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SUPPLEMENT TO STANDARD
OPERATION AND MAINTENANCE MANUAL

LOWER SAN JOAQunf RIVER & TRIBUTARIES PROJECT, CALIFORNIA

UNIT NO. 6-A

LOWER SAN JOAQUIN RIVER FUMPn'tG PLANT

SECTION I

INTRODUCTION

1-01. Authorization. The Lower san Joaquin River and Tributaries
Project (of which the San Joaquin River Levees is a pa.rt) was author­
ized by the Flood Control Act of 22 December 1944, Public Law 534,
78th Congress, 2nd Session, Section 10 of which reads as follows:

II • • •• The pla.n of improvement for flood control
and other purposes on the Lower san Joaquin River
and tributaries1 including Tuolumne and Stanisla.~$

Rivers, in accordance with the recommendation of
the Chief of Engineers in Flood Control Committee
Document Numbered 2, 78th Congress, 2nd Session,
is approved, and there is hereby authorized
$8,000,000 for initiation and partial accomplishment
of the plan••• II

J?arallel authoriZing legislation by the state of California is contained
in Section 33 of the Water Resources Act, Chapter 1514, CB.lifomia
Statutes of 1945.

Public Law 327, 84th Congress, 1st Session, approved 9 August 1955,
authorized modification of the project for flood protection on the san
Joaquin River and tributaries, california, to provide for construction.
by responsible local interests, at no cost to the United States, of
levees and channel improvements, as reqUired, upstream of Merced River,
in lieu of acquiring flowage easements, subject to approval by the
Chief of Engineers. Chapter 1048, 1955 Statutes, State of California,
authorized the State Reclamation Board to execute the substitute plan
for the area along the San Joaquin River upstream of the mouth of the
Merced River.

1-02. Location. The Pumping Plant is a part of the Lower San
Joaquin and Tributaries project, a major portion of which consists of
Federal levee and channel improvement and bank protection along the
Lower San Joaquin River from the
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mouth of the Merced River to the Delta. The pumping plant
lies about 4-1/2 miles East of the t~n of Patterson and about
6-1/2 miles North of the to"m of Cr~Jll s Landing at a point
behind the East levee of San Joaquin River about half way
between Patterson Bridge and Lateral No. 5 drain of Turlock
Irrigation District.

1-03. Project Descrip~ The pumping plant consists
of three drainage pumps with a rated capacity of 30,000
gallons per minute each at 13.7 feet static head, and a sump
with an active storage capacity of 210 acre feet, exclusive of
the capacity of the diversion channel leading from the over­
flow weir at Lateral No.5 to the sump. Facilities are
provided for gravity now of waters carried by Lateral No.5
through the levee a.t Lateral No.5 when San Joaquin River is
at low stage. Facilities are provided for gravity flow of
local drainage waters through the pumps. As the gravity now
capacity through the PU:llPS is insufficient to pass the normal
gravity fio.vs through the Lateral No. 5 drain, the pumping
station must be maintained in an energized state ready for
automatic operation in the event the outlet through the levee
at Lateral No. 5 becomes inoperative for any reason.

For more detailed description of the pumping plant facilities
see paragraph 5-01 of this manual.

1-04. Construction Data. Construction of the Pumping
Plant for Interior Drainaeeoo the Lower San Joaouin River and
Tributaries Project was accomplished under Contract No.
DA-04-l61-CIVENG-60-96 by the John Delphia & Fred J. Early Jr.
Co. Inc. during the period from 3 July 1960 to 11 Feb. 1961.
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SECTION II

LOCAL mOPERATION REQUIREM-eNTS

2-01. Requiremen~..of Local CooEeration. As stated in
F.C.C.D No.2, =-t8th Congress, 2nd session, and Public Law 327/84/1,
local interests are required to (a)bear the cost of all improve­
ments as required along the San Joaquin R:i.ver, upstream from the
mouth of the Merced River; (b) Furnish all lands, easements, and
rights-of-way necessary for construction or improvement of levees
by the Federal Government dOo;TIlstream from the mouth of Merced
River; (c) Furnish fl0'11age rights to overflO1'1 certain lands along
the San Joaquin River, bel~ the mouth of the Merced River; (d)
bear expense of utility alterations and relocations; (e) hold and
save the United States free from damages due to the construction
works and their subsequent maintenance and operation; and
(f) maintain all levees and channel improvements after completion
in accordance with regulations prescribed by the Secretary of the
Anay.

2-02. Assurances Provided by Local Interests. The state of
California by legislation enacted in 1955 has agreed to furnish
the required cooperation. Section 13657 of the State Water Code
states:

IIExcept as otherwise proVided in Chapters 1 and 2
of this part, the Reclamation Board shall give
assurances satisfactory to the Secretary of ~ar

that the local cooperation, required by Section 3
of the Act of Congress approved December 22, 1944
(Public, numbered 534, Seventy-eighth Congress,
Second :'Session), and Section 2 of the Act of Congress,
approved August 18, 1941 (Public, nwnbered 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
~ flood control projects on any stream fl~ving into
or in the Sacramento Valley or the San Joaquin Valley
hereinafter approved and authorized by Congress. tt

2-03. Acceptance by: !-.lle State Reclamation Boar<!.
Responsibility for operating and maintaining the con~leted works
was officially accepted by the Reclamation Board of the state of
California by letter dated March 30, 1961, as shown on the attached
letter of acceptance, EXHIBIT E.

-3-
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Sf,c'u:.n III

MAINTENANCE AND OPERATION - GENERAL PROCEDURE

3-01. Reference to Approved Regulations. This manual is
submitted in accordance with provisions of Title 33 - Navigation
and Navigable Waten, Chapter II, Corps of Engineers, Department
of the Army, Part 208 - Flood Control Regulations, Maintenance
and Operation of Flood Control Works, approved by the Secretary of
the Army, 9 August 19~, a copy of which is included as EXHIBIT A,
Sheets 1 and 2.

3-02. Intent of Refulations. The general intent of the
regulations approved by he Secretary of the Army is stated in
paragraph 208.10 (a) (1) as follows: "The structure and facUities
constructed by the United states for local nood protection shall
be continuously maintained in such a manner and operated at such
times and for such periods as m~ be necessary to obtain the
maximum benefits."

The principle mission of the Corps of Engineers, during nood
emergencies, is to insure that flood control works are properly
operated and maintained and offer technical advice to enable local
interests to obtain maximum flood protection. All other matters
become secondary and will 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 are insufficient to cope
with the situation and the necessity for an emergency proclamation
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 nood fighting. This
agency is authorized to request Federal assistance from the
Corps of Engineers when State and local resources are insuf­
ficient to cope with the situation. Therefore, it is desired to
emphasize that requests for Federal assistance in flood fighting
should be made only when it is evident that County, State
and/or other local equipment and manpower will be exhausted arid
local resources are insufficient to cope with the flood
emergency situation.

3-03. Purpose of this Manual. In view of the laa:ge number
of local f100d protection projects authorized by Congress and
the repetitious nature of regulations to govern maintenance and
operation of each individual project, and in order that local

-4-
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interests may be fully a,l?'are of the extent of' the obligations
assumed b.Y them in furnishing assurances of local cooperation
for projects to be constructed in the future, the general regu­
lations described above Viere established by the Secretary of the
Amy. The general regulations approved by the Secretary of the
Army, August 1944, were intended to be sufficiently broad in
scope and general in nature as to be applicable to all flood­
protect-projects for ",hich such regulations are required by law.
section 208.10 (a) (10) of the regulations read as follows:

"The ""ar Department will furnish local interests with an Operation
and Uaintenance Manual for each completed project, or separate
useful part thereof, to assist them in carrying out their obliga­
tions under these regulations. It This manual has, therefore, been
prepared to furnish local interests \nth information on the
project lVorks and advise as to the details of the operation and
maintenance requirements applicable to this particular project,
to state procedure required by the Department of' the Army, and to
indicate satisfactory methods of flood fighting operations and
emergency repairs. The project Vlorks are to be maintained and
operated in accordance with the Flood Control Regulations referred
to above. and interpretations thereof contained herein.

3-04. Definitions. 'rhe term "District Engineer" shall be
defined to mean the District Engineer of the Sacramento District,
Corps of Engineers, u. S. Army, or his authorized representative.
The tenn IIright bank" or "left bank" shall be defined to mean
the right or left bank or side, respectively, of a stream or
channel when facing downstream.

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

,,( 2) The state, political subdivision thereof, or
other responsible local agency, which furnished .
assurance that it will maintain and operate
nood control 'Works in accordance with regu­
lations prescribed by the Secretary of '~Tar,

as required b.Y lmv, shall appoint a pennanent
committee consisting, or headed by an official
hereinafter called the "Superintendent", who shall
be responsible for the development and mainte- .
nance of, and directly in charge of an organi­
zation responsible for the efficient operation
and maintenance of all structures and facilities
dUring flood periods and for continuous

-s-



inspection and maintenance of the project
works during periods of lCIV water, all with­
out cost to the United states.

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

(4) No encroachment or trespass which will adversely
affect the efficient operation or maintenance
of the proj ect works shall be pennitted upon
the rights-of-way of the prote<:tive facUities~

(5) No improvement shall be passed over, under or
through the 'Valls, levees, improved channels or
fiood-1ClYS, nor shall any excavation or con­
struction be permitted within the limits of the
project right-of-way, nor shall any change be
made in any features of the works without prior
determination by the District Engineer of the
'~rar Department or his authorized representative
that such improvement, excavation, construction,
or alteration will not adversely affect the
functioning of the protective facilities. Sucll.
improvements or alterations as may be. found to
be desirable shall be constructed in accoxQance
with standard engineering practice. Advice
regarding the effect of proposed improvements.
or alterations on the functioning of the project
and information concerning methods of construction
acceptable 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 improvements or alterations as finally
constructed shall be furnished the District
Engineer after completion of the works.

( 6) It shall be the duty of the SUperintenden't* to
submit a semi-annual report to the District .t":
Engineer covering inspection, maintenance, and
operation of the protective works.

(7) The District Engineer or his authorized repre­
sentative shall have access at all times to
all portions of the protective 'V'lOrks.

-6-
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(8) Maintenance measures or repairs which the
District Engineer deems necessSl~, 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 pro-
tective 'tVorl<:s are coordinated with those of the
SU!Jerintendent r s organization during flood periods."

*In this case the "Superintendent" will be a repre­
sentative of the State Reclamation Board.

3-06. Assistance to be Furnished b.Y the District Engineer.
The District Engineer vrill:

a. Furnish to local interests liAs Constructed" dra';7ings
of the project ,,'orks at the time they are transferred.

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

c. Submit to the Office, Chief of Engineers, all cases of
noncompliance with full details thereof for determination of
corrective measures to be taken.

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

e. Assist local interests as may be practicable, in their
duties of ascertaining stor.m developments having flood-prQducing
potentialities, assembling flood-fighting forces and materials,
and initiating and carr,ying out flood-fighting operations •

...." "
J . _ ._,~ ,,.-, ,.'
.. (.. {#" ••. -- •

3- 3-07. Responsibilities of the .Superintendent. In line with
the provisions of the flood Control RegUlations, the general duties
of the Superintendent include the following:

a. Training of KeY' Personnel: Key personnel shall be
trained in order that regular maintenance work may be per­
formed efficiently and to insure that unexpected problems
related to flood control may be handled in an expeditious and
orderly manner. The Superintendent should have available the

-7-
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names, addresses, and telephone numbers of all his key men &"'ld
a reasonable number of substitutes. These key men should, in tum,
have similar data on all of the men who \'1i11 assist them in the
discharge of their duties. The organization of key men should
include the fol10W'ing:

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

( 2) Sector foremen in sufficient number to lead
maintenance patrol work of the levee, inspect
the channel, and operate the gate structures
properly during ncod periods. High qualities
of leadership and responsibility are necessar,r
for these positions.

b. Files a:ld Records. The Superintendent shall maintain a f
file of reports, records, "and drm.vings concerning the project·
works, readily available at all times to'the District Engineer.

c. Encroachment or Trespass on Right-of-'''iay. In accordance
with the provisions of Flood Control RegulatiOns 208.10 (a) (4),
no encroachment or trespass which will adversely affect the effi­
cient operation or maintenance of the project "vorks shall be
permitted on the rights-of-way for the protective facilities.
The SUperintendent willL~e{hi:0r~_c!Y.~~..J1.oj;.ices~_:t9.,..£.~..RQ~1..~g ..
at conspi.9.E:9J.!~Lp,lJ'Q~p-,~~_.,' -project.-.right-of-wqdirecting. '"

-_p~~~~nt~9Al.~.(t.iihi.s._.~~~~g!1"' The Superintendent shall
arrange for the prosecution of offenders under local ordinances
and report action taken to the state Reclamation Boarda

d. Permits for Improvements or Construction within the .
Pro.1ect RIght-of-"/ay. AIl request.s for permits for const.ruction
of any improvements of any nature within the limits of the project
right-of-way shall be referred to the District Engineer through
the State Reclamation BOard for determination that such con­
struction will not adversely affect the stability, safety, and
functioning of the protective facUities, and for definition of
conditions under which permit should be granted. These conditions
will include, among others, the following items:

(1) That all ",ork shall be performed:

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

.8-



state Reclamation Board sufficiently 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 '"ork, liAs Constructed"
dravlings or prints, in duplicate shOt"ling such
improvements as finally constructed shall be '
furnished the District Engineer.

e. Coordination of Local Activities. In accordance 1'1ith
the provisions of nood o:>ntro1 Regulations, paragraph 208.10
(a) (9), the SUperintendent will, during periods of nood now,
coordinate the functions of all agencies, both public and private,
that are connected't'lith the protective works. Arrangements shall
be made with the local law enforcement agencies, street depart­
ments, and railroad and utility companies for developing a
coordinated need-fighting program; §lld an outline of_1bJ..fLP.ro-

~~ram shal:L..9,~.J~l~Sl,.:!~'!-'~~~h~'T<~!!I~~ct_~~,~~~!.~

f. Inspection.

