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This thesis consists of a collection and srrengement
of data regarding the Pasadena water supply, including the
sources of same and the handling of the water.

PART T.
The City of Pasadena obtains the principle part of its
water supply from what are known as the upper and lower Pasadena
Basins. |

BOURDARY OF IHE UPPER PASADENA BADIN, FROM
WHICH SOME OF PASADRWA'S AND SOUTH PASADERA'S

WATER SUPPLY IS DERIVED.

The Upper Pasadena water-basin is bounded for the en~
tire distance on the north by the mountains. It extends fronm
the village of La Canada sbout two ani one-~half miles west of
the Arroyo to Baton's Canyon, about four miles east of the Ar- |
royo. On the south, from La Canada to Devil's Cate, 1t is
bounded by the San Rafasl Hills and from Devil's Gate to Eaton's
Canyon, it is bounded by Monk's Hill and an wnderground dyke ex-~
tending both west and north-east from the hill. This dyko is
evidenced by a sudden change in the underground water level.

The extreme northweset end of the basin is marked off by an out-

cropping of granite, which connects the San Rafael Hills with
the mountains. ({See Accompanying Map #1, Appendix A.)

1.



BOWADARY OF THS LOWAR PASATAVA BASIN FROM VSLICH
PASADUNA, MORROVIA, AND THS TERRIZORY 10WARD 4
:;wfzz OF PASADNNA OBTAIN SME OF THDIR WATER
SUPPLY.  THE TURGIIORY SORARD T SOUSH INCLUDES

SOUTH PASADENA, ALEAMBNA AND OPHER THERITORY.

The Lower, or inin Pasadena Basin, 1s bounded on the
norsh by thsnppﬁr bagin Jost deseribed; on the west, by an un-
ﬁergromzddm sxtending along the east bank of the Arroyo froum
Devil ;s Gae to the south city limits at Columbia Streets and
on the sonth smd enst by Rapmond 2111 and the underground dyke
Imown a8 /Rsymond Hi1l Dyke, which extonds both west and northoass
from e Bill. The northoast sym of the 4yke axtonds to the
mountains at the Sante Anita Fash, and as it passes below Sierrs
Msdre it pooms to Join with the wmdergrownd base of the mountains.

{see Sap .

LOCARION OF TE SIEED CORRAYL BASIN FROZ vHICH

PASADREA AND SOUTH PABATREA ARE IN DARY SUPPLIZD.

This bosin conaists of the gravel~filled »river bed
of the Arvoyo Seco, and it extends from Devil's Gato to the sub-

morged dan looated just below the Sheep Corral Springs.

Arves of Basing.
The land lying over the upper and lower Pasadens basins
and the Sheep lorral basin measures about 18,500 acres and noarly
all of it is svsilable for improvement. {See the report of the
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Sub-Committes on Municipel Ownsrship of Water to the Pasadens
Roard of Trade Vater Commitiee ~ Dec. 1910.)

£ %o %

Part Il.
#lnorts Inch.

The "miner*s inch nsed in this thesls is the Standard
California Hiner's inch as defined by the 3tate legislatuve, An
act of the California legislature, May 23, 1801, makes the Ston~
dard Hiner's inch 1.0 oublc foet per mimaie, measured through any
speriare or orifice. DBased om 1 cubic fool ecualing 7.48 gallons,
this oouals 0.187 gallons per second, 11.22 gallons per nimate, o
673.2 gmllons per hour.

BT 8 B % ¢
Part IIX.
Pasadena's Pumping Flants and Vells.

The City of Pasadons scquired by purchase on the first
of Fovembey 1812, t!m properiies of the &three independont water
corpanias within the city limits; namely, the North Pagadens lLand
and Valer Company, the Pasadena laie Vinegard lLand and VWaber Com~
pany, and the Pasadena Land and Water Company. The gecond~naned
company was generally spoken of as the “east-gids company® to dls-
tingmish 1t fyrom thoe last-named company, which was commonly called
the “woeat-side company,



The olly at present derives its supply fron nine wells;
nanely, th? Casitas Avenue well, tho Sheldon Street well, the Cop-
@1in steam and the Copelin motor wells, the Wost and liiddle Chio
Streat wells, the Franklin Averme well, the Shaep Corrsl well, smd
the Ritzrmn Stroet well. Sowe of the pravity flow camen from
what ig known as the Devil's Gate Tunnel System and part from the
Arroyo Canyon flow.

Tho Copelin wells, before their purchase by the City, be-
lonped to the iake Tinepard land and Water Compuny. They sxe lo-
cated near the corner of Blaine and Glen Avenuas, dhout ons-half
mile west of tho corner of Falr Csks Avenue mnd Howmbtain Sfhreel.

The Sheep Corral Syrings well belonged to the Pasadsns
Iand snd Waler Company. It iz located in the bted of the Arroys.
Seco, thout 600 feat north of the southeast end of the Linda Vista
bridge.

The Ohlo Street Weolls comsist of iliree wells which be-
longed to the Pasadena Land and ¥ater Compsny. They are loosted
Boatween Ohio and CGlenarm Stroets noar Zmelid Avenme. I am in-
formed that the Bast well bas been abandonsd, the machinery resoved,
ém& the well Tilled up. The Vest and Hiddle wells ars the two of
this group now used by the Clty of Pasadena.

The Devil's Cate Twmel system was the jJoint property of
the Pasadona Laxe Vimeyard land and Water Company mnd the Pasadenn
Land sad Tater Compeny. Soven<tenths interest belonged to the for—



ey and thros-tenths intersst to the latter company. 1% is lo-
cated near the northwest cornor of the Ciky. In the wintor time
this systom is often clesed edther entirely or partislly, with
gates provided for the puyposs, tho object being to conserva tho
water in the gravels that are ¢ridutary %o the turmels. The max-
imtm cavacity of the comiult lssding from the twuwls to resorvolr
Busber 1 is 270 niner's inches.

The Avyoye Canyon flow wes ¢lsismsd by the Horth Fusadena
Lené ond ¥ator Company snd this compony jmproved the systom o take
more of this flow. In the wnber the flow ls ueuully grest bat in
thn driest years e flow has droppsd Bo 4.3 minerts inchen.

P
Paxt IV,
Bainfall Chart.

A chart wos made of the rainfall by months, from July
1882 to April 1814, glvine the total for sach year. | It will be
nobliced that the year was taken from July 1 to June 50 of the snb-
gaquant yoar.

& curve was also plotied for the past ¥l years, showing
the fluctuation in the total yearly railnfall. 1% will Do noticed
upon examination of is curve that there were 186 yoars out of the
pasl 31 years when the rainfall was below the avarsge of 20,055
inches. It will further be noticed that thore arc not more theb
three successive years that mre oitlor above or helow aversge, tub

rather the year following a low year wlll be above the svera.
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This holds aprroximatoly trus for the entire pericd of 31 yosrs.
The yoars from 1893 to 1904, howewer, ware 11 excepbtionaslly low
years, sevon of these boing below average by abowt 10 inches and
the four years which were sbove aversge, sveragsd only 4 inchos
in excess of nomsl.

inother chart was also preparsd foxr an AVErago Jo&ar,
showing the aysysge distribution por month for the past 31 years.
Tpon exemination, one will fimd that the heavisst averags monthly
rainfall for Pasadena goours during Harch when 4.43 inches 1s the
average amount that is precipitated, while in Jamusyry 4.08 inches
is the average. From statistics gathered by the Secwrity Trust
and Savings Bank of Los ingelea, it appeares that during the past
57 years, Jamary showed the hoaviest zverage mainfall for the en-
tire Los ingeles County.

The monuthly sverages for 37 yesrs taken in various parts
of Los Angeles County, compared with the averape during 31 yomys
teken in Pasafena, ip shown in the following table:

Honth Ioches of Rainfsll
Pasalena o8 Angelas County

Jaly Q.04 Q.01
September Q.52 0.2
Tovenboy 1.80 136
Pabrusry Se82 S.11
Harch £l 2.68
Aprid 138 1,00
Eay 0,73 045
June g.12 0.07

Total 2039 15,72



Part V.
Tader Cround Vater level In Yasadens Jasine

fio data as Lo Ww water level in Pasadsnota Under Crownd
Buin could de chiasinod from Februsry 112 to Jmm&ry 1913, Curves
of the nine difforent Pasadens wolls have beon plottad fyom vhsh
dats could be obtained and theso are ghown on the accorpanying
carve-shest. The majority of the data used was vory kxindly Do~
nished by Bagineer Horris of the Uator Department of Pasadonn, and
tho complobe table of dats ia given In dppendlx © of this ﬁamia.

It will e noticed thai, In genersl, the curves awe
asconding during the period from Jamusry %o Azmi_;l and that from
then until December, when the majority of puaplng ocours, thoy drop
aypreciably. An instance of whai may be expecied from & normwl
gravity flow is cited on a subsscuent page of this thesis.

lm water level of Pasadera Basin took & drop of 15
foet in thres years and nine months. The armss of the land over
the Pasadens basin, ss scaled from Covernment maps, is sbout 18,500
acres. Asmuming that it takes 0.3 cubic feet of water to saturato
1 cubie foot of soil then the excess of water romoved frem the baain
in 1 year over that wiiich flowed in was

748 % 10900 X AI000 £ 25 £ 03 - ,240,000,000 gal.

per year,

which is equivalent $o & contimous flow of aboutd 1250 miner*s Inchos.
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Poxt VI.

