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stJPPIBM.1UI'r TO STANDARD
OPBRATION A.tm MAINl!EHANCE MAN'JAL

SACRAMElfl'O RIVER FLOOD CONmOL PROJECT

tJNIT NO. 159
PUMPING PLAB1'S NO.1, 2 and 3

St1l'TER :BYPASS

SECTION I

mrRODUOTION..
1-01. Location. The improvement covered by this manual is that

part of the sacramento River Flood Control Project which includes Punrpo.
in8 Plants N\mlber 1.. 2 and 3 located alq the left bank (easterly side)
of the Sutter B)'P8Ss in Sutter CountyI caJ.iforn!a. ~se Pump1na Plants
are located about 10 miles southwesterly from the Q1t;y of Mar:fsvUle,
California. For location and general t)'pS of installation see Exhibits
A-l end A.2 or this manual.

1-02. Protection Provided. Pumping Plants Number 1, 2 and 3
provide direct'Pi-otec'tron iO"8!Jacent agricultural areas in the1.'t'
respective drainage areas. Plant No.1 has a total C)B'"}8oity of 280
C.teS. capable 01' operating aga1nst a variable head rang1ng from 0 to 19
teet through tour pumpinS units. Plant No.2 has a total capacity 01'
775 0.1'.s. throush 5 pumping \il11ts capable 01' ollerat1ng ags1nst 8 variable
head ranging from 0 to 2l feet. Plant No.3 has a total desisn capacity
of 180 c.t.s. ,through four vertical-propeller t~ punps capable 01' oper­
ating efficiently against total dynem1c heads ranging :from 0 to 17 feet •

. 1..03. Pro~t Works. The flood control improvement oovered by
this manual l'B""part of the Sacramento lU.ver Flood Control Project author-

, ized by the Flood Control Act of 1917 88 modified by the Acts of 1926,
1937 and 1941, and consists of three drainage pumping plants. In addi­
tion to being used for flood control reverse gravity flcr.., through the
pumps to the irrigation distribution system may be employed to satisty
local irrigation demands. Also, the pumps are generally used before the
normal.tl00d Beason to drain vater from rice fields.

" 1.04. Construction Data and Contractor.. Conetruct1on work was
accomplished under one 1umpsum contract. iert1nent data on the oontract
is as follows:

Construction vas acoomplished under Contract No. W-ll05-eng­
1103 by the Frederick W. Snook Company, and completed in AUSUSt 3.936.
Contract dravings 'tIul be found under File Nos. 50.25-1445-11 50-25-1446-21
50-25-1447-1 and 50-25-1473,; and Specifications Noo 1s 6757.



1-05. Flood Flows. Por purposes of this manual, the term "flood"
or 'thigh water"sliaii.-fefer to water stages at the vicinity of the pump
sumps when P\DDping 101m be reflU1red during the tollow1ng gage readings:

~ng Plant No. 1 (Chendleti

Start pumping at a gage readitlg of 29.0.
Stop pumping at a gage reading of 26.5.
(During the wet season a sump gage read1ng height ot 28.5
w11l be maintained' by continuous pmnping.)

.~~ Plaut•.!2. 2 (oIBan:l;o.~l

St~ pump1ng at a sage read1Dg of 3Q.0·­
Stop pump111S at a sase reec\1rJ8 of 27.8
(During the wet season control to 29.5 maximum stage by
continuous pumping to maximum extent poss1ble.)

,PumR1!!i Plant No.3 (WadswortlU

Start pump1na 8t 8 gage reading of 38.5
Stop pumping at a gage reading of 36.0
(Dur1bg the wet season a sump 8sge resCl1ng he:i.gbt ot 38.0
will be maintaineci by continuous pumping insofar as 1s
pract1c~.)

1-06. Assurances Provided by Local Interests. Assursnce of cooper­
ation by loCal 1nterests i8 prOVided by state legislation, as contained in
Chapter 3, Part 2, Division 5 of the State Water Code (see paragraph 2-028
of the Standard Manual).

1-<>7. Acowance bl ,the State Reolemat10n Board. Responsibility
tor operatins and IDsbitaiti1ng the completed works was officially accepted
by the Bec1amat1on Board. of the State of Oalif'orn1a on 16 October 1940
for~ No.1" 4 OCtober J.94If. tor Plant No. 2 and 6 January 1943 for
Plant No.3, as shown on the attached copies of letters of acceptance,
Exhibit F.

1-08. ~t.ntenclent. The name and address of the S1.qlerintendent
appointed by local interests to be responsible for the continuous inspec­
't10n, operation end maintenance of the project works shall be furnished
the District Ens1neerI and in case of any change of SuperintendentI the
Distr1ct Eng1neer shall be so notified.
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SEOO!tON II---

2-01. Levee.-
a. Descri~ion. The lett bank levee of Sutter Bypass is

more tully oovered 'iD· Snother supplement manual. 0nJ.y that portion of
the levee whioh adjoins the pumping plants and Which directly attects
the structures \1111 be considered in this manual. The levee of this
unit has been built to adopted grade end sectiO-"l by new construction.
For more complete detail in Construction of above-mentioned levee,
refer to the "As Construotedll drawings of Exhibit B.

b. For pertinent Requirements of the Code of Federal
Regulations and other requirements see the following:

(1) Maintenance-paragraph 4-02 of the Standard Manual.

(2) Check L1sts-Exhibit E of this Supplement Manual.

(3) Operation-paragraph 4-04 of the Siiandard Manual.

(4) Special Instructions-paragraph ~05 ot the Stand-
ard Manwu.

2-02. Drainae and Irri(lation Struoture.

a. Description. For a more Qomplete description of the
mechanical and electri(i8i f'eatures and the building structures pertaining
to the three pumping plants see Section III of this manual.

b. For ~rtinent Ilequirements of the Code of Federal Begu..
lations and other retuirements see the fo11owiDS:

(1) MaintenanQe-paragraph 5-02 of the Standard Manual.

(2) Check Lists-Exhibit E of this Supplement Manual.

(3) Operation-paragraph 5-04 of the Standard Manual.

(4) Additional Requirements-paragraph 5-0; of the Stand­
ard Manual.

(5) Safety Requirements-paragraph 5-06 of. the standard
Manual.

3
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-(I. , Bpec18l OI&at1pa l'rccedure IUId !JIspeetion.

_ _ (1) I&oh )'e8l'iaDe41ately prior to the atm or the
~;~~I)D,.'~. ,test by quA1U1e4 eleotrioal enstneers W1l1.
'~'~D'CI:l'au 1\1lIllJ lIlOtor8 IUId cables at cable potheads at 1'881' at

Mtollboarct.

',~_:~,~~ achil4ule tbq above listed UII1ts lIlay be WlOe! jJl
,~,,~~w1tbtbe~t1onat 11p1t flo. 3 vb10b 18 1'Ooerve4 888

- ' ~,tbe ~t ~bIlt 11Jl1t Iro. 3 is to be 1'UII tor purpose or
/!J!l1gate ,DlY1e1on or tba Pac1tlo GelI 8114 Blaotr1o CaDpllDf

,tee! aad arl'llIl8tl1MDts lII8de to%> teat.. StlirtiDs an4 Dtopp1JJa
1'1DIlt 10. ,~v111be at a gap 1'Oad1D8 ot 29.0 aod 26.5
llurlJla the vet BeasoD a sump saee ha1ght of 28.5 W1l1. be

,,~lJIUO\1S~.

_~P18ut£#JJ:Jl8n1OD)Drainafp Area 51,262 Acres

~, ~Fty Active U'. St!Uldby K.P.
,2 - ~~. c4,,~.. 253

115o.fi ll, 253
--""lc.~.1l1 127
',~~~!9,' 293

0.t"8' 293

.. ".-. ," ...... -,

ijif';;-~ ~/~ scba4u1e the above l1sted No. 3 13 the prime
un1t"; '1t" may 6il W1ed vith an.y one at the other un1ta or oomb1JlBtions
tllereat. UDc1er law bead oondit1ons Unit 110. lor 2 should be Wled
v1tb Un1t No. 3 tor pover ec01lCClif. HowoverI Un1ts ti~. 4 or 5 shoule!
receive sufficient use to keep them oon41tlO11ed 8Il4 ready tor Wle When
needec1. Should the need arise durins test runs to exceed the lIC~lve

e.
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495 H.P. tor a short time, prior arrangements must be made with the
Colgate Division of the Pacific Gas and Eleotric Company ot Marysville.
Start1Dg 8lld stopping of pumping at Plant No.2 will be at a gage read­
ing of 30.0 and 27.6 respectively. ~1Jl8 the wet season a sump gage
height of 29.5 wUl be maintained by continuous pumping to the max1J'Dum
extent possible.

Pumping Plant No.3 (Wadsworth) Drainap Area 10,439 Acres
Discharge

~ R.P. CaEScity Active H.P. Standbl R.P.
1 39.6 30 c.t.s. 39.6
2 79.2 60 c.f.s. 79.2
3 79.2 60 c.f.s.
4 39.6 30 c.f.s.

Aux. 10.0
126.6 116.8

Under the above Usted units, any pump 1DB¥ be operated s1Dgly or any
two pumps in combination except Units 2 and 3. It testing of the P\DI'JPS
shoul4 neoe88:ltate exceed1Dg the above active load of 126.811.P. during
a short priod of time, prior arrangement must be made with the Colgate
DiVision ott1oe of the Pacific Gas and Blectric CaDpany in Marysv1lle
1n order not to ohange the demand charge. Starting and stopping of
pumping at Plant No.3 w111 be at a gage reading of 38.5 and 36.0 re­
spectively. During the wet sea80n a sump gage heisbt of 38.0 will be
maintained to the maximum extent possible.

2-03. Channel.

a. Description. 1he channel to be considered in this man­
ual is the drain. channel which leads into the pump smps for each
pumping plan1;. The drainage channel V1U be more fuJ.1¥ described in
Section nI of this manual.

b. For pertinent Requirements of the Code of Federal Regu-
lations and other requirements see the following:

(1) Maintenance-paragraph 6..02 of the Standard Manual.

(2) Check Lists-Exhibit B of this Supplement Manual.

(3) Operatlon-parasrapb 6-04 ot the Standard Manual.

e4) Saf'ety Requirements-paragraph 6-05 of the Standard
Manual.

5
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As these pumping stations are manually operated, it will be the dutyof'
the Superintendent to maintain operators at each pumping plant during
times ot excess water in the dra1nage channels. 1'he frequency of oper­
ation will depend on tho knowledge of the operator to keep a close check
of water levels in the channel. The Superintendent shall cause read.1ngs
to be taken at each gage at intervals of one to two hours during the
period when the water surface is above high water stages as listed 1n
paragraph 1-05 of this JDBnual and record the time of the observations.
One copy of the readings shall be forwarded to the District Engineer
1mmed1ately toJ.low1n8 high water stages, and 8 second copy transmitted
as an inclosure to the BetD1-annual report in compl1ance w1th paragraph
3-06 of' the StanW'd Manual.

2-04. Miscellaneous facilities.

8. DescriE!:ion. Miscellaneous structures or facUities
Which were const~ 88 a part of, or 1n conJunction With, the pro­
tective works, and which might attect their functioning, include the
follOWing :

(1) Ut1l1ty Relocation. Ohange of' electric service
as required tor control of' each puzap1ng plant.

(2) Jlld!:ogr8phiC FacWties. Statt gages a8 referred
to in paragraph 1-05 of' this manual. Sse gages to be maintained by the
State.

b. ror pertinent Requirements ot the Code of federal Regu-
lations and other requirements see the follOWing: .

(1) Maintenance-paragraph 7-~ of' the standard Manual.

(2) Check L1sts-paragraph 7-03 of the Standard Manual.

(3) O,peration-paraeraph 7-04 of the Standard Manual.

6
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SECTION.m

DATA ON MEOHANICAL AND ELEorRICAL F.EAmREB

3~01. Mechanical and Electr1cal Features •.
a. Descrieion. Three drainage pump1ng plants are l<Xlated

along the easterly levee of the Sutter Bypass tor the p~se of pumping
intercepted drainage into the Bypass Canal. For spec1:t1c location of
the respective Pumping Plants No.1, 2 and 3 see Exhibit A~l. For
pictures showing the general type ot installation see Exhibit A..2. Each
plant consists essent1ally of 8 pumphouse over a serl.s of pump1ng P1ts
into which the respect1ve pumps extend, P\DDPt"ll2Otor units, electrical
controls, and appurtenances. For type. of equipment and installation plan
see contract drawings of ExhibitB, shop draWings and other data included
herew1the 'lbe intercepted draiDaSe is conducted by the drainage system
into the pumping pits from whence 1t is p1.lIDped throlJ8b concrete oonduits
to the Bypass Canal; the pump diSCharge connection in each instance being
connected to the conduit by a metal plpe or transition. The number of
pumps and the combined capacity tor each plant is as follows:

Plant Number Total Pump Dra1nage Area
No. ot Pu!nEt! !i!Pao1ty crs in Acres- 17

1 .. 280 16,811

2 5 775 51,,262

3 .. 180 10,,439

~e pumps for the above plants were supplied by the Worthington Pump and
Machinery Corporation, with the exception of Unit No.3 in Plant No.1
which was supplied by the Byron Jaokson PuI!lp ComllanY. ~ electrical
equi.:pment was supp11ed by the General Elect:dc ~ny. It wUl be noted,
trom a study of the plans, that during the irrigation season, with the
water surface sut"t1c1entl¥ high in th& Bypass can:al, the water Will flov
by gravity through the pumps to the irrigation distribution system, in
those instances where check valves are not provided 1n the P\lDIP discharge
lines and providing the tlapgates on the end ot the discharge conduit at
the Bypass Canal are being held in an open :position. 'lhis reverse tlow
for irrigation may be controlled by manually operated slide type gates
installed in the p\UDp discharge l1nes between the pump and the Bypass
Canal. ~e slide gate hoists are installed on the crest of the Bypass
canal leVee. During the normal P\DDP1nS phase the slide gates are o»en
and the flapgotes fW1Ct1on to prevent reverse flow through the pump.

7



b. Main Pump-Motor UD1ts.

(1) !"lant No.1.

(8) Four pumping units are provided having a
combined capacity ot 280 c.t.s. under a total dynamic head of 13 teet,
divided approx1mately as tollows:

~ £umR Motor

Unit capaclty Full Load
No. ln CFB '£y;pe BoP, Sped RPM,
1 36 Squinel Cage 52.6 350

Induction
2 52 . tt 76.1 320

3 140 u 300 288

4 52 " 76.1 320

1he PUDJPS are of the vertical type. Un1ts No.1, 2 and 4 are propeller
m1xed-tlov and t1Dit No.3 18 a centr1tugal type; each d1rec~ connected
to an electric motor mO\D1tecl on the pumphouse operating noor above the
pump. The pump 18 supported by the floor at the pumping canpartment lo­
cated \U1der the operating floor, and the pump discharge in each instance
is connected to the concrete conduit by 8 cast iron flanged transition
section. In the case of pump units No. 1 and No.2, 8 swing check valve
is installed between the pump discharge and the transition section, in­
as~h as the d1soharge trcm both these pumps are joined lnto a common
conc1U1t, thus permitting the P1JIII»8 to be 0ll8rated 8~or s1multaneous].y.
The remaining pumps each d18aharge through a8~ conduit. A manuaJ.].y
operated s11de gate 1s proviClea in the disoharae of each of the three
conduits which permits closing ott the conduits from the Bypass Canal when
desired.

(b) ~ pumps are directly connected to vertical
2,200 volt, 3 phase, 60 cycle sqUirrel cage induction motors. ~e motor
controls tor Units No.1, 2 and 4· consist of push button operated, across­
the-line type at magnetic starters, With hand reset type thermal relay
overhead protection. 'lhe main 'oontacts ot the starter are equipped with
arc boxes and arresters. Unit No. 3 1s operated by a manual oil lnsulated
compensator starter. lhermal overload relays are provided.

8



(2) Plant No.2.

(a) Five pumping units are provided having
a combined capacity of 715 c.t.s. under a total dynamic head of 13 teet
for pump units No.1 and 2, and 15 feet tor pump units No.3, 4, and 5.
The pumping capacity ot the plant is divided approximately as follows:

!!!m Pump Motor

Unit Capaoity J'ull J:A)acl
No. m QFS iYPe H.P.- §;peed RPM

1 115 Vertical 253 171.3
Synchronous

2 175 II 253 171.3

3 75 II 127 300.0

4 175 n 293 180.0

5 115" II m 180.0

These pumps are the vertical volute miX flov type each directly con­
nected to an electric motor mounted on the pumphouse operating floor
above the pump. The pump is supported by the floor of the pumping pit
located under the pumphouse operat1nQ floor and. the discharge, in each
instance, is conneoted to the concrete conduit by a cast iron flanged
transition. A manually operated sllde gate 1s provided in the discharge
of each of the five conduits which permits closing ott the conduits from
the Bypass Canal when desired. When the water surface in the canal is
above the pump discharge conduit outlets, the flap sates lastalled at
the canal end. of the oonduits automatioa1.lJ close 1JD1ess they are man­
ually raised 8Dd locked in open poaition.

(b) The pump motors are the 2,200 volt, 3 phase,
60 cycle vertical synchronous type. Synchronous motor controls are the
magnetic full voltage acr08s..the-l1ne type With Korndorff'er voltage
booster and inolude the following funotional features:

1. Means for applying A.O. power to motor.-
2. Overload protection tor motor-stator

windings and Amortisseur w1ncl1Dgs.

J. "Undervoltage protection.

4. Means for automatically appJ.y1og field
exc1tation when motor has reached the proper speed.

9



2- Provision tor aut01l18tic field excitation
removal 11' motor pulls out of step.

6. Line aDd field ammeters for guidance in
the Op8toation of the motor:

1. Rheostat operating mechanism.

~. Korndorf'ter voltage booster and appur-
tenances.

(3) Plant No.3.

(a) Four pumping units are provided for this plant
haVing a combined capacity of 180 c.t.s., under a total ctynam1c head of
11 feet. The pumping capacity is divided approximately as followst

~ Motor-
Unit Oapacity H.P. Full Load
No. in OFS SR2ed RPM

1 30 Vertioal 39.6 500
Squirrel Cage

Induction
2 60 ~ 79.2 350

3 60 11 79.2 350

4. 30 n 39.6 500

ihese pumps are of the vertical propeller type each d1rectly connected
to vertical electrio induction motors mounted on top. 1'he pump-motor
assembly is supported b, the pumphouse operating floor and the column
ex1iends into the pumping pit below. 1he connection from each ptmlp dis­
charge to the oonorete oonduit consists of a check valve baving multiple
swinging flap valves, a flexible coupJ.1Ds and a steel pipe transition,
assembled in this order t1'<lDl the pump. h d1soharae pipes trom pumps
No. 1 and 2, and from JllDl1P8 No. '3 and 4 are joined into a common conduit
a short distance trom the pump disCharge. ~e check valves permit the
operation of the pl.lDlps si.DSlY or s1multaneously; also prevent reverse
flow through the pump when the pump is not being operated. No screen
is provided over the indiVidual suction of each of the pumps. The pump..
ing pit is surrounded by a bar screen or rack to exclude materials which
might damage the pump.

10
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(b) 'lhe pump motors are at the 440 volt,·3 phase,
60 cycle ,vertical induction ty,pe. The motor controls consist of push but­
ton operated, across..the-line type 1D88l'1etio starters, with hand reset type
thermal relay overload protection. Three-wire push buttons are provided
to start and stop the motors and to provide no voltage release in case of
voltage failure. The main contacts of the starter are equipped with arc
chutes and arc arresters.

c. Electrical System.

(1) General. Power to operate the electrical facilities
is supplied by the Paoific Gas and Eleotrio Company. For type and loca­
tion of the principal units of electrical equipnent provided as part at
the respective pumping plants, refer to pertinent contract and shop draw..
inp and other descriptive data 1ncluded hereWith as well 88 the technical
data supplied by the manufacturers of the equipment installed.

(2) Transformers. Government owned transformer stations
are provided to transform tbi U,OOO volt supply line to 2,200 volts as
required for the equipment at each plant and are sUllllD8rized below:

(a) Plant No.1.

!. three transformers, selt-cooled oU 1mmersed,
weather-proof type, U,ooo - 2,200 volts, 201 KVA, 60 cycle, sinsJ.e phase,
arranged tor delta-delta conneotion, together With conorete foundation and
outs1de steel SWitch and bus structure, 1nolud1ng lightning arresters,
11,000 volt fuses, mount1ngs and disoonnecting SWitch. IJhe main secondary
service of 2,200 volt is connected to panel No.1 of the main switch board
inside the pumphouse. From panel No.1 bus, feeders distribute potier to
the tour main pump motor panels. '!he transformer station is located out·
side the P\BIlP house and is inclosed by an 8 foot high fence having a swing
gate for access to the inside of the inclosure.

