 TbeUP&dI; 'ot lhe channtl or
nOl'dwa, " nol beln. ndll<ed bJ the
lormatlon 01 Ihoall: .

II,) Banta are nol belo8 dsma.rd b,
rain OC' wave wam, and Ihal no Ilou.h.
In. 01 bankl ht.! occurred: '

(v) RJprap arctlonl Ind denecllon
dllres and walll are In 800d condItion:

Ivll Approath and tlrus channell
adJaeenl to the lmprovrd channel or
nood"ayare luMclentl, dear 01 ob$truc.
lions and debris to permIt proper lunc.
lion Inc 01 the proJec' worb.

Such Inspections shall be made prior to
the be,lnnln8 01 the fiord ~~n and
otherwise at Inlenals not to tlrerd 00
da,s. Immrdlale IUPS tim be taken 10
rem«I, an, ad,erse condillons d1sc1-.1
b, .uth Inspecllons. MrMuru will be
taten b, the BuPfrlntendent to promote
the rrowth 0' crus on bank llopca and
rarth deftedlon dlku. The Buperln.
trndent .hall pronde lor ~r\Oojlc rtp&!r
and tleanl~ 0' dtbrb basins. thect
darns, and related Itructures lIS ma, be
nec(SoIary.

121 Opetallo". Both ban k I of the
channel shall be patrolled durin, periOd.
of high ..ater, and meMllfU ,hall be
lalrrn 10 protret Iho.se rrlrhu bdnr at·
tl\Ckrd by the rurr,nt or b, wave " ..h.
Appropriate me&$urrs Ihall be taten to
prewnl the tonnatlon 01 Jams 01 Ice or
d«lrls. Lnrge objects .hleh become
IOdgtd araJnst the bank .hall be re­
mond. The lmpro,'td channel or flood.
..a, Ihall be thoronghl, Ift.!pecttd Imme·
dlatel, following eJlch major hlrh ....Ier
Pf.loo. As lOOn as practicable there·
after, all IIlAl' and othff drbrls Iho.1I be
removed and all damare to wnt&. rlprap.
denrel/on dikes and wan.. dralnare out­
ItII, or other ftood control Itructuru
rePAIred.

Ih I MIs~II4"rOllj /IId'i'k,J - It I '
Mal"lt"4~ce. MUcellanCOUl Itrueturu
and laclllll~ constructtd t.! a part ot
the protecll,e trorb and other atrueturel
and ht!lllles whlth lunctlon as a part
of, or alTret tho emdent lunetlonln. 01
the protective wC'rh,lhl\1I be pcrlOdlcall,
Inspeded b, Ihe SU!lCrlnlendent anc1 ap·
proprlale maintenant;! rnta<urrs IAlren.
Oamacrd or unUnltrllble puts ahall be
rrpalrcd or replared without dela"
Area. osed lor pondln. In eonnectlon
with pumpln, plants or lor k!npOrar,
>lorue ot Interlor nm-oIT durln8 nood

periods Mall nol be alkl.ed tl) b<rt.m.
nIItd with 11Il. debrll, or dumptd rna.
ltrlal. The 8uperlntentlrnl .hall lake
proper IWPt to prevrnt re,ltrleUon "r
bridle optnln•• and, "hue puclleable,
,hall prOTide lor lemJl')ru, railin. dut.
In, nooda 01 brldlUwhlth rrstrlct chan·
nel (lJlIIelllu durlnl hl,h nQ.a.

(2) OJInGlIo... Mla«lIanrous laclli.
Uea shall be operattd to prnen' or reo
duce fIoodlnr durlnr period. 01 hlKh
"atet. Thole laclllllu conltructed "
a Pllrl of tilt prOletU" "orta thlll hilt
be Wed lorpur~othtr than IIOOd prO'
tecllon wllhollt approval 01 Ihe Dlltrlel
I"clncrr un.... dtuenteS thtrtlor,
1_ .... IlUL un, II ...._: .. 04,0,
!Olel 1",R. Htt, ADJ. n. 1H4: • ,.R.
It~, \If.a. .....
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EXHIBIT C

Frequency of stages

San Joaquin River
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EXHIBIT D

liAs Constructed" Drmnngs and

Spec1f1eo.t1ons

EXHIBIT D



File No.

1643/15

1643/16

."...
1643/17

1643/18

1643/19

1643/20

",.... 1643/21

1643/22

1643/23

1643/24,...
1643/25

1643/26

16~3/'Z(

1643/28

1643/29

1643/30

"..

EXHIDrr D

"As Constructed" Ih'awings

(See Separate Folder for the following Contract Drawings)

(Drawings No. 7..4.1643')

Title

rlavigation Gate Structure & Pumping
Plant .. General Plan &Sections

Pumping Plant .. Plan & Sections

Pumping Plant- Sections

Pumping Pl~nt .. Reinforcement No. 1

Pumping Plant .. Reinforcement No. 2

Pumping Plant .. Miscellaneous Details
No. 1

Navigation G~te Structure .. Plan &.
Sections

Navigation Gate Structure .. Sections

Navigation Gate - Tainter Gate, Structural

Bridge Deck .. Plan, Sections

Navigation Gate • Operating Machinery
Assembly

Navigation Gate .. Hoisting Rope Anchor

Navigation Gate .. Side Plate Elnd Roller .
Plate .

Navigation Gate .. Gate Roller

Navigation Gate .. Trunnion & Lubri­
cation Details

Navigation Gate - Tainter Gate, Hanger
&Support

. EXHIBIT n
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1643/33

lfA3/37

.,

Nnvigation Gate .. Seals & Appurtenant
DotaUo

Navigation Gate .. Top SCal, Doo.r1.ng
Plate Aasemb~ ". Gnte Stop

Pumping Plant .. Miscellaneous Details
No.2

Pumping Plant .. Floatwll Dota1ls

Site Plan, Navigation Gate Electrical
Plan & Conduit Layout

Pumping Plant .. Electrical Plan &
Conduit Layout. Navigation Gate ..
Eloctrical Control System

Pumping Plant 8& Navigation Onte ..
Electrical Wiring 8. Equipnent Details

EXHIBIT D
Shoot 2 of 2



EXHIBIT E

~~nufacturerIB Dnte
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Monufa.cturcr'o Data

(Seo tho tollmting Manfaoturer'o
Data undor so~ato cover) .

Manf'aoturcr

cascado Pump Co•.

Description

caloulation Shoets

" " Ii Pump

Pacifio Coast
Engineering Co. Gate Hoist

"
II

II

II

"
II

Gate Hoist

Gate Hoist

Limit switch mounting

General Electric Co. Induction Motors

II

II

II

II

II

II

II

11

11

11

Westinghouso Electrio
Corporation Hoist Motor

"

II

II

II

Type DK-73
Magnet Brake

Relays I Brakes

"
"

II

11

11

11

II

11

EXHIBIT ~
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Hevitt-Robins, Inc.

DoLaval • Holroyd, Inc.

Peteram1tb Controls

Autanatio Control Co.

,..... 4. Speed Reducers

D-55OO1

5018-6 (R-l)

3810-1

5. Controls

35OOBool

71355-1

0201·3-10

6. Miscellaneous

II

II

II

II

II

"

II

II

Speed Reduoer

Parts List

Worm Gear Speed
Reducer

Float Controls

Trans. Plugs

Gate C~ntrol Station

Mater1als List

'! BUl. 10316

Publ. 8018

17000 ED 36

DML;.417

SP-103OO

c-620829-0

c-620829-D

Bul. T-53OO

Bul. B 7356

Bul.71260

Cutlor-Hammer

II II

" II

Philadolphia Gear
Corporation

Zurn

"
II

Hevi-nuty

Westinghouse Eleotrio
Corporation

Syntron

L1m1t SlI1toh

II II

II "

. Couplings

"
II

II

Transformers

Pushbuttons

Reotifiers

EXHmIT ~
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EXHIBIT F

Photographic Prints of

structure

EXHIBIT F



FIG. NO.1

FIG. NO.2
PUMPING PLANT AND

NAVIGATION CHANNEL INSTALLATION EXHIBIT F
PLATE 1



Hoist Electric Broke

...­
~- .. --

FIG. NO.3

Storage Cabinet

Drive Shoft ond Guord

~-Service Anchor

Hoisting Rope Drum

FIG. NO.4

NAVIGATION CHANNEL
GATE HOIST

EXHIBIT F
PLATE II



Main Gear and Pinion Set
with Guard Caver~

FIG. NO.5

(seCOndary Reducer

Foot Broke FIG. NO.6

NAVIGATION CHANNEL
GATE HOIST

EXHI BIT F
PLATE m



Primary Gear Reducer

M.._al_'n_L_/pm:../_I\s~W_i_tc_h and Haist Matar)Assembly

j

FIG. NO.7

-

Electric Push Button
Control StationGate Position

Indicator

FIG. NO.8

NAVIGATION CHANNEL
GATE HOIST

EXHIBIT F
PLATE TI[



·~

.--- ~--
.~.-- -......--~--.:_. -

FIG. NO.9

RIVER END NAVIGATION CHANNEL
AND PUMP DISCHARGE

~~ ""
~''!'~ " Top Gote Seol

•

, .

FIG. NO. 10

NAVIGATION CHANNEL GATE EXHIBITF
PLATE :ll



Flootwell
Instrument House\

Electrical
Switch Gear
Cabinet

•

FIG. NO. II

Pump Lubricator
Cover"

.. ........ -

,
FIG. NO. 12

PUMPING PLANT

.---- Pump Motor

EXHIBIT F
PLATE 'lll



PUMP PRESSURE
LUBRICATION CONTROL

FIG. NO. 13

PUMP CONTROLLER

FIG. NO. 14

EXHIBIT F
PLATE 1llI



FIG. NO. 15 FIG. NO. 16

ELECTRICAL SWITCH GEAR

EXHIBIT F
PLATE ~



•

FIG. NO. 17

FIG. NO. 18

PUMP DISCHARGE PIPE LINE
FLAP GATES EXHIBIT F

PLATE ]X



T

FIG. NO. 19

FIG. NO. 20

PUMP DISCHARGE PIPE LINE
FLAP GATES EXHIBIT F

PLATE X
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EXHIBIT G

Letter of Acceptance by

state Reclamation Board
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19 AUG 1963 



.1 

o.c. / 
S.P.D. /' 

c¢ Engr Div-Prog Dev Br / 
/ Engr Div-Lev & Channe1.s 

Northem Area Of'f'ice /' 
F&A Branch 

C. R. TEAGLE 
Lt Col, CE 

19 AUG 1963 

Deputy District Engineer 



STATE OF C,ALlFORNIA-RESOURCES AGENCY 

THE RECLAMATION BOARD 
121.r"'rrREET • SACRAMENTO 

. 95814 
STANLEY W. KRONICK, p, .. idenl 
J. J. MADIGAN, Vice P, ••• 
WAllACE McCORMACK, Socy. 