Hethods of Lifting Water in znd wesr the Pasadons Basine.

the following teble gives the xind of 1ifh used aund
the cuantity 8% water pumpesd from wolls In and noar the Passdens
Basine Ihe well mudber and map location refoys o Plate IX, of
the United Utatos Seological Swrvey, inter Taper Ho. 219, which
will be found in Appendiz 4 of this thesis. The compleds yeper
above mentionod is on file &% the Librery of Zhroop College of
Tochnology in Pssndons and ooniains additional information concorn—
ing these wolls and thelr eguipront which will be found on Pages

165 = 175 inclusive.

Ho. Bap Looation Hethod of Lift "tim’fitg ) igirelga'ngd
Té’aﬁ‘ffgm?g?' Inch
1 I -~ 8 ﬁm T - o .
b4 i P — —
¢ . Gas engine 3 2ud
: " . 5 5.0
8 ﬁ,; - & 2 4 2.4
’ H-8 n ol
B8 t € —— e
12 n Wind - -
b *’ Vind - gas 2 1.6
15 v Gas engine 2 16
16 " " 2 5.2
21 I ~% 1 —
S8 o wind — N
28 H~7 Gag ongine 11 B.8
30 I -8 3 2 10‘5
- N Comp. air 15 12.0
35 “ Find W, -
37 I-9 Blec. wmotor it -
« * ¥iows into 15 12,0

42 " Siphon 15. 12.8



Yo.  Map Location Method of Lift  Gusntity b ey
3o ¥ *»
té?ﬁ%iof n .l%;g}?_ ’Ir\c.\'\ e'_s
L% i~ Siphon 10 2
47 = Turmel 53 Le 8
48 ? -8 Fing e R
43 £ L] rS— ——
50 2 ~9 Hand e ———
53 . Zloc. motor 26 D
54 ¢ -9 # 48 8.4
58 . fas onpine 15 12,
58 g=-9 " 20 24
59 o Blec. motor e ———
w 1] k<l oo P
&6 n-9 = 8 Had
&8 F~8 fas engine G 7.2
70 B -9 wing v s —————
73 -6 " — —
76 F~5 Gas onzing 8 Godk
78 -5 " 23 18.4
82 . I -5 g 2& 17.6
83 BE-7 Rlec. motor 20 16.0
88 n-2 Bas engine 10 B.
25¢ G -8 Tannel e -
260 » " 20 16e
269 G -12 Gas englne 12 96
278 ¥F~8 Wind ————ne —a—
632 I‘s - EJ 3#&83}1, ?cfu\f\nzn
& :r’ .(‘ré¢ i e
433 i ~5 Gas engine 25 20.0
434 " Comp. alr 154 135.2
438 " Steam 30 24,
436 2P~ 4 " 23 20
£37 E-86 b 50 40
4358 I-~-8 Elec. molor 18 4.4
448 Gt =~9 Stesm S0 2
449 " Tammol &0 48
450 - Gas engirve 2 1.8
£5) " Compe air 156G 80
452 G -% Rlac. motor o8 544
453 i~-9 " w 20 36
A4 # L 1 100 /0
456 2~-% Cag - stoam 311 o8
467 -1 Stomy s &0
468 G-8 » 100 60
471 -9 Elec. motor | 100 80
464 ¥F=~9 fag ~ glac. molor)
410 G -9 Gas y 120 %%
472 ®%,1~-9 Blec. motor T §e6
473 BE-92 " " — -
474 1-~-8 Gas Ingine R -
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The total equivalent continuous flow, as shown by the
rocords sbove, was 1574 old Californis miner's inches, or 1262.6
standard miner's inches.

out of a total of 69 installations situated in the Pas-

adena Basin and near vicinity, the methods of 1ift are as follows:

Gas Engine 25
Bleetric Motor 15
Wind 10
dteam 9
Tammel &
Compressed Alr 3
Siphon 2
Hand 1
Total 69

Assunming that in the systems that 1ift their water by
means of hand, wind, gascline engine and ateam, the puups are pésitive
1ift piston pumps, and that those driven by eleciric motor are cen-
trifugsl pumps, then, in the vicinity of the Pasadena Basin,

45/69 or 65.22 % of the imstallations are positive-1ift pumps,
15/69 or 21.74% » v " *  centrifigal puwups,
4/69 or 5.79 % flow from tunnels by gravity, '
3/69 or 4.35 % are ailr-lift installations,
2/69 or _ 2,90 § are siphon installations over Raymond Dyke.
Total -- 100.00 4

The above figures are not an inGication of the amount of

water pumped by these various methods, bul simply of the relative

mumbex of the various types of installations.
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Port VII.
Huts on Pumping Costs.

An effort himo been nade fto secure dats comcerning the kilo-
wett conswsption por 1,000 ssllons of water pumped. These efforts
have only been partly saccessful owing o o fact that the mpjority
of water companies in the mfcinity of Pesodenp have not regaxded the
koeping of such dsts 2s en esmential part of the eificlent gporstion
of o vumping plant.

A word might dbe said, however, in the coxpanies* favor.
The cost of purchasing ari Installing appavatus suitadle for mensuy-
ing the output of wator is necozsarily hsary. TVory little time
wonld bs neceded to teke & serisg of aystemstic readings and to lwep
& log of the owutput.

Wearly all of the estimating and caleulating, in regard
to the ouantity of water ftaken into the Bast and West Side systems,
could have been eliminated, and the leakape accurately detomined,
by the use of a large VYealuri waber meter smet in place abt an approx-
imnte cost of zbout $1200. The leaksge, which could bo checked up
by use of such a meter, wonld make 8 consideradls saving and would
warrant such an installation.

in especial effert was made to obisin pumping dsta for the
various wells now owned and opsrated by the City of Passdonn. Qld
records have been thorveghly searched at the Municlipal Lipht Cffices
and the Ddison Company, @i slgo some of the records of the Clby
Recoxder. imch valuable infomstion hins also been glven by ¥ngin-
say Horris and othors of the ity Water Departmont. Records of



electrical consumption for various pericds of time were found, but
as the water companies had no means of measuring their output, tﬁere
wee nothing to judge this from, oxcept estimates of former City Bn-
gineer Hoody, as found in his report of the water sitwation to the
Hayor and Board of Vater Commissioners, Hay 3, 1913. (This report,
in its entirety, will be found in Appendix D of this thesis). The
following table shows the punping operation at the ‘various plants
during a six months period {rom Fovember 1912 to April 1913, giving
the number of hours pumped and the cuentity in million gzllons.

Water Supply --- Pump.

Pump Hovember Decembay Janvary ‘
Hrs. M. G, Hrs. M. Gs Ars. He Go

Ohio Street 198 15.91 159 11.48 58.5 3.55
Copelin Steam 232 28.19

Copelin otor 406 54.81 176  23.76 148 19.90
Corral Spring 36  1.95

Casitas Ave. 212 12.12

Pump Fobryary March April Total
Hrse e Go Hrs. M, G. Hrs. M. G. Hrs. il G.

Ohio Street ' 10 0.65 245.5 15.9 668  47.46

Copelin Steam 232 28.19

Copelin Notor 100. 13.5

Corral Spring 41 2.21 77 4.6

Casitas Ave. 212 12.12
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Yo paming was done during this period elther at the Sheldon
Avernne plant or at Devilts Cate.

The dats conceyning amounts of wabter pumped and that concern-
ing the kilowntt-honr conswition did not hapren to be for the sime
veriods; conseqnently not oven on opproximate coet of pumping comld
be obtained. Jwother variehle ouantily is the hwead pumed against,
as the water 1o pomsd st times divectly infto tho Clty mains ang st
other times info the verieus roservoirs.

A I=dle of pwnping costs for planta in the vicinity of
Pasadens is glven in Appendix 5. This gives the rolative cost of
virmping with positivwe-1ift punps, centrifgal pumpe both single and
doudble otage, and also glves some figures on anoiher installation
using copressed «ir as a means for 1ifting the waler. Thers are
also costs on pumping at Redondo Beach using & double-sisge centri-
fagal punp.

It ig the intention of the engineers in charge of the Clvy
Hakor Department to install table Ventwrl meters 2t the wricns
plents in order to acowrately detornine the amowdte poged. In this
way, 1t will Yo vossible Lo check wp the mouwmt of lexkege In the
syston, a factor vhich Is at prosent an unimown cummitity. Cormis-
moneé Allin stated that enginpsrs nt one time (not long ago)] ostim-
ated the local aystoms were losing, from 21l causes, about 28 per
comt. of the water yut inte their reservoirs. On Decembar 9, 18510,
Hr. Mulhollend of Lov Angeles, atated that he would consider an al-

lowance of 5 per cont. for leskape from ordinayy csuses as a iiheral
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estimate in accounting for water that is lost in the distridution of
water by water companies. MNr. Goble, of the San Gabriel Valley
Water Company, states that shrinkage in a good piping system will av-
erage 10 per cent., while 25 per cent. 1s not infrequent. The ex-
act amount will mever be asccurately determined wntil some reliable
mater is installed to measure the water put into the system by the

various punping plants.

Part VIII.
Gravity Flow.

The month of January 1914 was an especially wet month,
the precipitation amounting to 15.07 inches. The month of Febrn-
ary of the same year will go down into history as being that of the
most damaging floods since Decerber 1890, although only 11.44 inches
of water fell. March was unusually dry, only 0.82 inches of water
falling, so that this zmount did not replenish tho gravity flow
enough to speak of. In order to show how the gravity flow falls
off, allow me to take from the Pasadena Star of April 21, 1914 part
of the report of Assistant Superintendent Carpenter.