2. An aux1li817 bank of three transformers
2,200 - 220/110 volts, 2 .-7-1/2 KVA and 1 • 10 KVA, 60 cycle, s1ngle
phase I arranged tor delta-delta conneotioD, i8 inoluded in the transformer
station. The main 8ervice !Tom these transformers are connected to panel
No.6 of the 8witchboard to supply the power requirements tor llO/220 volt
auxUiary power service 8U~ as sump and pr1llling pump motors and the light.
ing system. '!be transformer primary 1s protected by fusible cutouts.
TheBe transformers are the single phase, self-cooled oU 1JJlmersed, weather­
proof type.

11



(b) Plan1# No.2.

1. Three transformers, se11"-cooled, oU
immersed, sinale phase, weather-proof 1#ype, 11,000 .. 2,200 vol1#s, 390 KV'A
con1#inuous rated, 60 oycle, s1Dgle phase, arr8llged tor del'ta-delta con­
nection, with toundiitt:l~ fencing, outside steel sv11#ch and bus structure,
1nc1udiDg lightning arresters, light1Da fixtures, U,OOO vol1# fuses and
1DO\lI1t1»gs and disconnecting S1Iitches. This sta1#ion is located outside
the pumphouse and the main secondary service of 2,200 volt 18 connected
by underground cable to panel No.1 ot tbe main sw11#ch board wh1ch is
located 1nside the pumphouse. .From panel Ho. 1 bus, feeders distribute
the power to the five pump motor panels.

2. The above station also includes three aux­
il183:7 'transformers, self'-cooled, oU i1ll1llersed, weather-proof type, 2,200
-220/UO volt, 25 KV'A. Continuous rated, 60 cycle, s1n&le phase, arranged
for delta-de1ta connection, with servioe connected to panel No. 7 at the
main swi1#ch board to supp3.¥ the power requirements at the two excitation
motor generator sets, e\1lDP pump motor, compressor" and the l.1Pt1ng system.

(0) Plant No.3.

1. Dlree transformers, se11"-cooled, oU
immersed, weather-proof t~" single phase, ll,OOO to 440 volts, 103 KVA
continuous rated, 60 oycle, s1n&le phaee, arranged for de1ta-delta oon­
nection" together With, outside bus structure, stee1 'transformer supports,
lightning arresters, fuses and mounti., and 11,000 volt disconnecting
switch and surrounding fence. ~s station is located along the outside
of the pumphouse and the main servioe is conneoted to panel No. 1 of
'the main sWitoh board 1n the pumphouse. Fran panel No. 1. bus, teeders
41s'tr1bute this power to the tour ma1D pump motor panel.s.

2. An auxWary dry t~ transtormer, 2 KVA"
440/110 volt is provided iii rear of panel No. 1 of the maiD switoh board
to suppJ.J power tor the lighting system in and around the pumping plant.

(3) outdoor ...!Clu~pnt. In add1tion to the above trans­
former banks, the follOWing General Eleotrio Company outdoor equipment is
proVided at eaoh plant:

PJ.ant No.1

To Control:

1 - Incoming circuit, 3 phase" ll,OOO vo1ts
1 - Feeder c1rCu1t, 3 phase" 2,200 v01ts
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~ Horn gap sWitoh, Type '1'0-1 ?'PST 15 K. V. 200 Amps.
DL-6052362 0-2 Outline M-6018397 p..3
Assembled with bus terminals as listed below:

No. of Bw1tches
I ~end:IB7 Q-~ (1/2")

~ Manual Direct Operating Mechanism
DL-6052307 G-l OUtline p-6018918 P-l tor 1«#101

~ Std. Salvo iron opere pipe 1" x 15 ft. long tor MKH103

3 Porcelain cutouts 5,000 volt 60 amp. Cat. 1/6x2433

3 Fuse supports, 'J.1ype iF-l~ 15 ltV P-287825S a..9
Outline M-3670974·p.2
No. ot Fuse Supts. ]",1/2" p-6028546 G-1 on contact end &

3 l-f/2" p·6028546 G-1 on hmge end

3 Fuses Type m-1 15 K.V. 50 amps. P-6029160 0-27 tor 1«#201

3 Fuse links tor cutouts 10 amps. t:at#9F1.Al30 For M1f#107

11 Tee connectors 1/2" main 1/2" branch p-6028554 G..1

3 Tee connectors 1/2" ma1n 4/0 branch P-6029119 G..2

3 Tee conneotors 1/2" main 2/0 branch P-6029119 G1

5 Tee conneotors 2/0 main 2/0 branch p-6028507 G..2

3 Disconnectil18 clamps 200 amp. P-602l459 G-1

11 Bus support tittings tor 1/2" U.H. p-6026206 G-11

2 Bus support titting tor 1/2" U. R. p-6026206 G-3

2 Bus support fittings tor 2/0 U.R. p-6a!6206 G-1

II Insulators 7.5 KV K-6009910 pool for MKf/a7

4 Insulators 15 K.V. K-6009911 pool tor MK/J1s 219 and 301

1 Fuse hook 14 ft. long P-6029679 0-14

3 Strings ot strain insulators 2 unit Locke cat. #5800

3 Strain clamps I Locke Cat. ~0CJ87

13
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3 Hooks Locke Cat. #9994

10 Danger sign nameplates N. P. 1/28646

1 Galvanized steel structure coqUete with all the necessary
galv. bolts and nuts tor erection of the structure and tor
moUDt1Dg at equip:aent on structure.

3 Pellet L18btning Arrester Cat. /J9WJJA6 tor \18e on U K.V. cirouit.

Plant No.2

To Control: -

1 .. Incoming circuit, 3 phase, 11,000 volts
1 - Feeder c1rau1t, 3 phase, 2,200 volts

1 Horn Gap Switch, Type 're-l ~~ 15 ltV 200 Amps.
m,.6052362 0-2 OUtllne M-6Ol.8397 1>-3
Assembled with bus terminals 8S l1sted belowz-
~.ot~l~s ~~

1 ~i87 o-J. (l/P!')

1 Manual Direct Operating Mechanism
DL-6052307 0-1 OUtline P-6018918 pool tor MK/}101

1 Std. Oalv. Iron Oper. Pipe 1" x 15 tt. long for 1«#103

3 Porcelain cutouts, 5,000 Volt 60 Amp. CA1' #6 x 2433

3 Fuse supports, iYPe EF.l 8PST 15 K.V. P..2878255 0-9
0\Itl1ne M-3610914 P-2
No. of be Sup1;s. 1_1/2" P-6028546 G-l on contact end Bo

3-- l-l/a" P-~546 0-1 on h1D&e end.

3 Fuses, Type EO-l 15 K.V. 100 Amps. P-6009160 0-30 tor l-!K#201

3 Fuse links tor cutouts 20 amps, Of t. If 9F1Al33 tor W<#107

11 Tee connectors 1/2 main 1/2 branch P-6028554 0-1

3 Tee conneC'tQrs 1/2 main 4/0 branch P-6028554 0.2

3 Tee connectors 1/2 main 2/0 branch P-60e9U9 0-1

5 Tee connectors 2/0 main 2/0 branch P..6028507 0-2

14
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I

3 D1sconnectlna clamps 200 Amp. P-6<:el459 0.1

II Bus Support Fittings tor 1/~1 V.K. P-6026206 G-ll

2 Bus Support Fittings tor 1/2" V.R. p-6ce6206 0..3

2 Bus supports tittinp tar 2/0 U.R. P-6006206 0-1

U Insulators 7.5 K.V. 1(..6009910 pal tor~7

4 Insulators 15 K.V. K-6009911 P..l tor~9 & 301

1 Fuse book 14 tt. long P-60296'19 0-14

3 strlnss at strain insulators 2 unit Locke cat. :/J1j800

3 strain ol8mps ~ Locke Cat. ~0CJ87

3 Hooks, Locke cat. #9994

10 Danger siSO nmneplates N.P. 1/28646

1 Galvanized 8teel stil'\lCture, 'complete with all the neces8ary ply.
bolts and nuts tor erection of the structure and tor mounting
of· equipment· on 8Uucuure.

3 'l'hyrlte station type Ligbtning Arresters Model 9lAlG-19 tor use
on II K.V. circuit.

Plant No. ~

To Control:

1 - Incom1ns C1rcu1t~ 3 phase,. 11,000 volts
1 - Feeder Circuit, 3 phase, 440 volts

1 Horn gap sV1tch, Type 'ro-1, lJ.'PST 15 KV 200 Amps
DL-6052362 0-2 OUU1ne M-6018397 P...3
Assembled with bus terminala as lIsted below:-
No. of 8Y1tcl1es Hinm

1 (lfl,h ) i87 0-1

1 MaPual Direct Operat1n8 Mechan1sm
DL-6052307 01 OUtline P-601B918 P-l tor MK#101

1 Stel. Oalv. Iron Oper. Pipe 1" 1n 15 fi. 19ths. for 1«#103
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3 Fuse supports, Type Bi'-1 8m 15 ltV P-2878255 0-9
Outline M-3670974 P..2
Assembled with bus terminals:

No. of Fuse Supts. 1-1/2" p-6028546 0-1 on contact end &:
'i 1-1/2" P-6028546 G-1 on hinge end.

3 Fuses, Type BG-1 15 KV 25 Amps. p-602916o 0-24

3 Tee connectors 1/~ main 1/211 branch p-6028554 G-1

6 Tee connectors 4/0 main 2/0 branch p-6028507 0-5

3 Tee connectors 4/0 main 4/0 branch P-6028507 0-6

3 Disconnecting clamps 200 emp. p-602l459 G-1

4 Bus support tittings tor 1/2" U.R. p-6026206 G-3

4 Insulators 15 K.V. K-6009911 pool tor MK/I213

1 Fuse hook 14 ft. long P-6029679 0-14

6 3.Bolt claDJpa GE. Cat. 195441

6 Eye Bolts P..3852507 p-8 \11th one extra nut.

3 strings at strain insulators 2 unit Locke cat. #5800
6 Guy Strain insulators, Leake Cat~ -#0.3372..

6 Connectors, Locke Cat. #27240

3 Strain clamps, Locke cat. 1Jtc0087

3 Hooks, Locke cat. ://9994

5. Danger sign nameplates N.P. {fe8646

l. Galvanized steel. structure complete with all the necessary SaJ.v.
boJ.ts and nuts tor erection ot the structure and. tor mounting of
equipment on structure.

3 Pellet Lightning Arrester Cat. #9LAl.OA6 for use on 11 K. V.
circuit
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(4) Main 8\1itch Boards.

(a) General. ~8 main switch boards are group,
muJ.t1panel type and are located1nside the pumphouse. ~ required
electrical meters, relays, rheostats, circuit breakers, 41aconnect
switches, push-button stations tor starting and stoppi.Ds the pump motors,
etc., lighting panel board and miscellaneous instruments aDd CODtrols are
mounted on the panel boards, either in front or in the rear of a panel.

(b) Arr&nfiiment. The general switchboard arrange­
ment and items of equipnent on te respective panels is as follows:

1. Plant No.1.-
Panel No. Controls

1 2,200 Volt, 3 »I!ue, 60 cycle incoming line.
2 Main pump unit ~3 phase, 60 cycle, 2,200 volts induction motor
3 It It It _ " It" "I' .. "4 n n It _ unit »It It u

5 n Ill» _ It II It »" .. n

6 Sump pump motor and sump pump primer motor control, 220 volt 3
phase, 60 oycle induction motors.
Circuit breaker for 220 volt Station Power Circuit Breaker tor
110..220 volt single phase, 3 wire lighting system.

Panel No.1

1-150 volt A.C. Voltmeter 0-3,000 volt scale
1-3 phase, voltmeter switch
l-Card holer
1-400 ampere, 5,000 volt, 3 pole, B1ng1e throw, automatic trip free,

oU circuit breaker with 2 c01l inverse time element overload trip.
2-eurrent transformers, ltoo/5 8IJ!P8res L
2-Potential tr8D8tormers, 2,200/110 volt
3-400 ampere, 5.,000 volt S.P.S.f. rear connected disconnecting switches,

CCl1lJPlete With safety latches an4 90 desree stop mounted above panel
l-Bet power company!s meters and current and potential transformers.

Panel No. 2

l-A. C. Azmnetel'
2..Current Transformers
l ..StaI't-stop push button station
l-Csrd Holder
1-2,200 volt, push button tne, oU 1mersed, 3 phase line starter,

vith no-voltage release and tl\ermal overload protection.
3-200 hnpere, 5,000 volt S.P.S.T. rear conneated, d1ec:onnecting switches.
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Panel No.3

l-A. o. .Ammeter
2-Current 'l'ranstormers
1-Card Holder
1-2,000 vo1t starting ccnnpensator with overload release
l.-.,rmal relay
3-5,000 voJ.t S.P.S.T. disconneoting SWitches

PanelB Nos. 4 and 5

same as Panel No. 2

PDnellio. 6

l-Push button station tor sump pump motor
l-Push button station tor sump pump pr1mer motor
1-220 volt" 3 phase, line starter with thermal overload trip tor sump

pump motor
1-3 pole" 220 volt clrcuit breaker tor sump pump motor
1-220 volt, 3 phase l1ne starter" vith thermal overload tr1p tor sump

pump primer motor
1-3 pole, 220 volt circuit breaker for lump pump primer motor.
1-2 pole, 250 volt, 30 ampere" clrcuit breaker 'for lighting circuit
1-8 circuit, 3 wire, lighting panel board with oircuit bree.kers

2. Plant No.2.

Panel No.

x
1.
2
3
4
5
6
7

8

Panel No. X

Controls

Five panel Komdorff'er Starting Panel board tor synohronous
motor control
2,200 volt, 3 phase, 60 cycle" incom1Ilg line
Main pump unit #5, 2,200 volt, synchronous motor
"" "#4 It II " n"" "! " " II "
" "" II II II "

" n " 1 " II II "

A. O. s1de ot two exciter motor generator sets and 220/UO
single phase light1b8 oircuits, sump pump and pr1lll1na pump
motor oo~trole

D. C. side at 325 volt exciters

1-Assembly of 1'1ve panel sections approximately 15 fee1; long conta1n1Dg
required special starting controls tor the synchronous motor. This
panel assembly is installed on the risht of Panel No.8•.
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Panel No.1

1 .. Power Factor meter, witb current and potential transformers and
rotary switch.

1 .. 150 volt, A. C. voltmeter, 0 .. 3,000 volt scale.
1 .. 3 phase voltmeter transfer switch.
1 .. 150 volt recording voltmeter with seven day chart and synchronous

clock.
1 - Card Holder.
1 .. 600 .Ampere, 5,000 volt, 3 pole, s1ngle throw, automatio trip free oil

oircuit breaker witb 2.co1l 1nVerse time. element. overload trip.
3 .. 600 Ampere, 5,000 v01t, s1ngle pole, single throw, c11sconnecting

switches.
2 .. Current transformers 600/5 em~res.
2 .. Potential. 1'ranstormers 2,200/UO volt, witbfuse blocks and f'uses.

Panel No. 2

1 .. A. O. Ammeter.
1 .. D.O. Field Ammeter.
1 - 'i,eld Disoharge and starting resistors.
1 .. Two-pole field contractor With aUXiliary pole for field discharge

resistor.
1 .. Field removal relay .. power teetor tne.
1 .. Thermal overload relay, 2 pole, hand reset type.
1 .. Unde1" Voltage relaY.
1 .. Line SWitch, three pole, oil immersed, magnetioally operated.
1 .. Start-stop push button. .
1 - Caret Holder.
3 - 200 Ampere, 5,000 volt, single pole, single throw, disconnecting

sWitches.
2 - Current Transformers.

Panels Nos. 3, 4, 5, and 6.
Bee Panel No. 2.

Panel No. :r.
1 .. 3 pole, 220 volt, oircuit breaker, tor A.C. side of exciter No.1.
1 .. 3 pole, 220 volt, oircuit breaker, for A.O. side of exciter No.2.
1 .. Start-stop push button tor exoiter No.1.
1.. n It It It " It No.2.
1 - 2 pole, 220 volt, circuit breaker tor 1ighting circuit.
1 - Start-stop push buttOD for sump pump motor.
1 - Start..stop push button tor sump pump primer motor.
1 .. Line starter tor sump pump motor.
1 .. Line starter tor sump pump primer motor.
1 .. 8-..circui1;, 3 Wire panel board, with circuit breakers.
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Panel. No. 1 (contfd)

1 - 3 pole, 220 volt, circuit breaker for sump pump motor.
1 - 3 pole, 220 volt, cirouit breaker for sump pump primer motor.
1 - Start-stop push button for air compressor.
1 - Line starter tor air compressor.

Panel No.8
I

2 - D. C. Ammeters for D. O. side of exciters.
2 - D. C. voltmeters.
2 .. 3 pole, a1r oircuit breakers with bish overload (short circuit)

protection tor D. C. s1de of exciters.
2 - Field Rheostats

J.. Plant No.3.

Panel No. Control

1 1iS0 volt, 3 phase, 60 cycle, incoming line and 1£0/110 volt,
81nsJ.e phase llght1Dg circuit tratlStormer.

2 Na1D pump unit Bo. 4, 4!10 volt, :1nduction motor.
3 It It U llo. 3, II It 11 1t

4 It" II No.2, II II 11 II

5 "It II No.1, It II .. II

Panel !fo. 1

1 - 500 Ampere, 600 volt, 3 pole, air circuit breaker \lith thermal
overload trip, and masnetic short circuit trip.

1 - card Holder.
1 - A. O. voltmeter 0°_ 500 volt.
1. .. 3 ~e voltmeter transfer BW1teh.
2 - ~/J20 volt potent18l transfcmners With fuse blocks and fuses.
1 - 2 pole, air oircuit breaker to protect l1ghting circuit transformers.
1 .. 2 lCVA dry tJPe lighting transformer 480/320 volt.
1. .. Space tor power companr~s meters.

Panel Nos. 2, 3, 4, and ~.

1 - 600 Volt, 3 pole, air circUit breaker With thermal and magnetic short
circuit trip.

1. - Stop-start push button.
1. - Card Holder.
J. - Push button operated type, l1nestarter With no voJ.tage release and

thermal overload protection,
1. - A. O. Jlmmeter.
1 .. Current transformer tor ammeter.
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· (5) Motor-Generator Sets. Plant No.2 is provided with
two motor generator seta hiViiii required capacity tor excitation ot the
total installed horsepower at th!, five synchronous motors that operate
the main P\DDP1ng units. The aenerators are 125 vOlt D. O. units, 100
amperes, 1755 RFM, 12-1/2 KW continuous ratina. Each direot connected
to a 220 volt, 3 phase, 60 cyole lIIotor. Dle exciters are arranged tor
parallel operation. '!be above equ1p1lem: was supplied by the General
Electric Ocnnpany. For further detaUs see the pertinent shop drawings
included herewith covering the motor..generator set and control rheostats;
also see Exhibit A-2.

(6) Miscellaneous. Other electric equipment and services
1nclude electric switcb'iii8 equipnent, electrio 118htiDS system in and
about the plant 8nd operators cottage inolUd1ns flood l1sbta, port8ble
eleotrio heaters, electric water heater in each cottage and electric
motor and automatic oontrols tOr water pressure system.

d. Cranes. For handling the pumps and other equ1pnent in
the pump house, overhead traveJ.1ng oranes are prov14ed tor Plant No. 1
and Plant No.2" oapao1ty 8 tons and 10 tons respectively. '!'hese cranes
are the double beam hand operated type with movements of the crane being
operated and controlled by pendant ham cha1n. Hoist trolley travels on
a 25 pound raU mounted to the top flanges at the crane bridge beams.
The crane runways are 40 pound ASCB rails mounted on 18n 1..54.7 girders,
one on eacb stde of the pump house. In the lnstanoe of plant No. 3 only
8 hand operated chain block and trolley,S ton capacity, is provided, in
Which case the trolle;y travelB on the lower tlange of an I beam swspended
from the bottom cord of the root trusses. 1be above·8. and 10 ton hand
powered cranes were supplied by the Judson.Paott1c Oompany ot Ban
Pranc1aco, Cal1f'ornla.

e. Trash Racks. Plants No.1, No.2 and No.3 inlets to the
pump1ng pits trom the drainage system are protected by a steel trash rack
structure to prevent the entrance of debris ",hloh might olog or otherwise
damage the pumps including the sump pumps. 1\'1e8e 'trash racks consists
8ssentlal.ly of 3/8" x 3u steel bars on 3" centers With separators. ~e
slope of the racks as installed are 1-3/4" on 1" on Plants No's. ~ and
2. Plant No.3 racks are vertlcal. .

t. Stge toe. Stop 108 {IU1des are provided tor Plants No. 1
and No.2 to permit iIlataUation of stop logs to shut-ott the now of
drainage into the respective P\1DlPins pits to perm1t dewatering the plts
and servioina the pumps when required. 8e811ng of the stop logs when in
place can be improved by :l.nstal11ng a canvas frame on the upstream side
atter they have been assembled in the slots.
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s. Sump J.Ym;Ps and Priming Unit'!.