(1) Flood Control Regulations, paragraph 208.10
(c) (1), are QUOted in part as follows:

neb) Levees (1) Maintenance ••••• Periodic
inspections shall be made by the SUperintendent
to insure that••••••• maintenance measures are
being effectively carried out----- SUch inspec­
tions shall be made immediately prior to the
beginning of the nood season, immediately
following each major high water period, and
otherwise at intervals not exceeding 90 days
and such intermediate times as may be neces­
sar,y to insure the best possible care of the
levee."

(2) The suggested check lists and instructions
shOt'nl in EXRIBIT F, Sheets 1 to 8, inclusive, are
to be followed in each inspection to insure
that no features of the protective system are
overlooked. Carbon copy of the inspecto.r..!.3­
original field notes"?8. ";,~,c.gr.4".4_,,oJt-~the..,check....

"~ls'-t"~sliB1r'oe"'lranSiii:itted t .the District En ineer.. ,-. -, ~ ," "",'" ".....,_. -." - ••,-,,~.- ... _.. ,~ ....~•.qQ.,.."", ..~.,.,~~._--~,--~ ...~, ..-- g,...- ...." .."
_.~~~~8:~~~Y_.JQg<?Ting.~a.~~ ,.~~P,~~,!-1~;mJ ..'¥.l4.9!l§l ..,..

cOEY" includweC!j!~..,.~~m~J.osu:r..eJ_tQ..'\ih~J~mi-,@lJIlu~
report' as provided in paragraph 3-07 fh) <Jl..QL
this manual. ... ---~-~._-

r-*~_~~'~-

.~,,.,: '.' .'
-9-
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g. !~aintenance.

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

neb) (1) Maintenance. The superintendent shall
provide at all times such maintenance as may be
required to insure serviceability of the
structures in time of flood. Heasures shall be
taken to ---- exterminate burrowing animals, and
to provide for •••••••••••••••••••• removal of
wild grorrth and drift deposits, and repair of
damage caused by erosion or other forces••••••
• • • •Immediate steps will be taken to correct
dangerous conditions disclosed by such inspections.
Regular maintenance repair measures shall be
accom!Jlished during the appropriate season as
scheduled by the Superintendent. 1t

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

(3) All repairs shall be made in accordance with
standard engineering practice, to line and grade
and in accordance with details shown on the
construction drawings for the project works,
copies of which are included in EXHIBIT B. No_
change or alteration sMJ,J....bJLmade._.1rt..an3t_

-feature of the project work!3 ..o/.1.:t;.n.Q..uj"PJ'iar"
----cretemina.tiOn·by~tne'151strlot En.£~r_tha~. such

alterat:!,pn ~ll--D..Q§.JldY..t!t.s.e.~"gf.i'ec.t....tne....
.~~~.%i~1!,tx.~~p.£~±!lng:ttioning....o.£-the.,.,.proteetive._
facilities. Plans and specifications of all

~''''''''''''T~~

changes or alterations that may be proposed
by the Superintendent shall be submitted to the
District Engineer for investigation and approval
before prosecution of the work.

h. Reports.

(1) Semi-Annual Report. In accordance with the
provisions of the Flood Control Regulations,
paragraph 208.10 (a) (6), the SUperintendent
shall submit within a lO-day period following
1 December and 1 June of each year, a semi­
annual report to the District Engineer covering

• • • I
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inspection, maintenance, and o'r,)eratictl of the
protective works. '!his report will J:resent a
statement of:

(a) The rhysical conditi.ons of the p.~otective
workf' as Sl1lll1Jlarived from 1.ihe log:; of inspection.

(b) Flool ~ behavior of the pro~ectiveworks, and
fioo i-fighting activitie~ during the period.

( c) ProE !cutions for encroachnent or trespass.

(d) Pen its issued for right-'.Jf-way or use of
rig' It-of-way•

( e) P'32 n:!.ts issued for improv3ll1ents or construc­
ti· n within the project right-or-way.

(f) }'!E intenance measures taken; natu:-e, date of
ccnstruction, and date of removal of temporar,y
r ~airs; date of permanent repairs.

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

3-06. Insnectic tl Procedure. Since the enactment of State
Leg~.slation of Char,lt'f r 1528, statutes of 1947, the Department of
t'Tater Resources, Ste:.e of California, has made semi-annual
inspections of all 1 evees of authorized ficod control projects in
the Sacramento-San f oaquin drainage basin pursuant to the Federal
Regulations of 16 Aigust 1944 (Title 33), and reports its findings
to the local agency, the State Reclamation Board and the Sacramento
District, Corps of Engineers, u. S. Al"IDY". This activity,
initiated pursuant to Section 208.10 (a) of the Federal Regu­
lations, has in ef:'ect provided for transfer from the local
agencies to the st ~te Department of Water Resources the obligation
of compliance with Sections 6371, 6372, and 6373 of the :iater
Code of the State of California. These sections of the Co~_

require the local responsible agenc~i~a report to the
State Department of ',rater Resources on or before 1 June of each
year on the condition of the levees and channels within their
jurisdiction. SUpervisory powers and duties of the Department
are applicable to all works of the authorized projects maintained
and operated by the local agencies without regard to status
of ccmpletion, or expenditure of Federal funds on the construc­
tion of such works.

-11-



Upon completion of the fall inspection ..he State Departmen ~

of ":Tater Resources publishes· an annual repol"; entitled, "status
of Project Levee Maintenance" which indicate; the degree of
proficiency attained by each obligated locel agen~· in providing
required maintenance.

-12-
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SECTION IV

FEAWRES OF THE PR)JECT SUBJECT TO FL(,OD CONTRIL REGULATIONS

4-01. JJevees. The levee adjoining the Pumping Plant is
subject to tne Flood Control Regulations and is more fully
described in the Supolement to the standard Operation and
llai.ntenance 11anuaJ.. for the San Joaauin River and Tributaries
Project, entitled, l~nit No.6, East Levee of the San Joaquin
River in Reclamation District No. 2063 and 2091. It

4-02. Structures. The pumping plant, sump, feed canal,
discharge canal, pipe between sumps, and outlet structure are
subject to the same ~ood Control Regulations as the levees and
channels, therefore, the operation, maintenance and inspection of
these features shall be coordinated with that of the levees and
channels.

4-03. pumpin~ Plant.

a. Description. The pumping plant is as described in
paragraph~l of this manual.

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

"(f) Pumping Plants (1) Maintenance. P1JJIlping plants
shall be inspected by the Superintendent at intervals
not to exceed 30 d~s during flood seasons and 90 d~s

during orf-flood season to insure that all equipment
is in order for instant use. At regular intervals,
proper measures shall be taken to provide for cleaning
plant, buildings and equipment, repainting as necessary,
and lubricating all machinery. Adequate supplies of
lubricants for all types of machines •••••• shall be
kept on hand at all times •••••••••••• All equipment,
includi.ng S\'litch gear, transformers, 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 1\'henever wiring has been sub­
jected to undue dampness and othe~lise 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 off-flood seasons insofar as
practicable. II

-13-
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c. Operation. Pertinent Requirements of the Code of
Federal Regulations, EXHIBIT A, paragraph 208.10 (f) (2) are
quoted in part as follows:

'* lI(f) (2) QE.~~tio!!. Competent operators shall be on
duty at pumping plants W'hen~ver it appears that neces­
sity for pump operation is' iJmIQ.nent.* •••••• The
operator shall be familiar with the equipment manu­
facturer's instructions and drawings and with the
''Operating Instructions ll for each station. • •••••••••
Immediately l.."POn final recession of flood waters, the
pumping station shall be thoroughly cleaned, pump house
flushed, and equipment thoroughly inspected, oUed
and greased. J). record or log of pump!.ng. E,lJmt.-DPeratio_D ,,",-