"issglstant Superintendent Carpenter of the water depart-
mont this morning submitted his report showing exactly what water
conditions are in Pasadena. This report shows that the gravity
flow in the Arroyo Seco has decreased to & few hundred miner's

inches whereas it was 7200 miner's inches at the opening of the



month of March. A new pipe has been installed which will delay
the necessity of pumping the Copelin and Corral Springs wells for
& considerable time and will, therefore, save the city a large
sun of money. The report also shows a large amount of constructive
work done. It is, in essential details, as follows:

Gravity System.

OPERATING -- The water flow in the Arroyo the first of the
month was about 7200 miner's inches, on the 9th it was sbout 2400
inches, and the last of the month it was 800 inches. During the
early part of the month we were receiving 160 inches threugh the
24~inch pipe line, increasing to 200 inches as the draught became
heavier. About 800 miner's inches were diverted from the stream
chammel through the flume and spread over the Arroyo throughout the
month. The flow from the main twmel a2t Devil's Gate during ﬁarc;h
was 14,621,000 ecubic fest,

REPAIRS -- The most important work done during the month
wag the repairing snd replacing of the thirty-inch gravity main at
Devil's Gate. This pipe was re-dipped and straightened and rolaid
in practically the same place as before, the main difference being
in the grade. The damaged twenty-two~inch main was also repaired
during the month. A relocation of the twenty-four-inch maln at'
¥illard's canyon was made necessary by the washing out of the old
trestle at that point.

CONSTRUCTION -- An eight-inch riveted steel main was laid
on Windsor Avenue, tapping the twenty-four-inch gravity line and run-

ning south 686 feet to the Devil's Gate tummel shaft into which 135



fast of eighi-inch flanged pipe was installed. The purposs of this
was to postpome pueming until absolutely neceossary. Borosbtofors we
have had %o start pusping s¢ Copelin well and Correl Snrings vhen &
fa;si' stroenm was {lowing in the Arroyo. As 1t iz now, wo con fake
more watey through the twenby-Tour-inch lime and fram theve through
tho elght~inch line Just installed Into tlp shaft and then thoough
the tumel at Devil's Cale to the twenty-two and thirty-inch linen.
This will do oway with early pawping, as the surplus watey from the
twonty-four-inch line cam de diverted to the MHountain Htreet and
Orange Crove Avenne reservoirs.

OPZRATION -~ The steam plant at Copslin woll was started
on Harch 11 and opersted until ¥arch 26, for a total of 220 hours.
The plant at Cérral Springs was started on Uarch 17 and operated
untll Harch 23, for a total of 95 houra. This operation was nsc-
sasary on account of the bresk in the thirty-inch main and the in-
sbility o the twenty-two-inch main to supply sufficiont water.

CONSTRIRIOE ~ The anlarging and recurbing of cheldon
Avomue well wes completed during the month. The depth of this
woll ig 136.5 feat. 4 test was made and with the suwrface of the
wator at 128.5 £1. 68.15 miner's inches, or 1.380 socond foet, wus
found to be the capacity.

A purp houss was erected over the woll and mump at Corwal
springs. This structure §s 16 x 28 feot, and nine feot high.”



Purd IX.
Dom ot Devil®s Gabe.

it has besn proposed, at varlous times In the pust end by
various persons, that a dum should bo brill across the Arveyo BSeco
at Devilte Gate, In order to conserve flood-waters which at pressnt
run to waste. The idea held by many was that the bed of the Ar-
rpyo and the low country Just north of Devil's CGate would mske &
fine storsge reserveir. Apparently such is not the ocase, for the
oast bank of the Arvoyo is composed ohiefly of gravel whlch would
allow the cmeape of any water vhich might be backed up by such s
G A dam o this point would andoubiedly be a good thing, as it
would hold back flood~watexr long ewough for it to yun into the wnder-
ground basin, the water-level of which would be rsised. Cther com-
mnitios beslds Pasadens wonld bo honofited by such & construction
end shonld therefore pay part of the cost., It bohooves Pasadens and
other cormnitles drewing part of thelr wator supply Trony the Pasadenn
Basin, to get torether and finance 2 project which would bs wmutually

poneficial.

17






APPREDIX B

DATA OF PUIPING COSTS.
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PURIPING COSTS FPURNIGHED BY BYROFN-JACHSOR €O.

Teat made dy So. Cal. Zdison Co. -~ J. H. Fritz Plant.
Lankershim, Cal.

HOOR —~- Ge 2. Vertical, Porm x 78 H.P.. 2200 wolt, 1200 R.P.H.,
60 ayole, diraet comectad to pump. doasured R.P.M. = 970.

BE®P ~-- Byron Jackasom &, single stage vertiocal.

HETER —-- TeP.D. #2078326, 5 A., 110 volts, Disk X = 1. Ourrvent trans-
former ratio 5:1, potentis) transfommer ratio 20:1. With
transformer ratio Diesk X gquals 100. IBkasured speed of disk
eguals & revolutions — 34.6 spconds equals 62.4 XK.¥W. inpub.
The head wes S3.5" wveewm plus 92% = 110.6% total. The flow
moter showed 223 miner's Inches or 2.08 minmer®s inches per
R.%s The overxll efficiency 1s T1.8 por cent. and based on
a motor afficlency of 91 per cent., the purp efficiency is 79
por cont. which Is highest pwap offlciency wo have obizinod
on any centiilfupalmeny of similar size on our sysbem.

The purp wos mounted on & steel framse st the bodttom of
o 95* concrete pite The vertical notor was on the top of this
frame snd was connzcled to the punp with about 25 of shalb-
ing and a Llexible coupling.

(Signed) R« 3. Cslen, Power RBncinpor.
Thie 1s esnivalent to 436 X b por 1000 gallons, for 100% 11f%.
Cost = L4536 X L0675 = §.007% por 1000 gallons with 100* 1ifh.
Bficiency = 785

e e ma pw W G WS wm e

TE8? O GAGES CAMAL, SAY BEERABRDING, CAL.
Data fumished by Byron Jackson Co. of Loa Angeles.

¥ - Byron Fackson #6, vortical type. Pilia -~ 18' deep, vacuwn
15", total head pumnpsd agalnst 33

Results - 156 mimer's inches. loter roading ~- 14-1/2 B. P.

There iz an error in this date as it
gives over 1007 efficiency.

DI = Le & Be Total 1ift probably 35!
Results -~ 1738 miner's inches. Iloter reading - 480 H.
Mr. Sheddsn, Supta.
This is scunivalent to -857 Xewe hr. per 1000 gallons for 100t 1i£t.

Cost = L0857 x 01875 = £.01430 to 1ifY 1000 gal. against 100 116,
affictency = 3664



DIEPING DATA

2-atage centrifugal puap located at Covima. “he horss power Io-
quired is 450, pumwing an eguivalent flow of 600 minmer's inches o~
sainst a head of 160 fort.

450 x 38000 = 335.5 K. Ve

i

13415 x 3000
Armount 1ifted. 800 = 11.22 = 732 gallons mor mimbe.
338.5

+46158 Ho¥e hre por 1000 gal. with 100F 1310%.

A8, = 67,030 efricioncy.

W pw e e me mm e ew e

2-stape conirifugal pump located st Covina, using 200 H.P. snd
ranping 250 niner's inches ageinst a heazé of 180 fest,

200 = 3000 = o826 .. Hre per 1000 gallons
1.3815 % 1.8 x 250 x 675.2 with 100 £t 1ifte

=338 = G3.6% efriciency.
482




Meter BReadings on Pasadena Wells

TeRl Kilowatt Conowaption by HMONLAS

Hov. Dec. Jaxte Feb. Harch  April

Ohlo Street 13520 5480 e - U S
Copelin Mptor — 24060 22000 540 14220 e
Corral Springs {1012)*

644 —— ——— —— —— o
Casitas Ave. 16160 720 — 600 — ——

City resading on Chio Street well from 12-10-12 =~ 4-23-13 was 18250
K. We, wnich should be added tc above readings.

* Realding as furnished by Edison Company.

Above consumptions furnished by City Auditor from bills rendesred.

. A mR W e me e S

Blectric Power rates for Pasadenz, as furnished by Mr. Barrett,
_ April, 1914.

Pirst 160 X.%. Hr. - é’ 04
Boxt 400 * " - .024
it 1060 ' £ - .02
" 500 w o - 019
e 500 w 9 - -018



To 1ift 1000 gallons against 100* head.
106% Eﬁiﬁimy ~ oU13 H.W. hr. yenuired.

Location Page in 4 8ff.  Actasl Cost per E.%W. Hr.
Thesis. E.%. Hrs. as gim in ori-
Tprondiz B AR s

Fear Pasadena Pago 1 16.8 1.87 £.01675

% &' 418 <750 SOL675

" = 2.7 138 01675

o " 324 962 »01565

" " 18.53 1128 01678

,, # 39.5 797 01675

” a 31.6 994 #O1678

" 485 - 545 01673
Redondo " 74,0 #4253 »01675
Alr Compressor
plant noar " 17.6 1,786 ~01675
Pasadens
Lankershin Page 2 7240 <436 Rates vary
San Bewnardino " 366 <857 in aifferont
Covina Page 3 67.8 4615 localitics
Corina " 63.6 4926

AVERAGE 53.9 925

Averapge K. ¥ hours reouired to 118t 1000 g=lions spainst 100Y
head = L8233



Pump $o deliver 500 miner's inches inst 200° head with an oversll
officlency of 33-1/33, 507, and 65—%

33-1/34% 50% 66-2/3%  Bfficiency

850 637 4256 H.P. Recuized
634 475 317 .o Roguirsd

T W e G e b e e

Wall recuired = 6'x 10" x 170%. Contains 2 - 10" pumps. Lining - $7.00
per 3. Digging ~ §3.00 wer It.