(1) Sump P!!D2. Dewatering at the pumping pits, into
which the main pumps extend, in case of Plants No. 1 and No.2 is accot1­
pUshed in each instance by a vertical centrUugal sump pump. !l!be ver­
tical motor and pump unit 1s supported by the main floor, the pump
e:ctencl1J2g 6 teet belov. A suction manitold is prov1ded from the sumps
pump With a branch pipe exten41Ds to the bottom at each pumping pit,
the lower end of which 18 equipped With a foot va1\te. !he sump pump
piping is 10" standsrd galvanized steel p1pe and flanges, the latter
being equipped With rubber pskets. Selection or the compartment to be
dewatered 1s accomplished by a 10" non-ris1Dg stem type gate valve in
each branch line, controlled by a 32" manual operated floor stand loca­
ted on the pump house operating f'loor. 1'he sump pumps are the vertical
centritugal type, each hav1JJg a capacity at approx1mate~1200 gallons
per minute under operatiq conditions, and are c11rectJ.y comlected to a
10 R.P. electric motor.

. (2) 8\§ EumR Primer. A pr.lmiDS unit is provided tor
prU11ng the sump pump when required. See the contract plans for locs­
'tion ~ the pr1JD1nS un1ts on the pump house operating floor. 91e pr1ming
pump is a Nash Bytor VaaUlJlD tnJ8 driven ~J a 2 H.P. Induction Motor.

b. Pressure Water System.

(1) At esoh of Plants No.' s 1 and 2 an electrically
operated pressure water system is provided in connection with the well.
The 150 gallon pressure tank is automatically controlled to prOVide !f()
PBI at the outlets in and about the pumpina plants and the respective
operator's cottage. Each pump has a capaclt1 of around 800 gallons per
hour. 'lhe pump motors are 110 volt, s1ngle phase, repulsion induction
electric motors.

(2) ~ic 1'ank. Ute ett1uent from the cottage :1s led
by a 6-1nch eaat iron pipe to a concrete septio tank, etc. fbe pipe 18
installed with a fall of around one toot in one-hundred feet.

i. !]!nP D1scharse Gates.

(1) Flad Gates. ·Swlnging flap tnJ8 gates are provided
on the end of the pump sOharp conduits. ~se sates automatically
close when the pressure on the Satter Bypass side exceeds the pressure
on the pump pit alele. bse sates are pr1nc~wood re1ntorced by a
steel frame, the trame balna hinsed at the top in each Instance. When
it is c1es~re4 t~ open one or more of these sates to permit reverse flow
tor irrigation or servicing the conduit, attach a cable to the bottom
of the Sage, ho1a't open, and secureq anchor in place. If' 'there is
pressure against the tlap gate the opening of the flap gate may be tacil.
itated by first closing the conduit slide gates and allowing leakase to
equalize the head.
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Jleriod concerned. Once each year the entire mechanical and electd.caJ.
installation should be given a thoroush detailed inspection. The regu­
lar more trequent inspections are made shall make certain that all
parts of the equi.;pment 1Dclud1ng controls are in operable condition and
properly lubricatedJ that no parts are missingJ that all painted sur­
faces are covered With aeJequl\te coats ot proteotlve paints; that there
is no evidence of Z'USt; and that the ent1re plant is in a cleanancl
presentable conclJ.tlon. During inspeotion the following items, where
applicable, should be partioularly noted. In order that no items of
inspection will be overlooked, an insJlectlon schedule llst1nS all items
requiring inspeotion shall be carried during the inspection as guide,
check list and record.

a. Main £u!DR - Motor, Units.

(1) ~.

(a) Daily inspections should be made to ascertain
that there is suffioient lubricant tor the pump bearings and that the
pump and motor are operating smoothly, and that there is no abnormal
vibration of the assembly. '.Ihe operator should be instructed to immed­
iately shut oft the pump, sho\Jld an unusual noise or vibration develop,
rather than wait to consult with someone else, inasmuch as by pront ac­
tion at the instance trouble t1rst develops, serious dBmage to the P1.mlP
may be prevented. Noise, vibration, etc., may be due to a worn or dam­
aged bearing, loose anchors, obstruction in pump such as rocks, wood,
etc., or other possible causes.

(b) When 1n1tially starting the pump, first insure
that it is properly lubricated with oil or grease as the case may be,
that the lubrioant has had time to reach the bearings, also insure that
there is ample vater in the pumping pit. Where bearings are oil lubri­
cated, insure that the oU reservoir is tull and that there are no leaks
in the lubrication system. Check the tlow inspection indicator where
provided to insure that the oU is flowing to the bearings as required.
Generally speaking the pump, even thougb the bearings are grease lubri­
~ated, should not be operated. Without water. In the case of the vertical
volute pmupa provided tor Plants No' 8 1 and 2, should the wearing rings
in the pump be touching while the pump is being run~ they may heat up
and lock result1ng in serious dalnage to the pum)jl8. An inadequate supply
of vater while pump1J:Jg should also be avoided as the water may be caused
to pass through the pump in surgesJ thus throv1ng the pump out of balance
and causing harmf'ul vibrations to develop, which may cause thrust bearing
trouble. Note the presence of any debris which may have accumulated
aromd the suction that would restrict the tlow or clemage the pump should
it be allowed to pass through. Even though trash racks are provided at
the inlets to the pumping pit, the possibUity that some undesirable
objects may have worked through between the trash rack bars, or have
been ~tt in compartment by workmen, should not be overlooked.



(0) Check the l\lbr1cating pipes provided to
carry the lubricant to the P\DI1P bearings and note any indication of
leakage at &n1' point with parliou1ar attention to the connection at
the pump housing. Also make note of any unusual noise that might in.­
dicate that the lubrioant is not xeaching the bearings. The grease
seal packing rings on the pump drive shaft; should be checked occasion­
ally as they may become dI7 and. harden to the extent of scor.Lng the
shai'ti and/or taU to adequately retain the ltlbr:l.cant. For location of
the pao1d.Dg r1ngs refer to the applicable shop draw1ngs. Ca1'8fuU3
inspect the teed o1lel'8 to insure that the;y are functioning proper~,

and when set to permit the oU to teed to tlla bearings it wUl remain
set while the pump is operating. Note any indication that the oUer
feed control has becOl1le wom, loose, etc., to impair its proper function­
ing. Check the functioning or the feed oiler cOJItirol to insure that the
co~rol valve is being held open to admit the lubricant when the pump is
running.

(d) Inspect tbe anohors at the PllDlP house operat­
ing floor, espeo1ally :In the OllSB of those pwnps in Plant No. 3, whose
weight 18 carried by the floor sleb end note any indication ot movement
of the pump w.ts, and loose bolts.

(e) In the instance of those pumps supported by
the noor of the pumping pit under the pmp hO\18e, a8 16 the case tor
Plants No. r8 1 and 2, inspect the hold dawn nuts of the embedded anchorage
as wen as the cap sorews whioh llIeouw the pump hous1ng to its metal. base
and note a1\1 in-aufficient tightness or anchorage as well as the oap
screws which seoure the pump housing to its metal base and note any in­
su:f't101ent tightness or anchorage 100sen8$8.

(I) Inspect the disoharge oonnections tor signs
of leakage at the flanged joints or vibration while the pvmp is operating_

(g) In the instance of those pumps provided with
swing check valves in the disoharge lines, note any abnormal noise or
sluggishness of movement in opening or closing; with only one of the two
pumps feeding the sarile conduLt operating~ note any flow back through the
stationary pump which would indicate that the check valva is not seating
properly_ Once each year nmave the manhole eover from the top of the
obeokvalve asseJnb4r and inspect the condition of the interior sur.faces
tor cav1ta:tion, rust and wear, with special attention to the valva hinge
assembly_

(h) Inspect the pump dr.Lving shatt and couplings
tor alignment, end note any tendency for tb3 shaft to vibrate, or any
looseness 1n the oouplings and aomeations. t.zorn shaft bearings will
cause the shef't to Vibrate, however, in some instances it may not be
easi.l.¥ detected without the use of special instruments.



(1.) OaretullJ" inspeat all .tal work, and note
8D¥ indications at rust, leakage when pump 18 operating, abnomal wear
or other signs ot deterlorat10n.

(j) Insofar 8S practioal occasionally check the
abUity ot the p1Dllp to deliver the required capaoit¥ and note any indi­
cation that the pump is in need ot adjustment, suction l1nes restricted,
or debris in the volute.

(2) Notaro-
Ca> Oa~ 1nspeot the motor to insure that

it 1s being properly' lubricated. Oheck especially the oiling system tor
proper tunctioninfb as weU as the supporting tirackets end pipe connecting
!rom oUer to the bearing in each instance. Note 8speoiall7 any leekage
at the comeotions, loose bracket or wom parts of the oiler assemb~o
Feel.the bearing housings while the motor 1s operating and note any :in­
dication of abnomal heating at these points. Also note any unusual
noise or vibration wh1ch would indicate that the bearings require atten­
tion and/or the. unit is out of lIalance. Any clioking noise while the
motor is running mq be dne to a cracked ball 1n the bear.i.J1IS, or some
loose part and must be 1mmediately corrected.

(b) Hote any oU leaking by the oil seale, or anr
oil on the outside or 1nside ot the motor bowing.

(c) Check the lI1Otor tor smoothness of operation
under tull load and note any abnormal noise or vibration ot the asse~.

(d) Inspect the electr.Lc heaters provided in the
motor assembly tor proper pertoxmanoe in preveDt:lnS mo1&ture condensation
within the mator.

(e) Inspect the motor tor signs of excessive temp­
erature rise clue to an apparent overload or other causeao This condition
should be refleoted in the switohboard ammeter.

ef) Oheck the functioning of the motor controls
especially when starting up under load with particular attention to the
synohronous motors in Plant No. 2 which are provided with lomdorfter
Starter Controller. Note especially any failure of the motors to "pull..
:lnft throughout the range of loads encounte:nd.

(g) Occasio~ inspect the brushes of the syn­
chronOU8 motors and note indications at sp81'ld.Dg at the coUeotor rJ.np
or wear necessitating Nplacement adjustment or other maintenance, or
tendenoy of the collector rings to develop flat spots.
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(h) Check the motor base anchor bolts to insure
tightness also note any indication that the motor base has shifted on
:I.ts support. The motor assembly JI1U8t be kept in true alignment with
the pmp shaft; at al~ times. While checking tl1e motor base also in­
~ct the coupling connection at the junctUl'e at the motor pump drive
shaft, especially in the instance of thcee units 1n Plant No.2, and
note any indication ot wear, looseness or start; of fracture. Inspect
bird screens where provided to insure that they are in place and prop­
erly installed.

(1) Check supply of &paxe parts such as brushes
on hand and note need for replenisbJnent of s~II'

. (3) Caretu:J.4r inspect all metal worle and note
rust spots and need tor repa1n't~ or repa1r.

(t) Note collections of aU, dust or other mate­
rial on or around the motor assembly' whioh my constitute a possible
tire har.ard. In any event it should be removed.

(1) Note. 8IW safety hazards inoluding tmmches,
etco lett on the operating tlooro

(m) Direction of Rotation..

1. When initially starting a motor alter it
has been previously zemove7i and reinstalled check tor cormet direction
of rotation betoze applying full load..

2. Irrigation Periodo Dur.lng the irrigation
period tbe water in some iDstaiiCes may bepeiiL"tted to flow by gravity in
the reverse direction through the pump. Note any indication that the pump
is being rotated in a reVEtrse direction. In the instance of Plant No.2,
slow l'Otation m~oaus, wear on the top motor bearing due to possible in­
adequacy of the bear.t1'1g lubr1cation or thrust, since under normal. pumping
the throat is upward. Under these conditions the motor should be blocked
with timbers or by other approved llt8ans in order to prevent rotation of
the motor.

b. ~-!!£~ Sye-te.!!o

(1) Transto:nners.

(a) The dielectrio st~h of the transtomer oil
should be tested at .1eastonceevel'1 tllOfSarB by a qual1tied organization,
and the aU filtered:lf neOe£lS4x,-o At least once each year check if there
is a need fo%' on to be filtered. At least once each year check the on
level in the transformers. Inspection ot en o1llbsulated transtoxmer



that i8 :In operation 1& necessar.U-¥ ccntined to observing the aU in the
sight glass or indicatorJ the temperature as 1nc11cated bT the 1iransfomer
should be ohecked eaoh dq dbl'lng the pUlllpSng season, noting at the same
'time both the a1r or ambient temperature end load oondition.

(b) Any debris, inoldng weeds, which have col..
lected on the transformer banks, as ve1l as within or on the fenced
inclosure should be removed. An:! weeds whioh have spread through the
tenee 1nto the inclosure should be removedo The above will insure
proper venti1.at.ion ot the transformem.

(0) Inspect the IIBtal fence and gate and note
8J\Y' ma1nwnanee xequirements. Check to 1n$U1'e that tb8 gate is pr0p­
erly loaked to exolude other than author1zed personnel.

(d) Note arrr indicat10n of an abnomal te.ra­
ture rise, oU leaks or UI1UB1J81 noise coming tran the transformers.

(2) Outside SWitohi.ng ECJU1Bment.

Ca> Inspect 1nsulato1'8 and switch gear and
remove 8D1 accumu1atlon ot b11'd nests, kltea or other toreign objects.

(b> Cheak all grounds, Il'O\Uld cl8mps, eta., to
dete11ld.ne whether or not they tr8 auttio1ent1.7 seoureo

(0) Check the 8U~ of spare fuses on hand and
note the need for replenishment.,

(d) Inspect the insulators tor any signs or
craoks or other d.amage, In ec1d1t1on to nomel causes, insulators, etc.
nuq beoome damaged by persons using t1rearms, thr<Jw1ng rocks, etc.

(e) )fake note ot~ unusual nalse wbleb appears
to come from the insulation and switoh gearo

(t) OCC8siona11J inspect the lightning arresters
and gro\1nds-aspec1al]~ atter a &tom.

(3) IJa:!n Switch Soards.

(a) The main BWitohboard panel boards, switchea,
instruments, and. appurtenances should be kept c:rlean and tree fran ch1st.
Doors of all cabinets should be kept c10sedll

(b) Check the switohes and controls to insure
that they are mechan1~ and eleotr1oaJ.1¥ operable. Note espec1a1l,.
aD1 ind1ca'bion ot sluggish operation,
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(c) Note any of the instJ'\lJll8llts suoh 8S JlBters
and reCOMe1'8 whioh are not regi,6tering properl¥.. Cheok the supply at
recording charts on hand and note need for replenishment at the supp~.

(d) Note espeo1al~ 8D1' indioation ot loose con­
nectionsl insulation deterioratioD, unusual odors or JlBchanical failure
within or around the switch boards.

(e) Note any ta1lure of the controls on the
respeotive panels to oentroJ. the operation of the units tor which they
are intended.

(t) Inspect the enolosure at the rear ot the
sw1tchboard assemb1¥ and note the need for oleaning or otheI' .maintenance
and insure that the aocess gate is propel!l.1locked at all t1mes except dur..
ing necessary inspection and maintenance periods.

(g) Circuit Breakers.

1. ~. The main points to be observed
in the inspection of an oi!~aker a191 oondition of the oUI
condition or contacts, and whether the operating meobanism works freely­
yet is positive in closing, latching and tr1pp1ng. '!'he inspector should,
while observing their condition, lubrioate pins and busb1ngs subject
to wear, see that all others are in place, and that all bolts, nuts
and set scxews having to do with the breeker stl'Ucture are set tight.
Note also my evidence or heating, wipe ott all the breaker bushings
and cheok tor cracked bushings.

2. Air Typecr The SIltll8 general points
should be observed in aoini over the operat1q JllSehanism of an air
breaker. .

3. §at;Q1i Before approaohing a oircuit
breaker for general inspeotion, B oient precautions should be taken
to guarantee the safety at the personnel and also prevent damage to
the apparatus. The circuit breaker shall be de..energized by opening the
breaker and also main disconnecting switch on the BW1tchboardo The
oontrol oircuit and closing source of power should be cleared to pre­
vent damage or in,1ur.r from mechanical operation.

(h) Starters.

1. Inspection of 'the starters should be mde
at regular intervals for best Tesults-at least once a year and during
the per10d of nomal operation. Before remov1ng cover to inspect or
adjust the starter make sure that disoonnecting 8Vitob is open and that
the control circuit 18 de-energized.
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2. Check ell connections and note any that
are not adequately secUI'9o-

3. Check to insure that all moving parts
worlt sufticiel1tl1' free and-observe bum1ngs on the contact tipso Also
note if there is any indication that not all of the contacts close at
the same time.

h. Disconnect the motor starling switch 8t1d
test the .start button, stop button and relays.

2,0 Make note of an:r indication of mechanical
and/or electrical faUure at any point or other points requiring main.
tenance attention.

. 60 Note any indication of failure or sequence
to close or open PrOperly.-

(i) Contaotors.

1. Inspect the contactors for proper funotion­
ing. Note any indioation of 8lCcessive heating and check to insuxe that
they haveco1'X\lct travel, correct contact pressure, that tbe contact
surfaces are olean, and that all connections are cleen and tight.

2. Check to insure that all moving parts have
adequate clearance to moveand are not undesirably restr.1cted by mech­
anical interference or friction.

3. Check the contact gap t'lith the contaotor
fuJ.ly open and note any need for adjustment or other attentiono

Ch) Motor .. Generator Sets Plant Noo 2.

(a) Check the electrical cont:rols and ccndition
of bearing lubrication before starting unit} also note any indication
of bearing heating while unit 1s operating.

(b) Cheok the exciter by' start and running testo
Occas1ona11y check the exciter brushes for weer} also check the EUCci­
ter cOllll1utatQr for spa:ridng and note whether it is maintaining a clean,
smooth surface and that no bluish color or signs or overheating is
indicated. .

(c) Note &1V \D1usual noise while unit is operating.

(d) Inspeot the anchor bolts and frame bolts for
tightness 0
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(e) Inspeot the metal work and note need for
painting or other maintenance.

(f) Rheostato

Oheck the funotioning of the meostat in­
cluding cmd1tion of contacts. Note especiaJ.ly any indication of arc­
ing and bunting or the contactso Check operating knob £or tightness
to abaft.

(S) Miscellaneous.

(a) Oheck automatic controls for the water pressure
system and note rmy £a1l~ to .1Unotion proper~.

(b) Oheck all eleotrio motoJ:s and controls and
note need tor lubr.l.cation or otmr maintenance..

(c) Note whether all light fixtures and oontrols
are functioning properly and are clean. The fiood light fixtures should
be clean inside and out. Check the floor lights at night for proper
adjustment.

(d) Inspect the circuit breakers and switohes and
note any indication that maintenance is required. Also check adequacy
of the number of spare tuses on hand.

(e) Periodic :1nspeations at least ever.r year should
be made of the entire electrical system provided for operation of the
main pumping units in the respective Plante.

(f) Reliance for power to operate the elect.rical
f'ac1lities is placed on the Pacific Gas and Electric Ccmpanyo Any con­
ditions noted·in the inspection that may effect in any way the reliability
of the powers~ should be especially noted and brought to the atten­
tion of that comp8I\Y in writing or other accepted practice without delay.

c. Cranes.

(1) Oheck the hoist by operating the manual controls
and note any abnomal force :reqm.red to be applied for the hoisting
operation or positioning at the trolley or carriage. While operating
the hoist make note of 8lJ:f noise, etc. which would indicate that the
hoist is in need of lubrication, or has excessive binding at any point.

(2) Occasionally oheck the hoisting sheave block
hook hoisting rope, bearings and gears for signs of abnonnal wear and
need for lubrication. It would be well to inspect the hoisting rope
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for its tun length once each year tor signs of lUSt. and points- -of
possible failu.ra under maximum load cond:1tionBo

(.3) The carriage and trolley rails must be kept securely
anchored to their respective supporting beams. Oocasionally check the
ran anchor bolts and note any that have womed leose.

(4) Inspect the metal wo:rk, including cha:lns and cables
for rust spats" need tor painting or an application of' suitable rust
preventative or other maintenance.