GEORGE W. NICKel, JIt. 
CHARLES J. MATHEWS 
HAROLD J. O'BANION 
MAX S. VANN, SR. 
COl. 4. E. McCOLLAM. aillerol MollO"" 

District Engineer 
Corps of Engineers 
U. S. Army 
P. O. Box 1739 
Sacramento 8, California 

Gentlemen: 

EDMUND G. BROWN, Governor 

September 12, 1963 

RoI., '01 7400.37 .304 

Reference is made to your letter of August 19, 1963 
concerning transfer to the state of California of the navigatIon 
structure, pumping plant and levee work on the San Joaquin 
River Flood Control Project in the Weatherbee Lake area 
which was completed under Specification No. 2735. 

The Reclamation Board, at its meeting of September 
5, 1963, formally accepted the above referred to work for 
operation and maintenance. 

HSH:gg 

Sincerely yours, 

O~vYn((~~~ 
A. E. McCOLLAM 
General Manager 

EXHIBIT G 
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EXHIBIT H

Mechanical-Electrical Equipment

Lubrication SchedUle
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EXHIBIT H

Mechanical-Electrical Equipment

Lubrication Schedule

PROJECT: Lower San Joaquin River Pumping Plant and Navigation Channel

Period Every
(During pumping Operations)

LubricantItem-
1. Pumping Plant

Note: (Use manufo.cturers
recommendations if
different from that
indicated below~See

Name Plate Data)

a. *Pumps
(1) Draino.ge Pumps

Pump bearings Chevron Durallth
EP-l

Check twice daily;
add as required.

b. *Main Pump Motor Chevron OC-Turbine Check daily; add as
Oil No.9. reqUired. Change oil
(See name plate data.) at least twice yearly.

For oil use only oxidation corrosion inhibited turbine oil having
a viscosity of 150 SSU at 100 degrees F and 45 SSU at 210 degrees
F with motor standstill.

c • Flap Gates

Hinge Water Proof Grease
W.P. No. 1

Apply to pin when
assembllng and coat
outside after assembly.

Miscellaneous Rust preventative
lubricant No-OX..ID
type E

As required.

d. Water Surface Recorder Manufacturers
Recommendations

2. Navigation Channel Gate pnd Hoist

Note: (Use manufacturers recom­
mendations if different tram
that indicated below)

*Check equipment and lubricant manufacturers recommendations.



Item'-
a. Gate Trunnion

, .. . period: Eveq i.:,' '; 0: '
-(During pumping OperatiODBJ

(1) Bearing

(2" Yoke ring

(3) Miscellaneous
surfaces re­
quiring rust
preventative
applications

b. Hoist

(1) *Primary Reducer
worm Drive

(2) *Secondary Reducer
Helical Drive

LeRd impregnated"
lime soap greElSC
of No. 3 consistency"
containing no gr~­

phite. It sha.ll not
be corrosive to metal
and shall provide a
non-rupturing lubri­
cation film ca.pable
at operating with
bearing pressure of
7,,000 pounds per sq.
inch.

Same as above.

NQ-OX-ID of suitable
grade tor the service

AGMA No. 7 compounded
viscosity 125 to 150
ssv ~t 210 degrees F"
for ambient 25 degrees
to 100 degrees F.

AGMA No. 4 oil; 700 to
1000 S3U at 100 defees
F. (Approx. 40 SAE tor
abient 25 degrees to
100 degrees F.

Before and after
oper~tion otherwise
monthly to torce out
abr~s1ve materials it
under water every 2
weeks.

Annually

6 months

6 months

High quality straight mineral oil. Check manufacturer's recom­
mendations.

(3) *IndicetorReducer Manufacturer.s
Recommendations

(4) Dr1ve Motor (See Electrical) 6 months

(note: *011 in gear reducers should be drain~d at least every two years
and replaced with clean oil. Investigate economics of reclaiming existing
oil. At least every six months. caretully remove drain plug to Allow
accumulated water to drain ott.)

,..... * Check equipment and lubricant manufacturers recommendations.
~. EXHIBIT H
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Item Lubricant Period EVer,- (During pmqpiDg 8peratiODS)

r- (5) Line shoft" Chevron Dur~plex 6 months end before
bearings Medium use

(6) Miscellaneous Manufacturers 6 months end betore
couplings Recommendations use

(7·) Open gears No. 185 as supplied 6 months" ppply with
by Lubrication brush or knife
Engineers" Inc., Fort
Texas, or similar &
equal suitnb1e for
the service

(8) Hoist ropes Dearborn Chemical Co. 6 months
No-OX-ID, type E or
waterproof greAse No.
2 or equivPlent

r- (9) Miscellaneous Wo-OX-In, of suita.b1e
surfaces requiring grade for the service
rust preventative tor film of wAterproof
applications grease

3. Electrical Equipment-General

".. Note: (Use manufacturers
recommendations it
different from that
indicated below)

a. Switches General Electric Co. 3 months
Tranc!10i1

~
b. . Rotary switch Light coat of' After cleaning and

vaseline dressing

c. Switch hinge pins . Tranci1 oil with 6 months
graphite

d. Relays General Electric 6 months
Special relay oil

e. Pushbutton stations PetrolatUlll &S 6 months
required

f. Thermostat contacts Light coat of After cleaning and
vaseline dressing

r EmIBIT H
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- ' Period Every
lDur1ng pumping Operations'

LUbricant:!'.Yl!!'

(1) Anti-friction
bearings

Oil: Turbine 011 No.
11
Grease: Chevron
Duraplex Med

6 months
Check wen oper€"t1ng

(2) Ring bearings Turbine Oil No. 15 6 months
Check when operating

. (3) Anti-friction Bearings that nre packed
on 6 months or longer
basis recommend Chevron
Industrial erease Medium
or equivalent

h. Instrumentotion Manufacturers
Recommendations

lI.anuf'ecturers
Recommendlltions

Check level every
year. Check oil for
need of filtering.

6 months

Generrl Electric Co.
Transformer oil

j. Cleaning solvent

i. Transformer

"stoddard" solvent
or a mixture of car­
bon tetrachloride
and petroleum

(Note: Whenoleaning any part of electtical equipment, use ample precaution
to prevent explosions and fires~

4. General I~otes

a. The above lubrication schedule is prepared as a general guide. It
should be revised and expanded as experience is gained in the operation of
the particular units of equipment. Refer to catalog data and manuals
supplied with equipment for location of lubrication points and pertinent
data.

b. When contro.cting for lubricants recommend using U.S. Government
Military, Federp,l and AGMA specifications when availeble. Any reputable
supplier of suitable lubricants can advise as to what specifications
corresponds to branded products listed or recommended for a particular
application, or if none, approved brands of other manufacturer. The brand
names indicated are to facilitate identification only as to type and grpde
of lubricant recommended for a particular application, and is not intended to
11011t the procurement of lubricants to anyone particular supplies.

c. Mroluf'acture of lubricants specified above.

(1) UIiO - Union Oil Co.

(2') No-OX-ID - Dearborn Chemical Co.
EXHIBIT H
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(3) Chevron - standard Oil Co. of' California

. (4) Tranoil - General Electric Co.
Special oil f'or electrical equipment.

RPM - Standard Oil Co. of' Cfll.itornia

"stop-Rust II - The Delta Mfg. Co., Milwaukee, Wisconsin

stoddArd Solvent - Described in U. S. Bureau ot Standards
as "Commercial Standard 00-3-28"

d. ElectricAl equipment shall be lubricated only when recommended by
the equipment manufacturers or in accordance with best accepted practice
for the service. Where lubrication is required, lubricate adequntely but
sparingly, wiping off any excess lubricant, as oily surfaces collect dust
and may result in an Arc between live parts.

e. ~e above schedule is provided as a generl'l guide in the a.bsence
ot specific recommendt'tions from the mnnufp.cturer of' the respective items
of equipment. Use only the best grades of lubricp.nts and of the tyPe end
in accordance with the manufacturer's recommendption where available. When
in doubt consult with one of the manufacturers of lubricants suitable for
the service.

f. Daily checks pertain to actual operating periods. Check should
also be made periodically during any extended periods when equipment is
not operated.

g. Lubricant storage and handling. Lubricant reserves should be kept
in closed co ntainers and stored in a clean, well-ventilated, dry place.
Lubricants shall be kept free from grit or other foreign materiel, at all
times. When apply:Lng lubricant with a pressure grease gun, the fittings
shall. be wiped clean just before and just a.tter the application.

EXHIBIT H
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Mecbanica~-Elec~rical Equipmen~

Inspection Check List
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EXHIBIT I

Mechnnical-Electrical Equipment

Inspection Check L10t

PROJECT: "1eatherbee Lake Pumping Plant end Nanga.tion Gate

INSPECTOR: _ DATE:, _

lTEl<1-
1. Pumping Plant

a. Pumps

(1) Lubrication

Adequacy

Functioning of oiling
system.

Condition of lubrica­
tion linea fittings;
pipes" ".nchors; feed
oiler; oil reservoir;
oil level.

PERIOD

Monthly-Daily
when operating

Adequacy of supply of
lubricant on hand.

(2) Functioning of Pump

Smoothness of operation 8 hours*
unusual vibration and/or
noise.

Pump RPM

Capacity

Drive shaft vibration
when running

Bearing weAr

Daily

Annually

r
* During periods of pumping operations.