shall be kept for each st,~.'fi!OJ1.._..~~c~,.o! ..~'.'hj.~h,,~t)<@, '. '
~~~=-sn.~~._~~)J:i~:r~lJIDgjneer. toJ.J.owin&- ,each ...

season,.,t,.
_---""---.0.-".-""-'

*Note: This part of the quote from the Code of Federal
Regulations is inapplicable for this automatically" controlled
plant.

The frequency of visits by competent operators to check
pumping operations will vary greatly and schedules will have to
be flexible enough to meet changing conditions, from extreme
emergency flood conditions where continuous duty of operator is
warranted, to visits every 4 hOurs, 8 hours, or 24 hours.
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$-01.

iJECH.lINICAL Ai'1D ELECTlUCil1 FEA'l'URES

DesC?ription.

a. General. The pumping and now control facilities con­
sist of aCOiiibiiiation of (a) a gl'avity drain through the levee
at the end of Turlock Irrigation District Lateral No. 5 which is
sufficient to pass all news that do not raise the water surface
in this canal to more than elevation 42.$; (b) a drainage channel
connecting this Lateral No. $ drain to the sump of the pumping
plant approximately one and one-half miles downstream from
Lateral No. $ and which channel was constructed parallel to the
nEl'11 right bank levee; and (c) a pumping plant in combination with
the above sump. Item (c) consists principally of three pumps
and appurtenances. The pur:ping plant structure is an open one
in the sump, the pumps are suspended from the deck of the
structure. A steel trash rack surrolmds the open structure so
that water from the sump cannot get into the pumps except through
the trash rack. Three drainage pumps are proVided for control­
ling the water level in the collecting sump and are automatically
controlled by noat SVtitches. The pumps allovl gravity now to
occur through the pump discharge conduits when the water level
in the sump is below the level required to activate the noat
controls. Each pump discharges into a steel discharge conduit
and thence into one of the barrels of the three-barreled rein­
forced concrete conduit structure through the levee. 'Each barrel
is provided with a 42 inch square emergency slide gate in a
reinforced concrete well which is no:nnally electrically operated
but also may be manually operated. The slide gates are electri..
cally interlocked with the pumps to prevent operation of the
pumps ",hen the slide gates are in the closed position. The
outlet end of each barrel is provided with an automatic drainage
gate to prevent back now. The drainage water, after passing the
automatic drainage gates is conveyed to San Joaquin River in an
open channel, that portion of this channel immediately below the
gates being protected with rip-rap.

b. Drainage Pumps.
I'"
I

\
I,.

-I,

(1) Type. Each sump pump is a vertical, axial now
With submerged open impeller type, directly
connected to a vertical electric motor. Pumps
are designed to permit ready withdrawal of the
entire pump, including discharge column elbow,
housing and suction bell, through the opening in
the noor at the motor.
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. " (2) Capaci.tz. Each pump is capable of discharging

the required design capacities listed in lines
4, 6, and 11 of the following table at total
dynamic heads corresponding to the static head
listed in lines 3, $, and 10 respectively.
They are capable of operating at total dynamic
heads corresponding to static heads between
those listed in lines 1 and 5 without exceeding
the motor horsepcyver listed in line 12, and between
those listed in lines $ and 7 without exceeding
the motor horsepovrer listed in line 12 by more
than the motor service factor of 1.1$. At
static heads listed in line 8 the pumps are
capable of starting and reaching full speed with­
out exceeding the motor horsepovter listed in
line 12 by more than the motor service factor
of 1.1$. At static heads listed in line 9
the pumps shall be capable ot starting and
reaching full speed without exceeding the horse­
p01Ver listed in line 12 by more than the motor
overload factor of 1.25.

(3) Table No.1.

(1) Minimum Operating Static Head
( 2) Sump Elev. at Hin. Oper. Static Head
(3) Min. Design Static Head
(4) Capacity at ;.liin. Design Static Rd.

(G.P.i.,.)
($) Haximcm Design Static Head
(6) Capacity at Max. Design Static Hd.

(G.P.M.)
(7) Max. Operating static Head
(8) Design starting Static Head
(9) Max. starting Static Head
(10) Rated Design Static Head
(11) Capacity at Rated Design Static Hd.

(G.P .0').)
(12) Max. Motor Horsepower

1.5
51.5
6.0

3$,000

16.0 (a)
28,000-

20.$ (b)
1$.0 (c)
19.$ (c)
13.7

30,000

1$0

l"~'

Note (a) Water surface in sump at elev. 37.0 and water surface
in river at elev. $3.0 STET selected river stage con­
current with maximum inflow rate.

Note (b) Water surface in sump at elev. 37.0 and water surface
in river at elev. $7.$ which is project flood stage.

Note ee) '"Jater surface in sump at elev. 38.0.
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(4)

(S)

(6)

Efficiency. The efficiency of pumps is specified
to be such that nominal. rating of the motor
reQuired will not exceed that listed in line 12
of -table in subparagraph (:3) above.

Specific Speed. The specific speed of each pm :ping
unit at all stages of water sump and river levels
are specified not to exceed the value computed in
accordance with Figure No. BFl6, Tenth &:lition
of the HYdraulic Institute.

l2.tal Dynamic~. The total dynamic head consists
of the static head (difference between water surfaces
in sump and in river) plus the losses through the
system. 'l'he losses through the system do not
include losses in the pump itself' and in the dis­
charge column. The required capacity of each
pump under actual operating conditions is shown,
together with the static heads and corresponding
total dynamic heads under the design conditions
in the following tabulation.

Condition Static Head Total Dynamic Required Capac-
(feet) Head (feet) ity (G.P.M.)._-

r Min. Design Head 6.0 7.S 3S,OOO

Max. Design Head 16.0 17.0 28,000

c. Float Operated Controllers.

(l)

(2)

General. Float operated controls are prOVided
for automatic operation of the pumps in accordance
with the prescribed operating procedure. '!he
float control assembly consists essentially of
a separate float well and noat control device
operating off the water level in the sump.

Drainap;e SumP Float Controls. The sump noat
control consists of a ten-inch float well and a
float control device designed for automatic
control of all three pumps. The noat control
device is a type 11-3 "Selectrol ll as manufactured
by the Automatic Control Company of St. Paul,
~Unnesota. The switch mechanism consists of a
separate enclosed mercury contactor for each of
three circuits vthich open and close in any desired
combination by means of discs revolving on a
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stainless steel drive shaft. Each disc has a
removable telescoping cam segment. The shaft is
driven through gears by a ceramic float, aoprox­
imately 7-inch in diameter, suspended by a stain­
less steel tape from a cast aluminum sheave. An
adjustable clutch is provided to allQ".'1 any desired
drawdown for all circuj.ts except one which is
handled separately by an adjustable compensating
devj.ce to allOt" a greater operating range for the
first stage of the first pump. Each circuit is
provided with a manual transfer plug. The total
noat travel under normal o;)eration \vi.ll be 14.,
feet. The sump float control operates to start
the pumps on a rising sump level at the respective
elevations designated as "STARTS", in the table
below, and stops the respective p'Jmps on a falling
sump water level at the elevations designated as
ItS'lOP ".

Table No.2
Elevation for Action Indicated

f.un!p If1 Pump #2 Pump #3
"startIt

"stop"

38.0

37.0

40.0

39.0

42.0

Ll.o
0) Summer Setting of Controls. During the dry

months of July through November pumps No. 1 and
2 should be locked in the off position and allO'tV
pump No. 3 to come on at elev. 42.0 as shown in
Table No. 2 above. This is to fulfill the local
requirement that the water surface in the sump
be less tha':1 Alev. 42 during the swmnertime.

$-02. Inspection.

a. General. Periodic inspections are required to detect
incipj.ent faults before serious damage takes place, therefore,
the importance of making these inspections cannot be over­
emphasized. The frequency and extent of inspection required in
a measure will be influenced by the conditions under which the
equipment is required to operate including whether or not the
particular operation is relatively continuous or periodic for the
period concerned. Once each year the entire mechanical and
electrical installation should be given a thorough detailed
inspection. The regular more frequent inspections are made to
make certain that all parts of the equipment including controls
are in operable condition and properly lubricated; that no parts
are missing; that all painted surfaces are covered with adequate
coats of protective paints; that there is no evidence of rust;
and that the entire plant is in a clean and presentable condition.
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In order that no items of inspection will be overlooked, an
inspection schedule listing all items requiring inspection shall
be carried during the inspection as gUide, check list and record.
Exhibits "FII, llG", and "li" of this manual will serve e.s a guide
and check list for conducting the inspections and preparation
of reports. For records required to be maintained and reports
to be made see Exhibit !fAil and paragraph 5-04 of this manual.

b. Draina~e Pump - Motor Units.

(1) Pump.-
(a) During periods of pumping operations, daily

inspections should be made to ascertain that
there is sufficient lubricant for the pump
bearings and that the puMp and motor are oper­
ating smoothly, and that there is no abnormal
vibration of the assembly. The operator
should be instructed to itmnediately shut off
the pump, should an unusual noise or vibra­
tion 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.
Noise, vibration, etc., may be due to a'lvom
or damaged bearing, loose anchors, obstruc­
tion in pump such as rocks, wood, etc., or
other possible causes.

(b) Check the oU and grease lubricating pipes
provided to carry the lubricant to the pump
bearings and note any indication of leakage
at any point with particular attention to
the connection at the pump housing. Also
make note of any unusual noise that might
indicate that the lubricant is not reaching
the bearings. The grease seal packing rings
on the pump drive 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 lubri­
cant. For location of the packing rings
refer to the applicable shop dra'Vings.
Occasionally check the grease lubrication
pipe vlhich runs to the bottom of the pump
suction bowl to insure that it has not broken
off or othezwise damaged.

(c) Inspect the anchors at the pump operating
noor, and note any indication of movement
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(d)

(e)

(f)

of the pump units, and loose bolts.

Inspect the discharge connections for signs
of leakage at the couplings or vibration whUe
the pump is operating. Check flap gates in
the discharge lines, note anY abnormal noise
or sluggishness of movement in opening or
closing.

Inspect the pump driving shaft and couplings
for alignment, and note any tendency for the
shaft to vibrate, or any looseness in the
couplings and connections. '~Torn shaft bearings
will cause the shaft to vibrate, however,
in some instances it may not be easily
detected vdthout the use of special instru­
me:lts.

CarefUlly inspect all metal work" and note
any indications of rust" leakage when pump
is operating" abnonnal wear or other signs
of deterioration.

(g) Insofar as practical" occasionally check the
ability of the pump to deliver the required
capacity and note any indication that the
pump is in need of adjustment" suction lines
restricted, or debris in the suction bell.

(2) Motor•.
(a) CarefUlly inspect the motor to insure that

it is being properly lubricated. Check
especially the oiling system for proper
functioning, as well as the piping from oU
reservoir to the bearing in each instance.
Note especially any leakage at the connec­
tions. Feel the bearing housings while the
motor is operating and note any indication
of abnormal heating at these points. Also
note any unusual noise or vibration which would
indicate that the bearings require attention
and/or the unit is out of balance. Any
clicking noise while the motor is running
may be due to a cracked ball in the bearings,
or some loose part and must be immediately
corrected.
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(b) Note any oil leaking by the oU seals, or
any oil on the outside or inside of the motor
housing.

(c) Check the motor for smoothness of operation
under full load and note any abnormal noise
or vibration of the assembly.

(d) Inpsect the motor for signs of excessive
temperature rise due to an apparent over­
load or other causes. This condition should
be refiected in the S\Vitchboard ammeter.

(e) Check the functioning of the motor controls
especially when starting up under load.

(f) Che.:k the motor base anchor bolts to insure
tj.ghtness also note any indication that the
motor base has shifted on its support. "lhile
checking the motor base also inspect the
coupling connection at the juncture of the
motor pump drive shaft, and note any indication
of vlear, looseness or start of fracture.