(S) When inspecting the bearing having reD'mable caps
and a~;usting ah1ms, note any loose cap bolts or failure. of cap to bear
on shimsJ also note any indioation of need for add:Ltiona! shi1Dso

d. Trash Racks.

(1) Occasionally check the metal wom and nots any rust
spots, need for painting or other maintenanceo

(2) Note the presenoe of debris mcluding rags, weeds,
etc. which may be clogging the openings through the vertical bars.
Also note the presence of debr.ts in the collection system" ilIInediately
upstream from the trash rackS, whiohcan be8Xpeoted to move against
the rack and whioh should be removed.

e. Stgp LOfts.

(1) Inspeot the stop logs and note whether they are
being pX'q)eX'ly' stared and maintained when not in use.

(2) BetOle lowering the logs into position check the
side slots and flow passage, and nate arr:r debris which may restrict
the lowering or the stop logs and which may prevent adequate sealing
off of the water from oaning into the pumping canpartment. When in
place note any indication that logs are not sealing adequately.

<:3) Wben the stop logs are removed >inspect to insure
tha:t the cover plate tor the top of the stop log recess, 88 well as
the soreen provided tor the inspection opening above is in place and
adequately secured to exclude persons and animals from falling into
the pumping pitsa It is recOlIBIlended that the gate to the access walk­
wq to stop logs slots and trash racks be kept locked and related
tencing be maintained in adequate :repairo
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t. Sump P~ and Pr.i.mi.ng Units.

(1) §ump Pu!JlR.

(a) Check the functioning of the gate valve control
pedestals and note anyabnomal pressuxe required to be applied to
the operating wheel1n opening or closing the valves; also note need tor
1ubr.l.cation~ .Where water 1ubrioation or cooling is provided check when
unit 18 operating to ins~ that it is ftmctioning properly.

(b) When pumps 819 operating mspeet for leaks in
the piping at the connections. Inspect the metal surfaces for signs of
rust spots e

(c) When practicable inspect the suction and note
any rags or other mater.i.al that may reddct the suction inlet or JlBY
cause the toot valve to not seat properly'. BefOte completely dewater­
ing a pumping pit it would be well to inspect; the water surface and
note any floating debris that should be removed. Any inability of the
pump to hold its prime for a reasonable length of time indicating a leak
in tile suction lines or taulty toot valve should also be noted.

(d) Oheck tbe functioning of the pump motor unit
as well 88 the controls and note any points requiring maintenance. Before
starting the pump first insure that it 18 properly lubricated and the
control ~lves in the suction lines are properly' set. The sump pump
should not be run dr:I even though the drive shaft bearings are oU
and grease lubricated. The pump is pxov1ded with wearing rings and
should they be rubbing while the pump is running dr.1 they may heat up
and lock.

(e) occasi~ inspeQt the pump anchor bolts
to inSU19 that thq are ·suf'fic1entqtight.

(2) Priming Un1t.

When OPerating note any failure of the unit to
function as required) also check adequacy of lubrication including
water sealing. Inspect the metal surfaces and note need for painting
or other maintenance.

g. PleSsure Water and San1ta!Y Systems.

(1) Pressure Water S:vstemo

(8) The &utemat1o comroJs inclUding the electric
hot water heater should be checked occasion~ to insure that they are
£mctioning properly.
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(b) Check the ability of the pump to deliver a
relatively unif'onn now for its particular design and note any indication
that it has insuffioient suction pipe or that the foot valve is not
seating properlYJ also note need for lubrication at aD1' point.

(c> The entire water cHstribut.icn system :lncluding
faucets should be checked peliodioaJJ.y for leaks. Occas1onal.l7 inspect
all exposed metal. surfaces tor signs or rust spots or other deterioration.

(d> Inspect the water pressure tank including
functioning and note any indication of 1nsuf'f1cient air at the top of
the tank.

(2) Sanitary System.

<a> The opemtion of the sanitaxy system is entirely
automatic. The 'septic tank should be inspected eveX7 ,ear and sludge re­
moved when it accumulates to one-third the capacity of the tank6

(b) Occasionally check the lamdr.Y trays and
similar fixtures and note a.ny indication ot the drains becoming clogged.

h. EP!P Discharge Gates and Hoists.

(1) Slide Gates.

(a> Oates.-
1. When accessible the· gates should be

carefully inspected to :lnsUxe that all frame and guide anchorages
are suffio1e~ tight, that the gate leaf bas freedom of movement,
and that tie timber portion of the gate is not rot,ted or the bolts,
etc. are free from X'\Bt~ or that gate opening and guides are not
clogged with debris to limit or restrict the gate.

2. Inspeot the oondition of aU metal work
and other mater.l.als maldng-up the assembly and note need for repair
or. replacement. Also inspect the gate seal bearing surfaces and note
need for maintenance.

(b) ~.

1. Check the hoist and note any indioation
of binding, abno~ excessive hand force requl.red to operate tlva
haist, and need for 1ubrlcationo

34



2. Check condition of the hoist stem assembly
including the guides and anchorage. Give particular attention to stem
guide anchors and appurtenances.

3. Inspect all metal worle including the
hoist assembly, aupporl;ing-structuxe, and associated appurtenances and
note 8J\Y' need tor maintenance.

h,. Check condition of the gate well access
cover and note any indication of deterioration or hazard. It 1s good
practice to provide suitable means tor locking the covers in place and
hav1ng key retained by plan1i operator or other authorized personnel in
order to prevent ready removal by other than author.1zed personnelo

(2) Flap Ga1ies.

Ca) Inspect; the metal and woodwol'k ma1dng up
the gate 8ssembly and note need for maintenance.

(b) Note~ improper tunctionings at the gate,
including 81J¥ indication of leakage when closed, l1mlted or sluggish
travel "'hen operating as well as any debris which wq' be pJesent to
toul 1ihe movement of the flap in opening or closing. Cheek looseness
ot hinge anchor bolts and hinge pin wear.

i. Air Compressor Plant flo. 2.

(1) Check the air oonnections tor leaks and note
pressure be1I1g maintained.

(2) Check opera1iion of 1ihe contlOls by bleed:l.ng ott
the atr pJesSUJe until the conpressor starts, and note the pressure
build-up at the shut-otf point and t11lls for the build-upJ also check
the functioning of the pressure leliat valves.

(3) Note need for lubrication of the conpressor and
dr1.v.lng motor.

(4) Inspect equiprnent mak:lng up the assembly and note
need tor repainting, replacement or repair.

~. Fire Protection Bg.ui,pnt.

(1) Regularly inspect all available fire protection
equipmen1i for charge" condition and availability tor iJDmediate useJ also
insure 1iha1i the proper type of uni1is are provided, all in accordance wi1ih
ftRecommended Good Practice ot the National Board of Fire Underwr.i.ters.1t
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(2) While inspecting the fire protection equipment
also note the presence of any fire hazards or related conditions that
should be investigated. Note anyaccurmiLation of paper, rags. etc.
containing paint, grease" cleaning solvent or other combustible materials
that oonst!tute a fire hazBl"d. Oonta:i.n$rs for grease and oU should be
stored ina clean and order~ fashion, properly covered,. and any sur­
plus grease or oil on outside should be wiped clean. Note whether or
not storage room is ad6C1ua~vented.

(;) Inspect the pumphow8 door locks and note any
improper functioning or apparent neglipnce on the part of the plant
operators in keeping doors locked when building is not occupied rr.t"
guarded..

k. Staff Gages.

(1) Inspect the gages to insure that ell are in place
and in a good state ot 19pair.

(2) Note need for painting or other maintenance.

1. Pumping ,Plant Structuxe.

At least once each year thoroughly' inspect the entire
structure and note need for painting or other maintenance required to
restore to its original condition.

11k Hazards.

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

(2) Nete presence of any tools or other materials on
the floor of the plant operating room which may constitute a hazard.
Also insure that no wrenches, bolts or other loose material has been
lett on the orane or at other ovemead points which may possible fall
on the floor or on the equipment.

(;) Cheok all access manholes and note arr:r covers
riot in place or in need or maintenance.

(4) Insure that the access gate to rear of the main
mdtohboard is kept looked to exclude mauthorized persons.

(S) Note presence of any. grease or oU accutnU1ations
on floor which may contribute to a fire or slipping ha~ard.
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(6) Note auy indlcation of water leakage through root,
windows, doors or walls.

(7) Inspect ladders and tools or other equipment used
tor operation and zuaintenance of the plant and note need for maintenance
or replacement.

(8) Be certain no tools, rags, eto. are left on ell
switches, alrcu1t breakers, motors or any noJ'111Slq electrical charged
portion before applying power.

n. Paintim.

At least once each year carefUll1' inspect all painted
surfaces and note need for repaintiDg or other mairdienance.

3-03. Maintenance. Smoe proper funotioning or the pumping plants
are vital to an ad8q\1&te operation of the drainage S1Btem, it i8 essen­
tial that all equipment, controls and appurtenances be continuously main­
tained in good operating condition. The subjects of maintenance and
procedUres can be only' brietJ,y touched upon herein and should be expanded
and iJI1proved upon as continued exper.1ence is gained in operation of the
equipment, and as new improved procedures are developed to expeditiously
and eft:i.o1entq handle· the spec1al problem which may arise. All damaged
or UDServ:lceab1e parts shall be repaired or replaced without; delay.
Before attempting major Jepair, the app1:1cable oontract plans, shop draw..
inge, specifioa1;ions" as well 88 oatalogs~ descriptive data and operat­
ing procedures supplied by the manufacturers of the equipment installed
should be cuefU1ly rev.lew8d. certain speoitio points as pertains to
the pr.l.no:1pal units are dl.scussed belowJ however, full use shall be made
of all pertinent techn1ca1 data furnished with the respective units es­
pecially as pertains to repairing and adjusting tbe main pumping units.
For special points requiring maintenance, refer to the periodic inspec­
tion reports. Use high grade lubricants which are suitable for the Be1'­
vice and in all 1nstances, in accordance with the equipJll8nt manufacturers
recommendations, or in the absence of which, refer to Exhibit C - Lubri­
cation Schedule, as a general guide. Painting required shoulc1 be per­
fomed 1n accordance with the original contract specifioations. All
necessary maintenanoe work shall be performed by sk:Uled J1lechanios and
electrioiansJ where replacements are made the replacement parts shall
be equal in quality to those or1.girIalJ.y installed or of suitable later
inproved design.

a. Main Pump .. Motor Units.

(1) Pumps.

<a) It excessive vibration or noise OC0\JJ'8 when the
P\DP is operating the cause for which is not readi1¥ apparent, ocmsult
with an authorized representative of the pump manufacturer. It is
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absolutely necessary to detemine whether mechanica1 or hydraulic con­
ditions are causmg the trouble in order to find a reJlEdy for it. PeI"ot
sons untrained in P\1IIIP engineering and operation should nat be engaged
to Utrouble shoot" insolar as concerns Jll8jorproblems 1"8lating to the
pump unit itselfo The plant operator should be instructed to 1mediately
stop the pump the instance en unusual noise is discovered" rather than
wait to consult with someone e1seJ inasmuch as prompt action may avoid
serious damage to the pump. A relative sudden development of abnO%!l1al
noise or Vibration ma.v be due to nUll1erous causes such as bearing faUure,
loose anchoX'B, or debris sucked into the pump.

(b) When installing, adjusting and performing gen­
eral maintenance make full use of the tlInstallation and Operating In­
structions" prepawd bY,the pump manufaoturer for the pllllpS installed.
The pumps supplied tor Plants No.'s 1 and 2 are the vertical volute type
Whereas those supplied' tor Plant No.3 are the propeller type. Thep2:'OP"
ellet" pumps aw supported at the operating floor at the pump house 1thereas
the vertical volUte pumpsa1'e supported 01\ the tJ.oor of the p\1111Ping pi1;
with the driVing motor supported b1 the operating floor abOV'e.

(0) In general the pumps are of relative simple,
rugged design and nomally w:Ul require very litt1e maintenance except for
keeping the macb1nery olean and properly lubrioated. High grade lubri­
cants shall be tlSed in each instances however, 11; is undesirable to use
more oil than the instxuctions can for, Oareful and frequent inspec­
tions wUl in most instances reveal sources at possible trouble before
they have bad a chance to require a major repair ope~ation to be performed.

(d) -When it becomes neC$Ssar.V' to pull or disassenible
the pump unit to inspect, adjust and repair, all parts put back shall be
thoroughly cleaned. At this time the bearings should also be carefully
cleaned including removal of the old lubricant. The points reg,pired to be
lubricated and methods provided are indicated on the appxoved shop draw­
ings iJiCiuded hei'EiWith. The vertical volute 'puop in Plant No.'s 1 and 2
are lubricated by pressure grease forced to the pump suction head bushing.
The propeller pumps are lubrioated by a sight feed oller" one quart
capacity to lubrlcate the lQier, intemediate and upper bearing bUshings.
The lJPper bushing assembly is also provided With apreseure grease fi:l1t;ing•
.Tbe points provided for appljing the lubr.lcent in aU instances axe aocess­
ible from abovetbe pump house operat1ngflaor. The feed oUer provided
for the propeller ~e PUIIP inPIant No. 3shcniLd be set to deliver
approximately double the normal requlrements for the first five hours or
an initial operation; also apply a generous application of grease at the
pressure fitting, Delay initial starMngof the pump sufficiently to
allow time for the lubricant to teach the bearings in each instance.
After the initiallllbrication repeat the lubrioation by means or the
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pressure gun about every II hours during operation and keep the feed
oiler full using the grade of lubricant recommended by the pump manufao­
ttD!er-o Lubrication is the most important phase of PUl1lP maintenance and
should be checked da:lly but the lubri.ctmt should only be adc:led as ra­
qa:l:red as exoessive lubrication.:ts wasteM.••• 1t .•18 not enough merely
to aWl)" the lubricant at· the .points prortded as it lWSbalso be asswed
that the lubricant· is reaohing the bearillgs·1n each 1l'iStanceo In the
case of the feed oiler it should be oare~ cheoked to inSure that it
is adjusted and functioning properly to feed the lubricant to the .bear.l.ngs
in the required amount when the pump is running and that it is not loose
or worn to a point where it will be jarred out of adjustment by the
normal vibration of the assembly. If any problems develop with the feed
oiler which cannot be readily corrected, replace w1tl1 a new oiler assembly.

(e) In the oase at the vertical volute pumps in
Plants NO.fsl..d2-, tl\$ .8uotion headbe~ 18 supported by cross
WfiesandaLignDlen1i of the bearing is ma1ntained by rabbet tits. Pressure
lubricat10n is provided to thebearJng from the floor flange. While
servici1\g the pump see that clearances between sleeve and bea1ing bushings
and also between wear.l.ng r1ngs are not excessive. If these clearances
are excessive the wom parts should be replaced. '!!he .bearing grease must
be wate~resistant" non-fibrous and of medium viscosity at the water
temperature.

(f) Packing rings are provided for the pump bea~
iugs to prevent leakage of lubricant from the bearings and also to pre­
ven't fomgn matter from entering the bearings. ~reme lubricant c0n.­
sumption requires :repla~nt of packing. Replace the paoldDg with new
pacldng when the pump 18 disassembled for servicing or mo1'8 frequent if
required.

(g) In tightening bolted connections use suitable
sil8 and propsi' type at wrench to avoid possible undesired overstressing
of the threads and or marr:lng the heads of the bolts and nuts. When
assembling the discharge line to the pump disobarge flange tighten the
bolts, each a little at a t1me to pull the flanges together evenly and
exercise care to insure against the poee:l.bility of pulling tbB pump out
of line or tbRIdng an undesired st1'81n on the pump unit. After canplet­
ing the assetllbl.y of the pump to the dLscharge~ carefully reCheck
the alignment of. the pumping unit. Where the weight ·of tbe pump is sup­
ported f1'OJll the operat:l!lg. £1001' slab of the pump house" as in the case
of the propeller pumps for Plant No. 31 similar pxeoautions shall also
be exercised relative to anchorage at tbatpoint 88 it is important to
obtain uniform support for the !Jase plate and to avoid defiection of the
column. The foundation tor t.he propeller pumps shall support the weight
of the pump evenly on all sides of the baseplate to allow the un1t to
hang perpendioularly through the opening provided in the pump house
operating floor.

39



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

(h) It will be noted that those punps wnch dis­
charge into a cOJIJllon conduit are provided with a check valve installed
in their respective, discharge line to prevent feed back from one pump to
t1le other. 'lhese ch$ck vslves must be.1n proper opemting C<I1d1tion at
all times and any failure of this valw to operate properly shall be
carefully investigated and the neceSS811 mainteMnceperf~rined without,
de),ayo Inspect those· pointe noted -on -theinspeot;1onieport and perform
such tnaintenance as required.· Give· parhicular atitention to the check
valve hinge bearing and suppo~ assembly, and where the steel. portions
have become deteriorated by' corrosion requiring replacement. It is
recommended that when replacing, tbat stainless steel suitable tor the
service be substitm.ed to whatever extent practical to min:lm1ze mainten­
ance problemso Access to the inside of the check valve is via a manhole
on top of the check valve assembly. When inspection and servicing work
has been completed, insuxe· that the manhole cover 18 installed and secU1'8d
in place properly.

(1) The pump1ng pit 18 prot.,cted by a trash rack
on the supply entrance from the.' dramagesya'temJ however, it· is possible
that 1r8gS, eto. IilaY' wotk through whioh could wrap around and restrict
the pump suction, or in a simUar maimer wrap around the check valve disk
to foul its movement or prevent an adequate alOSUr8 when the pump 18
stopped. Any debris noted on the inspection report which ndght clog or
damage the pump should it be aUC'M8d to pass thtough the P\lJl1P should be
removed from the pumping compartmento

(j) Any rust spots noted during the inspection
shall be caret'ully' cleaned-with a wire bl'\Bh or other sultable means and
repainted in accomance with the onginal speo:11'1cations. Unpainted
surfaces 8UCh as exposed shafting, etc. whi.oh have, corroded a11all be
caretulll' cleaned and coawd with water proof' &1'8$8$ or su:1table rust
preventative. This and s1milar maintenance not classed as an emergency
should be perfoX1l'Bd once a year aud during the non-operating period when
most practical.

(2) Main pump Motors.

(a) Carefu1.ly investigate all items noted on tb3
inspection report, and pertOtlll such maintenance as found to be required.
Read uManufacturers Instructions" caretully before installing or ope~

ating. Rater to UMotorlfame Platen tor proper instruction identification.
Assure that, the motor bearings are·bemg adequately but; -not excessiVely
lubricated at the points provided in each instance and that the lubricant
is reaCShing the bearlngs all in accordance with the manufacturers recommen­
dations. Refer to the data provided on the nane-plate or the motor in
eaoh instance as "18ll as the applicable Manufacturers Instruction sheet.
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Lubrication pipes to the bearings must be kept tight. Supporling brackets
prov:lded tor the lubr.lcation pipes, sight inc11cators and appurtenances
must be adequat~secured to ElIiminate undesired v1bration end noiseo
Constant v.l.bration ot the pipes and appurtenances mq result 1n broken
or loosened pipe connections or cause the automatio oiler to be tbr<m1
out of proper ad.1ustment. Ve!7 little 011 should ever be 19qubed to be
added and where an abnomal drop in the oil level is noted at the inspec­
tion point, or other indioations ot excessive use or oil, the cause must
be 1mmediate~ investigated and corrected. Note for signs or any oil
leakage around the oU reservoir or oil piping and teel the bearings to
determine whether or not there is an;y indication or the bearing becoming
overheated and 11' so, shut dam the unit.

(b) With reterence to the synchronous motors pro­
vided in Plmt Noo 2 the brushes should be treguentJ..y checked to make
suxe that ~rt are not urid\11.V yom dCiiiii. keep an 8X£m set 01' brushes
av&nabIe &; he PJijit .and make replacement well betore the oritical
degree of brush wear has been affected. Fit and adjust the brushes to
the correct slip ring angle, using fine sandpaper. Care should be taken
to see that dirt or parldoles broken f)x)m the edges or the brushes have
not lodged between the brush and the surtace at the collector rings.
The b1'\1Shes should move freely in the brush holders but should not be
so loose that "Cramping" will occur men the machine is operating.
Check the spring tension. The collsotor rings should be smooth and true.
There should be no cbjeot1onah1.e v:1.brati.on. In general the temperature
should be low and sparking or flashing should not oocuro .