EXHIBIT I
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r- ITEM PERIOD REMARKS-
(3) Adjustment Yearly

Check Adjustment
(See Pump Manual)

Miscellaneous

(4) Condition of Pump Yearly

Bearings
Drive shaft
Drive shatt connections

Grease packing rings

(5) Pump anchorage WeeklY*'

(6) Debris in pumping Dnily*
pit around pump
suction

(7) DlschBrge line 6 months

Discharge pipes

~
Pipe couplings

.:...

- Flap ga.tes
Air reliefs

(8) Condition of metal work 6 montbs

(9) Miscellaneous

b. Pump Motors
r'":.:..

(1) Lubrication

Adequacy DailY*'

Be,.ring 'temp., noise, Da11y*
'vibration.

Functioning ot bearing 8 hours*

Lubricant piping, tittings8 bours*

Note signs ot oil leakage 8 bours*
at eny point

* During periods of pumping operations.

iJr"
EXHIBIT I
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ITEl-i PERIOD REHfI.RKS-
~~

(2) Motor Opera.tion

Note MY indication of Dnil.ylf
excessive temperature
rise under load

Abnormal vibro.tion DailY*'
and/or noise

Check function of DAilY*'
motor controls

Note any failure of DailY*'
motor to pull in
throughout the load
range

~
Inspect for moisture 3 months
inside the motor housing

Motor base anchorage 3 months

(3) Dr!ve shaft & coupling

Inspect for functioning Monthly
o.nd condition

~
(~)

. ~-

Note accumulations of oil DailY*'
on or around the motor

(5) Metal Work

Note rust spots wear & 6 months
condition of paints

(6') Spare Parts

Adequacy of supply 6 months

c. Float wells and house

Float wells Month

House and appurtenances Month

loT. S. recorder Month

Pump controller Month

* During periods of pumping operations.
EXHIBIT I
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r--; ITEM PERIOD REMARKS
, ~/ -

d. Trash Racks

Condition ot metal \lork Annually

Anchorage Annuall7

Note debris in rack & pool DailY*'
that should be removed

e. Flap Oates

Condition ot seals 6 months

Condition ot metal \lork 6 months

Functioning during Daily
operation

Note any indication of DailY*'
leakage When closed

Miscellaneous

,.... t. Pump D:l.scha.rge Pipes

Air release pipes 6 months

Miscellaneous 6 months

2. Channel Gate and Hoist

a. Gate Leat end Seals

(1) Leat 6 months-
(a) Bolts and nuts

(b) Metal \lork

(c·) Corrosion ~ \lear

(d) Alignment ot gate

(e) Gate travel stops

(t) Miscellaneous

* During periods ot pumping operations.
EXHIBIT I
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~ PERIOD REMARKS

.~
(2) Seals 6 months

(a) Condition

(b) . Anchor bolts

(c) Bearing plates

(d) Leakage

(e) MiscellAneous

b. Gnte Trunnion and jppurtenances3 months

(1) Lubrication 3 months

(2) Pins and bushings 3 months

(3) Bolted connections, cap
screws, etc.

(4) Condition.of metal work

(5) Trunnion ~terference

(6) Trunnion lubrication

(7) Miscelltmeous

c. Trunnion anchorage 6 months

d. Thrust beam anchorage 6 months

'" e. Concrete 8:tructure around gate 3 months

f. Rpdico.1 Crest Gate Hoist

(1) Hoisting ropes and drums 3 months

(a) Worn surtaces

(b) Corrosion

(c) Lubrication

(d) Operation

(e) Rope connection to the
gate leaf

r- (t) Miscellaneous EXHIBIT I
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,-.. ITEM PERIOD RElofft.RKS-
(2) Couplings 3 months

(ao) Bolts & nuts, tightness

(bO) Condition of metal
surface

(c) LubricEltion

(do, Alignment

(3) Primary Reducer 3 months

(a) Oil seal leakage

(bo) Anchorage

(c) Oil level

(d) Oil leakage

(e) ConditiDn of metal
surface

(1') Operation

(g) Miscellaneous

(4) Secondary Reducer 3 months

(a) Anchorage

(b) Oil level

(c) Oil leakage

(d) Condition of metal
surfaces

(eo) Operation

(1') Miscellaneous

(5) Guards 3 months

(a) Alignment

(b) 0 Nuts & 'b:olts" 'tightness

(co) Condition of metal surfaces

(d) Miscellaneous EXHIBIT I
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PERIOD

(c) Lock

(d) Electrical 'v1tch csontrol

(12) Trial Run 3 months

During the trial run check functioning of the hoist end
controls I also check lubrication of hoist mnster drive shnttsl
operation of hoisting ropes on drums and note any indication
that load is not evenly distributed between ropes.

(13) Hoisting Rope Tension

Check land distribution between ropes approximately' yeerly
or more frequent it justified.

30 Electrical Systems

a. Main Switch Board

(1) Inspect all equilJll18nt and
note need for cleaning

(2) Check sntches and controls
to insure that they are
mechanicolly operable

(Note indications of sluggish
operntion or sparking)

(3) Note eny instruments such as
motorsl recordersl etco l
which are not registering
properly

(4) Check supply of recording
charts and need for
changing chart

(5) Inspect tor indications of:

Loose connections
InsulAtion deterioration
Unusual odors
Mechanical failures

* During periods ot pumping operations

Monthly

Weeklt

Weekly

Daily*

EXHIBIT I
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ITEM PERIOD REMARKS-
~ (6) Report any failure of the DailY*',:"

controls to control the
operation of the units for
which they are intended

(7) Inspect relays, etc., 6 months
making full use of
manufacturers
descriptive data

(8) Circuit Breakers 6 months

(0.) Condition of oil

(b) Condition of contacts

(c) 'Functioning of the
operating mechanism

(d) Lubrication of pins
and bushings

(e) Tightness of bolts,
nuts, cotters, etc.

r- (f) Evidence of heating

(g) Conditinn of bushings

(h) Miscellaneous

(9') Starters 6 months

r- (a) Check all connections

(b') Check to insure that
ell moving parts move
freely

(c) Check adjustment and
condition of contact
tips

(d') Check functioning of
stert And stop buttons
& overload relay

(e) Miscellaneous

* During periods of pumping operations

r EXHIBIT I
Sheet 9 of 11



ITEM PERIOD RErI.ARKS-
. (10·) Contactors 6 months

(a) Check for proper func-
tioning, including open-
ing (lnd closiIl/3 operation

(b) Inspect contacts

(c) Check edjustment of
contact gap

(d) Check contact pressure

(e) Miscellaneous

b. Miscellaneous 6 months

(1) Lighting Systera

(a) Check light fixtures
and controls for proper
functioning

(b) Check adjustment of Every month

r"
flood light

Cc) Inspect circ:u1t Every month
breakers

Cd) Check supply of fuses Every month
and light bulbs on hend

(2) Pump Motor Controls

~ Check the entire electric . Yearly
system provided for
operating the main pumping
units

(3) Power Supply

Generally inspect the Monthly
Power Co.'s transmission
line installations in the
vicinity of the pumping
plant

r
EXHIBIT I
Sheet 10 of 11



ITEJ.f-
(4) Miscellaneous

Ca') Fire Protection Equipment

Note any possible fire
hazards in and around
the pumpin8 plant Bnd
other installations

Cb) Staff Gages

Condition of woodwork

Are all in place

Condition of painted
surfaces

PERIOD

(c) Pumping Plant structure

Note need for policing Monthly
the area around the
pumping plant and other
installations

NOTE:-

Pa-inting: Check all
metnl work and note
rust spots need for
p~inting or other
maintenance

Hazards: Check all
covers to insure that
they are in place

I·Tater State Recorder
(General)

Miscellaneous

Month~

Monthly

1. The period indicated is to serve as a gener~~ guide. (More Frequent
inspections sbA.ll be made if operating experience and type of service
for a Particular period Justifies.) .

2. Under "Remarks" briefly indicate maintenance, adjustment, required and
other pertinent remarks.

3. \·1hen required maintenance" hR,s been completed, indicate date ll.l1d io1th,l.

r 4. Daily inspections are applicable only to periods ot pumping operFltions;
and when pumps are operating continuously during flood conditions should
be made at least once every 8-hour shift. EXHIBIT I

sheet~11 of 11



EXHIBIT J

Semple Log Forml Recording end

Report1na Operation of Pumping

Plan1i During Flood Period
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SJ\J·tpJE LOG FORM FOR RECORDING .Alm REPORTInG
OPERATION OF PUt~ING PLAl1T DURING EXTREME EMERGEITCY FLOOD CONDITIOI~

DATE: _ PLAUT: _ SUPERINTEN'DENT:---------

start stop
"later Level t'later !eve1

Pump No. Time Sump River Time Sump River Remsrks*

*Brief note Wlder Remarks vith reference to more detailed comments on l'n 8tt~ched sheet.
Service interruptions, if any: abnormal high temperature of motor; ebnormal noise;
improper functioning or automatic controls and appurtenances, including time duration
and cause. Tht s form should be used only when operAtors are on duty continuously.

gJM
«D!i1
~t;j

H
.....'3

oc..e
~

V1



SJ\.MPLE LOG FORM ?OR RECORDIt:G ArID REPORTING
OPERATION OF PUMPING PLMIT DURING PERIODIC VISITS

DATE:-----_._---- PLAM:----------- SUPERINTENDENT:-----------

Pump Operating l-1ater level
Pump No. Time (yes .. no) Sump River Remarks*

*Brief note under Remarks vith reference to more detailed comments on attached sheet
describing any unusu~l or abnorma1 condi"tions observed.



OPERATION OF AUXILIARY EQUIPME!1T AND MISCELIAltEOUS
PLANT FACILITIES D~ING PERIODIC VISITS

DATE:--------- PLJ'.NT:------------ SUPERINTENDEN'r:------------

Miscellaneous

Trash recks

Main switch board

Lighting

Remarks*TimeDescription

Automatic float operated water level recorde

Pump controller and indicater

Flapgates in pump discharge lines

Slide gates in discharge conduits

Power supply

Item No.

1.

2.

3.

'4.

5.

6.

7.

8.
0

9.