K.t reguired por yoar = 317 % 24 x 360 = 2,740,000 at <01 KHe hoe =
$27,400. (66-2/3% efficicucy)

Gallons produced por yoar = H00 x 678.2 x 24 ¥ 360 = 2,910,000,000 gallona.

Oporating exponses pey joar 1 man $1,000.00
Asgistant 200.00
Inzldentals 175.00
Total $1,800.00
Cogts, using one well 23-1/3% nee.  BOL BEf. 66-~2/38 £o1.
Building £31,000,00 £1,000,00 $1,000.00
1,700.00 1,700.00 1,700.00
1,600.00 1,800.00 1,600,080
3,000,600 2, 880.00
%,400.00 3 00000
$11,700.00 2 ;asaw
Interest and taxes at 75 819,00 668.50
Deprecsiation at 57 565.00 477.50
Operation, oxclusive of
powar 1,800.00 mnw

Cost of powor required at

$.01 per K.¥. 2. 54,800,00 41,100.00

Total yearly 004,00  £66,046,00
Total yourly exponses 58,004.00 44 046,00 30,184,00
Thousand gallons profuced 2,910,000 2,510,000 2,910,000

Total cost pey 1000 pallone 01995 Meaiixl 1 21057



Sgsts, using two wells
Buildings 2,000,080
Wolls - 6'x67x170, £5.00

lining - 53,00 digezing 2,400.00

Pmps X, 600.00
Pransformers 3,000.00
Hotors 4, 400.00
Zotal Invostment 5,500400
Interost and taxes at
Deprecistion at &3 £70.C0
Operation szclusive of
poweyr, 51800 each 3,600.00
Cost of power at [.01
per K% br. . 54,800.00

Zobal yearly expenses $60,008.00

Tuousand gallons produced 2,910,000
Cost por 1000 gallons £.0206

2,000,00  2,000.00
2,400.00  2,400.00
1,600.00  1,600.00
2,250,00  1,500.00
£131,250,00  £9,900.00
| 7750 693,00
56250 495,00
3,600,00 3 ,600.00
41,300.00  _27.400.00
£46,050,00  §52,168.00
2,910,000 2,510,000
£.0158 $.01106
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APPENDIX C

DATA ON URDERGROUND WATER LEVEL.
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APPINDIX D

COMPLETE DETAILED REPORT OF THE WATER
SITUATIOR, BY PORMER CITY ENGINSER MOODY,
MADE TO THE MAYOR AND BOARD OF WATER COM-
MISSIORERS, MAY 3rd, 1913.



Office of Chief Ingineer,
Water Department, Pasadena,
llay 3rd, 1913.
To the Honorable liayor and Board of Vater Commissioners,

Pasadena, California.

On the first of HNovember, 1912 when the hopes and efforts
of a decade and a half were realized, and the people finally ovmed and
had come into possession of the waterworks and water supnly, it marked
an epoch in cormwnity history of Pasadena.

DARLY COEDITIONS AID PROBLIIIS.

The Board of VWater Cormmissioners were then confronted
with a great and grave responsibility. The systems as accuired while
worth the money paid, were without many of the essentials of a water-
works fit to serve a community of 40,000 peonle, to say nothing of
keeping pace with the constant needs of the growth of population.

llany problems involving financial, constructive and en-
gineering principles immediately pressed for solution.

The systems were without constructive harmony, either
collectively or individually.

The distribution system was exclusively makeshift in
kind -- where expediency alone governed.

There was no such thing as system, either as a whole

or in detail.

Ordinary repairs, replacements and betterments had been



neglected for a long period pending settlement of the future.

Only patience, stamina and a courageous regard for ultimate
Jbenefit to the people as 2 whole, with a clear, keen vision of the
future, has characterized the policy and attitude of the Board of
Water Commissioners.

This has made it possible, as nothing else could, to care-
fully, patiently and persistently bedd every effort,

First: to whip into effective shape, or lay foun-
dation for, a keen efficient business and
operating organization--to follow conscien-
tiously the plan of so carrying on the work
that at all times there shall be a proper
accounting of the public funds. While we are carrying
the cost keeping and accounting as far as seems
to be proper now, as the work emlarges, additions
to our accounting system can be made from time
to time.

Second: To keep up with the ordinary demands of the
day for improvements and extensions designed
to relieve waiting needs.

Third:s To concentrate at once every force and every
item of available funds to correct, stop or
permanently eliminate the gross errors which
cost anmually so much to maintain or operate.

Fourth: To conserve water, effort, money, labor, every-
thing. To correct abuses, to eliminate sources
of complaint, to cut out special privileges of a
few, the expense of which privilege is met by
the balance of the comsumers, to point out to
consumers ways of saving and to otherwise attempt
to make the Department a truly co-operative com-
munity business.

To do these things successfully has called for unusual and
great expemse. But business judgement will confirm the fact that
this should have been the first and earliest investment and at almost

any cost, because the benefit to the net revenue is for all time.



Large sums have been spent to save water, which is wasted expense.
This item alone has cost large sums of course, and with no apparent
benefit asg yet, because the winter months is the season of gravity
water. The direct saving during the coming pumping season will re-
turn large amounts for the funds invested.

Tifth: To unify the three systems thus inherited
s0 as to equitably distribute the benefits
of the municipally owned system among all
customers.

Sixth: To safeguard our supply. This has taken
many forms of activity, like cleaning up
the arrcyo and other grounds, to remove
possible sources of contamination, to con-
serve the water and water shed, to repair
and “trim up" for the season's use the
punps and wells.

The demands for water have now grown to such propor-
tions that for many months in the year, the pumped water supply is
the important source of supply and the gravity supply becomes an
auxiliary. The annual operating expense for pumped water has grown
to enommous proportions, and it took but a preliminary view to de-
termine that the responsibility of the Water Commissioners in repect
to safeguarding the supply by placing these plants in proper con-
dition nmust be met.

Seventh: To immediately initiate such proceedings
as would furnish all essential data regard-
ing the sufficiency of our present supply.
Certain data now being collected, as well as
a cold dispassionate review of the physical
facts concerning the past two years production
of water, early indicated and now proves
beyond doubt that a calm study of the entire

question, without prejudice, and without bias,
should be undertaken and pressed to conclusion.



FUTURE PROBLELS.

When a thoughtful engineer talks of water supply
for a municipality in any sﬁate or locality, he does not speak in
terms of today or tomorrow or of a year or ten years. Ispecially
must this be so in a locality semi arid in character.

Water supply does not mean "what are we using today?"
It means éugnly, - not immediate use. What, then is our supply,
speaking of course in terms of all time?

The very insistence of an adequate supply by some of
our pecple, and the denial by others has now raised a doubt or cre-
ated a disturbance of the public mind. It is due as a very first
duty to our city that the Department continue the study and initiate
new investigation to present in detail to the people, all and every
essential data, carefully and painstakingly collected and collated,
to the end that they, the people themselves, can know the truth and
form their own conclusions. All these things enumerated have been
initiated by the department already.

The review of activities above indicates, in a degree,
the problems for the future. But still other problems are of such
extent and so involve the future success of the department and the
prosperity of our city that a statement covering this may await an-~
othqr opportunity.

However, the greatest problem has been and will continue
to be the administrative work of the Department itself. It is one

thing to care for & completed modern water works system-in a city

without progressive history. It is a far more serious responsibility



to carry forward ﬁhe work in this department. To take hold of

a "sheet pipe" system, insufficient in capacity, and almost in-
decent in character, consisting of 165 miles of mains, and with
but limited funds available; to gradually rebuild and reconstruct
a little here and a little there, each month made to show an ad-
vance in character of construction as well as in improved service,
so as to finally realize the fruits of a steady purnoseful policy,

surely calls for stamina, broad judgement and engineering vision.

POLICIES ESTABLISHED BY THE
BOARD OF WATER COIMISSIONERS

To sum up the broad general policies adopted by this
Board of Water Commissioners there is offered the following:

l. A schedule of rates was devised which was recom-
mended to and passed by the City Council wherein without any mat-~
erial, if any increase in the gross revenue obtained, the burden
of supplying these revenues by the rate payers was shifted with
the object in view of providing a uniform water rate throughout
the city and to distribute the burden in a more equitable manner
as between the different classes of consumers.

2. The establishment of the policy of preserving

he water supply from contamination at all hazards; and cleaning
up the sources of supply both gravity and pumped water, in order
that the appearance of the premises may be maintained cleanly in

appearance as well as in fact.

%, The initiation of the policy of opening the

lends controlled by the water department for the use of the people



as recreation parks as far as the same can be done consistent
with the primary purnose of controlling the lands, which is the
preservation of the water supply from contamination or diminution.

4. The endeavor to make an incore in as large s
degree «o rousible from the lands that could be properly spared
Tor purposes of lease, etc.

. 5. The establishment as early as possible of the
practice of gathering data which will have a bearing on our future
water supply -- its possibilities and its limitations.

6. The carrying out in definite and concrete form
the

and at/least possible expense consistent with using such improve-

ment as a part of the permanent distribution system, the egualiza-

tion of pressure and unification of the three water systems acquired.

7. The establishment on a firm basis, the principle
that all work done and performed shall, in its specifications and
practice, work in and be a portion of a modern distributing system
for the city of Pasadena.

8. lieeting the demands for extensions as far as poss-

ible and without denying the needs of present customers.