(0) When installing the pump motors espec:lallY'
those in Plants NO.IS 1 and 2, insure that the base when installed is
level and that the motor abaft is 1n true alignment with the pump shaft
and that the connecting ooupling is t4.ghtq bolted with even pressure
on all bolts. When tirlltening the anchor bolts, tighten down the nulis
graduall.y and unif'ozm all around using a wrenoh or suitable size to
pexm1t adequate but not excessive tightening. Before installing shaft
couplin~ start motor and cheCk to insure that the maUon 18 in the
proper d1~otion, as the pump unit must not be allowed to operate in
reverse rotation.

(d) The motor should be kept olean and dry inside
and out and~ accmmiLaticns of oil Ql' moisture present sball be re­
moved. Insure that the motor heaters are t\1nctLoning and elBrgized to
the extent required to keep the motor adequateq dry. Should the heat­
ers fail to be energized when the ocntrol sw:Ltch is set to liON" position,
check especial1y the controlling o1rouits tor loose connections, also
check tor broken o:lrcuits and shortso Use reasonable precaution to in­
sure that no water, oU or grease is allowed to drip on the motore trcm
overhead such as fran the overhead orane.
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Cel Should the motor pmnpunit be allowed to remain
idle t~ 8111 length of timeoceasionally make a start and short running
test to detenuine whether the unit in~luding the starter and controls
are in proper opemting condition. Any major Tepairs or adjustments
must be performed only 'b1 sldlled mechanics and or electricians thor­
oughly experlenced with the type of equipment involvedo

(f) ~ation Periodo Durlng the irr1gation period
the water in some instances~pei'id£t8d to flow in a revEmJed direction
by gravity through the pump which may oause the pump to rotate slowly.
In the instance of those p\lYJp motors in Plant No. 2tbe ..•tq> bearing of
the motor may not receive adequate lubricaiAton d:nring the per.Lod ofreJa­
tive slow rotation thus neceesitatins preventing rotation 'b1 blocking.
the motor rotor with timbers or b1 other suitable -meanso If this is done,
a sign should be hWlg on tbe motor starting panel reading 1'Danger, Motor
blockedo"

bo !!e~trical Syatem.

(1) Oeneralo Give particular attention to the iteJlB
listed on the inspecticm-;;Por(; and pertoDl such maintenance required
in aocordance with the. best Btanaard practice tor the servioe with due
consideration of •all safety p~caut;ions. only qualified mechanics sn.d
electricians experienced in .tll$. t~e of equtpment inVol'ied aball· be
allowed to perfoxm such roa:tntenance. Maintenance of the power line is
the responsibility ot the Pacific Gas and Electric Canpa1\V. A large
percentage of electrical failures a1'e due to I1I8chanical faUures. An
unusual noise in eleatirical apparatus may be caused 'b1 vibration dlle to
an unbalanced or bent shaft, obstruction of the ventilating system, loose
parts, £aulty ali.gmnent, system disturbance or many cther abnotmal cen.
ditions. Generally, no s:iJllple device is available for locat~g the source
ot CIt' analyzing the noise with the ~quenee:tba~· i:1m ao~on:bokoa

must depend primarily upon the jud81J18l'1t and experience· or the maintenance
parsomal. When cleaning any part of electrical equipment use ample
precautions to prevent; explosions, tires or taxio·conditions•.Use only
approved cleaners with relative low flash points and:if toxic, prov;lde
S1.1fficient ventilation.

(2) Transto:nners.
I

(a) Check transformer oil level by observing the
height ot 011 in ~he sight glass located at the top of the transformer
case. The dielectr.l.c condition of the transfoxmer oil should be tested
in accordance with A.IaEctE. standards am if found defective" the oU
should be cirClllated tbt'ough a portable filter Pless. I~ is suggested
'tha't the oU tes'ting and fi1ter1ng be done ~ the serving utdli"t,y ~.
In replenishing the tX'8l1sfonner 011 \lB8 Nc.10 Transil Oil or as spec:i.fie­
ally recommended by the manufacturer of the units instilled.
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(b) A-q debr.ls whioh has been blown or thrown
within the trans:f'onuel' station inclosure should be removed promp'liq,
espec1.ally as pertains to any rnater1al B.llch as wire or other metallio
objects. Also keep fence inclosure olear or weeds and vines in order
not to obstruct transformer ventilation. The fence around the inolosure,
includ1ng the gate, shall be l'Idnta1ned in good wpair at all t_s; also
lceep the gate adequa1ieq locked to exol1Jde unauthor.Lzed personnel. The
area around the transtQl'JllSl' iDstsllation and the pump house shou14 be
kept olear and tree of rubbish to present; an orderly and neat appearance.

(0) Give particular attenbion to those 1tens listed
on the inspeotion teport 88 nquiring meJntenance. Arr:! symptoms such
as unU8\1al noise should be investigated at onceo Any abn~l increase
in operating temperature at normal load should be investigated and 1£
the cause cannot be determtned. the transformer should be taken Q1t of
service and given a thorough inspection.

(3) Outside Switching Egu1J?D!11t.

~he ettltobing equipment should be kept clean and
in good operatmg condition a1# all times. Broken or c racked insulators
should be replaced tdthout deJq. Pemanent grounds must be carefUlJ.y
inspected, and mainta:lned in good repair. ArJ¥ unususl noise noted as
ooming from any of the electrical equ1pD18nt shall be caretully :inspected
and necessaIY repairs and!or 1tfPlacement& pertormedo

(4) Main Switoh Boards•...
<a> Ma:1n sw1tch boaMs, panel boards~ stdtches,

controllers, and appurtenances sba1l be kept olean and free from d\lSt
preterab~by blOtd.nl 111th dr:r compressed air. Care should be taken to
insure that the e1r does not contain moisture. Air should. not be 'USed
for cleaning instl'\llllElJlts. Air in excess of 30 lbs. should not be wed
on insulation or ooils such as JIlOtors or solenoids. Doors at all cab1n&ts
shall be kept closed to exolude dust. Switches shall be kept mechanic­
ally am eleotr.l.oally operabla at all times.

(b) Circuit Breakers. Periodically inspect, testl
adjust and overhaul, it reCiUired, olrOUtt breakers about onoe each yearo
Before attempting these or silnUar ma1nteneno8 operations first insure
that power is d:l8ccmneoted fronl the boardJ also cODSult the applioable
catalogs ancl teohnLoal bulletins S\lPpl1ed by the manufacture ot the
equ:i.pJDeM tor a detailed dasorip1;1on of the umt and :recoJIIDSnded pro­
cedures for operation and maintenance.

(0) Starte1'8o

1 0~ investigate all points noted on
the inspection xeport as tiQuir1ng attention. Before removing cover to
inspect or to adjust, make sure that diaoormect:lng md.tch is open and
oontrol oircuit is de-energized.



freely.
20 Insure that all parts are clean and move-

...,

3. Any excess deposits should be removed frail
the inside surraces of the-arc bcoces adjacent to the contacts, and any
broken arc boxes should be replacedo

(d) Eleotr.lcaJ. Contacts•
•

!o CoWr Contac~1) If excessive he~t1ng is
noticed during the inspectJ:on period, the most like4t point of high
resistance (and resultant heating) is whexe tba mov£ble tips make con­
taots with tbe·'.trtiati()Da2;7 tipso If this.condition is noticed" dress
the contacts trith a few strokes of a fJ.le o Smce coppel' OXide has a
very high resistanoe and forma on coppwcontacts ra1d~ at b:tgher
temperature, a fem s~rokes with a f:tle vill xemove the axide and reduce
the resistance to a low value again" It should be pointed out, however,
that contact tips which have been roughened by ordinary service do not
have to be kept smoothed so that they will earlY the load. A roughened
tip will oarr,r current just as well as a smooth tip; however, if large
projections should appear on a tip because of unusual arcing, they
should be removed. Oontacts plated with a small layer ot silver should
be cleaned with a clean cloth or brush dipped in cleaning fiuido After
being cleaned polish the oontaots with a olean, dry clothe- The ~rn
discolordiion that is found on silver and silveJ\o.plated oontacts is silver
oxide which is a good conduotorfJ It should be lett alone unless the
contaots must be cleaned t~ sane ather reason.. When corroded, contacts
should be cleaned with 110. 0000 sandpaperll This must be done very care­
tully so as not to mmO'!'e too JlI\lch ot the s..Uver platingc Arter the
oorrosion has been removed polish the contacts &th a clean, d.ry cloth
mnking certain that all abrasive particles are remOVed and that the shape
of the contact has not been changed. SUveJ'o-plated contacts that are
badly burned or pitted should be replaced. In the event no replacament
is on hand at the site, the con~acts may be dressed with sandpaper ~il
the burned or pitted spots are retnaved.I.t' the burns or pits can not
be removed by using. sandpaper, then 118e a bum1shing tora vert carefullYo
In onq extreme emergencies wU1 the use of a tile or s11.ve1'-plated
oontaots be permitted. In no instance shall highly abrasive mater.l.a1B..
such as emery c10thl heaVY' sandpaper or carborundum paper be used for
surfacing relay contacts. In adj\1Sting the contact pr$ssurereter to
the manufacturers recamnendations and check by the spring balance or
other approved methodso In case the contact pressure is below the min­
imum value requiredo adjust or :install a new springo Low pressure should
be avoided to minimize possibility of excessive heating of the contactso
On multiple pole devices, the spring tension on all poles should be
approxi..'Ilately the same and 1£ one 18 considerably lower than the others~

the spr,l.ng should be Jep1ace~
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2D Avoid the use of ~ubrioant on the contacts
or bearings of a contaotor-as oil quickly collects dust and unless parts
are frequently cleaned.. wUl interte18 with the operation or the contactor.

3 0 Maintain the centact gap in aocordance
with the manufacturers 1nsiructioMo

k. Failure to close may be due to one of the

ala Operating coU may be open-circuitedo-
loose or disconnected,

following I

J:?o Lead wires to operating coil may be

c. Excessive mechanical. friotion ..-
d. Power off or voltage below Domel.-

2.0 Failure to open may be due to one of the

a. Meohanioal interference or fr.iotion.-
~. Welded contactso

Co Broken contact spring.-
(e) All wir,ing connections 11\ the rear of the

BWitch beards shall be inspected yearly before tl13 pumping season in
order to insure that the.re aIV no loose contacts and that proper claar­
ances are maintair.ede All parts at the panel board should be kept cleano
Branch circuit breakers which aze not noxmally required to be closed
shall be kept in the "OFFIl positiona The bus Voltage should be cheoked
for a phase balance daily and espeoially after ~ility service has been
restored following an outage.

(5) Motor-Generator sets .. plant; No.. 20•• I

<a> Be~ Lubrication. The motor and the gener­
ator sball be kept adequat~~spai"ltiili"!ubricatedo

(b) Exciter Brusheso Brushes should be frequently
ebeoked to make sure that they· are niitW'earing down until the metal is
touching the commutatoro It is false econOll\Y' to use brushes down to
the absolute tn1nimuDl length before replacement. Keep an extra set of
brushes availab1.e at the installation so that replacemant can be made
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when neededo Sand"in new brushes unt:U they }dt the contour ot the
comnutator, and blow out all camon dust. Use fine sand paper between
the brush and the COnlJllutat01'o NEVER WE EMERY CIDTH. When replacing
a brush. be sure to put it in the 8ame brush holder and in its or1ginaJ.
position. Check the spJinga that hald the brushes against the COllUDU­
tator, beoause too Mav spring preenxe may lead to com~atorwear
and excessive mating.

. (0) lkoiter OCllllllutator. The cODDllutator should
be olean, smooth, and have a polished chocOlate-brown color wbs re the
brushes ride~ A blue color indicates overheat:1ngo Roughness should be
removed by sandingo HEYER U'3E EMBRI IN ANY FORM. For this opemt1on .
remove the brushes frail the holders and suppoii them in a manner to
prevent falling on or tou.ohing the cClllJ'llUt;ator, and run the excitero
Use fine sandpaper and press it against tbJ colllllutator with moderate
pressure, and move it back and forth across the cammutator surface.
It the cCl1llJl1\ltator is very rough, the armature should be taken out and
the oC8lUllUtator turned dcmn in a lathe and the Jllica undercut. After
the amatUX'e bas been repJ.8ced the brushes should be sanded inJ tb1s
is not necess8.l7 aft~ light sand-papering. Whenever the ceDDI1\ltatOl'
is found to be dirt.y, it should be viped clean with a cloth that 18
tree from lint.

(d) Rheostat. Check the control rheostat tor
proper functioning and pertouii'iiiY maintenance requLred to be pertonned.

(e) Installationo The base for the motol'-gen­
erator set is not designed to be sel{:supporting and a suitable founda­
tion must be provided 80 as to prewnt deflection, which is shotm b7
tight; bear.t.ngs or excessive, uneven air PPBo Use shima under base
as required to correct alignment. 'l':lghten anchors gradual.1T and e~
and vhen..t1'gbb,.•dleck. alignment or the m0t01'oogenerator assembly.

(6) Miscellaneous.

(a)Yitins. The l:lgbting c1rcuits SMU be
maintained in operable con on at all times. Any outiside flood light
which has burned out; shall be replaced without delay. The lighting
fixture shall be oleaned at least once a year, removing all dust and
insects. Keep an ad8~te supply or fuses and light bu1bs on band at
all t.imes.

(b) Maintain aU other electrJ.ca1 equipment
clean" adequately lubricated end in proper operat1rJg condition at all
times in accordance with best. practice for the sel'91C8, with pa1'Ucular
attention to those items noted on the inspection report.
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.(1) S!!ffin8. Electrical !gu1pntent.

Ca> OeneraJ.o Operating 1nBtructions provided
by the manufacturers emphasize the importance of~g electrical
patus clean andam. Favorable locations, suI:tibli enclosums

adequate ventU on, drlp-proot oovers" splash-proof protection
and heaters to prevent condensation 141en apparatus :is OIlt of service"
all reduce interruption and la-rer maintenance costs.

Cb) Cleaning Methods.

10 General. The methods or cleaning in..
sulation include wiping off the fRi£ with a clean dry cloth, blm:1ng
it aut with air pxessure, drawing it ott with such apparatus, and
removing d1rt td.th an approved solvent. The method employed depends
on the type of equipment; and conditions involvedo

2. tfi.~ with a clotho When the equi~
or part to be cleaned is aiaUandonly dLrt baa oollected on exposed
parts, cleaning with a dry cloth may prove satisfactoJ7, however,~
or cloth material cont¢.nins lint shall not be used.

l~ ~ressed.!!to When di~ has ca11ected
in places which cannot be zeaclied '+ti.th a cloth~ it usually can be blown
out with air pressUl9. The air pressure should not be oVer 30 pounds
and shall not be directed at electrical apparatus until the air stxeB1l1
has had time to clean itself of moistUl"eo When usIng compl'iSied air
tor Cleaning it is adV1sable 'Eo cover a~acent units to prevent the
transfer of the dirt. from one piece of apparatus to another. Also olean
the floor area and equipment after the cleaning operation is ccmpleted
to prevent the dirt being drawn back into the unit.

h. Vacuum. This mthod of oleaning 18 espe­
cially applicable in 1'8movIng copper chJst and other waste materialso

1- Solvent. It dry cloth or compressed air
1s not sutfj.cient to %eJllOV8 guimned drrt or grease tra electrioal ap­
paratus, use carbon tetrachloride· as a solvent for cleaning. Moisten
the cloth spar.lnW w:I.th carbon tetraohlorlde and wipe off the dirt;
from the parts to be cleanedo Be sure to have adequate ventilation and
avoid inhaling the fwles o Never use gasoline, benzene or benzol for
cleaning as these solvents are highly inf1ammable; their vapors axe
explosive" and may be corrosive or 1d.ll dissolve certain types or :in..
sulation.
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(1) The stop logs shall be properly stored and main..

tained so as to be in serviceable condition when required. Before low­
ering the step logs into the recesses provided, first ins\1re that the
recesses and the bottom of the concrete O'Ulver are c1Gar of any obstruc­
tions which might prevent an ~quate sealing oft of the inlet to the
pumping pito

(2) After lQW$rj,l1g the stop logs in place, 'the seal­
ing oft ot the flow can be j,mp:tOved upon bylower.i.ng a fx'anecovered
with oanvas over the upstream sideo BetoN entering the pumping pit
first insure that the main Pl1lDp8 are not running and, 't1ill nat be acci­
dentally started <hlring at\Y' servicing or :tnspection operation.. When
stop logs have been 19moved insure that the cover plate and the sCNen
above is in place and securely anchored. Evety' caution must be exer­
cised to insure that no persons or animals fall into the pumping pito

t. Sl1JIIl) Pymps and Priming t&d;to

(1) The motor and pump bearings should be kept adequate17
lubricated. The pump shaft upper guide bearing is lubl'icated by a teed
a1ler and the loweX-bearing by a pressure grease tJ.tting all accessible
fran the pump hoUSe operating floor. Before staning the pump, first
check the status of the lubrication and whe1'6 oilers are \1Sed or after
initially filling delay'start suffioiently to pe:mrit the lubricant to
reach the bearings~ ,

(2) Occasionally make a test run by opening the gate
valve in one or the suCtions branch lines,prim:f.Dg pump it requ1red,
to olear out the lines 8.nd to insure tbat the pump :is operating properly'It
Should the pump tail to hold iots Pr.lme· adequate4r" check the foot valve
and suction pipe cormect:1on for leakageo In case inadequate pumping
capacity is indicated, check the suction screen and the discharge line
tor a, possible restrictionc» During operation of the sump pump the pump
may lose its pr.i.me llhen 'tle water surface in 'the pumping pit has been
lowered to the inlet of the suction pipe; howeverl by close watch on
the part; of tba operator this condition can be avoided~ opening thB
suction control velva to connect one of the other pumping pits with a
higher water surface to the pump suction" sufficlen~ to maintain the
required now in the suction line.

(3) Suction Lines and Controls.

(a) At least once a Year it 18 adVisable to clean
oft aocumulated rust and tNat the surface where required in accordance
with accepted practice for the type of materials and service. For
steel water 'Pipe refer to American Water WOlKS Association Standard
Specifications 7A.S and 7A.6.
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(2) S~tary System.

'l'he septio tank should be inspected eveJ7 six
months and sludge :removed '&hen it has aocumulated to amund one-third
the cepaa1ty of the tank or more tmquent i1' conditions warrant. Any
indication ot abnormal slow drainage froJll the tf88h tubs or other fix­
tures should be irNestd.gated and corrective action taken 1;0 clear the
pipes!) When clean1ng pipes vae onq approved pipecleaning tools suoh
as r Flexible con SprJng, Marco Hootnamc, Snakes, or Avge1'8o

hu P!np Disohame Oates and Bo:lats.

The gates and hoist equipment Bhall be caretuJ.ly
inspected and care.f.'Ully maintainedo An:! indication of binding mis..
aligmnent~ and/or abnormal force reqU11"ed to operate the hoisting equip­
ment should be caref~ inVestigated and the necessaxy maintenance
perto%1llSdo

(1) Slide Oates.,.

(a) Gate.-
When the sate is accessible all anchor bolts

should be checked tor tightness. When tightening any of the bolt nuts,
use a ,n:ench or suitable size to avoid overstressing the threads 01'
pulling t."le trame and guides out ot alignment. It:is advisable to
occasionally remove the gate leat when oonditions pe:nnit, and thoroughly
clean off all metal or other partis of the assembly" replaoing sccessive~

wom or othenr.i.se deteriorated parts. Appl,¥ a 8\1iteble coat of pre.­
servative mater1al betore reinstallingo Coat the sl1d1ng surfaces in..
cluding the seal bear.tng surfaces with wate~~f grease. Also coat
the gate leaf stem asseJllbq including guides with a heavy coat of water­
proof grease.

(b) Hoisto
l •

1. Perfom such ma1ntenance as found to be
requited d\lring tt.e inspeciion. Keep the hoist sorew, geare, and hoist
stem well lubricated with a suitable waterproof gxease. Should abnormal
force be required to operate the hoist, check hoisting screw and nut"
and if found actv:isable" disassemble, tho~ clean with a suitable
cleaning solvent, relubricate and BSsemble" It the parts are worn
excessiVely replace the stem and nut with new parts. Application of
grease to tbe section of the hoist stem projecting above the ho1st mq
be ob3ectionable due to aoc\llllUla.tion c£ dust dur1Dg the relative long
periods between hoist operat:1.ons" and it lett W1l1Jbr1cated, inspect
frequentlYJ also it 18 adv1sable to apply a film of light lmrioant to
the stem and gears before hoist is operatedo



2. The gate weU access cover shall be
adequately maintained at all times so as not to constitute a potentiaJ.
ha~ When wooden sect.ians become loose and deteriorated~ replace
with first quality redwocd and provide an adequate lock :ar the assembly
to p~vent J:eJIloval by other than author.i.zed persons. After Maintenance
and inspectdon operations axe CX)mpleted exercise special caution to
insure that the covers are replaced and securedo

(2) !!!,e Gates,.