*Brief note under Rem~rks and reference to more detailed comments on en attrched sheet ~th
appropriate cross references. See EXHIBITS for 8 guide as to breakdown of the respective
items checked. Note 1n particular any abnorma.l noise, ma1funct1oning of equipment or "ny
condition that develops that mayor does 1mpcir the operation of the plant or unit thereof.
This form should ~lso be used for recording applica.ble comments on unusual occurrances when
opera.tors are on duty continuously.



(At.tachment. for Sheet 1 of EXHIBIT J)
OPERATION OF PUMPING PLANT DURING EXTREl'.E EMERGENCY FIDOD COIIDITIOnS

nA.TE: _ PLJ\NT: _ SUPERINTErIDENT:----------

Pump No. Time Remarks (Reference Sheet 1 of Exhibit J)



(Attachment for Sheet 2 or 3 of EXHIBIT J)
OPERATImI OF PWtT DURING PERIODIC VISIT3

DATE: _ PL.6.NT: _ SUPERINTENDENT: _

Item No. Time Remarks (Reference Sheet 2 or 3 of Exhibit J)...:.-_-------+



EXHIBIT K

Operation and Control

Diagram

EXHIBIT K
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DESCRIPTION OF CONTROL SYSTEM

control CIrcUIt..} ..'Jfop~ the /)o/~f motar and sets The bro~e.

b,LQwerln~ When the 'LOW/;I2" contoct of' the moster control statIon 13
Qct~fedJ held momentart'ly ond re/eo:Jed) the /)O/~t mo~or Jrorts ond runs
ul1ftl"fh.e .90fe neoche.s "the normol clOSed gore pos/t.lon ot WfllCh point
the limit ..5'w!fch out cm0f1 r,'011y ~- e:ner!Jizes the co/Jlml CircUIt, step:; the hol"st
motor ond sets rile braKe,rBqciG"! {'rem OVEc/rovel If' durtrJ9 normol operof'/(:~n, the 90fe moror should
.fbI! ro stop when I'he .9o~ reoches the /Jormol rrJ/sed or closed poSl'tlons,
f"he overfroovel /lmlt rwdcr: C:Jnfocfs Sfop.5 the hOIST mOTor of't-er overtroveJ
ty de-eoer:9lz.ln9 the -mot"n"' or "";/ne confootor of the conrroller wlfh red pilor
Ind"cot,n9, d,rer;t-/on of' overt-rovel 70 operore the gate, oPfer overtrove/J
the opposite dIrectIon of' rrol'el pushbvtTon I,J energIzed tn permd
operorlon if the gofe only in 'the. direction away From the .0v.ert-~avel

pO..J/r/OrJ. Affalnmenr oF' normal rOlsed or lowere.d 9Qte POSitIon IS IndIcated
by ~-E/Ie/'r;~2Q6on of" C',Jertrovel relOy and red pllor 1"9hfS'.

(/) /,p, l?eliher normal or overt-rovel I"mil' SWltcnes Jtops qaferois,n9
o/?eraf/on, a hxed gore stop will bloc/' t"urrher gote trovel In me roisl1?9
dlrecftan I,;' nelrher stops the !?OlSf gOTe lowering operoT-lon o-f'ter the
gore reaches ,cull closed posITIon the SlaCK-Rope I,ffll" swtfch will Slop
rhe hOIsf- I'not-or.

I
t t
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C 0Berg/IOO Feature'
fIIA/omentory octuatlon of the -RAlJE" ondI.OW£Q" contacts of tlie master

control statIon provIdes seo!- In operatIon 01" rhe control cIrcuit
(2JA I/mit Jwitch with cant-acts octuat~d by the movement of'the operotmg

elemenfs 01' the gote hOIst machme, automatlcolly controls, os mdlc.oted, the
seq.uence.lncY'emental oper>of;'on and f~ 3foppt'ng of Me operof/ons JrJltlo"'!r!d
manually from The mosier control staf/on. The lImit ,Jw/"tCh I'S 30 connecled I'b
the hOl$t machIne thol ti,e ct:YJtocts providIng the tnC'f'ementol control
QUlomo~;'colly stops flJe 90te If'f below the flCYmo( open pos/~/on.F"rther90~

qPeroflDn To normal open pO..!Jl'lIon IS occomplt.shed by energIzIng rOIS€. pwn­
butlon

(jJ. Momentary oc/uotlonof' the ·STOP·· contact 01' the moster CXY'1trol J'rQTI"on
duryng any operofAYJ aufomofl"colljl de-energizes the contrd c>rcu;'t, .:lops the
hOI.:!t motor Qnd sets the broKe.

Z Ser;wence 01' OperatIOn

a 1<01':1100 When" the ·I.?AIS~" contact or the ma.3ler control ..5'fof/on IS actuoted
held mo,menlorJly onr.' releo.3ed. the hOist mifor ..srorfs aod runs unfl/ tile go~
nos rOlsed opproxtrnore/;; one I'bot below llie.. normal ~n pOSitION, of
which POI'?t t~ mcrement ",MIt "wilen automatlcolly de-enerQ/zeS' rl>e
conrr.ol CircUit, sl?Ps r'!<= 1I00st motor ond 3ef.s.fhe brote.. Tne gote continueS
to rISe when the RAISE button contacr IS again pUShed, held momentorll'l
ond releosed. The gote motor JY'arf:J and runs Llnrll rhe galt!! reaclJes me
raised poSitIon where the 11m,,' J'wlfch outrunOl'I(;>a11y de- enerr;izes N>e

L~Q[~

~ The scheme of' OfJ!!rQl-Jon cf the control. S'fIsfem -Ibr fhe novigotion gate
13 0,3 md'cated by f~ schemotlC control Wlrtn9, dIagram ond os speclried below

b. Control Pomts The operatIon or the gate. hOIst motor is controlled by 0 pU3h­
buffon type rn~$fer control sfo'flon 7 located on the gofe hoi3fJ with momentary
c.onf,ocfs. deSIgnated "eAIS£'; °LOWI;I2;' and 7JTr;p," ond red pilot I/ghfs 1'01" overtrollt!l
,ndIca flon.

=-c~~------._----------
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SUPPLEMENT TO STANDARD
OPER11.TION .hND Mt.JllTENJU1CE MANU!'!'

LOWER s"m JOAQUIN RIVER i.lID TRIBUT/.RIES PROJECT

INTERIM INSTRUCTIONS AND INFORMl.TION
WETHERBEE UJ<E PUMPING PUNT

tJID W.VIGl.TION GllTE

SECTION I

INTRODUCTION

1-01. Purpose. - The purpose for this inte14 im report is to
furnish temporary instructions and informction that will assist
local interests in the operation of the Wetherbee Lake Pumping
Plant and Navigation Gate until such time when the operation and
maintenance manual for this unit will be issued. The cooplcte
manuel will be issued at the earliest practicable dote.

1-02. Location. - The area covered by this report is a
portion of the San Joaquin Volley floor drnined by Uoltholl
Slough, a former d16i.~ibutory c.ltannel of the Stcnislaus Hiver.
The area is located in Son Jocquin County about 4 miles south­
west of ~mnteca. The lower se~tion of this slough is celled
Wetherbee Loke, a boating cnd sports fishing resort area. The
P~ing plant and n~vigation gate nre located at the lower end
of Wetherbee Lo.ke near the right bank of the So.n Jacquin River
and 0.8 miles upstream from Mossdale Bridge (U. S. Highway No. 50).

1-03. Project Works. - The project works ~overed by this
report·is a port of the Lower San Joaquin River and Tributaries
Project as authorized by the Flood Control ~c~ of 22 December 1944,
Public Law 534, 78t~ Congress, 2nd Session, sect1o~ 10 and con­
sists of the pumping plont nnd Ilnvigaticn gate at Wetherbee Lake.

1-04. ~1ssurcmces Provided by Locel Interests. - lwsur~nce

of' cooperation by local interests is prcvideC: by State l~gis­

lotion as contained in C~npters 1 nnd 2, ~rt 4, Division 5 of the
State Water Cvde (sce paragr~ph 2-020 of the Standard ¥£nunl).

1-05. Transfer to the State Recl~mation Board. - ResDon­
sibility for operating and maintaining the navi~ction stru~ture an
and pucping plant in W~lthcll SlouGh was officially transferred
to t~e State Reclamation ~)crd by letter dated 19 August 1963,
os shown on the atto.ched letter, EXHIBIT B.



SECTION II

FEATURES OF THE PROJECT SUBJECT
TO FLOOD CONTORL REGULATIONS

2-01. Regulations.-

a. The Pumping Plant nnd Navic;ntion Gnte structures
are subject to the sace regulations as the adjoinins levees
and channels. General in1'ornation applies to c.ll units of
the project and should. conforo with Section 208.10, Title 33
of the Code of Federal Recrulaticns as approved on 9 AUBUst
1944 and pUblished in the Federal Register of 17 Au~t 1941~.
A revised copy, as of 1 January 1962, is inclosed with this
report as EXHIBIT A.

b. For pertinent requireuents of the Co:1e of Federal
Regulations see the following:

(1)

(2)

For drainaGe structures see paraerallh
208.10 (d) of EXHIBIT A.

For closure structures see paracraph
208.10 (e) of EXHIBIT A.

Fer pu.rapinc; plants see paragraph
208.10 (f) of EXHIBIT A.

2-02. Description of Equipcent. -

a. :Navigation Gate: A tainter gate is installed
in the lower end of Wetherbee Lc.ke to permit boat passa3e
between Wetherbee Leke and the San Joaquin River during safe
water conc1itions • During flood conditions, the gate is
closed to prevent water in the river from backinc up into
the lake. The cate is provided with a cotor operated hoist
which hes provisions for a hand crank.