9. Repairing or replacing such structures as may need

replacing, such as the pumping planfs and wells, with work of a

permanent nature and with the end in view of economical operating.
10. Establishment of the principle that where replace-

ments of 0ld or inadecuate mains are demanded in certain streets

and the lack of funds or promise of immediate revenue does not

justify the expense, to allow the property holders living on such
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streets to advance to the Department funds necessary for such
improvement, the same to be returned to them through crediting
water rentals.

1l. Establishing the principle that in unsubdivided
areas not now served with water by the water department, the city
will furnish water to such tract provided the mains were in-
stalled in conformity with the requirements, specifications and
the practice of the water department, in order that such additions
to the system may not become a 1liability rather than an asset to
the city.

12. To recognize the principle that to provide fire
protection is not absolutely the function of the water devartment
but that such duty belongs to the department of fire service and
that as fast as funds derived from rate payers alone are spent
for the nurnose of installing new mains and providing the diameter
of'such mains is increased by reason of the desire to furnish
fire protection that the increased cost due to such protective
measure should be returned to the department through the means of
hydrant rental or otherwise, and through the agency of the general
fund instead of having all of this expense met by the rate payers
alone.

13. To establish the water works as a modern business

organization, efficient in character and with methods of accounting
such that the citizens may have a full knowledge of the expenditures

of the public funds.



With this preliminary review of the problems con-
fronting the Board of Water Commissioners on November 1, 1912,
there is handed you the Classified Cumulative Summary of Receipts
and Transfers -- Vater Department from October 31, 1912 to
lfarch 31, 1913.

Following this is a statement prepared by lr. W,
Selbie, Chief Accountant, after a full and exhaustive analysis
by him and by the Chief Engineer of the accounts from the in-
ception of the transfer of the properties of the three water
companies on November 5, 1912 and entitled SPERCIAL STATTMENT

of Actual Working Expenses and Fixed Charges for Operation Only.



CUMULATIVE CLAGSIFIED SUMMARY OF RECEIPTS AND TRANSFERS -

WATER DEPARTHENT

From October 31, 1912, to llarch 31, 1913.

COLLECTED:
Wator Yovene .csssssessvsssonssasssnsesSon,272:94
PeImits secceesssosecsessssccnssoasccne 165,17
SeYrvices ecececccssessscsscsscacscccsces 1,362,47
gervice and meter cChanges sceesccecsscse 47.50
Sand and Gravel sold at Devil's Gate .. 32779
ROTIES sacsamen sasnsedesesssssmsssssssss 48,80
Sundry sales and receipPt eessoccccecscss 19.21

On and off Clmrges e 0000000082000 e0O00 2.50
Total collections on ordinary operations eeeceees 64,246.38

Accounts collected labor and material . 623,16
Redlized larch 28 from sale of part of
South Pasadena Reservoip sSite eeesses 7,330.50
Collected from Washington Street Exten-
sion, Contract #1 cceseecccococcasnne 284,14
Collected from Rio Grande Extension
Contract #2 sesssocsnssesionesenssveise 425,27
Total deposits with city treasurer ececececesecee 72,909.45

Transfer from "Bond: Funds" by order City Council
March 11, 1913, to cover cost Raymond
Ave. extension S 2S00 0000000020000 080000 6461.60

Transfer from City General Fund DeCe 5 eeeeceses 5,000.00

Credit 01ld Dry Tract AcCount ececeseccescsscscsee 2,002,37
§7.275,42

Accounts payable not yet AQUO csvvssssnnsssssvene 1,176.27

Transfers, HiscellaneouUS eccseccscccccscesscscscce 60.47
88,510.16
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CUMUEATIVE CLASSITIED SUMIJARY OF DISBURSEIMENTS AND TRANSFERS

WATER DEPARTMENT.

From October 31, 1912, to lMarch 31, 1913, as detailed on P. 3

Demands Noe. 1 to 289 inclusive, ~ Pay rolls 1 to 53 inclusive

GENERAL EXPENSE ACCOUNTS, Dedail Page 3 $14,016.30

OPFRATION

Gravity eececcceccscscccccsccess 1,068.73
PUMPING evesssscscoscscsescssse 0,319.48
D1gtribution eeccceccceccacecses _3,760.01
Total eeceese 8,148.22 8,148.22

RENEWALS AND REPAIRS

GTaVit'y @2 e0 00000t 0000000080 1’501000
P‘mping @00 es20000000800600000c0 5,721.07

Distribution cceecesescccccssecss 5,810.84
Total eeeeees 10,832.91 10,832.91

NEW CORSTRUCTION

Gravity ececescccsscccesccsscnse 55.02
PUNDING eeeescesccascsvacsssces 314.52
Distribution ececsccscsssccsccedl8, 103.79

Total eeeeess 18,473.33 18,473.33

TCUIPLENT
OFfFiCO sawnesossnssssssssnssnss LyODRe77
Ingineering eeecescescossccsens 297.75
VehiCle scescesscscscccaccnnnas 488.34
Gravity seecesccccesscccsccccccs 1.40
PUMPING eeececcecvsssecscsvescsces 20.70
Distributlon seesceccscsssssces 238,16

Total eeseees 2,399.12 2,399.12
Material in warehouse not distributed ... 5,636.75

Total ad detailed on page 3 59,506.63



Forward

ACCOUNTS COLLECTIBLE svescssciccsasssvnssssvsdviss
PETTY CASH TUND s s s esaomes s semns oo oo s
REFUNDS, Pormits sescesssscisvissssssesiostnssnensino

" SOrvVICesS eees ssvsesesasssesscanssssoasini

Total ordinary disbursements

Transfer llarch 28 to "Bond Funds" Account with
Auditor for proceeds of sale of part
of Pasadena Reservoir Site eeeecsecccesscs
Transferred to "Sinking Fund® Teb. 24 and llarch 24

n # #Bond Interest Tund" Feb. 24 & llar.
24th

Repaid City General Fund a/c advanced to Old Dry
Tract

Surplus Receipts over Disbursements and Transfers

$ 59,506.63

976.54
500.00
12.89
63,00

61,059,006

7,330.50

1,666.66

9,375,00

3,000, 00
82,431.22
6,078.94

86,510.16
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CULULALIVE

A XTI
u..n.? VLI

WA TUR DEPARTIENT

DISTRIBULION, OPERATION,

A
E an)

AITD RTPAIRS

From Oct.

31, 1912, to iarch 31, 1913.

™ 1‘?‘\ AT T“(r"‘)"ﬂ QT \Tara) meo
C..alu.u Lis M.T;;u & uqulT

Office salaries eeeees
Cffice indidentals scceeenccns .
Stationery and printing cccec..
Engineering and maps ees.
Collection €Xpense seeeesvescs .
Commissioners' salaries and exp.
lanagenent <.
Live stock sescese
Auto and motorcycle maintenance
and overation
Warehouse expense eceeoe
Fire and liability insurance ..

® 300050090

s 656 ee 0

2000090005000 0

8800608000800 00

WATER SUPPLY - GRAVITY
Operation seeeecscesennscccnsens
Henewals and repairs ececesesssce
Now construction ecceseccceccacsns
Bguipment eccecessnceseccscosnses

VATER SUPPLY - PULIPING
Operation @2 00 e 0000000300000 doos
Renewals and repalrs ecececcscocee
New construction eceeesecsasesss
Boulpment ceeececcscecsscccccens

WATER DISTRIBUTION
operation 9 9 209 ° % e 09 0G0 OGeDEO eSO
Renewals and repairs esseeceoceas

Construction, street mains «...
¥ SerViCes eecoscoe
" fire hydrants ...
it buildings eseceee

Equipment 006000920060 0008¢0000000

TOUIPMENT -~ GENERAL
Office

68 88 000600800460

e 00 ce o 000800 se0B e

E:qgineerir]g 2480260000 PENOIOCEO000000080¢e e
VehiCle 8 0000 Cee8 000090900 e000RCSEANSGCEOISOITS

WARRHOUGE

TOCK OI‘I I{AITD e c0 s OB G089 0000000060

Lebor Material
3,605.81

568.61

886,64

1,809.58 107.29
1,189.03 535.33
670.00 232.30

1,770.00

98.30 150.40
203.77 990.64
564,91 50.99
582.70

9,911.40 4,104.90
1,040,.20 28.53
1,248.20 52.80
36.90 18.12
1.40

2,325.30 100.85
1,238.72 2,080.76
2,413.74 1,307.33
74.86 239.66
20,70

3,727.32 3,648.45
3,632.53 127 .48
4,238.67 1,572.17
3,539.98 6,955.22
1,546.83 3,641.92
28.97 26R2.84
849.15 1,278.88
238416

13,836.13 14,076.67
1,352.77

297.75

488,34

Total

14,016.30

2,426.15

7.,375.77

27,912.80

2,138,86

5,636.75

59,506.63



SPECIAL STATEMENT OF ACTUAL WORKING EXPENSES AND

FIXED CHARGES ON OPERATION ONLY.

For November and December, 1912, and Jamary, Februery, and larch, 1913.

This embraces all the actual operating expemses for the above period
of five months; also flat rate water emrnings for same time, but ow-
ing to the Department changing time of commencing meter reading from
26th to 10th of the month, the meter water receipts in this statement
fall short about 10 days of being for full five months, or about
$3,500+00.

RECEIPTS.