(g) Check supply of spare parts if any on hand
and note need for replenishment of supply.

(h) Carefully inspect all metal work and note
rust spots and need for repainting or
repair.

(i) Note collections of oil, dust or other mate­
rial on or around the motor assembly which
may constitute a possible fire hazard. In
any event it should be removed.

(j) When initially starting a motor after it has
been previously removed and reinstalled
check for correct direction of rotation
before applYing full load.

c. Trash Racks.

(1)

( 2)

Occasionally check the metal work and note any
rust spots, need for painting or other maintenance.

Note the presence of debris including rags, weeds,
etc., which may be clogging the openings through
the vertical bars. Also note the presence of debris
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in the collection sump, immeciiately upstream
from the trash racks, which can be expected to
move against the rack and which should be removed.

d. Discharge Gates and Hoist,s •

(1) Slide Gates.

(a) Gates
•

1. When accessible the gates should be- carefully inspected to insure that all
frame and guide anchorages are suffi­
ciently tight, that the gate leaf has
freedom of movement, and that gate op­
ening and guides are not clogged with
debris to limit or restrict the gate.

2. Inspect the condition of all metal work- and other materials making up the assembly
and note need for repair or replacement.
Also inspect the gate seal bearing sur­
faces and note need for maintenance.

(b) Hoist.

1. Check the hoist and note any indication- of binding, abnormally excessive hand
force required to operate the hoist, and
need for lubrication. Do not use motor
to move hoist prior to this check.

2. Check condition of the hoist stem assembly- including the guides and anchorage. Give
particular attention to stem guide anchors
and appurtenances. Note any indication
of dirt., etc. on the hoist scret'1 \'1hich
may cause excessive manual effort to
operate hand wheel.

3. Inspect all metal work including the- hoist assembly, supnorting structure,
and associated appurtenance and note
any need for maintenance.

4. Check condition of the gate well access- cover, and note any indication of
deterioration or hazard. (See Exhibit
D sheet 6)
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(2) nap Gat,!!.

(a) Inspeot the metal. work, wood work and seals
making up the gate assembly and note need
for maintenanoe.

(b) Note any improper funotionings of the gate,
inoluding any indioation of leakage when
olosed, limited or sluggish travel when oper­
ating as well as any debris whioh may be
present to foul the movement of the nap in
opening or olosing. Cheok looseness of hinge
anohor bolts and hinge pin wear. ( See
Exhibit D sheet 6)

e. Staff' Gages.. --
(1) Inspeot the gages to insure that all are in

place and in good state of' repa1r.

(2) Note need for painting or other maintenanoe.

f. . Pumping Plant structu~e.

At least once each year thoroughly inspect the entire
structure and note need for painting or other maintenance required
to restore to its original oondition. Pay particular attention
to junction of' steel and conorete.

g. Electrical SYstem•.
(1) Float Operated Cklntrols.

(a) Check the controls f'or proper functioning.
Insofar as practical. inspect the inside and
outside of' the noat wells for any indication
of debris which may interfere with the
operation of the noat including possible
restriction of water inlets.

(b) Inspeot all metal work for indications of
rusting, objectionable accumulation of dust,
etc.

(c) Insure that the operating mechanism is
properly lubricated and sealed. At least
twice a year remove the cover and inspect
the mechanism located there for proper
functioning, adeCl.uate lubrication and note
any indioations of water, dirl, etc. whioh
may have accumulated.
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( d) Insure that the base anchor bolts are
secure and that noat line is in true
alignment with centerline of the noat.
Also note any indication of wear or other
deterioration of the line assembly including
connections at float and driving unit.
Occasionall.v inspect the noat for possible
damage.

(e) Check electrical wiring and connections
from controller unit. Inspect mercury contacts
and check all tenninals for tightness. Use
a screwdriver.

(f) Transfer plugs shall be periodically trans­
posed for manual alternation of pump pro­
graming to provide even wear on all pumping
units during the operating season. Test
plug provided shall also be operated to
permit checking of noatsvritch circuit
continuity.

(2) Main &Witch Board.

(a) The main SW'itch board panel, Stvitches,
instruments, and appurtenances should be
kept clean and free from dust. Doors of
all cabinets should be kept closed, and
locked.

Power supply should be ''On" at all times
and plant set for automatic operation unless
an attendant is present at the plant since
it is required that the sump water surface
be held to less than elevation 42.0 during
the summer time.

(b) Check the S\'V'itches and controls to insure
that they are meohanically and electricallY
operable. Note especially any indication of
sluggish operation.

( c) Note any of the instruments such as meters
and recorders'll1hich are not registering
properly. Check the supply of recording
charts on hand and note need for replen­
ishment of the supply.

(d) Note especially any indication of loose
connections, insulation deterioration, un­
usual odors or mechanical failure within or
around the switch boards.
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(e) Note any failure of the controls on the
respective panels to control the operation
ot the units for which they are intended.

( t) t~ote the need for cleaning or other main­
tenance and insure that the access gate is
properly locked at all times except during
necessar,y inspection and maintenance periods.

Check pilot lights for correct operation.
Check Thermal overload resets. Check
operation of gate interlock system. Check
operation of noat control system. Check
operation ot strip heaters.

(h) Circuit Breakers.-
1. Air ~e. The main points to be observed

iii "teinspection ot an air type circuit
breaker are: condition of contacts,
condition of arc-chutes, and whether
the operating mechEanism works freely yet
is positive in closing, latching and
tripping. The inspector should, "1hile
observing their condition, lubricate pins
and bushings subject to vrear, see that all
others are in place, and that all bolts,
nut\! and set screws having to do with
the breaker structure are set tight.
Note also any evidence of' heating, wipe
off all the breaker bushings and check
for cracked bushings.

r

(i)

2. Safety. Before approaching a circuit
- breaker for general inspection, suffi­

cient precautions should be taken to
guarantee the safety ot the personnel and
also prevent damage to the apparatus.
The circuit breaker shall be de-energized
by opening the breaker and also main dis­
connecting switch on the ~tch board.
The control cirouit and closing source of
power should be cleared to prevent damage
or injur,y from mechanical operation.

starters.-
1. Yearly inspection of all motor starters- should be made, preferably just prior to
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starting of normal operating season,
with partial inspection continuing
at reg\llar monthly intervals through­
out the operating season.

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

Check to insure that all moving parts work
sufficiently free and observe burnings
on the contact tips. Also note if all
contacts close or open at the same time.

4. 'Make note of any indication of mechani.cal
- and/or electrical failure at any point

or other points requiring maintenance
attention.

5. Note any indication of failure of sequence- to close or open properly

1.- Inspect the contactors for proper func­
tioning. Note any indication of exces­
sive heating and check to insure that
they have correct travel, correct contact
pressure, that the contact surfaces are
clean, and that all connections are clean
and tight.

2. Check to insure that all moving parts- have adequate clearance to move and are
not undesirablY restricted b.Y mechanical
interference or friction.

3. Check the contact gap with the contactor- fully open and note any need for adjust-
ment or other attention.

(3) Miscellaneous.

r

( a) Note whether all light fixtures and controls
are functioning properly and are clean. The
noed light fixtures should be clean inside
and out. Check the nood lights at night
for proper adjustment.
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(b) Inspect the circuit breakers and switches
and note 811"/ 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.

(d) Reliance for pO\Ver to operate the electrical
facUities is placed on the utUity Company.
Any conditions noted in the inspection that
may effect in any way the reliability of the
power supply' should be especially noted and
brought to the attention of the utility
Cbmpany in writing or other accepted practice
without delay.

(e) Government furnished automatic water level
recorder shall be checked and have charts
changed as required. see section VI.

h. Paintinp;. At least once each year carefully inspect
all painted surt'ices and note need for repainting or other main­
tenance.

i. Hazards•
•

(1) Check to insure that the proper warning notices
are legible and properly posted.

(2) Check all access manholes and note aqy covers
not in place or in need of maintenance.

(3) Insure that the access to the plant deck across
the access bridge is kept locked to exclude
unauthorized persons.

(4) Note presence of arq grease or oU accumu­
lations on fioor which may contribute to a fire
or slipping hazaro..

($) Inspect the concrete structure for signs of
abnonnal cracks or other conditions requiring
maintenance.

(6) Be certain no tools, rags, etc., are lett on oil
switches, circuit breakers, motors or any other
electrical equipment before applying power.
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j. gpmps.

(1) Sumps should be ·,iven visual inspection
periodically for deposits of sediment that
might tend to reduce the storage capacity.
Ar'lY deposits should be removed. Design storage
capacity lnust bc'maintained.

( 2) The. sump should be kept clean of debris,
thistles, etc., that may be blO'.m into the trash
rack.

(3) The h8-inch CMP culvert that connects the two
sumps should be kept clean of debris and sedi­
ment so that it fmctions properly for movement
of water betrleen the two sumps.

k. Canals •
•

(1) The feed canal from Lateral No. , should be
kept clean and maintained to the gradient and
cross section constructed to assure operation
as designed.

The discharge canal should be checked period­
ically' to see that it is clear of debris that
may impede functioning, particularly during
nood periods.
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$-03. Maintenance.

a. General. Since proper functioning of the pumping
plant is i1tal to adequate operation of the drainage system, it
is essential that all equipment, controls and appurtenances be
continuously maintained in good operating condition. The subjects
of maintenance and procedures can be only briefly touched upon
herein and should be expanded and improved upon as continued
experience is gained in operation of the equipment, and as new
improved procedures are developed to expeditiously and efficiently
handle the special problem which may arise. All damage or
unserviceable parts shall be repaired or replaced, without delq.
Before attempting major repair, the applicable contract plans,
shop drawings, specifications, as well as catalogs, descriptive
data and operating procedures supplied by the manufacturers of
the equipment installed should be carefully reviewed. Certain
specific points as pert.ains to the principal units are discussed
belO\l1j hotVever, f'ull use shall be made of all pertinent tech­
nical data furnished with the respective units especially as
pertains to repairing and adjusting the main pumping units. For
special points requiring maintenance, refer to the periodic
inspection reports. Use high grade lubricants 1Vhich are suitable
for the service and in all instances, in accordance with the
equipment manufacturers' recommendations. Painting required
should be performed in accordance with the original contract
specifications. All necessar,y maintenance work shall be performed
by skilled mechanics and electricians; where replacements are made
the replacement parts shall be equal in qUality to those
originally installed or of suitable later improved design. For
records reQuired to be maintained and reports to be made see
paragraph $-04 of this manual. See also paragraph 208.10 (f)
of the Federal Regulations, EXHIBIT A for further pertinent
maintenance and test requirements. Exhibits F, G, and H of this
manual wUl serve as guides and check lists for conducting the
inspections and preparation of reports.

b. Drainage Pump~otor Uni~s.

(1) Pumps.

(a) If excessive vibration or noise occurs when
the pump is operating the cause for which
is not readily apparent , consult with an
authorized representative of the pump manu­
facturer. It is absolutely necessary to
detennine whether mechanical or hydraulic
conditions are causing the trouble in order
to find a remedy for it. Persons untrained
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(b)

in pump engineering and operation should