(a) When pract1cableJ caret~ remove all rust
frol11 the metal work and repaint or otherwise coat w1th approved PrO­
tective mater:lalo Should the hinge assembly become corroded or ethel'­
wise deteri~rated to the point where replacement 18 required, it may
be advisable to smstitute stainless steel to whatever extent considered
practicaJ. to m1n:1mize mamtenance requirementso It would be well to
apply a heavy coat or watelProof grease or suitable rust preventative to
the hinge assemblyo

(b) When the woodwork has become deteriorated to
the point where replacement 18 justified replace with t1rst quality
redwood.

(c) For suitable protective coating for steel
subject to constant 1Jnmers1on and abrasion refer to applicable American
Water Woms Association Standard SpecU1cations and simiJar accepted
sources for best approved practiceo

i. ~gupressedAir System.

(1) Pertol111 such maintenance 88 is inc11cated on the
inspection report as bema required with parllcular attention to the
l1lbr.tcation requirements and functioning at the pressure controls.
Check the opers:tion of the controls by bleeding oft the air pressure
untU the caupressor startsJ and nalie the pressure build-up at the
shut-off point end the time required tor the build-up to the shut-off
point. Before using the ab' pressure, espeoial~ tor oJ.m eleotr1::
cal equipment. first blow off the accwmil.ated water and ow the con-
·trOUid jet to ex:haust. unUi the m.rstream is C!I'to

(2) Tho~ olean any rust spots developing on
metal. surfaces with wire brush and repaint as required.

S2



· jo Fire Proteoti.2!1 ~J!ft8nt.

For inspeotion and maintenance procedures %8lative to
a.ny tire protection equipment provided.. refer to applicable prcwisions
or "RecOIIIIlended Oood Practices ot the National BoaM ot Fire UndelVr.l:te1'8,"
and applicable safety manualso Where fire extinguishers are provided"
insure that the proper type :is being provided tor the type or tire that
might be expected in the part1cu1ar area involved. Proper emphasis shall
be directed to strlctly entoroa all fire pxeventi.on rules by frequent
and caret\il. iDBpeoti0D8. No combustible mater.l.als shall be allex-78d to
accumulate in the ptU1JPina p1ants~ All equipment 88 lieU as the operating
fioor of the pump hCl\JSe shall be kept clean. ArrJ regs, paper.. eto, con..
taining oU, pa1nt or olean1ng tJ.'U1d shall not be allowed to accunulate ­
not even for a per.l.cd of one dq. on end grease dr1pp:1ng or other un­
desired accumulations shall be Pt0111Phly removed. Dunng any welding
operations perto:rmed within a building be espeo1al:q oarefuJ. to remove
or properly 1solalie any material that might be so ignited or damaged by
the welding procedureo Take prompt corrective action relative to at\1
electrical equipment which shows signs ot sparlc:lng. on and grease shall
be stored in approved contatnvs and kept covered to exclude dirt. The
outside ot the container should be wiped clean or surpl1J8 on or grease.
Insure that the ltJbr1cant storage room 18 p~per1¥ WIlted end that no
~ rags.. paper or like JUter1al is allowed to accumulate. Approved fire
p~ention 1natructione end wam1ngs shall be proper~ postede

k. Staff Gageso

Maintain these installations in a good state of repair.
Art:! broken or damaged gages should be replaced or repaired at the earli­
est practioa1 date. Keep well painted in accordance with the orlg1nal
contimet spec:1fications.

1. Pump:J.ns Plant Structure.

(1) At least once each 18artho~ 1nspect the
entire structure and perfom. any xequlred ma1ntenance to restore to its
original condition insofar as can be justified. All items missing"
broken, or deter.Lorated, :l.nclud:lng purely decorative items, such as
tile trim on roof, should be noted.

(2) When inspecting the structure gLve particular
atteDtiion to Clonditlon of the dCOrs, W1ndows, roof, cracks in walls
and/or foundations and all painted surtacuso

53



jo Fire Protection Ega.1.pment.

For inspeotion and maintenance p1'008duresi 1'elative to
any fire protection equ1pmEmt provided.. refer to app116abte provisions
of "ReoOJJJJlended Good. Practices of the National l30alU ot Fire Und81vr1te1'8,n
and applicable safety manuals.. Where fire extinguishers are provided,
insure that the proper type :Is being provided tor the type of tire that
might be expected in tile partiicular area involved. Proper enphas18 shall
be directed to str1ctly enforce all fire p%eV8ntion rules by frequent
and careful inspections. No combustible materlals shall be allowed to
accumulate in the pumping plants. All equipment as 'leU as the operating
floor at the PUIIIP house ehall be kept olean. An:! rags, paper, etco con...
taining oil, pa1nt or oleding fluid shall not be allowed to accnwu1.ate ...
not even for a peIioc1 of one dq. on end grease dripping or other 1Dl­
desired accumu1.attona sbaU be prompt].f 1'8J!lwed. Dur.lng~. welding
operations perfomed within a buUd1ng be espeo1al1¥ oareful to remove
or properly isolate aD¥ mater.l.al that might be so ignited Dr damaged by
the welding procedure& Take prompt corrective action relative to atV
electrical equiptl18nt 'Which shows signs of sparldng.. on and grease shall
be stored in approved containers and kept covered to exclude dirt. The
outside of the container should be wiped clean or Surpl11S oU or grease.
Insure that the lubricant storage room 18 proper~ vented and that no
oi:q rags, paper or like material 18 allowed to acoumulateo Approved fire
prevention :fJlBtxuctions and wam!ngs shall be properly posted.

k. Staff Gages.

Maintain these installations in a good st«te of repair.
Any broken or damaged gages should be replaced or xepa1red at the earli...
est practical date. Keep well painted in aocordance with the or.lginaJ.
contract speoifications.

1. Pump1.!!s Plant Structure.

(1) At least once each lear thoroughq inspect the
entire structure and perf011ll any aquired JlIa1ntenanoe to restore to its
orig:lna1 condi1i1on 1naofar as can be justified. All items m18sing,
broken, or deteriorated, including purely decorative items, such as
tile trJ.m on :root, should be notedo

(2) When inspecting the structure give parhicular
attention to Clond:l.tion of the doom, windows" root, oracks in walls
and/or foundations and all painted eurfaceao
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awnOBxv
REPAIR or DAMAGE TO PROJEC'! ~10lU<S AND
f4miOD8 OF 00MiiA"tiiG itOOD CONJ>nIIONS

4-01, Re'D81r of Dama'l' In the event or serious dam8&e to the
project workS,Whether due 0 f'100d cond1t10ns or other causes, and
which may be beyond the capab1l1tJ of local interests to repd.r, the
Sup!r1ntendent V1ll contact a representative of the Dlv1s1on of Water
Resources~ State of C8J.1torn1a, who ooord1nates maintenance of proJect
works of 'the Sacramento River Flood Control Project. !lbe State repre­
sentative wUl give assistance or 8dv1ce, or W1ll determine appropriate
aotion to be taken,

4-00. :!RRYoable Methods of C01Dbat~ needs, lor appl:lcable
methods or ocmtbat1DS flOod cond1t10Da reltellCe "U mac1e to Section
VIII at the 1lev1sec1 Stamlard Manual, vhere the subject is fUJ.1J covered.
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EX!JIBIT A

FLOOD CONTROL REGULATIONS
(se'e'standard Manual)

EXHIBIT A
Unattaohed
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I1I:awing No.

EX!UBIT B

See separate folder for the following drawings

title-
50-25-1445-1

50w25-1446..~

50-25-1"'11.7-1

50-25..1473

50-17-2123

Sutter Bypass Pumping Plant No.1

Sutter B~s Pumping Plant No.2

Sutter Bypass PmDping Plant No. 3

Vicinity Map

SHOP DRAWINGS-
Electrical Deta11s

7 sheets

6 sheets

1 sheet

1 sheet

8 sheets

Other drawings 81'eavaUable in the attice of' the District Engineer t

Corps of Engineers, Sacramento, C8l1torn1a.

EXHIBI'l B
Unattached
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EXHIB~·D

CHECK LISl'.NO. 1

.'~ ~ON REPOR'l

.(See Standard Manual)

EXHIBIT D
Unattached
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BXHIBITE

CHEOK LISTS OF I£VEES
CRANNELS AND Smtl'OTURES

LIST OF EQUIPMENT.AND woo: FLAm DATA

For definition of "flood" or "ll~gbwaterlt period,
Bee paragraph 1-05 of this mSnua,t

EXBIB~ E
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mmcK L:CST NO. 2
UNl'1' NO. 159

Inspector's Report Sheet No. _

Date. _

Inspeetor, _

Superintendent, _

$i@Z".

Item Remarks

(a) Looation by Station

(b) Settlement, slougb1Dg, or loS8 of
grade

(e) Erosion of both levee slopes

(d) Oondition of roadways, including
ram,ps

(e) Evidence of seepage

(t) OOndition of farm gates and
fencing

(g) l'.a1nt8nance measures taken since
las1; inspection

(h) Comments

EXHIBrl' B
Sheet 1 at 33
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INSTRUCTJ9.NS FOR.O~ ...~~. #. EXHIBIT E
(To be prlntedon baote of Sheet 1)

Item (a) Indicate levee station of observation, obtained by pacing
from nearest reference point; indicate right or lett bank.

Item (b) It sufficient settlement of earthWork has taken place to be
noticeable by visual obserVation, indicate 8JI1ount of settlement
in tenths of a foot. It sloughing haa, caused a change in slope
of the embfo12kment sections.. determine the new slope. Note
areas where erosion or gullying of the section has occurred.

Item (c) If sutncient erosiOll or gW.ly1ngot back' taceot back toe ot
levee haa taken place to be noticeable by v1Bual inspection,
ind1cate· area affected and depth.

Item (d) Note any natural change in any seotlon ot roadway or ramps.
Indicate any inadequacy in surface <1ralnage system,

Item (e) Ind1cate any eVidenoe of seepage through the embankment section.

Item (f) Indicate the serviceabUity of all tarmgates across the elD­
bankments and roadway, 81'1d ind1~ate it repainting 1s required.

Item (g) Indicate maintenance measures that have been pen-armed since
last inspection and. their .conditlon at the time of this in­
sllect1on.

Item (h) Record opinion, 11' any, of Qontr1butory causes for cond1tions
observed and also any observations not covered under other
columns.

NO'm: One copy ot the Inspector's Report i8 to be malled
to the District Engineer '1tmned1ately on completion,
and one copy 1s to be attached to and submitted with
the Superintendent's semi-annual. report.

EXHIBIT B
Sheet 2 of 33



.9!!!U LIS'J!.NO.3

CHANNEL AND RIOR'1'-OF-WAY

m~ NO. 159

Inspector's Report Sheet No. _

JIlte. _

Inapector _

Super1Dtendent. _

Item Remarks

(a) Name of channel and location
by stations

.
(b) Vegetal growth 111 channel

(c) Debris and refuse in channel

(d) New construction Vithin
right-or-way

(e) Extent at aggradation or
degration

(1") Condition of r1prapped secti~n

(g) Condition of br1dges

(h) Measures taken since last
inspection

(1) Comments

BXIIIBI'l' E
Sheet 3 of 33
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~UC1'IONS FOR COMPLE'i'IHG SHBET 3" EXJg:BIT E
(To be printed on baok of Sheet 3)

Item (a) Indicate station of observation obtained by pacing from
nearest reference point.

Item (b) Note nature, extent, and size ot vegetal growth within the
l1m1ts of tlood flow channel.

Item (e) Note nature and extent of debris and refuse that might cause
clogging of the conduits of the irrigation intake works, toul­
1ng of the tainter gates, or the briqes over the" channel.

Item (d) Report any construction slons the dJ.version channel or above
the diversion works that has ·come to the attention of the in­
spector and that might attect the tunctionina of the project.

Item (e) Indicate any change in grade or alignment of the channels,
either by deposition or sediment or scour, that 18 noticeable
by visual inspection. Estimate amount and extent.

Item (t) Ind1cate any ohange that has taken place in the nprap such
as disintegration of the rook, erosion, or movement of the
rock. Note the presence ot vegetal srowth throush the riprap.

Item (g) Note any damage or settlement of the footings ot the bridges.
Indicate condition ot wooden structures and it repainting is
required. Indicate condition ot bridge approaches, headwalls,
and other appurtenances.

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

Item (1) Record opinion, it any, of contributory causes tor conditions
observed, also any observations not covered lUlder other columns.

NOTE: One copy of the Inspector's Report 1s to be mailed
to the DJ.str1ct Engineer immediately on completion
and one copy Is to be attached to and submitted with
the Superintendent's semi-annual report.

EXBIBI'! E
Sheet 4 of 33



~er BYJl8SS Pumping Plant No. l.

List atB~ and Name-Rl;ate Data

t1n1t No. 152

Motor:

PusP No. lz Worthington CentrUugal Pump 28 MS. Serial No. 92<AA7.
GPM 16,100. RPM 350. Head Ft. 15. Driver BP 52.6

G.E. Induction Motor. serial No. 96E317Gl. Frame 564.
Type K1'. Volts 2200. P.L. Amps. 16.6, 3 phase, 60 oycles.
Speed Pull load 350. HP 52.6 oontinuous 40° Crise.
No. 5363560.

Pump No.2: Worthington C8ntrUugal Pump 36 MS. Serial No. 920448
GPH 23,300. RPM 317. Head Ft. 13. Driver UP 76.1.

Motor:

Motor:

Pump No. ~:

~ No.4:

G. B. Ir1cluctlon Motor. Serial No. 97 B 116 01. Frame 574.
Type KT. Volts 2200. F.L• .Amps. 23.1. 3 phase, 60 cycles.
Speed J\Ill load 320. lIP 76.1 continuous !tOo Crise.
No. 536356l.

Byron Jackson, Centritugal Pump. Type No. 98803. 42" Vert.
Prppeller 36-1/2".

O. E. Induction Motor No. 4947956. '1')rpe K!1'..422Y.24-300-3QO.
Form V. Volts 2200, 60 cyoles, Amps. 80. lIP 300. Speed lNll
Load 288., 300 UP aont1Duous 50° Crise.

Worth1ngton Oentr:tfugaJ. Pump 36 MS. Ser1al No. 92cAA9.
om 23,300. KEN 3l6., Head Ft. 13., Driver lIP 76.1.

G. B. Induction Motor. serial No. 97Ell601 heme 574.
Type K'J!. Volts 2200. F.L. PaPS. 23.7. 3 phases, 60 cycles.
Speed Full Load 320. UP 76.1. Continuous 40°0 rise.
No. 5363570.

WOrth1n6!=OD, Size 8-P.n:, No. 520!f86. G.B. Induction Motor
Ho. 5378803. Model No. 51O'6304-.ABI. Frame No• .A6304.
1'ype KF. VoJ.ts 220/440. F.L. Amps 31/15-1/2. 3 phase,
60 cycles. Speed F.L. S80. BP 10. Serv1ce Factor l.15 at
rated voltage 8lld oycles.

Primer PumJ?: Nash Hytor Vacuum Pump. Nash Bngineering Co. South
Norwalk, OOlU1. Size AL-672. Test No• .1\2918. NIIP 1750.

EXHIBIT E
Sheet 5 of 33



)'.otor:-
Crane:-

G. E. Induction Motor. Model No. 5K225Jl2. Volts 220/440.
Frame 225. Type K. 60 cycles. 3 phase. 2 BPI 5.6/2.8
Amps. Speed F.L. 1740 RPM. Serial No. 5345740.

One Judson Pacific Co. Hand..operated Crane 8-ton oapacity.

I,

Controlet!s at CondUit Discharge; 3-slide ga~sand hoists. Rand..
oP$rated hoists c. is.Butehard 00." Denver.. OOlorac1o.

Main ~!tchboard.: Consists of 6 panels, G.E. CR789Qn" 2200 Volts,
3 phase" 60 cycles. D1e8ram P-5167562.

Panel No.1: Ihcom1t1B line pa1Iel.

Mounted on tront of panel: Voltmeter, Voltmeter SWitch, Oil Circuit
I Breeker IeVer Mechanism. Mounted on top of the pane13­

single pOle, s1nSle throw, hook· stick operated disconnect
switches.. 5KV, 400 Jmp.,~ar connected.

Mounted in rear of R!l!!: on circuit breaker.. '-typel'K-33;2-cu:rrent
transt'ol'WeX's j 2-potential transformers.

Panel No.2: Induction l.ootor oontrol panel-Unit A.
Mounted on tront of ensl: Ammeter, start-stop Push-Button station and

thermal overload relay, hand reset, With slass enclosing
case. Mounted on top of. panel, 3-S.P.S.T. 200 amp., 5 K:V,
disconnect SWitches, rear conneoted, hoOk stick operated.

Mounted in rear of 'the JP!ael: 3 ];lOle, 2300 Volt, 75 amp, oll immersed
u.ne contactor, 2 ourrent transformers- for operation of
overload relay and ammeter.

Panel No.3: Induction motor control panel-Unit No.3, G. E. CRl034-K21
StartinS Compensator No. BL 2889746..02, 300 HP, 2200 Volts.

Mounted on front of panel: llmmeter, "OFF-STAm'-RW" compensator
- operating!ever, temperature overload relay-hand reset.

Mounted on top of panel: 3-8.P.8.~., 200 Amp., 5KV, dis­
oonnect SWitches" rear connected" hook stick operated.

Mounted in rear of the eel: 3-current tranSf'omers, one tor ammeter
- and tvo tor operation or thermal overload relay.

l-potential transformer for operation of low-voltage
release relay. 1 low-voltage release relay. 1 motor
starting compensator With external auto transformer.

Panel No.4: Induction motor control panel-Unit No.2. Equ1pnent 1s
. the same as on i'anel No.2.

EXHIBI~ E
Sheet 6 ot33
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Panel No.5: Induction motor control panel-Unit No.1. Equipnent is the
same as on Panel No.2.

Panel No.6: AUXil1817 Power and L1gb't1Dg PImel Mounted. on front or ~l:
1-2 pole, 50Amp., 250 Volt air c1rcu1t breaker tor sta~on­
J.isbts.
1-2 pole, 50Amp." 250 Volts air oircuit-"breaker for house
liBhts.
1-3 pole, 50Amp., 250 Valts air oircuit breaker tor sump pump.
1-3 pole, 5<>Amp." 250 Volts air circuit breaker tor pr1min8
pump.
J...Start..stop push-button station tor sump P\lDJP.
5-2 pole, 15Amp," 320 VoJ.t air circuit breakers tor heaters ­
4 for motors ana. 1 tor switchboard.
l ..Start..stop push-button station tor priming pump.
1-8 oircuit, 3-llire 11ghting panel board.

Vd>unted in rear of the ~l: 1..0. E. Masr;1etic switch CR7006-D3OB,
I cat. No: 4W9G103, 220 v," 60 cycles With temperature

overload relay-hand reset, tor s~ pump. 1-0. E. Magnetic
switch CR7006-D4oH, cat. No. 38858490103, 220 V., 60 oycles
with temperature overload relay-hand reset, for sump pump
primer motor.

Miscellaneous Equipnt:

1-Fuse c11sconnect rod, wood, )2'-6" long.
l-Fuse c11aconnect rod, wood, t r long.
1-Wrench, J,211.
1-G1'8ase gun, hand pressure, mounted on wheels, Alemite
#65862.
l-F1re Extinguisher, EssaDay 2-1/2 gal.
l-BeU.. telephone extension, W.E. a".

Slide Gates:
Slide sates with manual o];lerated screw hoists in pump dis­
charge conduits. C. D. Butchart COt" Denver, Colorado.

Plap Gates; Flap sates installed at the levee end of the pump discharge
oonduits. Top-hinged swing type.

Spare Parts: 2 sets f'use cutouts
5 sets l1nk beJ.t fuses
5 lightDiDg arresters
J. set o£ contactors for oU switabes
Quantity o£ spare lamps

EXHIBIT E
Sheet 7 of 33



Motor:-

Motor:

Motor:-

Motor:-

""'1"'=.-------------~ ~-~-,--.-

1

EXHIBIT E
1 .....

~u~ter B;y:pass Eu!PinS Plant No.' 2

Description of Equipment and Name..plate Data

Unit No. 152

Pum:e No.1: Worthington 56" MS.J. Vertioal Volute Pump.

G. E. Synchronous, Frame 7695,~ Ta, Form V, 3 phase,
60 cycles, 2200 VoltS453.8 Amps., 171.3 RPM, Bxc.1tat1on
Volts: 125, Amps,: 1.0, 253 BP, 1.OP. F., Cont. 40° C.
r1se, MotQr No. 5370112.