Collections as per cumulative report
of March 31st on ordinary operation eecceceececcsces  $64,246.38

Later Dbills as charged on meter read-
ing (average date Mjarch 15) and en-

tered on ledger in April ceececees 12,324.95
Uncollected water bills larch 31 e.e 2,389.87
14,714.82
Deduct estimate for bad or vacant
accounts 'EEEEERER YT NN SN NN NN NNNNE R ] 350.00 14:564082
78,611.20
Less refund on services and permits 89.16
Gross earnings for five months less 10 days
on meter water as detailed above .. 78,522.04

EXPENSES .
These cover all the items chargeable to this statement in the
Curmlative Report of larch 31lst, and also all disbursements made
on these accounts in April for material furnished in March.

EXPENSES ON GENERAL ACCOUNT.

These include all salaries and in-
cidentals of the office, of the En-
gineering and Collection Departments,
Commissioners and Superintendent,

-13=



maintenance of vehicles, arnd live stock,
as also proper proportion of money paid
for stationery and printing, and for in-

surance, fire li.ability o ¢ o o o 6 o o o 13,122066
All expenses in full of the gravity,
pumping and distribution systems,

For Operation e 6 o o o 0 o o o oo 8,561.09

For renewal and maintenance « « .o 10,858.59
Also proper pro rata expense of the new .
equipment purchased for all departments . 394.89 32,937.23
Surplus earnings on operation for period
above Stated « ¢ ¢ o ¢ o ¢ o s o o o o oo 45,584081
From which deduct

Interest on bonds for five months 23 ,437.50

Sinking fund * A/c e L . 4,166.66 27,604.16
Net arnings « o o o o o o o ¢ ¢ ¢ o o « o o o - 17,980.65

It will be noted by the statement preceeding, en-

titled "Special Statement of Actual Working Expenses and Fixed

Charges for Operation Only", that the gross income for the five

months period less the ten days of metered water as noted im

and that the expenses aggregate « « « « o o

¢« o o o e o . e - - . ® o o * e

e e o L]

® & & o o

$ 76,522.04

32,937.23

leaving the surplus earnings on operation for the period 45,584.81.

After deducting interest on bonds for 5 months as well as sinking

fund amounting to $27,604.16, there is a net earning of $17,980.65.

14
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RATIO OF SURPLUS EARNINGS TO GROSS INCOME

It is particularly interesting to note that the ratio
of the surplus earnings of operation to gross income thus far is
58% which is about 127 greater profit than was a2ssumed under
private ownership in the early analysis of the entire question
prior to the acquirement of the plants. It was expected at
that time that the gross earnings would be $225,000 with a net
earning of $103,000, the ratio of profit te income being 46%.
While it is true that the operating expenses due to pumping
water during the summer will be somewhat heavier than during
the past five months the necessary expenses for repairs and re-
newals will be considerably less. In other words the ratio of
the net profits to gross income will probably be somewhat higher

than in the past.

DISCUSSION OF "SURPLUS EARNINGS ACCOUNT".

You will readily understand that the book account ex-
hibited herewith cannot represent accurately the true financial
result of the operations of the department for the period named
for the following reasons. The properties of the three water
companies now making up the municipal system, together with the
dry tract division were taken over upon a valuation of the physical
and other properties and as a preliminary in so doing and as a
basis for the purchase price paid, detailed study was made of 2all

the elements entering into the valuation of such properties, and
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there was determined in general: (a) The present worth or cost,
(b) the estimated total deprecilation of the systems up to the
time of taking over such plants, (c) the present valuation based
upon the elements above named.

Any proper account of the net results of operations
for the period set out in this report, namely five months, end-
ing March 3lst, must necessarily take into account the expendi-
tures for Operating the System, Renewals and Repairs, Interest
and Redemption FPund and Depreciation of System. Operating the
system is very liberally accounted for in the above, leaving no
doubtful accounts out. Renewals and Repairs Account is pre-
sumed to cover the depreciation which the system suffers from
day to day and from month to month from various causes as well
as ordinary repairs. Based upon the purchase price in the, at
that time, "present worth of the property", any accurate state-
ment of the result of municipal ownership for the period named
can be obtained only by revaluing the same property to take ac-
count of the depreciation which the plant has suffered since the
time of purchase but crediting thereto all sums expended for Re-
newals and Repairs, the same being in the nature of things the
sum expended to check further depreciation or replace such por-
tions as may be required by reason of such depreciation. If the
revaluation of the properties were made with the result that the
funds spent by the department during this period of operating have,
in the net, lessened the normal depreciation for the period, a
proper credit dhould be made and the true financial result would

in a degree show more profit than the mere book profit exhibvited.
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It is now known of course that the rate of depreciation as
determined last year and as assumed herein is set at an ex~
ceedingly liberal figure, especially in view of certain con-
structive work undertaken within this last three months. It
should al so be remsmbered that the character of the construc-
tion and other class of work done, chargeable to "Renewals and
Repairs" during the past six months have been such, that, in
some item, not only has the actual accumulated depreciation to
date been corrected and the property brought back to its value
new, but also in some important respects, the annual rate of
depreciation for all future time has been lessened because of
the high grade of work performed. It should likewise be re-
membered that in determining the true result of ownership and
operation of the property for the past six months, if the

depreciation for the elapsed period has been charged against the

account there should be taken into account also the appreciation

of such portions of the investment as have actually enjoyed

that benefit. That there has been a distinct and decided ap—-‘
preciation in some of the properties is evinced by the sale

of the portion of the South Orange Grove Avenue reservoir site.
This property was valued and purchased on a basis of $5,000.

A little ovér half of the reservoir site, a portion useless for
suéh purposes, to the department, was sold for $7330.50, a very
striking instance of appreciation in contrast to depreciation
experienced in some perishable portions of this system. However,

it does not seem wise at this time to take account of any unrealized
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appreciation due to rise in land or other valuation, although

it might be assumed that the realized profits could be used.
However, the statement and estimate of the Chief Accountant

does not credit to profits the realized appreciation noted a-
bove. On the other hand from our knowledge acyuired during the
period when studying the water system, 1t can be assumed that the
maximum depreciation which the system has suffered for the five
months is well covered by the Repairs and Renewals account for
the period, being over 5% per annum on all classes of property
except real estate. Specific account has not been taken of

"Loss of Taxes" to the city, which is a proper charge. On the
other hand it should be noted that the mean aversge time of

meter reading has been advanced ten days for convenience in
operating, and therefore the gross income does not cover a period
of full five calendar months -- the deficiency in revexmue on that
account being about $3500.00.

It is not possible to embrace these earnings for the
corresponding charges at this time so as to cover the full period
of six months. The collectible revenue in lMay from Water earnings
is that due to April consumption and likewise it becomes impossible
to embrace the April earnings so as to make the report cover six
months. It may be stated however, that the gross collectible reve-
mies from water sales for the month of April will make & somewhat
better showing than for the five months covered by this statement.
The increased conswnption for the month of ipril is 30% over the
preceeding months. In addition to the above there 1is also due

the Water Department by the City Fire
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Department an unadjusted chargeable account of about $4000
for fire hydrant service.

In suming up the entire analysis of the account
we are of the opinion that the financial result of operation
for the period named as estimated is closely shown by the re-
sult above. | |

EXTRAORRINARY EXPENSES.

In discussing further the statement showing the
net operating profit for the period of 5 months it must not
be forgotten that this period covers the first organization
of the department with all the attendant expenses naturally
indident thereto. This period of 5 months also covers & time
within which the department has, by the expense shown, caught
up with over a year's neglected repairs. This 5 months per-
jod likewise covers a time when what may be called "seasonal
repairs"” must be met no matter what sacrifice is made, as it
is the only time of year when such things can be done -= re- -

pairs on puups and wells, reservoirs and conduits and the like.
It is also a period for making repairs to the gravity works

generally. It also covers the period of low income.

For instance, it will be noted that the gross in-
come during the period named -- that is, from November 1, to

March 31, which is five months, is $78,822.04, which are the

months of low consumption of water. A total gross annual in-
come for a2 veriod of 12 months will, it is estimated, aggregate

over $230,000. based on the present rate and the increase in
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consumption over the preceeding year. At the same time that the
months of heavy income arrive there will also come a period when
these heavy seasonal repeirs will have been completed and the
expense met. In other words, had the department taken possess-
ion of the three water plants in the spring it would have had
the enjoyment of several months of heavy income which could have
been conserved to use during the period of uncommon and heavy
seasonal expense. It should be further remembered that very con~
siderable sums of money have been spent and charged to repairs
and renewals which because of the character of such repairs and
renewals will result during the summer pump season in considersable
larger net income over and sbove expenses than would have been
possidble had these repairs not been made. The heavy seasonal ex-
penses have now drawn to a close at the end of this month and it
is now possible and entirely proper that a surplus be laid up
during the coming seven months to make up for the use of revenues
which it was absolutely necessary to spend during the past five
months and thereby have the funds during the next low income-heavy
repair-season, to care for such work.