not be engaged to "trouble shoot" insofar
as concerns major problems relating to the
pump unit itself. The plant operator, or
responsible authorized person, should be
instructed to immediately stop the pump
the instant an unusual noise is discovered,
rather than wait to consult with someone
else; inasmuch as prompt action may avoid
serious damage to the pump. A relative
sudden development of abnormal noise or
vibration may be due to numerous causes such
as bearing faUure, loose anchors, or debris
sucked into the pump.

When installing, adjusting and performing
general maintenance make full use of the
'IInstallation and Operating Instructions II

prepared by the pump manufacturer for the
pumps installed.

( e) The pumps are of relatively simple, rugged
design and normally wUl require very little
maintenance except for keeping the machinery
clean and properly lubricated. High grade
lubricants shall be used in each instance;
however, it is undesirable to use more oil
than the instructions call for. Careful
and frequent inspections will in most
instances reveal sources or possible trouble
before they have had a chance to require a
major repair operation to be performed.

(d) ~en it becomes necessar,y to pull or disas­
semble the pump unit to inspect, adj uat and
repair, all parts put back shall be thor­
oughly cleaned. At this time the bearings
should also be carefully cleaned including
removal of the old lubricant. The points
required to be lubricated and methods pro­
vIded are indicated on the approved Shop
drawings iIiCiuaed herewith. Lubricating is
the most important phase of pump maintenance
and should be checked daily (during periods
of pumping operations) but the lubricant
should only be added as required. It is
not enough merely to apply the lubricant
at the points provided as it must also be
assured that the lubricant is reaching the
bearings in each instance.



·.
(e) Note location of oil seals provided for the

pump bearings to prevent leakage of lubricant
from the bearings and also to prevent foreign
matter from enterine the bearings. Exces­
sive lubricant consumption requires re­
placement ot seals. Replace the seals with
new when the pump is disassembled for
servicing or more frequently it required.

( t) In tightening bolted connections use
suitable size and proper type of wrench
to avoid possible undesired overstressing
ot the threads and/or marring the heads of
the bolts and nuts. --Then assembling the
discharge line to the pump tighten the
bolts, each a little at a time to pull the
seals together evenly and exercise care to
insure against the possibility ot pulling
the pump out of line or throwing an undesired
strain on the pump unit. After completing
the assembly of the pump to the discharge
line carefully recheck the alignment of the
pumping unit.

(g) It will be noted that the drainage pumps
discharge into a concrete struCture and a
nap gate is installed at the end of each
barrel of this structure to prevent feed back
through the respective pump. These nap
gates must be in proper operating condition
at all times and any failure of this gate
to operate properly shall be carefully inves­
tigated and the necessar.y maintenance per­
formed lvithout delay. Inspect those points
noted on the inspection report and perform
such maintenance as required. Give partic­
ular attention to the gate hinge bearing
assembly and to the seals.

(h) The pumping pit is protected by a trash rack;
however, it is possible that rags, etc., may
work through which could wrap around and
restrict the pump. Any debris noted within
the enclosure which might clog or damage the
pumps should be removed from the pumping
compartment.

(i) Any rust spots noted during the inspection
shall be carefullY cleaned with a wire brush
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or other suitable means and repainted in
accordance with the original specifications.
Unpainted surfaces such as exposed shaf"~ing,

etc., which have corroded shall be carefully
cleaned and coated with "later proof grease
or suitable rust preventative.

This and similar maintenance not classed
as an emergency should be perfomed once
a year and during the non-operating period
when most practical.

( 2) Main Pump Mota!!.

(a) Carefully investigate all items noted on the
inspection report and perform such maintenance
as found to be required. Read "Manufacturers
Instructions" carefully before installing or
operating. Refer to '!Motor Name Plate" for
proper instruction identification. 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 bearings. Refer
to the data provided on the name-plate of
the motor in each instance as well as the
applicable Manufacturers Instruction sheet.
Lubrication pipes to the bearings must be
kept tight. Supporting brackets provided
for the lubrication pipes, sight indicators
and appurtenances must be adequately secured
to eliminate undesired vibration and noise.
Note for signs of any oil leakage aroWld the
oil reservoir or oil piping and feel the
bearings to determine whether or not there
is any indication of the bearing becoming
overheated and if so, shut down the unit.

(b) When installing the pump motors, insure that
the base when installed is level and that
the connecting coupling is tight. ,Jlhen
tightening the anchor bolts, tighten down the
nuts gradually and uniform all around using
a wrench of suitable size to permit adequate
but not excessive tightening. Before
installing shaft coupling, start motor and
check to insure that the rotation is in the
proper direction, as the pump unit must not
be allcwed to operate in reverse rotation.
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( c) Sho1.l1d the motor pump unit be & le,wed to

remain idle for any length of timll
occasionally make a start and sho: wt running
test to detennine '7hethe: the uni'. including
the starter and control l re in proper
operating condition. An~ major repairs or
adjustments must be perfe rmed only by
skilled mechanics and/or electricians
thoroughly experienced w: th the type of
equipment involved.

c. 'lrash Racks.

(1) The trash racks are proVided to p~event debris
from entering the pumping compartment that might
othelwise tend to clog or damage the pumps.
These racks should be kept free from debris.

(2) 'rlhen corrosion of the metal work occurs it shall be
thoroughly cleaned and painted.

d. Discharge Gates and Hoists. The gates and hoist equip­
ment shali""'be carefUllY inspected and carefully maintained. Any
indication of binding, misalignment, and/or abnormal force
required to operate the hoj-sting equipment should be carefully
investigated and the necessary maintenance performed.

(1) Slide Gates.

(a) Gate. -"Then the gate is accessible all anchor
bolts should be checked for M.ghtness. 'f'hen
tightening any of the bolt nuts, use a
wrench of suitable size to avoid overstressing
the threads or pulling the frame and guides
out of alignment. It is advisable to
occasionally remove the gate leaf when
conditions permit, and thoroughly clea~ off
all metal or other parts of the assembly,
replacing excessively worn or otherwise
deteriorated parts. Apply a suitable coat
of preservative material before reinstalling.
Coat the sliding surfaces including the
seal bearing surfaces with waterproof grease.
Also coat the gate leaf stem assembly
including guides \'11th a heavy coat of water­
proof grease.
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(b) ,!oist.

1. Perform such maintenance as found to be
required during the inspection. Kgep
the hoist scr~l, gears, and hoist stem
well lubricated with a suitable "ater­
proof grease. Should abnormal force be
required to operate the hoist, check
hoisting SCr9!,~T and n.ut, and if found
advisable, disassemble, thoroughly clean
with a suitable cleaning solvent,
lubricate and reassemble. If the parts
are worn excessively replace the stem
and nut with nell'f parts.

2. The gate well access covers shall be
adequately ma.intained at all times 50 as
not to constitute a potential hazard.
After maintenance and inspection
operations are completed exercise special
caution to insure that the covers are
replaced and secured.

(2) Flap Gates. Repair damage disclosed by 5-02 d.
( 2) by replacement in kind.

e. Fire Protection. Befer to applicable provisions of
"Recommended Good Practices of the National Board of Fire
Undel'Vlriters", and applicable safety manuals. If fire extin­
guishers are provided, insure that the proper type is being
prOVided for the type of fire that might be expected in the par­
ticular area involved. Proper emphasis shall be directed to
strictly inforce all fire prevention rules by frequent and
careful inspections. No combustible materials shall be allOlliTed
to accumulate on or around the pumping plant. Any rags, paper,
Etc. containing oil, paint or cleaning fluid shall not be
allowed to accumulate - not even for a period of one day. Oil
and grease dripping or other undesired accumulations shall be
promptly removed. During any welding operations performed be
especially careful to remove or properly isolate eny material
that might be so ignited or damaged by the welding procedure.
Take prompt corrective action relative to any electrical equipment
which shows signs of sparking. Approved fire prevention
instructions and warnings shall be properly posted.

f. Staff Gages. Maintain these installations clean and
in a good state of repair. Any broken or damaged gages should
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(1)

be replaced or repaired at the earliest practical date. Keep
channel iron supports well painted in accordance with the
original contract specifications.

g. Pumping Plant structure.

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

h. Electrical SYstem.

General. Give particular attention to the items
iisted -on the inspection report and perform such
maintenance required in accordance with the best
standard practice for the service with due
consideration of all safety precautions. Only
qualified mechanics and electricians experienced
in the type of equipment involved shall be
allowed to perform such maintenance. Maintenance
of the pO'l'Ter line is the responsibility of the
utility Company. A large percentage of
electrical failures are due to mechanical failures.
Generally, no simple device is available for
locating the source of or analyzing the noise
with the consequence that the action taken must
depend primarily upon the judgment and experience
of the maintenance personnel. When cleaning any
part of electrical equipment use ample precau­
tions to prevent explosions, fires or toxic
conditions. Use only approved cleaners with
relative 10" nash points.

(2) Main Switch Boards~

(a) Main SWitch Boards, panel boards, switches,
controllers, and appurtenances shall 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 lbs. should not be used on
insulation or coils such as motors or solenoids.
Doors of all cabinets shall be kept closed

to exclude dust. SWitches shall be kept
mechanically and electrically operable at
all times.

-35-



1·

(b) Circuit Breakers. Periodically inspect,
test, a.cljust and overha1u, if required, circuit
breakers about once each year. Before
attempting these or similar maintenance
operations first insure that power is
disconnected f~m the board; also consult
the applicable catalogs and technical
bulletins supplied by the manufacturer of the
equipment for a detailed description of the
unit and recommended procedures 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 cont~l

circuit is de-energized.

£. Insure that all parts are clean and move
freely.

Any excess deposits should be removed
from the inside surfaces of the arc
boxes adjacent to the contacts, and any
b~ken arc boxes should be replaced.

(d) Electrical Contacts.

1.- Copper Contacts. If excessive heating
isnoticed during the inspection period,
the most likely point of high resist­
ance (and resultant heating) is where the
movable tips make contacts with the
stationary tips. If this condition is
noticed, dress the contacts ~ith a few
st~kes of a file. Since copper oxide
has a very high resistance and forms on
copper contacts rapidly at high temper-.
ature, a fet'l strokes with a fUe wUl
remove the oxide and reduce the resist­
ance 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 "rill carry the load. A
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roughened tip will carry current just as
well as a smooth tip; however, if large
projects should appear on a tip because
of unusual arcing, they should be
removed. Contacts plated ''lith a small
layer of silver should be cleaned with a
clean cloth or brush dipped in cleaning
fluid. After be:itng cleaned polish the
contacts with a clean dry cloth. The
brovrn discoloration that is found on silver
and silver-plated contacts is silver
oxide 'vhich is a good conductor. It
should be left alone unless the contacts
must be cleaned for Bome other reason.
When corroded, contacts should be cleaned
with No. 0000 sandpaper. This must be
done very carefully so as not to remove
too much of the silver plating. After
the corrosion has been removed polish the
contacts with a clean, dry cloth making
certain that all abrasive pa.rticles are
removed and that the shape of the contact
has not been changed. Silver-plated
contacts that are badly burned or pitted
should be replaced. In the event no
replacement is on hand at the site, the
contacts may be dressed vrith sandpaper
until the burned or pitted spots are'
removed. If the burns or pits can not