PumR No.2: Worthington 56" loa-l Vertical Volute Pump.

G. E. Synchronous, heme 7695,~ ~, Form V, 3 phEase,
60 cyc1,eIl,,2200 Volts, 53.8. .Amps., ~71.3 RPM, ExoltstlOD
Vc:>J.ts:12~, .Amps.: 1,.1.0,253 BP, 1..0 P.'!'., Cont. 40° C
rise, Motor No. 5370713.

Pump No.3: Worthington 36" MS-l Vertioal Volute Pump.

O. E. Synchronous, Frame 7663, Type 'lB, Form V, 3 phase"
60 cycles, 2200 Volts, ·2.7 Amps., 300 RPM, Excitation Volts: 125,
Amps.: 19.2 121 BP, 1.0 P. F., Oont. 40· C r1se, Motor
No. 53707U. .

~ No.4: Worthington 56" MS-l Vertical Volute Pump.

G. E. SynchrODOUSI hame769S,T;ype 1'8, Form V,.3 ,phase,
60 cycles" 2200 Volts, 62 AmPs." lSo RFM, B:x'c1tstlon Volts:
12S" Amps.: 41.0, 293 BP, 1.0 P. F., Cont. Ito° C r1se"
Motor No. 5370715.

Pum;e No.5: Same 88 Pump No.4.

}.!otor: Same as No.4.' Motor No. 53707l4.

EXKtBrr E
Sheet 8 of 33
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Motor - Generator Set No. l.•
Motor·_. G. B. Induction Motor 110. 5373669~ _Model ~364-B-19,

Frame 3648, 1'ype K, Volts: 220/1140, F. L. Amps.: 50125,
3 phase, 60 cycles, Speed F. L. 1755 RPM" 20 lIP, Cont.
40° Crise.

D. C. Generator: G. E. Mo<1eJ. No. 49A639, Type CD75, Form AL, Compound
Wound, Volts: J25/J2.5, 100 Amps, 1755 BPM, 32-1/2 KW, Cont.
40· C rise, No. 1691210.

Motor .. Generator Set No. 2...
Motor:- Same as in Set No.l. Motor No. 537366l.

Motor:
b

D. C. Generator: same 8S 1n set No.1 Generator No. 1697211. .,;1 //7.'('
/1 "..4-iir i! /!3U!!!P !YPmt Worthington Size 8-FJ1, No. 52ol187. .,:..! 4:;-~ .....J \~ \.! ,.j.

~

O. E. Induction, ModeJ. 5l<F..6]04-AEl, Frame A6304, Type Q',
220/440 Volts, }1/15-l/2 Amps., 3 phas...!l._~ c)'01es, 580 lU'M,
10 BP, Cont. '100 0 rise, Motor No. 53'/ocu'"

s!!W Pump Primer p!s: Bash B¥tor, Size AL-672, Test No. A2917, 1750 RPM.

Motor: G. 8. Induction, Mode15K225A2, Frame 225, T;vpe K, 220/~
Volts, 5.6/2.8 Itmps., 3 phase, 60 oyol.es, 2 BPI S]jIeed F. L.
1740 RPM, Motor No. 53"450.

Co!IJJ2ressor: Worthington, Size BLllOOO, Bo. 42530.

Motor: O. E. Induction, Model 5K&'324B2, Frame 324, Type Ki',
220/440 Volts, 2:l.1/J3.6/lmpa., 1750 RPM, 3 phase, 60 cycles,
10 lIP, Motor No. 5~.

Automa'bic Pressure S\fitch: G. E. Cat. No. 22Jt8288G20, CR2927M29,
Permissible max. operatinl pressure 60 lbs.

MaiD Switchboard consists aE 8 panels G. E. ca789o-n" cat. No. ~7012,
2200 Volts, 3 phase, 60 cycles, Diagram P. B. 5163963.

Panel No.1: Incom1Dg line panel.

Mounted on front of panel.: Power Factor Meter, Voltmeter, Voltmeter
8V1tch, Record1J:1S Vol.tuleter, 011 01rcu1t Breaker ~ver
Mechan1sm.
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~~,!>1l top of the EAAel;: 3-s1ngle pole, single throw, hook stiok
operated discounec:t switches, 5KV, 600 Amp., rear connected.

Mounted in rear of 1'8nel: on c:Lrcu1t breaker" Type FK-35, 2..current
transformer, 2-potential transformers.

Panel No.2: Synchronous motor control panel - Unit No.5.

Mounted on :tro~t ..oF~el: Une ~ter" field .&»meter, F;i.eld Bheostat
Mechanism-;"'"Power Factor Field .Removal :Relay, start-stop
Push-Button Station, l-Indicating light,and 9l1erma1. over­
load Relay" hand reset with glass cover.

Mounted on top of' pa~!!: 3-S.P.S.T., 200 Amp., 5 KY, disconnect SWitches"
rear oonnected" hook stick o~rated.

Mounted in rear of'..,Ranel:2 pole field contactor With normally closed
aUXUiary Pole tor field discharge resistorJ slip frequency
re181; motor line contElctor; field discharge resistor;
field rheostat; 2 ourrent tranato~8 for operation of
overload relays and 8IIIII1eter.

Panel No.3: Synchronous motor control panel - Unit No.4. Equipment is
the same as on panel No.. 2.

Panel No.4: Synchronous motor control panel .. Unit No.3. EquipPlent is
the same as on panel No.2.

~anel No.5: Synchronous motor control panel .. Unit No.2. Equipment 1s
the same as on panel No.2.

,Panel No.6: Synchronous motor control. panel - Unit Bo. 1. EquiP1ll8nt 1s
the a8Dle as on panel No.2.

Panel No.1: A.C. side of' 2 exciter motor-senerator sets, .sump pump and.
sump pump primer motor starters" air compressor motor
starter, 220/J:UJ volt ainale phase lighting cirCUits.

MoWlted on front of :Ranel: 2...Air circuit bre'8kers" 3 pole, 250 volt,
100 Amp. f'r8D1e" for A. C. side ot exciters No.1 and No.2.
1 - Air circuit breaker 2 pole" 250 volt, 50 amp. frame
for sWitchboard heaters.
1 .. Air circuit breaker 2 pole, 250 volt" 50 amp. tr8DJ8
for houselights.
1 .. Air circuit breaker 3 pole, 250 volt" 50 amp. frame
for slllDP pump.
3. .. Air circuit breaker 3 pole, 250 volt, 50 amp. t'reme
tor sump primer pump.

EXHIBIT E
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Mounted on f'ront of ;panel (eont1d.): .1 a1r clrcuit breaker 3 pole,
250 vOil, ;0 amp. frame tor station lights and
aux11lar)' power.
1 - Panel type start-stop push-button statlon tor 811'
compressor.
1 - Panel type start-stop push-button station for sump
pump.
1 - Pump type start-stop push-button station tor sump
p11me1' pump.
1 .. Trumbull Blectric 8 circUit l18htinS panel.

Mounted in the rearz 1 - G. B. Mapetl0 swttch CR-7006-D;3OB,
cat. #43812690103, 220 Volts, 60 cyoles, tor sump pump.
1 -0. B. Magnetic switch cm-7006-blIoHl Cat. #388;84gG1031
220 volts, 60 oycles, tor sump primer pump.
1 - G. E. Masnetl0 SWitch CB-7006-D30AA, 220 volts,
60 oycles, cat. ~41.790 tor air compressor.

Panel No.8: D. C. side of 125 volt exciter generators.

Mounted on tront at panel: 2 - D. C. Aameters
2 - D. C. Voltmeters
2 - Field reheostat mechan1sms
2 - Air circuit breakers, 3 1)01", 125 Volts, D.O.,
100 amp. tor D. C. siae of exclter sets Ho. 1 and No.2.
5 - Korndortter Start1ng Panels tor Synchronous Motor
Control .. O. B. CR-7890-n Cat. ~71 2200 volts,
~•. ~i. amps. 200, 3 phase, 60 cycles. Diagram
1'-694460. AU eqUipment 1& mounted in the rear of the
panel oonsisting of 2 011 1mmersed contactors
CR-28lo-128lAj overvoltage auto transformer and
2 auxiliary relays.

Miscellaneous EQuipnt: 1. .. Band operated traveling chain hoist,
loton, JUdson PacWc 00.
1 .. Fuse disconneot 1'oc114 ft. long.
1 .. Fuse d1sconnect rod 4 ft. lons.
1 .. Grease sun, hand pressure, Alem1te 165851.
1 .. lire ext1ngU1sher Essanay, 2-1/2 gaJ..
2 .. 20 rt. straight ladders.
2 .. 8 ft. step to141ng lad<1ers.
8 .. Gate valves, 8crev t)'Pe, Crane, 16".
1 • Gate valves, screv t)'Pe, Crane, 24u •
1 .. Telephone extension bell, double, W. E. an.
3 - 50 ft. electric extension cord.
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!?P~ Parts: 1 .. 1'oP. bearing tor J.erse motors ••
5 Fuse Cutouts.
1 Box of brushes for syriobronous motors ·collector rings.
1 .. Set of contaotors tor oU switches.
Quan101ty of spare lamps.

Sl1de Qa1;es: Slide gates with manual operated screw hoats in the
punp d1scharp condu1ts. C. D. Butchart Co., Denver,
Colorado.

Flap Gates: Flap gates 1nBtalled at the levee end or the pump discharge
c.onduits. ~P hinaed mas type.
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Motor:
I

Motor:.

~ut~r !!YeBS~ Plant ~o•.....J

DesCriJ1;:f.on of E9ui2!'!}1t and Hame-JAA~e.Data

:unit No. 152

Worthington, 30 cts, No. 920561.

G. E. Induction, Frame 546 V, Type KT, Serial No. 5372957"
3 phase, 60 cycles, 440 volts, F. L. Amps. 60.4 speed
500 RPM, 39.6 UP.

!?UmR No.2: Worthington, 60 ets, No. 920564.

G. E. Inductlon, Frsme 566 v,~ KT" Ser181 No•.5303564,
3 phase, 60 cycles, IJ1fo volts, F. L. Atnps. 120, speed 350
RPM, 79.2 UP.

Pump No.3: Worthington, 60 ets, No. 920563.

G. E. Induction, .Frame 566 v, Type KT, Serial No. 5363565..
3 phase, 60 cycles, 440 volts, F. L. Amps. 120, speed 350
RPM, 79.2 lIP.

£u!R No.4: Worthington, 30 cts, No. 930562.

Motor: G. B. Induction, Frame 546 V, Type KT, Serial No. 5372958,
3 phase, 6oeycles, 440 volts, F. L. Amps. 60.4, speed
500 RPM, 39.6 UP.

Main Switchboard: 5 panels, O. B. CR789on.. 440 Volts, 3 phase, 60 cycles,
Diasrazn M-5l96044.

Panel No.1: Incoming line panel.

Mounted on front at panel: Voltmeter, Voltmeter switch.
1 - Main air circuit at breaker, 3 pole, 600 A. trame,
600 volts.
1 - A:f.r circuit breaker, 2 pole, 50 A. frame, 600 Yolts,
tor Ugbting circuit transformer.

Mounted in rear of P8:,1!!~: 2 KVA, sin6J.e phase, 60 cycle, dry type
YoJ.tage transformer.. lf8o/120 volts.
2 - Potential transformers with fuse blocks and fuses.,
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Panel No.2: Inauotion motor control panel-Un1t No.4•.
Mounted on tront ot ~: Ammeter.

1 .. Air oircuit breaker, 3 pole, 100 A. trame, 600 volts,
tor motor circuit protection.
1 .. Start-Stop push-button station.
1 .. Thermal overload relay.

Mounted in rear of panel: 1 .. eurr.ent transformer.
i .. Magne~ic line starter.

rapel No. 3& Induct1on.lllotor oontroJ,. panel-Unit No.3 Equipment i8 the
Sem8 as in panel No. 2withexcept1on of air oircuit
breaker which is 22S A. freme.

Panel No.4: Induotion motor control panel-Unit No. !., EqUipment i8 the
same BS in panel No.3.

Panel No.5: Induction motor control panel-Unit No. 1 B~pnent is the
same as in panel No.2.

Miscellaneous e9'1rfnt: 1 - !lr6vel1D8 chain hoist, 5 ton, Yale.
1 .. ft. straight ladder.
1 ... Electrio heater, 16;0 w" 115 V., '1hermador.
1 - I'1re ext1n8u1sher, Esse.JU\Y, 2-172 gal.
1 .. Bell, telephone extension, Holtzer-cabot" (II.
1 - Gate Valve, screw type, syphon, 24".

Slide Gatesl Slide gates vith manual operated screw hoist installed 10
the pump discharge conduits, O. D. Butchart Co., Denver,
Colorado.

Flap Gates: nap gates 1nBtalled at the levee end of the punp cJ1echarae
conduite, !'op sw1ns type.
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Mechan1cal Electncal EqU1}!D!~

Inspection Check List

!JA1t No. 159

1------- .--.--...-------~.
\
I

I
!
i

PRO.JBCT: Sutter Bu~e canal~ Plants Nos. 1. 2. and 3

INSPECTOR: DM!B:'----------
IBM-

1. Main Pumps..~~~~

a. Pumps

PERIOD
EVBBY

REMAlU<B-- DAB, M.AIlf!.
as INITIAL

(1) LubX'ication-..--.---.....
Adequacy.

Punct10n1ng at oiling
system.

Condition of 1ubricat10D
l1nos t1ttiugsl pipe,
fml:hors, etc.

MeqUflOY of supply of
suppl.y of lubricant on
ba~.

Smoothness' -of operation
unusual v1bration and/or
n01s8. day

Pum~ RPM. 3 months

~~"y. 6mmM

Drive shaft Vibration
wbe:l running. day

Bearing wear 6 DIOnths

EXHIBIT I
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IDM PERIOD REMARKS DAm, MAItn'.- BVBRY " INITIAL

Hote signs of oU
leakap at any poilit. day

Inspect birdscreens. 4a)'

(2) Motor.gerati9,!!

Note BD1 1nd1eatlon or
excessive 1'elDP. rlse UDder
load. day

Abnormal Vibrat10n and/or
no1.se day

Check function or motor
oontrols. day

Note any' taUure of motors
to pull 111 throughout the
load range. day

Sparking at bruehes I brush
excesslve wear, etc. week

Inspect '£01' moisture in.
side the motor hO\1S1J2S. week

Check functioning of
electrio heaters. week

Motor base anchorage mouth

(3) Drive shatt Be coupliDg

Inspect tor function1.ng
end condition. month

(4) Note accumulations of
oU and or water on or
around the motor.

(5) Metal Work

Note rust spots wear and
condition ot paints. 6 months

BXJfTB~ E
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PERIOD
EVER!

(2)

(3)

(4)

(5)

Inspect all grounds. week

Check supplf of spare fuses. month

Note any damaaed insulators. day

Note any un~Ual noise
orig1na1i:1ng with insulators,
switch·sear, etc. day

(6) Caretull.y 1Dspect the
entire installation
after a storm.

IIJEM--

(7) Lightning arresters month and
after storm

week

month

(8) Miscellaneous

c. Na1n Switch J30ard

(~) Inspect all equipment and
note need for oleaning.

(2) Check switches and con-
trols to insure that they
are mechanically operable.

(Note indications of
sl\l881sh operation or
8par~g.)

(3) Note 8DY' instruments such as
meters, reoorders, eto., which
are not re8istering properly. day

(4) Check supply of reoording
charts and need tor chang-
ing chart. week

(5) IDspect tor indications ot: day

1()ose connections.
Inaulation deterioration.
lJI1usual odors.
Mechanical. failures.
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(6) Report any f'aUure of'
the controls to control
the operation of' the
units for which 1ihey
are intended. day

(7) Inspect relays etc.,
making t'ull use of'
Nt81's. descriptive data. year

(8) Circuit Breakers year

Condition of oU

Condition of' contacts

Functioning of the oper-
ating mechanism

Lubrication of pins and
bushings

Tiahtness of bolts,
outs, cotters.. etc.

Evic1ence of heatiDg

Condition of bushings

Miscellaneous

. (9) Starters month

Check all connections •

.Check to insure that
all moving parts move
freely.

Check adjustment and
cond!tion of contact tips.

Check functioning of
start and stop buttons and
overload relay.

Miscellaneous
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I'lEM- PERIOD
EVERY

(10) Contactors

Check tor proper
functioning, includ-
ing opening and clos-
ing operation.

Inspect contacts.

Check adjustment of
contact gap.

Check contact pressure.

Miscellaneous

d. Motor Generator Sets Plant No.2

(1) Motor-
Adequacy of bear1ng day
lUbrication day

Note any indioation of
bear1r1g heating or
noise. day

Inspect motor anchorage. day

Inspect drive shaft
coupling. day

Check motor for smoothness
of operation and proper
functioning of the controls.day

(2) Exciter

Check operation by start
and run test.

Functloning

Inspeot the exclter
brushes for wear and
adjustment.

Check oODlllUter.

3 months

day

6 months

6 months
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ITEM PERIOD BBM.ARKS DATE, MAINT.- EVERY & INITIAL. -
Note sip of overheating"
wear" etc. day

Note any unusual noise
while operating. day

Check anchor bolts. day

Inspect metal work. 3 months

(3) Rheostat

Functioning day
Condition ot contacts 3 months
IDSpect all connections. 6 months

3. Miscellaneous

(1) Water Bressure System

C'aeck automatic controls
tor proper tunctioD1JJg. month

Check.electric motors
and note need tor
lubrication or other
maintenance. week

(2) LiMting ~stem

Check l18ht tixtures
aDd controls tor proper
tunct1oll!.D8. week

Check adjustment of
flood. l1Qhts. month

Inspect circuit breakers. month

Check supply of fuses and
light bulbs on hand. month

(3) EumP Motor Controls

Check the entire electric
system proVided tor operat.
1Dg the main pumping units. yt!e
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DAmI MAINr.ITEM PERIOD REMARKS- EVERY & INITIAt_

6. Symp P:u!Pa and Priming Units

a. Bump Pumps

(1) Check gate valve
control pedestals tor
operation and need tor
lubrication. 3 months

(2) Inspect suction lines
tor leakage. 3 months

(3) Note any indication that
toot valves are not funo-
tioning properl¥. 3 months

(4) Check suction screens for
possible obstruction. year

(5) Check pump for proper
operation. 3 months

(6) Check adequacy of
lubrloatlonl etc. month and

before starting

(7) Inspeot all anohor bolts. month

(8)
.

Miscellaneous •

b. Priming Unit

(1) Check tor proper
tunotloning. 3 months

(2) Check lubncatlon and
water oooling of pump
and motor. month and

before use

(3) Miscellaneous

7. Pressure Vater and Ban1tary Systems

a. Pressure Water System

(1) Check mechan1c81.:tunctloning
ot automatic oontrols. week

(2) Cheok pump and motor for
operation and adequacy
of lubrication. week
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ITEM-
(3) Inspect aU water lines

and fixtures for leaks.

(4) Miscellaneous

b. Sanitary System

(1) Note any indication
that drain lines are
restricted.

(2) Inspect septic tank
and note need for
clean.1.ng or other
maintenance.

8. Pup1R Discharge Gates aM Hoists

a. Slide Gates

PERIOD
EVERY--
month

month

6 months

6 months

\

(1) Oates-
Check condition of
metal work, etc.

Check anchor and
oonnections for
t1&htness and wear.

Inspect seal bearing
surfaces tor condition
and need tor lubrioation.

When practical check gate
tor adeqUllOY of sealing
when gate is olosed.

Note 8D¥ debris, etc",
which may ·restrict tree
movement of the gate lest.
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ITEM PERIOD BJ!2.lAR1<S D.ME, MAINT.- EVERY & INITIAL

9. ComEEtssed Air System 3 months

. a • Compressor performance
including operation test.

b. Lubrication

c. Leakage

d. Metal work

e. Miscellaneous

10•• Fire Prot~t.1?UF;,CJt!1pnt

a. Check extenguishers. month

b. Note any possible tire
hazards in .and around
the pumping plant and other
installa1;J,ons. day

o. Inspect storage room. day

11. Statt Gages month

a. Condition of woodwork

b. Are all in place

c. Condition of painted
surfaces

12. I]p1Pine Plant structur~

a. Windows month

, b. Doors month
i

\ c. Roof year
I

d. FloorI yearI
[

I
I e. Foundation year
r

f. Walls year

g. Pain~d surfaces year

h. Miscellaneous year
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13. Miscellaneous

,-_ _--
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l
I

a. Note need tor
polic1llg the area
around the pumping plant
and' other :f.nsteJ..lQtions.

b. Note whether plant doors
are in good condition and.
lock functions properly.

c. Pa1ntitl§: Check all metal
work and note rust spots
need for ps1.nting or other
maintenance.

d. Hazards: Check all manhole
covel'S to insure that they
are 1D place.