Unusual expenditures have been and must continue to
be made for some weeks yet to obtain proper records of the property
in the Engineer's office. The absence of such records adds to the

expense of operating as well as renewals and repairs.
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BOND FUNDS ACCOUNT

Attached hereto and following this explanatory state-
ment is a statement as to bond fund, Water Department, April 28, 1913.
In explanation of this, please allow us to say that to the funds
realized from the sale of the bonds, it is shown there has been
added the sum of $7330.50 being for the sale of a part of the South
Pasadena reservoir site. Further, these bond funds have been held
strictly for the purpose for which they were intended, namely: to
unify and make a good working unit of the thwee water systems as
purchased; to correct certain low pressure zones characteristic
of operations under private ovmership and t¢ improve so far as
possible the northeast section of the city. No part of the funds
derived from the bond issue or added thereto by sales of property
have been used for any other purpose but have been held solely for
the purpose mentioned above. But from this account there has
properly been withdrawn the sum of $6461.60 as a transfer for the
payment of the Raymond Avenue extension, to improve the Mountain
Street low pressure zone of the Lake Vineyard system. All other
betterments designed to effect relief have so far been paid out of
the operating funds for the reason that the sum seemed small at best
for the purpose intended. However, a further improvement has now
been authorized which will cost approximately $20,000. and which will

increase the pressure zone of the old west side system and afford



22

the much needed relief to that territory. ©Still a third sum

has been recommended by the Board of Water Commissioners, amount-
ing to about §$1500 for the relief of the northeast section by

the purchase of that portion of the Las Flores Water Company that
lies within the city limits. These improvements were specifically
promised to be made and the payment for same was tc be made out
of the funds in excess of requirements for purchase of the old
water companies. Please note again that the Water Department
did not use any of these funds for the working capital but bor-
rowed from the general fund of the city for that purpose and it
has in whole, or in part, been paid back at the present time.

Not all the interest on the bonds or sinking fund
have been met out of current revenue during the period named for
the reason that certain repairs and replacements were absolutely
demanded at this season of the year and which could not be de-
ferred. You who are accuainted with the condition of some of
the pumps and wells can strongly appreciate that fact. Also the
period named covered the extraordinary expemse incident to out-
fitting and orgenizing the Department, to catching up with long
neglected repeirs and of working fund for operating duties.
Referring again to the bond statement also attached hereto, 1t
will be noted that the sum actually set aside for the same per-
iod amounts to $11,041.66. The difference between these sums

set aside and that applicable as fixed charge has been spent for



extraordinary repairs, renewals and in part for new construction
which was made necessary by reason of certain conditions imposs-
ible to avoid by the department. The great activity in street
improvement during the past period of five months resulted in a
number of cases, in so changing the grades of the strests in South
Pgsadena, in the county. north of the city limits and in Pasadena
that the water pipes were left ploughed out of the grounds. In
spite of any inclination on the part of the Board of Water Com-
nissioners to defer zll unnecessary expense, this condition per
force had to be met, and with the result that the deficiency’above
stated is expected to be made out of the greatly increased gross
earnings for the coming 7 months. There will be no difficulty

in doing this unless something very unusual and unexpected arises.
However, the apfended tables and other statistics will show for what
improvements or accounts these monies have been spent.

Here follows the Bond Statement:



STATEMENT AS TO BOND FUKD

WATER DEPARTMENT, APRIL 28, 1913,

Amount realized from sale of Bonds:

Face Of Bonds ® 2302862002000 092 90 990TTDRIOOH s P :é?’
Accmed interest 2D PSR OCOEPODOPOPOELIOTEECROS SO

Premim © 900 0Q0CO02009000092I90868650002300¢E0

Total charged to Auditor ajc Bond s531€s secessces

and same 1is charged to various
accounts with Auditor, as follows:

To "BOND FUNDS" account with Auditor §1,250,000.00

"BORD FUNDS'" account is then credited
with amounts paid for "ORIGINAL
PURCHASE" and additions thereto
from May 1, to Oct. 31, '12,
amounting t0 cececesesscesccocscnse

And with Transfer to Department
"GENERAL ACCOUNT" with Auditor
for Reymond Ave. Extension as per
order of City Council March 11, '13.

On March 28 there is a further charge
to this account for amount realized
from sales of part of South Paszdena
Reservoir site and credited fto
"ORIGINsL PURCEASE", same being _
transferred from General account ce. 7 4330450

1,257,330.50

Leaving a balance at Water Depertment
ecredit in "BOND FUNDS™ a/c with
Auditor

"PREMIUM O BONDS" a/c is with Auditor
charged with premium realized on bond
and Water Department has credit on
this accoUNt cewessssssinéesenoodessen 511000

"BOND INTEREST" afc with Auditor is
charged with amount realized for
accrued interest eccecescscsccscceases 3,125,00

24

1,250,000.
3,125,
511,

1,253,636.

1,219,572,04

64461460

1,226,033, 64

31,296.86

511.00
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And this account is further charged
for transfers from "GEKNERAL
ACCOULT" ¢/0 Water Board, Feb. 24
and March 24 20060020200 0008 0800000808 9’375_0‘9_9

Making a total credit for Department
in "BOND IHT-REST FUND" Of ¢eceesesse 12,500.00

Department "BOND SINKING FUND® a/c with
Auditor has a credit also for transfers

from Auditor's "GENERAL ACCOUNL™ by
order of Water Board Feb., 24 & March 24 1,666466

It is to be regretted that the costs of all the verious
items and departmentsl work, as well as cost analysis cannot be
given at this time. But the limited time available before the pre-
sent Board of Water Commissioners retire will not pemrmit.

Such matters can better be developed at the end of the
fiscal year.

- Respectfully submitted,

Superintendent and Chief
Engineers
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The following tables show

NEW COlSTRUCTION

embracing

INSTALLATION OF SERVICES AND LETERS
s " TIRE HYDR4ANTS
1 " STREET DEPARTMENT SEZRVICES
b " SEWER FLUSH TATK SERVICES
i "  BUILDINGS 4lD OTHER STRUCTURES

L noOMAINS

Together with other statistics showing volume and character of

business for operating period November 1 to April 28, 1913.

- o wm e mm e =

Note:- Other construction work and expense paid out of Bond Funds

to various companies as "betterments™ not included.
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ENGINEERING DEPARTMENT.

This Department is energetically supplying missing records of
the underground and other properties of the Department. This was never
carried on in any adsquate way by the private companies, and for this
reason all of the work has to be done now, for the years‘in the past
when no records were kept of construction placed beneath the ground.

A map of the territory served by the Water Department is being
compiled on 76 district sheets, 24™ x 36" in size, to a scale of 100 feet
to the inch. All of the above have been drawn.

Traced setcecstesscsscscnacccasancscns 49,

Tet to be traced seeceesesssnevsscsnses 76

On these maps the exact size and location of every main, value,
fire hydrant, flush tank, and service will?:hown. Also the house nunber
and service number of each service, and the Jjob aumber of each main, thus
serving as an index to the forsman's reports which are filed away and give
all materials, labor and costs for each jobe

When this work is completed, both field and office work will be
carried on with a gresater degree of efficiency and ecomnomy. The man in
the office will be able to tell a customer the exact conditions for which
he may be inquiring, and the man in the field will know Jjust wzere to dig
to make a connection.

Levels have been taken at the different wells in the Pasadena

basin, and a systematic record of water levels kept.
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Inventories have been made of the Woodbury water system, the
Nazarene University water system, the El Molino Terrace water system, and
the Las Flores water system,

& reinforced concrete garage, among other structures, has been
built, following plans made by this Department, the details of which are
given in another part of this report.

Beside the above special work this Department has carried on
the regular routine work in mapping and surveying, and other reports,

Property lines have been run out in some instances for purposes
of special information.

As soon as funds and time can be spared for the purpose, the
remainder of property lines of lands belonging to the Department will be
run out and the boundaries monumented. This is very important work, be-
cause of the confusion and discrepancies in old records and surveys.

Upon recommendation of the Chief Engineer the City Council has,
by ordinance, required all utility compznies to file maps showing the po-
sition of underground construction with all physical features included in
detail, to the end that the City will hereafter require each utility com-
pany to eccupy only certain specified portions of the .street, while the
City will reserve to itself, and for its own use, the south and west sides
of every street. The result will be that the city will always have its own
right of way for public uses, and the private utilities will benefit by a

more orderly arrangement among themselves.
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GRAVITY WATER DEPARTIENT.

The primary functions of the Gravity Department are the preser-
vation of our gravity water supply from contamination, and protection of
shrubbery which tends to retain the storm waters.

During the last six months this department has been very busy
cleaning uﬁ grounds, tunnéls, and reservoirs. The first work started was
the cleaning up of the premises about Devil's Gate Supply, and doing away
with underbrush which was a menace to pumpi..g plant and other property.
Signs and posters have been placed wariing the public of the fact that
our water supp;y is derived>from this source and asking their co-oﬁeration
in keeping grounds clear of papers and ruvbish and in protection from fires.

Shrubbery was cleared away, roads and fire-breaks coustructed snd,
as an incident, a park created at Devil's Gate, which makes an ideal road-
side picnic spot.

During January and February a thorough cleaning was given the
grounds around reservoirs, and flowers and shrubbery planted which will
tend to beautify these places, although inﬁended primarily to prevent wash-
ing of embarkments.

The Bradford Street and Grand Avemue wells being no longer in use
on account of contamination by cesspools, were filled and machinery and
buildings removed. The lumber was used in the comstruction of a cabin in
the mountains for use of our rangers.

It is the duty of these rangers to patrol the entire water-shed
keeping the source of water clear of all rubbish and contamination, and

warning all campers of the danger of forest fires.
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During the month of April the cleaning of tﬁe Villa Street re=-
servoir wes accomplished. This reservoir, the largest of our system, had
not been cleaned for the past seven years, and the Department realized the
necessity of a thorough cleaning in order to keep the quality of our water
up to the high standard now obtained.

This Department records each month the measurement of gravity
flow and all other information available pertaining to the gravity water
supply, its protection and presefvation. It is hoped that complete sets
of self-recording instruments for measuring our supply can be obtaiued
this season.

The following table gives some statistics regarding the gravity
water flow out of the canyon during the rain in the latter part of Febru-
ary up to, and including, March 3rd. This table indicates the volune of ab-
sorption by the sand and gravel from the time the water flows over the Up-
per Arroyo Dam until it vasses the Shoep Corral Springs. You will note the

remarkable diminution in the measurements at the upper and lower pointse.