be removed by using sandpaper.. then use
a burnishing tool very carefully. In
only extreme emergencies will the use of
a file on silver-plated contacts be
permitted. In no instance shall highly
abrasive materials, such as emerJ cloth,
heavy sandpaper or carborundum paper be
used for surfacing relay contacts. In
adjusting the contact pressure refer to
the manufacturer's reconunendations and
check by the spring balance or other
approved methods. In case the contact
pressure is bel~ the minimum value
required, adjust or install a new spring.
Low pressure should be avoided to mini­
mize possibility of excessive heating of
the contacts. On multiple pole deVices,
the spring tension on all poles should be
approximately the same as if one is con­
siderably lower than the others, the spring
should be replaced.
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2.- Avoid the use of lubricant on contacts
or bearings of a contactor as oil quickly
collects dust and unless parts are
frequently cleaned, will interfere with
the operation of the contactor.

1· Maintain the contact gap in accordance
with the Manufacturer's instructions.

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

.!. Operating coil may be open-circuited•

b. Lead !~ires to operating coil may be- loose or disconnected.
'-.. .

c. Excessive mechanical friction.-
d. Power off or voltage below' normal.

2· Failure to open may be due to one of
the follQ9Ting:

~ a. Mechanical interference or friction.

b. '~relded contacts.-
c. Broken contact spring.-

( e) All wiring connections in the rear of the
switchboards shall be inspected yearly before
the pumping season in order to insure that
there are no loose contacts and that proper
clearances are maintained. All parts of the
panel board should be kept clean. Branch
circuit breakers which are not nozmally
required to be closed shall be kept in the
trOFF" position. The bus voltage should
be checked periodically for phase balance
and especially after utility service has
been restored following an outage.

(3) Miscellaneous.

( a) Lighting. The lighting circuits shall be
maintained in operable condition at all times.
Lamps which have burned out shall be replaced
without delay. The lighting fixture shall
be cleaned at least once a year, removing
all dust and insects. Keep an adequate supply
of fuses and light bulbs on hand at all times.
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(b) Maintain all otl~er eleotrical equipment
clean, adequately lubricated and in pr~per

operating condition at all times in accord­
ance with best practice for the service, with
particular attention to those items noted
on the inspection report.

(4) Cleaning Electrical Equipment.

( a)

(b)

OJmT.lressed Air. Air pressure used for
cleaning electrical equipment should not
exceed 30 psi. "'nen using compressed air
certain precautions should be exercised as
set forth in (2) above.

Vacuum. This method of cleaning is especially
applicable in removing copper dust and other
waste materials.

(c) Solvent. If dry cloth or compressed air is
not sufficient to remove gunnned dirt or grease
from electrical apparatus, use carbon tetra­
chloride as a solvent for cleaning. Moisten
the cloth sparingly with carbon tetrachloride
and wipe off the dirt from the parts to be
cleaned. Be sure to have adequate ventilating
and avoid inhaling the fumes. Never use
gasoline, benzene or benzol for cleaning as
these solvents are highly inflammable; their
vapors are explosive, and may be corrosive
or will dissolve certain types of insulation.

5-04. Records.

a. Procedures for inspection, maintenance, and testing of
the pumping plant equipment and appurtenances shall include the
requirements set forth in paragraph 208.10 (f) of the Federal
Regulations, EXHIBIT A of this manual. Inspection Check List,
EXHIBIT F, Lubrication Schedule, EXHIBIT G and other descriptive
material contained in Section III of this manual will serve as
a guide in meeting these requirements, and in the maintenance of
required records and logs.

b. Maintenance card or cards should be kept for each major
piece of equipment for recording a summary of, test results,
inspection and repairs, and any pertinent comments regarding the
condition of the eqUipment. Such cards should be kept up to date
and fUed at an approved location so as to be readily available
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to those responsible for inspection, testing and maintenance.
A data card should be prepared for each piece of equipment or
component thereof consistent with the maintenance program break­
dO\'m to provide a record of project equipment. The data card
records should indicate all name plate data and other historic
infonnation that would indicate, at least, but not necessarily
be limited to, source of manufacture, physical characteristics,
date of purchase, cost of 'Procurement and list of spare parts
available.

c. A copy of the inspection and maintenance records shall
be filed with the state Department of ;jater Resources.

d. Flood Period Log. A record or log of pumping plant
operations shall be kept during flood operating period, a copy
of which is to be furnished the District Engineer in the semi­
annual report~ all in confonnance with applicable requirements
of paragraph 208.10 (f), EXHIBIT A of this manual. An Operation
Log, form EXHIBIT H has been prepared as a general guide in
satisfying above requirements, but may be mcxiified and expanded
as required to adapt it to the particular operating period
observed, and special conditions which may arise.
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SECTION VI

O&M MANUAL FOR SAN JOAQUIN RIVER PlJl..4pnm PLANT

6-01. Description of aVdrologic Facilities. The hydrologic
facilities for the project consists of a gaging station to record
simultaneous water levels in the swnp and in the river at the
pumping plant outlet. The components of this station are:

a. 1\vo electricallY driven Stevens A-35 water stage recorders "
located in the house on the pump platform.

b. Two la-inch stilling wells suspended from the pump
platform, one lS-inch CVP connected by a short inlet pipe to the
sump and one la-inch welded steelpipe is connected by a 190-foot
long J-inch diameter pipe through the levee to San Joaquin River.

c. A sump staff gage fastened to a pile supporting the pump
platform, and several sections of staff gage on the river side
fastened either to the outlet conduit or to angle irons with
concrete footings. All are set to mean sea level datum.

6-02. Op'eration and Maintenance of Hydrologic Facilities.
The several components of the gaging station shall be operated
and maintained as follows:

a. The water stage recorders shall be operated continuously
aTld charts fUed for permanent retention by the California state
Department of 1·\Tater Resources.

b. Water stage recorders shall be serviced by qUalified
personnel at regular intervals in accordance with the manu­
facturer's "Instructions for Installing and Operating" furnished
with instruments.

c. Staff gages shall be inspected annually to assure their
serviceability. Gage sections should be cleaned, secured, or
damaged sections re?laced as necessary.

d. The stilling wells and inlet pipes shall be inspected
annually and damage thereto repaired. The 190 foot inlet pipe
for the river-side well shall be fiushed annually, or more
frequently if required, to keep it functioning.
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6-03. §.emi':'j~ual·Stage Reports: " ... .

The operator shall furnish a tabulation of the I!l& "imum
stages for each month recorded by each water stage recO] jer
since the last semi-annual report and also the maximum discharge
obtained from stage data and design rating curve during that
period. This tabulation shall be fum:l.shed the District
Engineer as part of the requirements o~ 3-05 (6) of this manual.
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EXHIBIT A

FEDERAL FLOOD OONTROL REGULATIONS

PLATE 1

LOCATION MAP AND DRAINAGE LAYOUT

PLATE 2

WrAP CAPACITY CURVE

PLATE :3

STAGE-TIME-FLOW' CURVES

PLATE 4

PUMP CHARACTERISTICS

PLATE ,

PUMP DISCHARGE

PLATE 6

RATING CURVE FOR GRAVITY FLOW
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TITLE II-NAVIGATION AND
NAVIGABLE WATERS

Claaph, JI-COrp. 01 En"n••ra, War
Department

.AIl~ IOa-PLooD CoNIIIOr. JtIcnrI.mo••

IWIftI:IfAJfClJl oUfD OrnAftOlf 0' rr.ooa
c:oNiaol. 'W01UlII .

Punuut to the prcmatoDi 01 neUrAl'
or tho AlIt of CoD...eaa approved June n.
Ina. as amended aDd IUPplemeDtod- (0
8'-L 11711 60 Stat. 67'1: and II maL
IIIL13 V. 8. 0: 'lOla: '1010..1). UIo '01..
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to IO'eJ'Il &be IIIAiIIhDaDCll aDd .open..
UclIl or 6Mlc1 conho1 worbl
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tII4""e1IOJlOll an" operaflorl 01""",.1
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.IInlcCUra aDd tacll1UIlI CGDItruoted _
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IWlb _ IIUIDDIr ad apera&ed at I1IObume.. ad frw IUCh perJoda .. ..., INa
llIilUaa17 &0 obtain tbe m....lmUID
IIiIWItI. ,
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ClPUaUcm uel m·1a&eDaDce ot aU ot \be
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&114 Jaa1DteDaDce of'il1o proJlO' worb
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, (I) A reaervo aupplJ' of maWiala

Medecl durlnl a 'Good emOrBeJUlJ' IbaII
be Jeop' on bIIDd a' BI1 tImeI.

(f) No enorGallhmen' or VeapUI
•wblch wll1 aelver.., dec& &he dlc1Ola'
operaUon or mamteDlUlce ot &be projlGt
WOEQ IhaU beparmlUed JIPClIt &bel1lb....
or-war tor &he prokloUvo taoWUoI.

CIS) No improV/llDOll~ abalI lie Paaed
o,er, ucder. or tbrollllb &be ,,11111. Ja,.
ImIlrov~ obaIu\e1I or aooclwap. Dor
~ aDi excavaUoll or GODItorUCUllQ be
perm1tkld wlUllD 'tile lIm1t1.of tbo proje
10' dpt-of-wl\¥. DOl' dbAQ lUll cbaIIIt
be IQ4do III lUll teature ot &bo wora
wsUaou' prior detarm1aaUoD bJ &bo IIIII­
&do' BDI1Deef .of the War~~
or b1I autbortzed repruen&aUvo &bal
IUOb Improvement. exca,aUoa. ooaawao..
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,", tbo fUQotlonlll, of th. prokloUvo
laoWU... Such Improvementl or &I*'"
IUaae &\I mar bo tound to bo d~O
'and por&nllSlblo under &be abo,o dOe
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tordanoe wltb otlndard on,lIIeu1q
praoUco. Advice relardlll, tho 01l1Ot of
proPl*ld improvementl or II1klraUoDl
,OII'Uto tUlloUonlnll Of the, proJlGt aJlll ~..
'ormation COQOeratllll lI\ethod, 41 con"
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DOCte4 wllb tho proteoUvo worb .... COoo which ma, be oyertoPped.
ord1DIted wllb UIOft 01 UIo 8@oriDteDd- fly) Jftt other colldlUolll esIIt whleb
w', ClJ'8IQ1BoUoa durlq flood PtrtodI. "'b' endule, the .truoture.

elO) 'l'be Wor Deparbn.nt trW tundala Appropriate Idunce JIlelllW'lI W1IJ lit
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ADd tIon. are occurrlil,: (YW) ~ clraIDqo .,.temla~ pr...
, fI,) To 0 dralniso ."te.. and prot_ l1Ift.reUot weJJa 11I'O~ load worldDl GOA"
111ft rellot wolll aro la .ood wortlar ClOD- CUUOn. aDd that I1IOb taoWUu .... IlO&
dlUiln. and thAt .uob tlOlldl1l .... DOt btoOlDlali _oed.·
beOOJDlD. elolled: .BUlb InapeoUolle IbaU tie laado 1mIn.-

(,) Dra1nI Uttou.b tho ley... and ilia.prirw &0 t!UI bea1DDIIIl of the aood
lates OIl laid d..... are 10 IOQCI worIrJq 1Ol&llCIn, Ammed1a. toUowllll 0ACb mae
fOQdit1oD: ' Jar bIIb Wlltel' period. "".. oUtorwllo .,

(,i) No rev.tIllell' work or rJprap baa Iaterva1l 110' oxceedlng 80 dlQl. ue.....
been dllplaced. WAShed 0"," or reaaovedl ... to oUmIIlaN oacroaohlD.&I aDd 01..

(VII) No aoUllQ. Ie Ilo1DI lata; IUGb ,. repaln tound PllltIIU7 b7 .ucb Ia..
...burnlDa "11I and woecll cIurIq ..... _UODoIbAl1 tit UDdmakOA=..
N»pzoprtate~L wblob .... mud G::'AU nPQln IbaII be ac:coor l1eIb'oJ &be lrl'OWID 01101I: IlUlUuldl aoeoplablo Ia l&&IldcU'll ,.-

. (YW) Ao_....ow to and OIl &be1_ I pracUce. '
In bellll proper., tWGWlloci. ' . (I) OJI'ra'lolI. COntllluoa PAtrcll 01

(Ia' caWe IUUdI Uld ... aN ... &be wall ,bQJJ bo aaa1ll&a1aed durtD. aoo4
pod CODdIUOQ: portocll &0 locate po=IbJo lew" at 1ll0A·

Cx) CrowD ef.1,voe II IbaPed 10 .. to 'OUtb Johlta or IOOpaae ucderDe.lb uao
cIra1D reacIIJ~l. ~d. roan.,~ U wall. i'loaUl1l pllUl' or Iloatl wW ao' lie
ADJ. II weD I!I1llPOQ azul aaaJDtalaed. allowed &0 110 qaIDI' or Ue up to tho

CxI) 'I'bore 1G'DO WlaU&horl104 ...... wau. Sboll1d.1t becoDlO nece.uarr durtDI
or ,ehlllular lrUQo on tho JevCII, allood elDetJIDOJ &0 JIUI,aaotrw cable.

CxU' EIloroaobmlllti In IIOt bo1U over &ho waJI. adiQuate m,a~ .&rei lball
D,l&de on &bO 10vllO ,I,ht-ot-."., "blob tit &&kea &0 prllklot tho conor<.", al1d COIl"
mlBh' ondUlBor tho etruchlro or bIIuIIr atructloll Jolllti. Jmm.dia~ ,kpa UlaJl
III proper Ucl dllIlD' IWlCUoma. dur- be takon to corrlG' aD)' coDdlUon .bleb
ID tlmu ot emer'IDo,. oDdan"ra the ,tabUtt, of U10 WAU•

sucb Il1IpOOtloDI 1ba11 lie mado lJIIe Cd. Drama". ICrue'ur•.-m Jla'""'·
medlakll1 prior &0 U10 be,lDIlIq Of &Ii. 1SGnCf. Adequato meuurea .hall bo au'A
aooct e8114Q: Immedlatel, toUo.1AB each &0 lnaure lbat InI,' and ouUe, clwanda .
inaJor bI,b water period. lUld oab.nlle aro top, OpeD aDd tbll' trasb, drIIt. or
at IDkrvala no' uceedllll 80 cia,,, aDd dobrll II not allowed &0 accum\llato nNr
.uob IDtoi'modlate UalCi u IUJ be DoctI- dr.llla,o .truchan.. Pl.p 'a.' NUS
MIl' &0 iDluro tho beat PC\lllbII cart 01 maD~' operale4 8~teI aDCl val,.. Oft

EXHIBIT 'I~l Sheet I of 2 ....",.-.,