Determine adequacy of
fencing and gate looks.

Note presence of tools,
etc., lett of floor of
operating room•..
Condition of ladders, etc.,
used around the plant.

Note any fire hazards ­
paint, oU, raga, paper, etc.

NorE:-

PERIOD
EVERY

month

month

year

1IlOnth

DAmI MAINT.
& INITIAL

1. !ale period indicated 1s to serve as a general guide. (More frequent
insPeCtions shall be made it operating experience and typ! of service
for a partioular period justifies.)

2. Under "Remarkslt br1etly indicate maintenance, adjustment, etc.,
required.

3. When requ1red maintenance etc., has been completed, indicate date
6.nd in!ti81.
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EXBIBI! E

~8nioal Electrical Equi.J!!!nt

Lubric8tion Schedule,....-

Unit No. 159

PROJEC!: Sutte,r Butte canal~ Plants Nos. 1, 2, and 3

1'I!EM-
i 1. Main EumR-Motor Unit!.

8. Pumps

(1) ?!2E!l.!!!'~

Pump bearings

(2) Vertical Volute

Pump bearings

b. Ma1n Pump Motor

Oil: Calol furb1ne 011
110:11

Grease: 08101 WP' Grease
itO. i

Grease-vater-resistant,
non...fibrous and of medi\BD
Viscos1tr at the vater
temperature.
LUBBI-PLATE No. 13o-AA
or Calol WP Grease No.1

Oil: Calo1 1'urb1ne on
'iO:' 11 or 15

Grease: C8lol BRB"3~O

PERIOD EVERY

Check da1ly; add
88 required.

Check twice daUyj
ac1d as required.

Check twice
daily; and add
8S requ1X'e4.

Check daUy;
add 88 re­
quired.

Check daUy;
add as required.
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1. Pressure Water System.

a. Electrical equipment (See 2 b above)

PERIOD EVERY

6 months

b. Pump Oalol WP No. ~ Grease month

c. Water cooled bearings Check for proper
functioning

8.. Pump Discharge G".~Land Ro!!!!.
o

Slide Gates

veek

(1)

(2)

Gates--
Seal bear:lng
surfaces

Miscellaneous

Hoist.-

Calol WP No. 1 Grease

Rust preventative
NO.OX..lD, Type E

6 1IlODths

6 months

St-,rew
Stem
Presaure fittings
~n gears

9.~ !]mE Discharge Flap ~te.!.

Calol WP No. 1
.. n

" tI
II 11

Calol WP No. 1 Apply to pin
when assembly­
iug and coat
outside after
assembly

*If' grease applied to exposed gears and!or screw is found· to be
objectionable from the standpoint of accumulation of dirt, lubricate
with light oU before operating.
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10. Air· 9WEessor Sl;stem 0

a. Compressor
~

b. Motor

Co Miscellaneous

llo General Notes.-

LUBRIOANT--
Calol Compressor OU
No. 19

. (See 2 b above)

Wgrs 0 recommendations
or accepted practice

PERIOD EVERY

Maintain level

6 months

As requested

ao 1'here are· many l.ubricants suitable tor sernce as pertaining to
the abOVe itemsot equipment. The. trade names indicated above are
listed as b_1n8 represet)tativeJ any equivalent lubricant may be used.

b 0 Manufacture of lUbr10ants spec1tied above.

NO-OX-ID Dearborn Chem1ceJ. Co•....

UNO..-Unlon 011 Co.

Calol....Standard 011 Co. of CeJ.1t.

Tranci1-..General Eleotric Co.
Spec1al OU for electrical equipment.

RPM-..Standal'd OU Co. of OO1:t.

(1)

(2)

(3)

(4)

UStop-Rust"--The Delta Mfg. Co., MUvaukee, Wisconsin.

Stoddard Solvent....Describecl in U. S. Bureau of Standards
as ~mmerci~ Standard os..3_28" •

c. Electrical eg,111pmeD't: shall be lubricated only where recommended
by the equ1pnent manufacturers or 1n accordance \11th best accepted prac­
tice for the service. Where lubrication is required" lubricate sc1eq118teJ.y
bl1t spar1118ly, \liping off any exee.. 1.11bricant, a, 014' sl.lri'aces collect
dust and may result in an arc between Uve parts.

d. !lbe above schedw.e is prov1ded 8S a general guide in the absence
of specific recommendations trom the manufacturer of the respect1ve items
ot equipment. Use only the best grades ot l11bricants and of the type and
in accordance \11th the manufacturer's recommendation vhere available.
When in doubt consult with one of the manufactl1rel's of lubrioants suitable
tor the service.
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EXHIBIT It' 

JE1VJ!E.R OFAQaEPrANCE 

BY STATE. RECLAMATION ·BOARD 

EXHIBIT It' 



r. 

C 
o 

P 
y 

October 25, 1940 

Subject: Sutter By-pass Pumping Plant No. l--Acceptance of 

California Debris Commission 
Post Office Building 
Sacramento, California 

Gentlemen: 

Reference your letter of September 23, 1940, 
turn-over to The Reclamation Board, for maintenance 
by the State of California and other local interests 
concerned, of the completed Sutter By-pass Pumping 
Plant No. 1 (Specification No. 6757, with addenda, 
and Drawings Nos. 50-25-14-45-1(7) and 50-25-1496 .. 
and 80-25-228). 

Enclosed herewith is a resolution of The 
Reclamation Board dated October 16, 1940, in which 
The Reclamation Board does accept for maintenance 
and operation by the State of California and other 
local interests concerned, the said items of work 
as completed. 

For your information, the said work has, 
on the same date, been turned over for maintenance 
and operation to the Department of PUblic Works of 
the State of California. 

SAH:AP 
Encl. 

Very truly yours, 

THE RECLAMATION BOARD 
A. M. BARTON 

Chief Engineer and General Manager 

BY __ ~~~~ __ ~ __________ __ 
s. A. Honaker 
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1-5 Sq-Ml 10/15/40 
C 

RESOWTION 

ACOEPrING FOR MAIN.fENANCE CEM'.AIN WORK OF 
"NEW CONB'lmlm'IOO" M3 COMPLETED BY THE WAR 
lEPAtmal'.1 U. S. ARMr" CORPS OF ENGINEERS 
(CALIFORNIA DEBRIS COfoKISSION). 

o 

WHEREAS, The Reclamation Board did heretof'ore approve of' 
certain items of work ot nnew construction", to-wit, Sutter Bf-p8Ss 
Pump1Dg Plant No. 11 to be located on the easterly side of the 
Sutter By-pass, approx:1mately 1.5 miles south and 0.5 mile west of' 
Marouse Station on the Southern Pacific RaUroadl or approx11Dately 
14 miles south of Yuba City and 1.5 miles west of the Garden High­
way" in Sutter County, California, the function of which said Pumping 
Plaut is to dispose of intercepted drainage originating east of the 
Sutter By-pass, and thus atford proteotlon against floods to Levee 
District No. 1 ot Sutter Couuty" Reclamation District Bo. 903, and 
Reolamation District No. 823; and, whereas, said Board did hereto­
fore request the Cel1:f'ornia Debris COIIJJD1sslon to proceed with said 
work, as contemplated in the Report of that CommissIon dated January 
5, 1928, and in Section 37a ot The Reclamation Board Act as amended, 
and did heretofore cause to be made available, and allot from the 

p 

~ Joint Nav18atlon and Flood Control Project i\md", construction bud,.. 
get, moneys in an amount suffioient to cover the State of California's 
one-half portion of the total cost of said work; and, 

y 

. - WHERBAS, the WAR DEP~, U. s. Army, Corps of' Engineers, 
(California Debris Commission) under communication dated September 25, 
1940, has not1tied 1he Reclamation Board of the completion of' such 
work of "new construction" and of its desire to turn over to The 
Reclamation Board such work as completed tor maintenance by the State 

. of Celifornia and other local interests concerned, and has requested 
that such work be accepted by said Board; and, 

WHEREAS, the Chief Engineer ot 111e Reclamation Board has 
requested, the State Department of Public Works to make an inspection 
on ..the ground of such work of nnew construction", and said Depart­
ment and said Chiet Engineer of 'lbe Reclamation Board have found 
and determined that such work, as completed, has been prosecuted 
and carried out in conformance with the plans and specifications 
therefor as heretofore approved by sa1d Board; 

NOW, THEREFORE, BE E' RESOLVED AND 0Rl.1BRED that The 
Reclamation Board does hereby accept tor maintenance and operation 
by the State of C8lifornia and other local interests concerned, 
the said item of work of "new constructionn aforesaid as completed, 
and as tur~ed over to said Board by the WAR ISPARrMEN'l', U. s. Army, 
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Corps of Engineers (california Debris Commission). 

Dated, October 16, 191Jo 

----
STATE OF CALIFORNIA > 
COUN'l'!' OF SACRAMElf.OO » SS. 
Office of '!he Reclamation Board 

I, S. A. HO~AKER, Assistant Secretary pt !fhe Reolamation 
Board, do hereby certify that the above and foregoing is a full, true 
and exact copy of a Resolution duly passed and adopted by said Board 
at its regular monthly meeting held October 16, 191Jo. 

IN WI1!mSS WHEREOF, I have hereunto set my hand and att1xed 
the official seal of The Reclamation Board this 25th day of October, 
1940. 

(SEAL) 

2 

s. 1. iiOliAKER 
Assistant Secretary 
The Reclamation Board 
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Secretary 

IB.r'lERBEAD 

October ll, 1944 

California Debris Commission 
Wright Bu:I.l.d1ns 
1209 .. 8th Street 
Sacramento, California (8) 

Deer Sir: 

c 
o 

p 
y 

Reference is made to your letter ot September 9, 1944, transmitting 
plans and specifications for and not1ty1ng the Board of completion of 
Sutter By-pass Pumping Plant No.2. 

In accordanoe with sa1d letter, there is enclosed copy of a 
resolution adopted by '!he Reclamation Board at its October 4, 1944 
meeting, accepting said work 88 completed and authorizing the turn­
over of same to the Department ot Public Works for maintenance. 

Very truly yours, 
!fIlE llECLAMATION BOARD 

A. M. BARrON 
Chief Engineer and General Manager 

By IS/G. F. Mellin o. F. l-iLLfi 
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RESOLUTION - ....... ------ .. -
PASSED AND ADOPmD Br THE RECLAMATION BOARD OCTOBER 4, 1944 

WHEREAS The Reclamation Board did heretofore approve of a 
certain item of work of u new construction", said work consistins of 
the construction of Sutter By-pass Pump1ng Plant No.2, for the pur­
pose of .dispos1ng of intercepted drainage collected behind the Sutter 
By-pass PuDJp1ng Plant No.2, for the purpose of disposing of inter­
cepted drainage collected behind the Sutter By-pass East levee near 
Gilsizer Slough; and 

WHEREAS The War Department I U. S. Engineer Of'tice, District 
Engineer, under date of September 9, 1944, has notified The Reclamation 
Board of the completion of such work of "new construction" and its 
desire to turn over to The Reclamation Board such work, as completed, 
for maintenance by the state EngineerJ and 

WHEREAS Paragraph (0) of Section 8361 of the Water Code, being 
Chapter 3$ of the Statutes of 1943, directs that said work shall be 
operated and maintained by the State Engineer; and 

"'BEREAB the Chief Engineer of The Reclamation Board has caused 
to be made inspection on the ground ot such work of "new constructionn

, 

and 'has found and determined that such work, as completed, has been 
prosecuted and carried out in conformance with the plans and specifications 
therefore; now therefore be it 

RESOLVED AND ORDERED, That The Reclamation Board does hel:eby 
accept, for the State of ca:u.tornia, the said item of "new construction" 
as aforesaid which haa, on the date hereinabove set torth, been turned 
over to said Board by 'lhe War Department, U. S. Engineer Office; and 
be it further 

RESOLVED AND ORDERED, 1hat said work be turned over to the 
Department ot Public Works, acting by and through the State Engineer, 
tor maintenance and operation, as authorized in Section 8361 of the 
Water Oode of the State of California. 

STATE OF CALIFORNIA l 
COt.JmY OF SACRAMElN'm 
Office of The Reclamatton Board 

SS. 
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I, O. P. H!LLIH, All41atant BIIg1JIeer of !!Ie Rcol.rcotloD Bov4 
do borobr cert1t)' tbot tho attache4 ODd 1'czreao1D8 1a a trua 0114 C01':rGOt 
COp)' of a Nool.utlem 4ul¥ Jl!'ll8ed 0114 adopted br IJ814 lIoIUd at lt~ 
1I!IIet1lla held Oatober 4, 1944. 

IN IImlESS tlIIBRBOJ', I bave oet lII¥.baIl4 and att1xe4 the ott1c1al 
seal 01' nte Beol_QUem JIoor4 tbio lOth day 01' October 19'I4. 

/0/ O. 7. l:ellln 
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SubJect: levee construction completed .;. Acceptance and 
Maintenance of East Sutter By-pass Pumping Plant 
No.3 .. Contract No. W-l105-eng .. 1.63q. - Additional 
work under Job Order No. 732. 

Secretary, California Debris Commission 
Wright Bu1l.d1nS 
Sacramento, California 

Dear Sir: 

Reference is made to your ~tter of December 
29" 1941, requesting acceptance by !be Reclamation Board 
of the above project works, and to your letter of October 
26, 1942" advising that your ottice does not recognize 
further responsIbil1ty With respect to oonstruction of 
Pumping Plant No.3. 

Enclosed herewith, are coples of cert1tied resol­
utions adopted by !be Reclamation Board at its January 6, 
1943, meeting, accepting said works for maintenance and 
operation, and turning- over same to the Division of Water 
Resources of the Department of Pub:bic Works I State of 
California, tor maintenance, opdratlon and control, in 
accordance Vith the proviSions ot Section 2, Chapter 
591, Statutes of' 1935. 

Very truly yours, 

THE RECLAMATION BOARD 
A. M. BAR'l'ON 

Chief Engineer and General Manager 

MEA/ml 

Enel 
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RESOLUTION ....... ----~ ....... 
ACCEPl'ING FOR MAIN'JENANCI!: Am> OPERATION 
OF WOlUC OF "1BI CONSTRUCTION" UNDER THE SACR.AMENTO 
RIVER FIDOD CONl'ROL 

c 
o 

p 

WHEREAS The Reclamation Board did heretofore approve 
or certain items of work of new construotion (said work consisting 
ot the construction of three drainage pumping plants along the 
easterJ.;r levee of the SUtter By-pass, tor the purpose ot pumping 
intercepted drainage into the By-pass) to be pertormed at various 
locations along the easterly levee of the Sutter By-pass in Sutter 
County, California; and 

y 

WBERRAS the War .Department, U. S. Army, Corps of Engineers 
and the Cal.1fo~a Debris Commission, under date or .December 29, 194i, 
and October 10 and October 26, 1942, by separate cOll3l11mica-
tiona covering the spec1f'ic item of vork as l.18ted in Exhibit "An 
attached hereto, has notified The Reclamation Board of the com­
pletion ot such work of new construction and or its desire to turn 
over to ~e Reclamation Board such work as completed for maintenance 
by the State of California, Department of PIlblic Works, Division 
of Water Resources, in accordance with the provisiOns of Sect10n 2, 
Chapter 597, Statutes of 1935; and has requested that such work be 
accepted by said Board; and 

WHEREAS the Chiet Engineer and General Manager ot !lhe 
Reclamat10n Board and the state Engineer have caused to be made 
inspections on the ground of such work of new construction as 
listed in Exhibit "An attached hereto, and bas found and deter­
mined that such work ae completed has been prosecuted and carried 
out in conformance with the plans and specifications theretom 8S 
beretofore approved by said Board; Now, therefore, be it 

l1ESOLVED AND 0lUlER8D, '!bat '!he Reclamation Board hereby 
accepts tor maintenance and operation sa1d 1tem ot work of new 
construction as l1sted in Exhib1t nAn attached hereto, which has, 
on the dates hereinabove set forth, been turned over to said 
Board. by the War Depal"tment, U. S. Army, Corps ot Engineers, and 
the Cal1tornia Debris Commiss1on. 
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EXHIBIT "N' 

(Adopted by !ale lleclatnation Board at meeting held January 6, 1943) 

LISTING or Cc»IPLETED ITEM OF WORK or NEW CONSTRUC!ION 
TURNED OVER TO THE RECLAMATION BOARD BY THE WAR DEPART-
MENr, CORPS OF ENGINEERS, U. S. ARMf, AND CALIFORNIA 
DEBRIS COMMISSION, FOR MAINl!ENANCE AND OPERATION IN 
ACCOlUlANCE WITH 'l'HE TERKS OF THE SACRAMEN'ro RIVER FLOOD 
CONmOL PROJECT 

(By letter dated December 29, 1941) All construotion on Sutter 
By-pass Pumping Plant No.3, located at a point along the easterly 
levee. ot the Sutter By-pass about 2.0 miles south and 1.5 miles 
west or Sutter City Station on the Sacramento Northern Railway, 
and about 0.5 miles south of Franklin Road in Sutter County, 
CaJ.itorn1a, as prosecuted by War Department, U. S. EDglneer 
Office, Contract No. l-l .. l105-eng-163", and. additional work done 
under Job Order No. 732, providing tor the construction ot timber 
check gates, grouted cobble ditch pavj.Dg in mouth ot inlet ditches, 
and reinforced concrete Ving valls at discharge conduit. 

Said works are Within the jurisdiction or the State of 
Calif'ornia, Department of Public ~lorks, Division of Water llesources, 
in accordance with the provisions of Seotion 2, Chapter 591, 
Statutes of 1935. 
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S1'ATE OF CALIFORNIA ) 
COUNTY OF SACRAMEN'l'O ) as 
Of'f'ice of The Reclamation Board ) 

I, JESSE H. CAVE, Secretary or The Reclamation Board, 
do hereby certify that the attached 1s a true and correct copy 
of a Resolution passed and adopted by sald Board at its meeting 
held January 6, 1943. 

IN 'WITNESS WHEREOF, I have here\Dlto set my hand and 
a..""ftxed the official. seal of The Reclamtlon Board, this 6th 
day of January I 1943. 

JESSE H. CAVE 
Secretary 

The Reclamation Board 
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CORPS OF ENGINEERS, U. S. ARMY
Ot1'ice of the District Eng;l.neer

BACRAMEN'1'O DISTRICT
Wright Bldg., 12Q9.8th St.

sacramento, California

10: The Distriot Engineer
Sacramento District
Corps of Engineers
]209-8th Street
Sacramento, california

Dear Sir:

g,.e semi-annual report ~or the period (1 May 19_ to 3l. OCtober 19_>
(1 November 19 to 30 AprU 19 ) Pumping Plants Nos. 1, 2, and 3, SUtter
Bypass. - -

a. ~e physical condition of the protective works is indicated by the
iDS}leCtorJs report, copies at which are inclosed, and may be summarized 6S

follows:
(Superintendent's sunmary of conditions)

It is our intention to perform the followl.Dg maintenance work in
order to repair or correct the conditions indicated:

(OUtline the anticipated maintenance operations ~or the following
6 months.)

b. During this report; per;l.od, major high water periods (water level
at 29.0 to 26.5 at Plant No.1,; 30.0 to 27.8 at Plant No.2; and 38.5 to
36.0 at Plant No.3) occurred on the follOWing dates:

Ir
!

I
i

Dates and Plant No. Maximum Elevation
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Duricg the high water stages when the water level reaohed a height
of , on the sage or excess thereof (dates) , it was
necessary to organize and oarry out flood o~rations as tQUQWft t

(See Maintenance Manual .)

c. !lbe inspebtions have 1nd1oated (no) or (the follOwing) encroach.
ments or trespasses upon the project right.of.lfay.

d. (No) ( ) permits have been issued tor (the follow1ng)
improvements or construction vithin the project right-or-way.

Executed copies ot the permit documents issued are transmitted
for your .f11es.

e. The status ot maintenanoe measures, indicated 1n the previous
semi-annual repartas being required or as suggested by the representatives
ot the District EngineerI is as follows:

(Sta~ment of maintenance operat1ons~ item by item with percent
completion. )

.f. '!'he fiscal statement of the Superintendent's operations tor the
current report period is as .follows:

.,
J
1.,
I
.\

~ Material E9Hipnent

~. Inspection
2. Maintenance
3. Floodtighting

operations

OVerhead Total-

Respectfully submitted,

Superintendent of Works
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