The centrols for operating the gate are located in
3 sheet eetal inclosure adjacent to the gate position indi­
cator. To operate the gate, the screw fastened cover oust
be reooved, and the appro~riate raise or lower button tIDSt
be cecentarily pressed, and then released. The Gate will
continue to travel until stopped by depressine the stvp­
button. The li~t switches are set at the bottoD, one foot
froD the top, and the top. The travel of the Gate can be
deteroined froe the Gote position indicator. Interlocks
are provided to prevent the actor froe turning in the event
the hoist cables becoee slack, or the canuel hand cronk is
engaged. If a slack in the cable occurs, the Gote eay be
raised by pressine the LSSC and raise push-buttons
sitJUltoneously.
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b. Punping Plant: Three PUIJPS are useel to transfer
water fron the lake into the river in the event (the IlCvig3ti"n
GCte is clcsecl and) the water leyel in the lake beccces too hiGh·
These purJps, rated: 22,500 GPM at 16' TDH are connected to 125
H.P Motors. The cotors are provi<1ed with reduce<1 voltc.ge
starters and Band-Off Autonctic switches oounted in the switch­
board. The starters flJr pUlJpS 1, 2, and 3 are providecl with
10, 11, nnd 12 oinute tine Qelays respectively in ortier to
prevent sinult::meous starting and cycling of the PUI:1I's.

The puops can be started oonually b;r placin13 the H-O-A
switch in the Hand Position. ~'1hen placed in the Autooatic
position, the starting of the puqps is controlled by the
float switch.

c. Float Switch: A six stage noat switch is
nounted over the float-well inside the oetal house. E~ch

puop hes two switches contrclling its starting and stopping.
Three of the steges are use~ for succer operation, and start
the P~)s when the lake level reaches 12.1, 12.3 and 12.5
feet respectively on the gage. The other three stages are
set for lake levels of 6.1, 6.3, ana 6.5 feet and are used
~uring the winter. A suncer-winter selector switch on the
switchboard deternines which three stages will be used.
Each pUl:p will stop when the lake level has been clrawn to
an elevation 1 foot below its start setting.

2-03. Proce<1ures Used in Operating Equipoent. -

a. SUtlrJer Operating (May through SeJ?tetlber) ­
Frequent visits to t~e site will be required as necessary in
order to observe changes in the water elevation in the lake.
Un<1er norcal conditions, this elevation will be below 12 feet,
the Bate will be left open, and the pumps will be turned off.
During the sunner, if the water level reaches a 12 foot
elevation, the gate shall be closed, the sucmer-winter switch
shall be turned to the sumner position, and pumps 1 and 2 will
be turned to auto::l8tic, putlp 3 will not be used. As soon es
the water drops below 12 feet, puqps 1 and 2 shall be turned
off, and the Bate is raised.

b. Winter Operation (October through. April) ­
During the winter tlonths the gate shall be closed whenever
the staGe in San Jt.aquin River adjacent to lvetherbee Lake
is forecasted to, or actually exceeds 12.0 feet. This 12.0
foot stage corresponds to a ~Jf foot stage at the upstream
Vernalis gage, for which official forecasts are made by the
joint Federal-State River Fbrecasting Unit in Sacracento.
Accordingly, whenever an official forecast is issued of stages
in excess of~ feet at Vernalis the operator shall close

M.,S
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the gate os soon as practicable. ~~en the gate is close~,

the suucer-winter selector switch shall be placed in the
winter position anu all pucps set for automatic operation.
This operation condition shall persist until the stage in
San Joaquin River at the gate has receded to 10.0 feet or
less, and there is no forecasted rise above 12.0 feet in
San Joaquin River at the gate. Then the putlP shall be shut
off, the gate opened to and held at about 1.0 feot opening
until the water surfaces in the river and lake have equalized,
thereafter the gate shall be raised to the full open position
until further closure becomes necessary.

c. Pucp Operating Conditions -

Sunmer \'linter
(May - sept.) (Oc~:::pr:'l)

(1) Minicuo starting static heau 12.6 12.6

(2) Norcal starting static head 12.6 18.6

(3) ~~oun operating static head 13·6 19.6

(4) capacity at 1.1aXimut1 operating
static head - GPM 22,500 19,500

(5) Number of punps operatinG 2 3

(6) ~~muc cotor horsepower 125 125

2-04. Preventive z..~intenance. - Periodic visits shall
be made to the site, as required, in order to perform proper
maintenance on all itens of equipment.

It shall be the duty of the local agency responsible for
maintenance to kee? in contact with the State Department 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 reaCing ot
14.0 on the gage located on the right bank of the San Joaquin
River immediately downstreaI:1 froI:1 the Mossdale Bridge on U. S.
Highway No. 50.

The Flood Operation Center is responsible for Data
Collection and issuance of a joint forecast with the U. S.
Weather Bureau and coordinates with the Sacramento District

4



Engineer" and other agencies to keep appraised of the
current situation in accordance with terms of the Memorandun
of Understanding dated 1 November 1956" between the Division
Engineer" U. S. P..roy Engineer Division" South Pacific" and
the Director" Department of \-later Resources" state of
California for cooperative action during flood emergencies.

5



~r SECTION III

REP!l!R OF DAMI.GE TO PROJECT WORKS lJID
METHODS OF COMB1\.TING FLOOD CONDITIONS

3-01. Repair of Dor..ajJe. - In the event of seric,us
dooa~e tv the pruject works, whetter due to flood conditions
cr other causes, cnd which cay be beyond the capability of
local interests to repair, the Superintendent will contcct
o represent~tive of the Dcpartoent of Water Res)urces, State
of Californio, whQ coor(l1nates oointenancc of project wvrks ;;,;f
the Socrocento River Fl~od control Project. The State re~­

rcsentative will give assistance or odvise, or will dcteroinc
appropriate action to be taken.

3-02. lIP:?l1 ::aole 14ethods of Coobating Flo;)ds. - For
o?plicable oethods vf ccobotinc floud conditions, rcfercn~e

is u~de to Section VIII, of the Stnnd..'1rd Ol")eration onl
Mninten~nce Manual, where tl:e subject is fully covered.

6
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<l\) GellerClr. U) 'n1e structures IU1d
'acllltles constructed by the United
Siotes for local flood pl'lllecUon Ihall
be COJIUftuoualY Iftlalntalned In 8IIch a
manner IU1d operated at such tlma IU1d
for such pa10da as 1ftQ' be n_.., to
obtaJn the ItWlbnlllD bn!eRl&

(:U 'n1e SlAte. POIIUcal IUbdlmlon
thereof. or oUler raponalble local
lI8C'I\C)'. which farnlshed __ U1at
II WID InlI1nlla1n and operate flood eon­
U'Ol worts In ac:cordAnee wlth raNia­
tiona DftKrIbed by the 8ecretar)' of the
Army. laS ftCIUIr'ed by law. Ihll1l appoint a
~anent ccnnmlttee coDlSatln, of or
hraded by on ddlll herelnBfter called
&he "8u1JerIntendcnt." who IhBIl be re­
spon.oIl1~for tbe de9etopment and main­
tenQJlce of. and dlncUJ' In chara of. an
or'lllUllmtion respcmlb~ 'or the delent
oPt!mtlon and malnlfttance 0' GIl of the
,trudllftS and 'lIdUtlea durlnlr flood
periods and for conUnuous InspecUon
3nd mlalntA!nance of the DmJecl wora
during periods of low watA!r. GIl without
east to the United 8tates.

13) A raerve lAIPPIy of materlala
nef'ded during a 1l00d emeraenllJ' aMI1
be ktPt on hand al all U-.

14) No encl'OllChment or IftSpua
which WlI\ odvenel, atrect the cIIldenl
operatlon or matotenance of the project
worb alWI be permitted upon the r1Bb18­
of-WIlJ' 'or the~ faclllUea.

'51 Ho ImPl'O'lftnCDI shall be IIIaRd
oVt'r. UDder. or throuIi:b thc wllUl, ICYeeI,
Improwed chaIlnels or aooctwara, nor
shall any excovaUon or construcUon be
Pt'rmlttcd Wlthln tile Ilml18 of the DmJ­
t'CI rtllht-o,-WQ'. nor shall any chanlC
be made In any feature of the worb
wllhout Drlor deterinlnatlon by the DIs­
trlt't EnlrlnCftO of lhe Departlllenl of the
Army or his authcrlud representative
Ihat such Improvemenl, excavation. can­
51 ruction. or GI\erotlon will not lldVtlraely
nltrcl the 'unctionIn. of the protecUve
'aclllUes. Such Itnpro_ents or altA!r­
allons laS may be found 10 be dC&lrable
nn" pennlaalble UDder the above de­
Icrmlna~on shlall be constructed In ac-
cord&llce wlth staDdud eqtneerltll
practice. Advice reprdlng the etrect of
proPCl5Cd Itnprovemen18 or a1lcraUcna
on the fUncU01IlDg of the PI'OJect and In­
formaUon COllcernJlII IDCthoda cf COD­
..rucllon aeceptaIJIe UDder standard ell­
Iinoem. prucUee ahaII be obtolned from
the Dlab1c\ BnJrtnea' or. U oUIenrtac
obllllned, ab4II be wblllltted 'or his apo
provll. Drawlllgs or prints ahowInl
wch 1Inprovemen18 or Illcratlcma as
IInaIJy conaVucted ahaII be IlImIahed the
Dlstrtct Bnlllneer afler ccnnpletlon of the
worlL

CS) It shllU be the duty of the auper­
Inlfttdenl to aubmll a aemlannUla! report
10 &he DtatrIet Bnl\lIeer OOYerItlI blIpec­
tlem. mahs&enanee. and oreraUon of the
protecUve wora.

(7) 'I1It! DIatrIe& 8D11neer or hla au­
thorlled representaU", IbaII have ac­
ceaa al allU- to au pqrtIcna of the pro.
tecuft WOIb.

Ill. r.lllln\l'nance mrMUrt'lI or rrpnln
whit'll th" District r:nllln~r dl'ell1a nr'C­
~ ,hl\lI he promptly tBlren or ml\dt'.

1111 AI'I,roprlale mellSurea shall be
latm b, local aulhorlUea to Insure thlll
the IIcUvlllea of IaII local ol'\lanlaaU"nl
opemUnR Imblle or private 'acllltll'tl cnn­
nl'eled willi tho prolectlve worb nre co­
ordlnait'd wiLli 1I10se 0' the superlnt('nd­
enl's of\TlInJanUem durlnll ftood period.,

ClOt The DePArlmrnl of the Ann, will
fUrnish 1000ai IntA!rt!:lu with an ()PClllllon
Ql1d Malnit'nance ManuIII for clleh enm­
pIeled proJl'et. cr M'flalllie useful parI
Utt'reof. to IIaIId thom In UJTlIln. oul
UIr.Ir obllcatlona undftJ' this PAn.