dnlI\ace alrUctllm shall be eJnUDlned,
oiled, and trial opemted at leost once
fJ"Ifr6 flO daII. Where ·dralnase atrue­
&ura are provided with atop his or other
emarseney c1oaurel, the condtUon of tho
equipment And ttl Musln! &hall be la­
lpeeled regulArly and a Utallnatll11aUoD
of Ute emcrllenc, cloaure shall be mode
at IeAIt onee each ,ear. Pettedto Inspeo­
UoaalhaU be mado b1 tlie SUperintend­
eDt to be certain that:

(I) Plpa, law, operaUni mectllanlam,
rtprap, and beadwAl~ aro In Iclod con-

• cUUoa'
(u) inlet And ouUel eblDD'" areoPllll:
UU) ClU'e II belq DWelled to preveDt

tho acewnulaUon of trQ'b aDd debrtl
Dar the .true&urel aDd~ laO ares are
IIdn, budt fteQI' bituminous coated ptpel;

Uv) BreaIoA Is not occurilnI ed.l1lCeJl5
to the atructure whli:b mlIht endaqer
Ita wAter Usbl1WS CII' atabWtv.

ImmedIAte dePI wlU be &ateD to ra­
PAIr dlUDllP, replace IDIaaIq or broUIl
parte, or remed, Ad,erae'condlUoaa dlI-
closed b1 web 1aapeoUOQI. '

CI) 0",0,1on. Whenever hlgb water
CODdlUona ImpeDd, aU sata wDI be m­
lpeeled Aabort Ume betore water naoheI
Uto m,ert of tho pipe aud AQ obJect
wbleb mlsht preveot cIoaure of Ute ,ate
IbAU be removed. AutoDuaUo ,ata IbaU
be cIo&cI1 o!laerved uoW It·bas been AI­
eortaIDed UtAt tbe1 are SllClUI'd¥ clo4ed.
Monually operated lata ADd ,AlYea aball
be clClIId .. Deces&ar1 to ProveDt Idow
of 6lod wAtor, All draIDaIo muotura
Ia IeYetI aba11 be IDapected frequeDUI
durtq aoodI to ascermIa whetbll' IItP­
NO 10 &aJdn8 p1QCO aIoD8 the Unel of
their conwt with the embADkment.
ImmacUAte atopa ahaD be~ to cor·
rect AD1 Adverao condltloD. . . •

.(0) CIoIute ,erac'ure.t-m MaI"te­
"Gnu. CI1oaW'eatructurea· fol' .tratlo

'oPIDIDlla abllIl be lnapectecl b1 &booIUpe,.
Intendon' ev..,. 80 t'QlI to .be certaID
Ut*

(I)' Mo:parta are mIaaln8:
UI) . Metal parte are adequAkl1 co,­

end with paint:
(W) AU movable parta are In a-ua­

flGtoq worklns order, . .
Uv) Proper cIoaUre CaD be .made

IIfOIIIJItI1 wbell~;
(y) 8W1Jclm' materta1I are OD band

'.w the erecuon orand bas oloaura and
UtAt tba IClCAtlOD ot auob matortAJa wU1
be readlIJ caccesdbJo m tlIDu or emil'-
"01, .
. TooJa ADd parts abalJ. not be removed

f.w otbll' use.TrlAl ereoUona of one CII'
..ore oJoaure atructurea abaU be made
OlUlO oub ,ear, aJt.ernatlDIf the .\nio­
tuna ctaoaen 10 thAt eacb late ·wm be
ereoted at leut onco In eaeb a-,ear PI­
.rtod. 'l'rlcal erooUon of au~ab'Uo­
t\II'UaIu\U be mAde wbeDever a ohllnIe II
lDAdeln It.,open~porsonn'eJ. Wbere
n1IaIIUI openaUon makea &rial ereotlOD of
a cIo4Uro ,tructure lnteaalbJa, r1IoroUI
InIpecUon IU1d drID of oparal!nl per­
lODDel DUl1 be substituted tbII'efor.
'l'rIaI eMUon or I4Ild bAl c10aurea II ao~
required. 010Iure materials will be care­ful" cbccked prtor to aDd foUowln.
6lod perlodl, and damared or m1aIlDif
parta Ihlll be repaired or replaced im­
medlate.,.

(:U Operation. ErecUon of each mov­
ablo clooure ahall be started In sumclmt
Urna to Ildrmit completion before ftOod
walen reach the top of the structure
.111. !"tormcaUon regardln. the proper
II'Ultbod at oreettnG each Individual cloa­
uro structure, tosethel' with an catlmate
01 tho lima reqUired b1 IlD llJtp;lrtenccd
craw to compll!Le U. erection wtll be linn

In the OperaUon aDd MlllnteOaDCO Man­
ual wbleb wUJ be turnlahed locallnlereJtI
upOn compleUon of tho project. CJoaure
.truetureJ wtn be Inspected 'UQueDU,
durtnll flood perloda to ascertain that no
undue leuale II oceurrln. and &bat
drains prOVided to care for ordln." leaJe·
alO are 'uoctlOnlDS properl,. Bcata or
aeatlnl plant shaU DOt be allowed to Ue
tip to clooure atruetures or to dllCharle
plI&SeDlera or ClrBo over thom.

en Pump'"'' plan'l-(U II CI '" t ,.
unce. Pumplnl plantl abaD be Inspected
bJ the SUperlDtendenl at Intervall DOt
to exceed aD dara durin. aood puona
aDd 80·....,.d~ oJr-aood aeMOftI &CI
ID1Uf8 tb:U aU eqUipmen& II ID order for
lnltant uu. At l'IlIutar IDtervaII. proper
meuura Ihall be taba to pnwlda '.w
cleauln8 pJanl, bUUdlnlll. aDd equipment,
npalntlDl AI 118CCIIafJ, and lubrtcatbll
aU machinery Adequate auppUea of
lubrtcaDta '.w .U l1JIll8 " machlnu, IUel
f.w paolino or cUea1 pOwered equlpmiDt,
aud ftIaab Usbto or lauternl for 01DOl'80DCf
UllbtlD8 ahaJI be keot on baDd at aU
ttaw. '1'elepbonJ IInl2' ahaJI beGUlla­
talned '" pumPlnlf"Plaata. AU. eqatp.men" IDc!UdlDSIWItch PU, tranarOl'lll~
ors, IIlOtor.. pum~ 'AlVQ,~
maD be.k1DI ope~ end ob
lout once eve ••

lDIUIi 0

.11
• IItJrep&

roauUs WIre
.ili~~rVj-~nan UIiiiUafIG&orI
ooacUUOn b, eucb teata abAIJ be bl'OUl~
to a satiafaclOrJ condlUon or IbaU be
prompu, replaced. Diesel aDd rAI01lDe
0QIneI aban be atarted ., euob Inter·
¥ala and aDowed to run 'tlr auob lenlth
of Umo AI mav be necou." to bIIUre
Utelr eervlcoablJlt, In tlmea of emer­
sencY. OnJ, aldlled eleotrlolAna and ....
ohanlca &hall be emplored on teatl and
rcpalh.· OpereUDS pononne! for Ute
plan' aba1J be preaent durin. teata. A'AJ
equipment removed 'rom the a~UOD for
repllir or replacement abIlU be reWl'aed
CII' npJaced as soon AI pracUoabJo and
abaJJ be trIAl opera&ed after rein.&&!.
mUon. Bopatra 1'CflUlrlI!g removal of
equlpment from tho plaut abaII be made
dPrIDi oJr-1Jood /lWIIlDI bIIoflU' AI prao.
UcQbJ,. . .
. U) 0pmItfcm. Competent operGlon
abaU be OD dutral pumplq pIauta whea­
IVII'.~ appears lblU noceuIt1 for ·IJUIDP
opemtlOD Is Imminent. 'lbe operator
abaU U10r0uahJ1 lDapect, trial operate,
aDd p~ In l'lllldIneei all pIaD, equip­
ment. 'l'he .operator abaJI bt'IUDWar
wltb U10 equipment ftlADufacMu'ora' Ia·
l&r\aeUODa aDd drla"lqa. ADd with &Ilo
"OperGUq Jnatruetloaa" for each ata­
Uon. 'l'he eqUipment.ahall be operated
ID accord8DC8'wlth Ute above-lD8n"::a
"OperaUq IDItrucUona" ADd 6aro
be .OlWCIaecl tbllt proper IubrlcaUOn II
belnalUPPlled an equlPIIlCDt, aDd lba& PO
ovorbeatlQ, undue vlbrAUOD or no1lo II
occurrIna. ImmecUl''''' upOn fIDaI re­
cesslon of Good watera, tho IIWftPIDI ala­
Uon .u be thoroUlhly oleaned, pump
boUl/l lumP!' auabecl, aud eqUipment
1hor000bIJ In&PeOted, oDed aud lreued.
A record CII' iii, Qf PUDJplq pllnt opera­
tlOil .haII be kept 'or each ataUoA, • CQ"
of. wblch &ball be 'urDllhed the Dtatrtct
Enllneer followins eacb ftood,
. (I) elul"n." canel l1oodllJ4111 - (I)
AlCI'nlClJUlnce. Perlod1e lnlpectloQl of
Improved channels and ftoodwllra .bIU
bo made b, tbe Superln&eodeDt to be
certain tbat:

U) The cbl\nneJ or ftoodwlIor II clear at
debru. weeds, and wltd Irowth:
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SCALE IN MILES
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DRAINAGE: LAYOUT
SAW JOAQUIN RIVER PUMPING PLANT

'.... '.. ~-.. .... Of--1:'-.....~.~....-..... ....... ~, ~ .); ..••~~ ....

Cif~<'iiE. E.. GOOOALL CO
'. i' '. ~,_, ...~., ....... ,_ ~, .~,~ f~ "

AUGUST 3.. 1959

LEGEND !

CD Dramaqe area referende number

95 Indicates max flow diunn<;l April 1958 in c.f s

(:15) Indicates canci capacjty In C f.5

~l Indicates combined pump capacity In C f -s_

Turlock Irrigation District boundary

-111111 ExistinQ levees

~ Authorix.ed new levees
~ Gaging station

... SITE OF PUMPING, PLANT

MERCED R. SLOUGH
'lIt NEWMAN

SAN JOAQUIf'l R
'" R f'l EWIII AN ----.

PATTERSON 0

~---.r-------- ._----._--

•



.. ..
CAPACITr IN ACRE FEET

240

AUGUST 3,1959

,
I

I I

I! I
!

!1
i

GEORGE E. GOODALL ,CO.

I

I
I I

f---f I}I II

160 180 ~OO 220140120100eo

,"

20 40 60
52

I
I

I
50

I I
I
I

i I
, I

I ~~

l-~
48J-------t------+---~-_+_----_+_----+=....-=-.1r-__II__---_+----_+_-------

Z I I I 1/-
; '" I-- I -+-!----t----"r./-+-------+----i!---j-I----+----+------+-----+------+------4

~ ! /r ;
Lt: 441-------+-----+--~--+-----+-----+-----f-------+-----+------+----'-----j-----+---------t

~ ! V
~ ,~
~ 421-----I-/--r---+-----_+_----+-----+---+----lf__----t----.........----......--/o+--~----'-------f

I CAPACITY CURVE
/ BOTt1 SUMPS a DITCH

/1 \1
401------)~11-----+-----+------+-----+---,1 --+-----+------i SAN JOAQUIN R.IVER PUMPING PLANT

I
I
:1

)
38~__-.l. _..J.. __L.. _J__ ..L__.....I__,...L----~---.A--.------r----------...J

~LATE NO.2 ,
j,I





.. .-
V

,,/

I- ~.o(\
.0(\

'"C'
l\

0 ---- -~-_--..__._---~ ._-----

~\l-

.
\\

8

60

>
u
z
~7
u
IL
IL
ILl

~o
Z

15 20 25 30 35

DISGHARGE RATE IN 1000 G.P. M.

40

a:
lLI
~
o

00 :;
l/)

a:
o
::t:

o

200

15 20 25 30 35 4')

-

"- ~"'1l)

- C''''1
..0

- "'1"....~
I-

~

~

--
~

l-

I-

- \....

~
I- Po lYe --

~
\-

I

-
- ---

PUMP CHARACTERISTICS

SAN JOAQUIN RIVER PUMPING PLANT
(FROM MODEL TEST DATA)
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PUMP DISCHARGE
SAN JOAQUIN RIVER PUMPING PLANT
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DISCHAHlB RATING FOR ALL ): BARRELS,

GRAVITY FLOW WHEN BACKWATER COVERS OUTLET

WHERE FREE FLOW AT DISCHAmE END EXISTS

FOLLOWING TABULATION SHOULD BE USED

SUMP WATER SUBFACR ELEVATION
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File Noo

eXHIBIT B

"As Constructed"

DRNTfINGS

(See Separate Folder for the Following Drawings)

(DIWgs. No. C0-1-2,-1622)

Pumping Plant for Interior Drainage

Title-

. . "

1622/1.2
1622/2
1622/3
1622/4.1
1622/5.2
1622/6.1
1622/7.2
1622/8.2

2663

General Plan and Vicinity Map
8ite Pla."'l and Cross Sections
SOU Bor:ings and Miscellaneous Sections
Pumping Plant Plan and Sections
Pumping Plant Sections and Details
Trash Rack and Float Wells
Electrical Plot Plan
Electrical Switch Gear and Wiring Diagrams

SPECIFICATIONS

(See Separate Folder)

PU:4PING PLANT, Right bank San Joaquin River
between Merced River and Tuolumne River

EXHIBIT B
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~X[TBIT C

Ml!NUFACTURER'S DATA
(See following Manufacturer's Data under separate cover)

1. pUMPS
\ Dra:ring No. Manufacturer Description

Cascade P\unp Co. Installa.tion and
operation instructions

. and parts list - pumps
model test data

WS 167B Pump Assembly.
a:t6166 Oil Supply Tank.
LY 602, Test Laboratory Data

Laborator,r Test Report

2. MO'lOR
m

'fhe Louis Allis Co. Motor Test Record
11043-1 Speed Torque Curve
11043-2 Performance Curves
11043-3 Excitation Curves
11043-4 Impedence Curves
11043-, Teaperature Curves
11043-6 Insulation Resistance Curve

'"'
8-2392 Motor Dimension Data
10618-1 Perfonnance Curve
10818-2 Torque and Current Curve
24$0 Motor Bulletin
LM-I-2 Insulation Data

Paint Data
R-972 Motor Details

3. OONTIDLS
14,3l5A General Controls Slide Gate Details
14$,48E Wiring Diagram
l4,S6SA Gate Operator Details
l4S,74E Vliring Diagram
SDI-T-M-l Torque-Master Instructions
SDI-T-.'!-2 Torque~aster Instructions. . . Switch Adjustment
SDI-T-M-3 Lubrication Instroctions
SDP-TM-l Parts Data

4. OTHER DATA
2-7269 Armco Slide Gate Details
AV-I-038 Gate stem Splice
AV-I-040 Gate stem Guide

.~
--
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Photographs of Pumping Plant

'EXHmIT D



PUllPING PLANT SUMP SHO'I'ING
CHANNEL FRJM LATSRAL NO. 5
AT RIGHT. THE THREE WIllES
AIlE TIlE YAIN SERVICE FIlJY
POLE MOUNTED TRANSFOillIER
BANK AT RIGHT TO PIJ\IPING
PLANT AT LEFT.

WEST END OF TURLOCK IRRIGATION
DISTRICT LATERAL NO.5. AT
LEFT IS Il1lADWALL FOR DRAINAGE
STRUCTURE THRU RIGHT BANK
LEVEE OF SAN JOA~IN RIVER. IN
CENTER BACKGroUND IS CHANNEL
PARALLEL TO LEVEE THRU WHICH
WATER FLOKS TO PUIIPING PLANT
SU1IP WIlEN WATER SURFACE IN
LATERAL NO. 5 EXCEEDS 42.5 OR
WHENEVER FLOW T"rilUJ LEVEE IS
PREVENTED.

EXHIBIT D Sheet 1 of 7
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PUlIPIlIG PLANT AND ACCESS BRIDGE SHOWING DECK 1I0UNTED 1I0TORS,
TRASH P-~CK AND LIGHTING. GAGE HOOSE IS VISIBLE BUT -'lEATHER­
PRJOF S-VITCHBOAR!J IS OBSCURED BY PUliPS.

PUMPING PLANT AND ACCESS B~IDOE SHO'fING BACK OF WEATHERPROOF
s.I'ITCHBOAm ON WHICH IS MOUNTED MAIN SERVICE YAST AND SERVICE
DIDP ANCHORAGE.

EXHIBIT D Sheet 2 of 7
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POLE 1I0lll/TED TRANSFORIIER BANK

-

TRASH RACK AND plJ),lP DISCHARGE LINES (Smnp Starf Gage 1.
mounted on column to right and can be read from bridge)

EXHIBIT D Sheet 3 of 7
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SIDE VII:H OF PUMPING PLANT
SHOWING BEHIND TRASH RACK
AND UNGER GAGE HOUSE THE
STULING '//ELLS FOR RIVER
STAGE, FOR SU1IP STAGE AND
FOR CONTroL FLOATS.

COlll'OSITE PHOro OF PUMP CONTIDL; SUl!P AND RIVER STAGE RECORDERS.

EXHIBIT D Sheet 4 of 7



GATE HGIST PANELOOARD,
EACH PUMP HAS AN INDIVIDUAL
PANELIlOARD SIJdILARLY STYLED.

PANELOOARll FOR CONTIlJL
OF LIGHTS, OCNTROL MID
HEATER CIRCUITS.

EXHIBIT D Sheet 5 of 7



HOISTS FOH SLIDE GATES. GATE \'/ELL ACCESS IS FOO!>! LADDER UNDER
THE THREE GRAY AREAS ON STRUCTURE iJECK.

AU'rolIATIC DRAINAGE GATES IN FULLY CLOSED POSITION.

EXHIBIT D Sheet 6 of 7
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AU'I'CIlATIC DRAINAGE GATES UNJER PARTIAL FLQlf CONDITION 'NITH
GRAVITY FLOW OCCURING FROM SG!LP THRU PUMPS.

AU'I'CIlATIC DRAINAGE GATES UNDER FULL FLO' CONDITION WITH ALL
THREE PUliPS OPERATING AND W" RIVER STAGE.

EXHIBIT D Shoet 7 of 7
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EXHIBIT E

Letter of Acceptance by the state Reclamation Board

EXHIBIT E
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2 MAR 1S~1 



• 

Engr Divn, Levees & Channel Sec w/o incl 
Engr Divn, Program D:!v Branch w/o incl 
Engr Divn, Mech & E1ec Sec w/o incl. 
Northern Area Office w/o incl 
Operations Branch w/o incl 

• 
2 MAR 1961 UIK:pnp 
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District Engineer 
Sacramento District 

THE RECLAMATION BOARD 

Olt' THE 

STATE O:[i' CALIFORNIA 

March 30, 1961 

U. S. Corps of Engineers 
P. O. Eox 1739 
Sacramento 8, California 

Dear Sir: 

c 
o 

P 
Y 