Ib) ,,",-(1) Ma'nkttnce. The
Buperlntendenl shall proytdo 'I all Umea
lAId1 maintenance a:' mQ' be required to
lnaarc Sl!fVIceabIIlly 0' the alnlctum In
UIII<! of 11*. MClL'lUrealhan be tokeo
to promote lhe arawUt 0' 1Od. exterml­
nllie burrowlnR animals, and to provide
'er rouUne mo"'nll of the araaa lind
wecda, removal of wild growth and drUI
dejlOS\18. lind "-palr of dllmn,c caused by
cnmon or oUrer forct'!l. Where prae­
Ucnble. mCBtlurea shall bo lotm to retard .
bank el1l&lon b, plnnlln, of wlllow~ or
oU",r suitable iJI'lIWUI on areu rlverwQrd
of Ihe levees. Periodic Inspccllona shlall
be made by tho 8upcrlnlfttdenl to Insure
thllt the aboY1l malnlt'DAnce measures
are belnil eftecUl'llJ, carried 0111 and.
furUler. to be eerlIa1n \hal:

III No unuawat aelUenlent. &loulbln,.
or lllllterlal 1cSI of !trade or Iagee crou
aedIaD has laIren place:

(II) No eavl'" has occurred on either
&he tQJld aide 01' the rtoer ldde of the levee
which mlllhi alleel tho alabillt, of the
Icvce RCUon:

1111 I No aeep:l8C. Alumted areas. or
And bolla are oecurrIn,:

II,) Toe drIIIIlap aratA!ma IU1d pra­
sure relief walla are In IIOOd WlIrkln8 con·
dlUon, IUId thlll auch flldllUea are not
becomln8 e11l11ed:

(,) DrBlns throUllh the '19_ lIJId
,nles on anld drlllns are In good worklll8
candillon:

IvI) No revetmenl work or rlJI\'IlP has
been displaced. washed out. or remOYed:

(vII) No acUon fa belll8 taken. 8IIch
as bumlnll grua and weed3 durin, in­
appropriate SCIIaC1IS. which "'II retard
or destro, Ute £1"OWth of 1Od:

IVlU) Accaa I'GlIda to aDd on the levee
are belll8 properly matolalnllll:

IIzl CIlIUe III4nIa and plea are In
IOOd condlUon:

Ix) Crown of levee ta Ihaped so III to
drain mutllJ'. DIId rolldwaJ' tIIereoD. "
an,. ta well shaped and IDAlntalnllll:

(X.I) There Is IlO unaulhorlRd IfGllna
or vehicuillt lrllfIIc on the levca:

IxlU Encroacllmen18 are not being
made on the le_ rlllhl..f·war which
mlshl endanger tho atrullture or hinder
Its proper Md elllelenl funcUonlnlf dur­
IDlr times of omer;enc,.

811ch Inspeetlona r.hIlll be made Im­
mediately prior 10 the bellnnlnG 0' the
ftGOd _n: Immediately followlnl each
major high waler Derlod. and otherwise
al Intervala nol exlleCdJnll 00 clara. and
sUclllntermedlAta tlmea III IftQ' be n_­:<II" to Inwre the brat pcsaIble care of
the levee. ImtDedJate atepa 11'01 be laIren
to corred danGerous amdlUona dI$e\osed
by such InapecUona. Re8ular malDte­
DAnce ~r IIImSIIIeS ahaJ1 be _­
plUhed durlnlr &he IIPProDriatA! _
lIS acheduled by the SUperinlendent.

12) Opc7Stlon. Durtn, IIood pertods
the levee shGlI be patrolled COJIUnlIOusly
to IocIlIo posatble lIfUId bolla or unusual
wetIteaa 01 the IIIndward &lope lIJId to be
certain thaI:

en There are 1\0 Indleallona of IIIdea
or 1I0ullba develCIJIllll:

(IU Waft wash or IICCI1Irtn, aoUon Is
nol occurring:

(III) No low reaches of levee ell..
which mllY be overtopped:

lIv) No otha" llOlIdlUona llI1at which
m1llhl endanaer l~ atnlelun. .

ApproprIAte lldVlllecl lIIelIaUreI WID be
taken to IIIIUnI the.~ of ad..
quale labor and _leI1aIa to IIIOd lID

COnUnlr.ndes. tmmedlAle mIlS will ~
taten to control any condlUon whIch
tndannera the levee and to repalr the
damllied sccllon.

Icl Flood UlGft_1l1 Ma'n~allc,.
....rlodlc Ins~lIonll shall be made b, the
8uperlnit'nd"nl 10 be urlnln thllt:

II) No llrt'J)ltlle, Atur.ted arCllll. or
sand 00113 lin' occurrlnll:

1111 N" undu'! scltlt'ln,.nl has oc:curred
which 1I1ft'CL8 the slablllty of the 9fall or
lis wait'r t1l1htn,..AS:

11111 No tnell eXIat. tho roots of which
IIIllhl nt'!nd undrr the Willi and 011"1
ICftlcntrd "!'PilAr IIllths;

Cit) 'nJe CAlnllftlle has not undergone
eraclrlllll. ehlpplnll. or brealtlnll to an
elI:m\I which might atrt'Ct the &lablllt,
of &he wall 01' 118 WlItA!r Uilhtn_:

(9) There are no mcrolIChmenu upon
the rlllht-of-way which mtlhl endanlll!l'
&he structure or hinder Ita funcUonlnll
In time 0' 1Iood:

IvI) Care III beln, nl!l'Claed to pre­
venl accumulaUlln 0' trash and debrl.
'dJacenl to w.lla, IIIId 10 In.'ure that no
IIrt's are ~Inl built nellr them:

Ivlll No bank cllvlnR conditions ('zlst
rlverward of Ihe wall which mlllhl m·
clAnll'!r 118 sloblll17:

Ivllll 'lee draln.,o aratA!1IIS and pre...
sure relle' wells are In good worklnll can­
dlUon. and thai 'uch facilities are not
becomJna e1cll1ed.

Such Inspections shall be lIIode Imme­
diately prlOl' to &he belrInnlna 0' the fIoocI
season. Immedlatel, folloWing each ma­
Jor hlllh waler period. and ethenrue al
Intenals not neeedlml DO dan, Mt'...•
urea to ellmlnatA! mcrolIChmenla and ef­
fect repairs found~ by such In­
SJlt'CUom sball be undertaten Immcdl­
atA!ly. All repafrs Ihall be accomplished
b, method' -sJlIlble In aIondllrd en­
lIlneerln8 practlcc.

121 Gpmlilon. COnllnuoua patrol 0'
the wall shall be mllintalned durlnll flood
period.' to locate JIOSllIblelellltqe al mon­
olith JlIlnL8 or at'ePl\110 undemellth the
wall. P10aUnl plant or boa18 wlU not be
allowed to lie .la11l81 or tie up to the
wall. ShOUld II become n_rr durlnl
• ftood emcnzenc, to PllSS anchor eablrs
over the wall, adequate mCB'lUre£ Shllll
be IIlton to protA!cl the concreto lIJId con·
atrucUon Joints. ImmedlntA! steps sh.O
be laIren to cancet IIny condition which
endanlll!ra tho sllllllllt, of the wall.

(d) Drafnag4! ,lrut'fur_IU MGblte­
Rallce. AdcquatA! measures llhal1 be lIlIrOD
10 Insure that I~I and outlel channels
are kept open and that trash. drift. flI'
debrts fa not &llowed to llCCUmulatA! nellt
dralllllle structures. PIliP lrlltes lind
lIIanuDIl, Operllted lates lIJId val\'U 01\
dratollio structures shall be CZl1l1Ilned.
oiled. and trllal opemted al 1'"'3S1 once
everr 80 dllJ'l. Where dralnlllle slruc·
tures are proVided wllh slop 1011: or lIlhcr
cm"'llenc, closures. the condition or ~h.

cqulJllllenl and Its houalnjf shall be In­
specled retlulllrl, lind a UllIl Inst~laUon
of the emerllcnc, closure shall be mllde
III leaal once mch )/ear. Periodic 11IJo~­

Uona shltll be made by tho Superln~nd­

ent to be cerlaln thllt:
UI PIpes, plea. operating mechantam.

r1prap. and hcodwBlIa are In lood con·
dlUon:

lU) Inlet and outlet channels are open;
11111 CIlre fa beln.~ to pre\-ent

&he accumulaUon of tnuh QJld drlIrls
neu &he atructurn and thllt no ftres lire
bell11l buill near bituminous coated pipe;:

11.1 EnWon to nM oecurrlnil odJlIeCnt
to the structure which millbl emIlIn;er
118 watA!r UlIhlneas or slllbUU,.

lmmt'dlalo s\c1l3 wID be U1ren to re­
pair dama,e. ltPllICC mlaalna or brokt'll
puts, or l'CtnedY lldverae condillons dis­
closed by such InapecUona.

(21 Opmltloll. Whennu hlllh water
condltlona Impend. GIl ,alea will be In­
speeted a ,hort time before water reaches
the Inverl 0' the pipe IlIId MY obJcct
which mlllhl prevent closure of the Illl~
shall be removed. Automatic ,ales shlall
be cloae\y observed untIl n haa been II·
een.Jned thaI tho? are _rely dosed.
Manuall, operated plea and YlIlves shall
be dOled u necouarr to prevent InII­
of flood water. All dratnace atrueturea
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In le"(,(,5 .IIRII be In'\ll'Cteel fn'lluenU,
durlnll Ooods &0 naeerl&lln whrther seep.
11'1' Is lllklnil pilice DIIIRI the lines at
their eonlDc~ willi tho emblulltmmL
lmmedlDte lteps &h1l11 be &llkm to cor·
ree~ Dn, Dd¥erao condlUon.

Ie) CloIurc .truclu~lI lIolnte­
nallce. Cl0311t'O IlrUelUres lor LralIlc:
openJnp aha\I be lnapeded lQ> the IUper­
Intenden~ eYeIl' 80 dDYS to lie cel1aID
lba~:

III No parlD GIG 1IUII1Il1I;
III) Metal p:uta IU'e Ddequat.dy cov·

ered lrith paln~; . .
lUll AU movllble plVll are In laUe·

fUtory workln. order;
lIv) Prollllr clllJuro can be made

promptly when DKelallr,1
IV) SulIIden~ mlltertllls are on hand

for the ereetlon of aand bac eIosurea and
thaI ~e loc:aUon of aueb materta" wlD
be I'fGd1lF aeceMtble In UJaea of mer-
lUll:)'. .

Tllols Bnd parta ahaIJ nol be removed
tar other use. TItAl _UOIII of one or
more closure alrUdura ahaIl be mDdo
OIIoe caeh rear. Illlem&Unll Ute 1&rUc:­
lura chosen 10 thlll Olleh lIllte wOl lie
erected II~ leMl once In eRch a·year pe­
rlod. Tc1111 en:eUon of III dosure atrue.
ture. ahall be mllde wbflleftr a chanRe Is
made In key operuUns penlllllleJ. Where
I'llIIrolld OperuUOD lIIUabIaI erecuon 01
II dllSUt'e alnlclllt'O Inteaslble. rtcoraua
IIIIpec;Uon Ind drtD of operaUnll per­
IOIIne1 IIIlli lie aubsUtlJted UIereIG1'.
TrIal encuon of 8IUId baa closures III1ll&
I"IlqU\nd. ctosure _lerIaIa WIn be care­
tully cheeked .mor to lIIId loIIlIIi'lq
I!God perfocII, and daInqed or IIIIUIq
PlUU ahaIl be replI1red or replaecd tIII­
medlete1Y.

12) OpmUloft. BreeUon ofeadl IIIOV.
llble dOlUl'O ahllIJ lie atarted In I1IIIIelenl
lime &0 permit compleUon beloro ftood
willen rellch the top. ot Ute Ilrueloro
1m. IntormllUan rellllrdlnll the proper
method of en:eUng euh Indlvtdaal elos­
uro .lrUellIre..&oIether with lin eatlma&e
of the &lIIIe reqUIred lQ> In aperlenc:ed.
crew &0 comp\ete Ita erecUOII will be Ilfta
In Ute 0\lerIUaD and MatnteDaaee Malt.
lIlI1 wbteb WlI1 be fumlalled local Inlerala
upon compleUOII of the project. C1_
IlrUeturea wt11 be lnapeeled frequmUJ
dUrlDllIlood perloda to lIIcerilIIn that no
undue IClIbae Is oceurrlnll lIIId UIlIl
drola. provlded to Claro for ordinary Ied:~
aile are tuncUanlns properlY. Boata or
ftollUnll pllllll ahIlll not be Illtowed to Ue '
up to cIoIlIt'O Itructures or to d\ldlQrse
\la83l!D1ler& or ClIr80 over Utl!lll.

(f) Pumpfllv plantl-U) 1111 tilt e­
1Ian«. PumplD; plllDta ahAllbe IMpected
lQ> Ute SUperlntendenl at InlerYala not
to exceed III da1a dUrlnll I!God _
lIlId 90 dDYS durlns d·1\ood _ to
lnIuro tbAt all equlpmmlls III order lar
Instant use. At renllIf Inlenllll. proper
ml!lUUra aha\I be &aken to provide for
c1el1111Dll pllllll, lndldlnss. Ind CICIIIlpmenl,
repaJnUllll lIS lleeeIIlIf)'. Ind IUIlrtCllUJla
all lIIl\eblnery Adequate IUPpllea 01
lubrlCllllta lor 1ll1l,Jpea 01 mllChlnes. flZel
lor lllllO\lne or diesel powered CICIIIlJllllml,
llnd ftl\lb \Ilhla or lanlema lor emertlenl:)'
IIIhUnl aI1aIl be kep~ tm hand al 1111
Umea. Telephone..moe IlIlaII be matn.
llI1neel at pUlIIptlll pllAta. All (QUIP- '
mml, tndUdIna swtleh liar. traMtorm­
era. 1IIOlora. pumP'. ftIvea. lIIId IIltes
"':til be trtal operated lind ch£dced III
lmal _ ever7 80 dQI. .Meaer testa
of llII IllSlIIatlall Ibal1 be mllde whenever
Wlnn, bllI been aubJeeted &0 undue damp.
neal lIlId otherwtao at Inteml1l IIll& to
Olll:eed one il!IU'. A record ahlI1lbe kept
lhawtns the results of aucb teata. Wlr·
Inll dlldoaeel to be In 1IlI untIlItlalllClol7
condlUall by web testa IlIlaII be broq:hl
&0 a saUlfIlClof)' COndIUOll or IhlIII be
promptlY nplllc:ed DIesel IUld IlI401lne
OIIltInes IblID be atarled a~ aucb llller­
vall and allowed to f1III lor IUCh Ien8tb
01 Ume lIS IIIa7 be aeoeuarr to t--.,
lJIetr RnIceabtU~ In UmCll 01 _.
Imq. 0lIl1' IldIIed deetrtellUll and me·
c:IwI1ca ahaI1 be emploJed on Jeag and
repaIra. Operalln\l IlOJ'IlIftBe1 for ~
p111l1~ IbaII be P\"OIeJII d!lrlnll teslL ArrI

l'QUlpmen~ remoVC'll tmm the alatlnn Inr
repair or ....plneement'Mnll be relumed
or ......1lI.eeI lIS lIOlIn M prllClIcoble and
ahllll be trial opOmled I1fter reinallll.
IRUon. ~Irs requlrtna removlll of
l'Qulpment from the plnnl ohI1l1 be mlIdo
durtnc o1f·ftood 10lIIOI1' IMllfar III pne­
t\cable.

(2) OpmUfon. Col1l1ldftlt operalora
lIballbeon duly al pUmplltll p1llnta whm.
eftr tl I1ppeGrs'\hA~Ma'&:I1t' for pump
operoUOll Is ImmlnenL The O\llTlllm'
'han thafll1lllhl, Inspecl, trtlll operate.
IUld plnee In relldlnl'53 1111 plllnt eqlllp.
menl The! oprrlllor lIItllll be fllmlllar
with the equlpmrnt mRnllfaelurf'r.· In.
atrllcttOlll Rnd dmwlnlla Md with tho
"OperaUnl ''''trucUons" fnr ellch aiR·
tlon. Thd equlpmml ehlll! be! lIpOralfod
In neeordllnee wtth the abov...menllanl'd
"OpenlUIIlr Instruction." lind Clare ahall
be eserdIed lhal proper hlbrtCGUon Is
JMotIlll auppUed 1111 equlpmrnl.lIlId \holM
lI'IerhOlltlna. undue vlbrallon or nobe ..
oc:cuntllllo lmml'dlotely Ill'On ftnnl re­
ceaalOll 01 IIood waters, the pumpjnc 8ln­
Uon ahlIII be lIIafOUllhl, draned, pUll:p
hallie IlUmps Ilushed. Clnd equipment
thoroullhly lnapeeted. olleel llnd 1l1'1't\led.
A record or 1011 of pumplnll p1llnl opom.
lion .hall be kepI for OlIch 8lnUan, a cop,
af which shllli be tumla1leel the DIstrIct
Bnlflneer falla'lllllll eneh 1I00ct.

'II) C1JlIn~" IIl1d )!oftdl/llJP - III110''''_ PerIodic 'napeeUlIftlI 01
ImJlTOVed d1lIlIneia lIlId 1Iood'ftJa ahlI11
be made by Ute SUper\nlelldml to be
certain thaI:

1\) The dIlUmeI or ftoodWll7 II cIcar 01
debris. weda, and wild lIJ'llwUl:

1\11 The channel or IIoodWQ Is no\
belnl restrtded lQ> the depcD!UIIlr ot
waste ma~rtaIs, bUlld1ns of UDllulhor­
IIl!d struclurea or oUter eneroadlmenta;

mil 'rile 'CI1jiliCit~'ot lila chlU1nel or
ftondWII, Is not belna reduced by tha
ftlrmaUan ot aholl1a: .

C1vl BlIlIts aro 1101 belna dam_eel lQ>
roln Ill' wave WllSh. lIlId thaI 110 s1OUllb·
Inll 01 anb bllI occ:arred:

(v) Rtprap sedtons lIIId ddkcUan
dllrellllld wa1II are In llllOlIeandlltoll;

(vII AJIIIflllle\l Bnd e(lresB d1lIlIlIOla
IdJlleeIIl to Ute Improved chan1Id or
1I00dWllJ' are IUfIIclmU,dOllr oIlllDtrue­
Ualll llIId debrla to perml~ proper rune­
Uonlnll of lIIe PTOJeet worD.

Such Ia.peetlana .hll1l be mDde prior &0
the beRlnlllnl ot lbe flOOd ICII80II lIlId
othcrw\le a~ Inlervala not to exceed 90
dnys. Immedla~ steps wl1l be twn &0
remedy allY lIdverae condlUOIII dlWmed
by euch 1naped\1I111. MClII1IfeI will be
~lI:cn b, &he SUper\nlelldm& to promote
the llrowlh of IIllII5 an baIIIr: llopes lIIId
OlIrth ddlecUOll dlkea. The SUper\n­
tenden~ ahaIJ provlde tor periodic repRIr
lIlId e1ClU1!111J of debris willi. d1ec1i:
dlll\lS, Bnd related struelura M IIIIIY be
net:eslal')'.

(2) 0perlIU0n. Both b 111111: 0 of the
chDnne1lhll1l be Platrolled durtnll pertods
of hlllh Wllter. lIlId mmaurea ahlI1l be
t.alccn &0 protect those rellches belnll ll~
tRcked by the current or b, WllVl! wllIh.
Appropriate melll1lrell a1Il11l be talten to
prevenl Ute formaUon of 1111118 of lee or
debris. LlIrBe oblecltJ whIch become
lodlled Ip\nst Uta banll: ahllU be re­
moved. 1be Improved channel or 1Iood·
wa, &h1l111le UIorollllhlp lnapeeled Imme­
dilltel, loDow\ng mch maJer hlIlb WIller
period. As _ III PrllCUc:able there-
after. 1111 SDA8S aJld oUter detlrll ebllIJ be
removed and 1111 dluImBe &0 b4nb, rtprop,
deftecUon dlJcos lIlId WIllis. dmlnllllO oul­
lets, or oUter lIood control structures
repaired.