Reference is made to your letter of March 2, 1961, File 
SPKKC-C, regarding transfer to the State of California of a 
pumping plant on the Lower San Joaauin River and Tributaries 
Project at river mile 101.$0, Specification No. 2663. 

The Reclamation Board at its meeting of March 16, 1961, 
formally accepted this pumping plant for operation and mainte­
nance. 

Sincerely yours, 

A. N. MURRAY 
General Manager and Chief Engineer 

HSII:ml 

EXHIBIT E 
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EXHIBIT F

Meohanical-Electric Equipment

Inspection Check List

EXHmIT F



EXHIBIT F

Mechanical-Electrical Equ!pment

Inseec:t.ion Check List

ProJECT: Lower San Joaauin River Pumping Plant for Interior Drai!!,2

INSPEC'IOR: --:DATE: _

ITE:f.!-
1. .!2Lainage Pumps-Motor !J.E_~

a. Pumps

(1) Lubrication

Adequacy

Functioning of oiling
system.

**PERIOD DATE, MAINT.,
EVERY REMARKS & INITIAL

Condition of lubrication
lines fittings, pipe,
anchors, etc.

Adequaoy of supply of
lubricant on hand

( 2) ~ctioning of Pump

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

.. Pump RPM 6 months

Capacity 6 months

Drive shaft vibration
when running dayi~

Bearing wear year

* During periods of pumping operations.
**See Paragraph 5-04 of this manual and

note 4 of EXHIBIT F, sheet 8
EXHIBIT F
Sheet 1 of 8
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(.3) Ad.i ustment._........_--
Check Adjustment
(see Pump Manual)

Miscellaneous

PERIOD DATE, MAINT.,
EVERY REMARKS & INITIAL--- -~

year

(4) Condition of .tU!!!E.

Bearings year
Drive shaft year
trive shaft connections/year

Grease packing rings year

(5) !YIDP anchorage

(6) Debris in pumping
pit around pump
suction, etc.

(7) Discharge line

Pipe couplings
Flap gate

week

day*

-month
month

(8) Condition of metal work!6 months

(9) Miscellaneous

b. Pump Motor

(1) Lubrication

t-
Adequacy day*

Bearing temp. noise
vibration etc. d~*

Functioning of bearing
feed oiler, &oil level/day*

Lubricant piping,
fittings, reservoir, etc.!~*

Note signs of oU
leakage at any point day*

* During periods of pumping operations.

EXHIBIT F
Sheet 2 of 8



{' PERIOD DATE, MAINT.,
ITEM EVERY REMARKS & INITI1\L- ---,.

( 2) Motor 0Eeration

Note any indication of
excessive temperature
rise under load day*

Abnormal vibration
and/or noise day*

Check function of
motor controls day11-

Note any failure of
motors to pull in through-
out the 10ad range day*

Inspect for moisture in-
side the motor housing/ month

Motor base anchorage month

(3) Drive shaft & coupling

Inspect for functioning
and condition month

(4) Note accumulations of oil
on or around the motor/ day*

(5) Metal Work

Note rust spots ,year and
condition of paints 6 months

(6) SPare Parts
)

Adequacy of supply 3 months

.- 2. ~ectrical SYstem.

a. Main Switch Board

(1) Inspect all equipment and
note need for cleaning/ week

-il-During periods of pumping operations EXHIBIT F
Sheet 3 of 8
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" PERIOD DATE, MAINT.,
ITEM EVERY REMARKS & INITIAL-

(2) Check sqitches and controls
to insure that they are
mechanically operable/ month

(Note indications of sluggish
operation or sparldng)

(3) Note BnY' instruments such as
motors, recorders, etc.,
which are not registering
properly day*

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

(5) Inspect for indications of:
dayif'

Loose connections.
Insulation deterioration.
Unusual odors.

~
Mechanical failures.

(6) Report any failure of
the controls to control
the operation of the
units for which they
are intended day*

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

(8) Circuit Breakers

Condition of oil.

Condition of contacts.

Functioning of the
operating mechanism.

Lubrication of pins and
bushings.

EXHIBIT F
* During periods of pumping operations Sheet 4 of 6
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t'. PERIOD DATE, MAINT.,
1 •

IWIl EVERY REMARKS & UlITIlIL-
Tightness of bolts,
nuts, cotters, etc.

Evidence of heating.

Condition of bushings.

Miscellaneous.

(9) Starters month-, • .
Check all connections.

Check to insure that all
moving parts move freely.

Check adjustment and con-
dition of contact tips.

Check functioning of start
and stop buttons and
overload relay.

Miscellaneous.

(10) Contactors

Check for proper func-
tioning, including opening
and closing operation.

Inspect contacts.

Check adjustment of
contact gap.

,. Check contact pressure.

Miscellaneous

b. Miscellaneous

(1) Lighting System

Check light fixtures
and controls for proper EXHIBIT F
functioning. week Sheet S of 8r

ir:;
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Im·j-
PERIOD DATE, MAINT.,
EVERY REMARKS & INITIAL

Check adjustment of
nood light. month

Inspect circuit breakers/ month

Check supply of fuses and
light bulbs on hand month

(2) ~ If.otor Contro.l~

Check the entire elec­
tric system provided for
operating the main
pumping units year

(3) E9Wer Su-gell

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

3. Trash Racks

Condition of metal work. ;year

Anchorage. year

Note debris in rack and pool
that should be removed day( during plant

operation)

4. Gates and Hoists

a. Slide Gates 6 months

(1) Gates
I

Check condition of metal .
work, etc.

Check anchor and connections
for tightness and wear.

Inspect seal bearing surfaces
for condition and need for
lub rication.

EXHIBIT F
Sheet 6 of 8
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ITEM-

( 2)

PERIOD DATE, MAINT.,
EVERY Ra1ARKS & INITIAL

'~en practical check
gate for adequacy of
sealing when gate is
closed.

Note any debris, etc.,
which may restrict free
movement of the gate lea!'.

Hoist-
Check for proper functioning.

Note need for lubrication
cleaning, etc.

Inspect hoist stem guides,
connections, etc., and note
any need for maintenance.

Check position of hoist stem
to insure that gate is in
position desired.

Note condition of all metal
work, anchors, etc.

b. Flap Gates

Condition of seals week

Condition of metal work 6 months

Functioning during
operation day

Note any indication of
leakage when closed week

Miscellaneous

EXHIBIT F
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ITTiM-
S. Fire Protection EQuipment

a. Check extinguishers.

PERIOD DATE t MAINT.,
EVERY REMARKS & INITIAL

month

b. Note any possible fire hazards
in and around the pumping
plant and other installations.1 day

6. ~aff Gagel!

a. Conditien of woodwork.

b. Are all in place.

c. Condition of painted surfaces

7. Pumping Plant structure

8. Miscellaneous

year

,.

•

a. Note need for policing the
area around the pumping plant
and other installations month

b. Painting: Check all metal work
and note rust spots need for
painting or other maintenance.1 year

c. Hazards: Check all covers to
insure that they are in place./ month

d. '~ater Stage Recorder week

NOTE:-
1. The period indicated is to serve as a general guide. (More

frequent inspections shall be made if operating experience and
type of service for a particular period justifies.)

2. Under flRemarks" briefly indicate maintenance, adjustment, etc."
required•

.3. When required maintenance, etc., has been completed" indicate
date and initial.

4. Daily inspections are applicable only to periods of pumping
operations; and when pumps are operating continuously during
flood conditions should be made at least once every- 8-hour
shift. See also requirements set forth in paragraph 208.10 (f)
of Federal Regulations, EXHIBIT "A" of this manual.

EXHIBIT F
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EXHIBIT G

Mechanical-Electrical Equipment

Lubrication Schedule
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EXHIBIT G

Mechanical-Electrical Equipm~

Lubrication Schedule

ProJECT: Lower San Joaquin River Pumping Plmt 'or Interior Dra~nage

ITEM--
1. Main Pump-Motor Units

a. Pm,nps

(1) Drainage PUlll£s

Lubricant 1 griod Every
(During-iUiiiPing operations)

Pump bearings. Oil: SAll: 10 oil
(non detergent)

Check daily; add
as required.

b. Main Pump Motor

Grease:RPM Chassis/Check twice daily;
Grease T-B Medium,/add as required
Standard Oil Co. or
Approved equal.

OU: Calo1 Turbine Check daily; add
NO:" 11 or 15 as required.

Grease: Calol Check daily; add
BRB-340 as required

2. Electrical SYstem

a. Miscellaneous

(1) Motor Bearings: Check daily.

Ballor roller Calol BRB-340 6 months
Check daily.

( 2) Switches general TranoU Oil Monthly
~

(3) Svitch-hinge pins Tranoi1 Oil with Monthly
graphite

(4) Relays General Electric 6 months
Co. special relay
oil

~ EXHIBIT G"
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ITEM- Lubricant Period Eve!Z-
(DuringPWnping operations)

( 5) Theostat contacts Light coat of After cleaning
vaseline and dressi."lg.

(6) Instrument, re- Mfgrs. Mfgrs.
orders, etc. Recommendations Recommendations.

(7) Push-button Petroleum 6 months
contacts

(8) Cleaning solvent "Stoddard 11 solventi 6 months
Note: ",'hen clean- or a mixture of car-
ing any part of bon tetrachloride
electrical equip- and petroleum.
iIlent" use ample
precaution to pre-
vent explosions and
fires.

None

6 months

Mfgrs.
Recommendations.

Apply to pin
when assembling
and coat outside
after assembly.

Mfgrs.
Recommendations.

Calol WP No.1

Calol WP No.
1 grease.

Rust preventative/ 6 months
NO-QX..ID, Type E.

3. Trash Racks
~ -

4. Gates and Hoists

a. Slide Gates

(1) Gates--
Seal bearing
surfaces

Miscellaneous

( 2) Hoist

5. !'lap Gates

~ a. Hinge

EXHIBIT G
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6. General Notes

a. There are many lubricants suitable for service as pertain
to the above items of equipment. The trade names indicated
above are listed as being representative; any equivalent lubri­
cant may be used.

b. Manufacture of lubricants specified above.

(1) UNO - Union OU Co.

(2) NO-OX-ID - Dearbom Chemical Co.

(3) Calol - standard OU Co. of California

(4) TranoU - General Electric Co.
Special oil for electrical equipment.

($)

(6)

(7)

RPM - Standard OU Co. of Califomia

"Stop-Rust" - The Delta Mfg. Co., Milwaukee, Wisconsin

stoddard Solvent - Described in U. S. Bureau of
Standards as "Cbmmercial Standard G5-3-28 11

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

d. The above schedule is provided as a general gUide in the
absence of specific recommendations from the manufacturer of the
respective items of eqUipment. Use only the best grades of lubri­
cants and of the type and in accordance with the manufacturer's
recommendation where available. When in doubt consult with one
of the manufacturers of lubricants suitable for the service.

EXHIBIT G
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ZXdTDIT H

Sample .Log Form Recording and
Reporting Operation of Pumping

Plant During Flood Period
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SAMPLE LOG ~U~ FOR REOORDING AND REPORTING
OPERATION OF PU'uIPING PL.\NT DURING EXTR?uiE EMEBGENCY FLOOD OONDITIONS

l~
,.. ­.

_D_~TE;,;.;;;.;.: PL_-;.;.AN_To..;.: -.. SU_P_E;.;.R_rn:_Jm.......N~D-Ei-~T...:---------

PumJ
No

start
"'IiTater Level

Stop
water IJevel

Time ~nnn -'RTv-e-r-'-"- RemarkB*
=.~ 1------1----

*Drief note under Remarks with reference to more detailed comments on an attached
sheet. Service interuptions, if any: abnormal high te1Irgerature of motor- abnoItnal
noise; improper functioning of automatic controls and appurtenances, inciuding
time duraliion and cause. This !onn should be used only when operators are on
duty continuously.



SAMPLE LOO FOR,,; FUR REOORDING AND REPORTING
OPERATION OF PUMPI1'TG PL~UJT DURING PERiODIC VISITS

~D_A_TE.;;.t;..: .,P..L,;,;AN..T...: 5UiEdINTEliDENT:

Pump Time Pump Operating Water Level
No. (yes - No) --sump River RemarkS*-

".- .'

~

~~
<D::t:
CDH
c+tII

t-I
Nt-3

o::c
H)

V\
*Brief note under Remarks with reference to more detailed comme4ts on
attached sheet describing any unusual or abnormal conditions observed.



.a....

OPERATION OF AUXILIARY E(UIPMENT AND
MISCELI,ANEOUS PLANT FACILITIES DURII'lG ?ERIOlJIC VISITS- -----

DATE: SUPERINTENDENT:-------------
Item No. Description _Tim!.,. RemarkS*

1. Pump controller and indicator

2. Automatic noat operated water level recorder

3- Main 8.,,1tch board

4. Flapgates in pump di'Scharge lines

5. Trash racks

6. Slide gates in discharge conduits
-

7. Power supply

B. Lighting

9. Miscellaneous

. - ..

~~
CDH
ct-tIJ

H
\.tJt-3

o = *BI'ief note under Rem,~rl~s and reference to more detalled conunents on an attached sheet 'I,n:ch
~ appropriate cross references. See tXHI3IT3 D, F, A~ID G for a ~.rl.de as to breakdolt/n of tne
V'\ respective items checked. Note in particular any abnonnal noise, mcl.!unctioning of eqll.ipment

or any condition that develops that may or does impair the operation of the plant or unit thereof.
This ronn should also be used for recording applicable comments on unusual occurrances when
operators are on duty continuously.
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(Attachment for Sheet 1 of EXHIBIT H)
OPERATION OF PU;5PING PLANTC,URI~~G EXTRE E B:·~~RG~NCY FLOOD OONDITIONS

,.'
• .,d

.;;,D;,;.AT,;.g;.,,;;': ..PL...AN--..T.: S_UP_~ER_.._!N_Th'!_I'l\_ID_E_N_T: _

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



...

(Attachment for Sheet 2 or 3 of EXHIBIT H)
OPERATION OF PLANT LUffiNG PERIODIC VISITS

..
.~. - "", r

DATE: PLANT: SUPERINTENDENT:
-.:;,;;..;.;;;;.;~---------- .;:;.;.;;..;=;;;.;.:;.~:;.;:;;;.::.:.._---------

Item No. Time Remarks (Reference ~eet__2 or 3 of Exhibit H)
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