(h) Mllcellall_ lcu:Uitlu - CU
MlIIlI'eJl4ftee. MlGCelloncolI8 ~uree
and IlIClltUes OOII&trueted DO a pari of
tho proleeUve worb lIlId~r Itruclures
and IllCI\lUes 'll'ttlch function lIS a Plarl
of. ar llltec& UIo et1Ieln1t lunCUOlllnll ot
the protecUve works. sholl be perlodleal1J'
lnapeded by the SuPertntendenllllld DP­
proprto!e maJntenanc:e 1IIel\.'I1I1'CS taten.
Damll8ed or anservlmlblo PlUU lIIIa1I be
JePlllred G1' repJl\ced Wlthoul de_.
Areas lIIl!d tor pandlnl In eanlled1cm
WIth pumP1nll plllllta or lor leIn/Illl'U1
atoraae of interior run-olr clurIna flood

Pl'r(nda &hill' not be allowed to beCCJme
Oiled Wllh 1111, debrts. or dumpr.d mil.
terlal. The Superlntendenl ahalt lake
proper sleps &0 preven~ restriction tI'
brtdllO openInp and, whero proCUcoble.
.hall provide tor temporary rlIIItnll duro
IIII1Iaoda of brtdaea wbleb reat.rlcl dlaII·
nel eapodUos durtl\l( hlah n_

(2) OIImatfoll. MJscdlaDeciue ladll•.
Uos ahlII.I be operated &0 prnml or re·
duce aoactln, dnrlQ pertoda at b11h
WQter. Tho:;e laeIlIUc:s COIIIlrUCtcd II
a PlU'l of Ute p~fO wrb ahall lIel
lie U&ld lor JIIIJ'POlIeS ot.ber UtlAlIeod pro­
tecuOll wIthout all/lfOfOJ ot the Dl&ltIot
Bnalneer ulllaI dlllllncd Ulnal••
(lIN. .... IRa" lin, u acnaallecl: II 0 • .0.
10tlll IIJ p.a. IOn. A1IIf. I', 111M, • P.a.
I....AIII· ...~J
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The Re~lcwntion Beard
State of California
1215 "0" street
Sacramento 14, California

Gcntlecen:

Reference is oe.de to the joint inspection node on
14 hUCUSt 1963 of flood contrvl work pertaininc to the
Lower San Joaquin River and Tributaries Project fer the
purpose of transferrine it, upon coopletion, to the state
of California for cpernti0n end onintenonce.

The above work, desianated as Unit 1'10. 73, cunsisting
·::f a navigation ~ate structure nnd pum~inG pl:1nt in V1clt~1all

Sloueh, was ceJopleted on 15 !I.UQlSt 1963, in ccc.)r~ncc with
Specification No. 2135, Contr~ct No. D~-04-l67-CIVENG-62-68,

and Drawing No. 7-4-1643.

The flood control work described above now oeets the
requirenents of the Lower San Joaquin River cnd Tributaries
Project. Therefore, soid flood control work tocether with
the waterway tanks contiL~uuS thereto, are here~y transferred
to the State of California for operation and naintenance.

It is to be noted that the above described 'Work, to~ether

with flood control 'Work desi(3lwted as Unit N0. 68 ~reviously

t~ansferred to you by letter dated 11 January 1963 co~letes

all work under the above dcsi(5nOted specification, t1rmdnc
and contract.

The tlOintennnce 'Work required under the provisio:ls of
the Lower 3an Joaquin River and Tributaries Project sball
be perforwed in accordance with existing Flood Control
ReGUlations, inclosed herewith, 'Which hove been ~rescribed

by the Secretory of the I~ pursuant to Section 3 of the
Act of Congress approved 22 June 1936, 6S anended and

EXHIBIT B
Sheet 1 of 2



SPKKO-C
The Reclaca~icn Board

19 AUGUst 1963

supplemented by Q S~anclarcl OperQ~ion Qnd Main~cnQnce Manual
covering the above unit of work will be furnished "to you
upon comple~ion.

A copy of this letter is being ~rQnsmi"t~cd to the
Department of Water Resources.

Sincerely yc.urs,

/ s / Robert E. Mathe
ROBERT E. WaRE
Colonel, CE
D1s"trict Engineer

2 EXHIBIT B
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SAN JOAQUIN RIvER 8 TRIBuTARl ES PROJEClS
CALIFORNIA

WETHERBEE LAKE PUMPING PLANT

AND NAVIGATION GATE

OPERATION AND CeNTROl DIAGRAMS
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01_, Ctt Ie

xntrol CIrcUit... yfops t!Je nOlsf motor ood .<:€t~( The bro~e.

C, LQvver;(}~ V'o/hen the 'LQW£I2" contoct of· flie moster control .Hatlon 13
actuated, flf'!Jd momerdortly ond reJeos€:-d, the hOist moror ..5torts ond runs
'../I)tll rh.e 9ot-~ reocAe-5th€. norniol c./Qsed 9IJte POS/~/on ot which pvlnf
the lImit Ywdcn Qufcmcd/u:d'-y *~er;E.r~)izp_· t/:I::. CCIJrr)1 ::,IL"Ult, 'JcI, th,,; fiGht
mofor fj/id ...."'€:.ts I"rlE broke.

r bact'·ut Ir(Y7I rVErtCQvel It dunn9 normal (Jpero-l-/on, the 90h:.. mot-or :..ohould
/b,/ 1'0 stop wnert. The gol-e. reacnes the normol ro/sed Or closed pOslt/ons,
-the overrrovel IImd 'NIf::!: c~r.tQCf: stops f-he hOlsr motQr olt'3r rJverfrQVeJ
by de-ellery/Zing t/J.e-mOI"r;"o/,'·/;ne· con foetor c1'the control/,:r wdh red pilot
mdlcofl,ng, dlrEqtlon of' overfrovel 7C oper~te -the 9 Q f'e. af'ter ove.rtrove l

J

the 0ppcslte dIreCtion or. rrollel pu:hbvtTon 15 ener91zed fn permd
oper,O~/on (y'the 90fe only In the. r/;"rechon QWoy I'rcrn the ,overt-rovel
PWlrIO/7, Affo;n~enf- or' normal rOI·sed Qr lowere,d 9Qte POSit/on IS Indicakd
Cy ,--1:<:-,e.ner~1/2aflon of olert-/ avel reloy ']lld red f'llct 1191.t.5'

(I) I~ neither---- r)(/I/Iol ()F 0verfr.ovel If"md s'Nlfche:5 Jcp.5 9J!e r'Qls//?9
operoflon,o hxed qote slop WIll bloc/, Purfher gore -rrovel 1/7 the rr7lst'ng
direction .;:' neITher sfop.5' the no/sf gore lowerIng operoflon CJ.('fer the
gOf"e reaChes -/l;11 closed pOSlrton the Slack-Rope lImiT .5'wdch WIll stop
the hOiST moTor.

1.~c.J~

~ The scheme of operaflon cf ....he .~trol _System Ibr the noV/9Qr,on gote.
/3 03 mdlcated by the schemot,"c control W1rtn9 dlogram and os speed'led be/ow

o. Control Pomts The rJperof1on J{ the gate hOist motor IS contro/led by Q pU.jh­
button type. rnosfe.r confrol stotlon, located on Me 90te I?OI.:Jt~ with momen tory
Contacts deSIgnated "eAIS~ '; 'LCWI;I2~ and 7JTOP," "Jnd reO plot lights I'or overtro\l€/
IndIcatIon.

c Oeeratlon Features
(/)N-Jmeofory actuatIon of the "k2A1:JE" ond·LOW£I2~ contact's 0", the moster

contrQI' :Jatlon provIdes seal-m operation 01" the control urcuit
(Z)A /,md -ywitch wdh contacts octuatt'!!d by the movement of' #)e operormg

elements of'the gote holst ,?"ochlne, Qutomatl.colly controls~ as /ndlcofed, the
Jeqi..ler;.:'€. mcremen-lol operation and the stoppln 9 01' the operoftons IrJdlOfed
mOtJl/ofl!:! /'rom the mosIer control stotlon. TN3 lImit SWI'tcf, 'S SO connecled fo
the hOIst, machIne tl;ot the ccydoC'ts prOvl'dlng the mcretrJentol control
uu1omotfcolly Jtepy the gote If'! below the normal open pes/tlon Further gote
~r:~/on fa normal open posdlDn IS accomplished by energlz/I?9 rOIS€. puJh-

(3) Momentary acfuatlon of .the "STOP" contoct of'the moster C07trol station
dur:lng ony operotJ'On automatlcolly de-ener9lzes fhe contrd:lr-:"-·jl·f. ~"()PS t/:,e
hOlyt mar'or /Jnd 5ets fne broke

. 2 Se9<.JenC'e 01' OperatIOn

a QO/:JlQO WIJ~n the ·i2AIS£" conto of of the mO.:Jler control J'faflon IS actuated
held momentortly and releo~ed, the hOist moror storts and rvnt unfl'l . the gok
has rOlsed cpprt?xITnof"e/y one fbo.t" below the, normal open pOSItiON, of
which pOln~ the Increment I':mll swJlcn Qutomat/coll y de-enerQ/~es- 'l'n.e
cont"r,ol CirCUit" S'(Op3 fix: hOlsf motor and sets. the lJrale The 90fe. cord,nues
to rise when the RAISE" button contocr /5' OgOIr) puShed} held momentarIly
ond re/eo.Jed The gote mofor .;forts and runs unfJ! The qare reocl)es me
raised posit/on where the 11m,./- J'wlfch oufomatlcolly de- enerQizes tne

PU."llDuMDllntIOlIKTIONOIL \ ..... NONE

ROBERT E. MATHE I ,.. NO.

-I'K ,KII' NO.

SAFETY PAYS

•
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