FLOW OVER DALS NAMED BrLOW IN GALLONS PER MINUTE.

Feb, 24 at Devil's Gate, 5 Pelle cecvescoscacsceansas. 48,600
w25 LS W 9 AMe seecoscccscnsssesssss 26,100
w25 Arroyo 10 AMe cosceccscvesscensases 34,300
18 26 AYTOyo Upper Dam eceesessescscoscscscssess 21,200
" 26 Devil®'!s GAt2 eecsecsccsoscsssssscnsassesss 18,630

L 26 Corral SI)ringS @2 0 05 @GV DPEOHEOEIOPES OGNS SISO CRTDS 17,181
L 28 Corral SPrings ecececscccsescssccssscassoncss 7,380
" 2‘8 Devil's Gate 0...'.00.....‘0‘...0.0.#"..ll11’079

i 28 AYroyo Upper Dam ceecsvececscscscosessssss 16,281

" 28 Millard CAnyon ececesecscsssecscecscscsess 04240
March 1 Corral Springs ssssssescsssscennsnssnnavee 4,150

L Devills Gate sessssssssnsnvassnsssssnamnnnn Ogold
Arroyo Upper Dam seeeecssccssscecsassssess 11,700
Millard Canyon seeecccscsscsessssssvssesss Sglad
Corral SPrings eseccescsssssccsscsscscacecs 3,100
DEVil'e Gate eevwescsssossvssasissnsssssss 445885
ATTOy0 Upper Dam eeccecssccscscscescsascss 7,560
Millard Canyon eeecccsescecscsssscsssssssse L4265

EaVIRAVER AUER AV I ol ol ool
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3 Corral SPrings sesescsscccssescescssss &y
" 3 Devil's GALE sececescscscsssccscsaness 4y
3 Arroyo Upper Dam eceescessvescscessasse D
3 Millard Canyon ececcececsocoscsaccscesss 1,
The sale of sand and gravel from the Arroyo lands belonging to
the Water Department is also under the supervision of the Gravity system.

There has been 336,79 collected.



PUMPING SYSTENM.

A resume of the work done on the Pumping qystem during the past
six months shows a period of extraordinary repeirs and renewals. Heavy pump-
ing was done during November and December and part of January. In February
and March practically no pumping was done, the Ohio Plant starting on the
last day of March ahd working continuously during April. The following
table shows clearly the pumping operation at the various plants during this
six months' period, giving the number of hours pumped and the quantity in

million gallons.
WATER SUPPLY - PUMP.

19172 VI3
Pump Nov. Dec. Jale Feb. Mar. ApYe
....... Hrse MeGe He M.G. H. MoGo H. M.G. H. MeGo
Ohio 198 15.91 159 11.45 55.5 34556 10 «65 245.5 15.9
Street
Copelin 232 28,19
oteam
Copelin 406 H54.81 176 23.76 148 19.90 100, 1345
Motor
Corral 36 1.95 41, 2e21
Spring

Casgitas 212 12.12
AVeE,

Sheldon
Ave.

Devilt's
Gate

852 84.79 567 63.40 203.5 23.45 10 .65 386.5 31.61




SIX MONTHS

OR10 SEreot esssnenssesssesunssesmessssaswsnssstssisfishinsnes
Copelin — Steam eseseesscecocscscscscsccsccsscccssssscssscsoscssns
Copelin - MOLOY ecccoccsccscsasossccccsscecscocasssssosscscossss
Corral SDIINGS ecsecscsesssscsssssssosossssessosssscsssasososss
Casitas AVONUE sessssscosccsossscsssossossss

0000000000000 es00

Hrs.
668
232
830
™
212

33

Me Go
47446
28419
111.97
4. 16

12.12

2019

203.90

The following table shows the maximum ten days' pumping during the

six months Just paste.



"WATER SUPELY~-PUMP" MAXIMUM
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TEN - DAY PUMPING.

Date

Nov.

1"

n

20
21
22
23
24
25
26
27
28
29

20
21
22
23
24
25
26
27
28
29

20
21
22
23
24
25
26
27
28
29

OHIO STREET

WELL

Hours

9000000000008 0060ce0s000080

© 920000000000 0000000000000e

@0 0600 vc0c0o 0000000000000 000

©0 850000600000 000600000602060600

2
Se
0000600000000 0000000600000 7.
5.
8.
90000000000 00000006006000000 9‘
0000080000000 0003060000000
8000000000000 08000c00000000
996 0000000000080 00008000000

® 00000020000 000000000000000

5
5

Gallons

189,000
264,600
529,200
378,000
604,800
680,400
680,400
756,000
529,200

00009000 0000000606000000¢0 6802400

5,292,000

L e ® 0 0008009000009 0000
© 9 000006000002 0°00030600 s
© 0 6009000000 °200060500686006
®00c000c0000000e00000 e
@00 0000000006000 0000000
8002000 0820000006 CQ000O0
9000000000000 060000 00 ¢4

® 0000000 0000e0000006000ee

9000000600000 0ce00000000

COPELIN WELL

18
R3
24
4
24
<4
24
18
23
24
226

© 09 0062080006006 000006000¢06000
0000000000000 00000cc00d00
60600 00000000000006060600000 0
©0 00000000060 000000000080008
6800060000000 006c000000000000
0000000000000 00000000000008
900000500000 00000000026000n
0008 000500060006 0600006090600600
6000000000000 000000060600000

2 0000020000000 0000000060 0060

.2,187,000
2,794,500
2,916,000
2,916,000
2,916,000
2,916,000

Cesesessascascesenses 2,916,000

@@ 9% 0060600060008 OGSO 2’187,000

2,794,000

0 9 00 000 00000608 0000800 2:916,000
27,458,500

0000 00csc00000d0000 0

90800 ses 00000000

00 c 0000000008000 000 00

99 0 000900000000 SOBOCS

900006000000 0000600 0860

0000060000000 a00

CASITAS WELL

11
18
24
165
18
24
24
17

20092000 ©0 000060000000 006860008 1012—'
163

@00 ec 0000000000000 000000800
000 °60 000000000000 000000600
00802000000 0000000000002300
00000 2000000060600 000060006800
000 c0e0 0000 00 s0CeRCOOCOIS
0@ 060000000090 0000000820009 00
o9 00000000 c0s 000000000000
© 0006000086 006000000800000e0000

8000006000000 000090006000000

cesesessessescnsssses 629,640
teessssesnsesssscess 1,030,320
Ceeesescnsassnannces 1,873,760
954,460

006000000 000060000002 00

9000200000000 000 000000

tesecessssessscssess 1,030,320
CGec00000000000000000 1,573,760
coessescsnassassnnss 1,375,760
973,080

@900 00000 0RO OBDROOES 601’020
9,540,120

2900000000008 0006000000

Total 42,090,620 gallons, or 5,060,000 cubic feet.

Equal to 240 hours' continucus flow of 5.86 sec. ft.

"

" 240 " 1" " n

293 miner's inchese.
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The maximun 48 hours' pumping is shown in the following report.

"YATER SUPPLY-PUMP" - MAXIMUM 48 HRS. PUMPING.

OHIO STREET

Date Hours Gallons
Ngv. 25 ® 0 900 P00 9 ® 0 © 9 00 > @ 0 0 0 B 06 ® B OO GO RO O00 PSSO NONLOLPCTRIEDOIOGSLOEDS 680’400
26 ......‘..._9_ @ © 0000 0000000000989 005050000 sesePeeR00OROLCLEDS 680’400
18 1,360,800

COPELIN
I“'o'v. ;115 Cl..‘..'..24 ..COO'.l....l"....l.'..llQI...‘...O..‘..0..2’916,500
26 .l...o"tl.2_4_ '.....‘.......'.l..“.....l..l..001'000000002‘916’300
48 5,832,600

CASITAS

NOV- 25 ..looooo.ols 900000000 PO O0 9090090000 90600990060000000060600080 1’030,520
a 26 ‘Qo."...ﬂéé © 200 0003000000000 0CQ209 0D 000680606000s006022000° 1’373’760

42 2,404,080

CORRAL SPRINGS
NOV. 25 000.-....018 00 @0 0000005008060 9000000680000002002000000060200 972,000

n 26 ocolooiuo.lg PO PO 0O OO0 S0 00000 0SO2000060 0000000000006 0MNOOO0 éﬂgiooo
30 1,620,000

Total 11,217,480 gallons or 1,495,664 cubic feet.
Equal to 48 hours' continuous flow of 8.6 second feet.
" " 48 = e v " 430 miner's inches.

As stated before, the renewals and repairs on the pumping sys-
tem have been very heavy. This was due to the fact that very little work
was done on the plants by the old companies. On account of lack of time
and necessity for holding some plants in readiness in case of emergency,
the heaviest repairing was confined to one plant, namely, the Copelin
Steam Plant. This plant was given a complete overhauling and is now in
shape to guarantee efficiency and safety. The boiler was relined and re-
paired and the engine was gone over thoroughly end put in first class con-
dition. A new smoke stack was erected as the 0ld stack had blown down be-

cause of weakness due to rust and agee
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The old covering over belt was torn down and neﬁ pelt house erected.
4 new derrick was erected of sufficient size and strength to handle the work
reqguired. On inspection the pump frame was found to be rotten in many sec-
tions and it was deemed advisable to replace the entire frame while the pump
was being repgired by the makers. This work has been finished and pump re-
placed and it is now in first class condition.

The grounds adjoining the plant were cleared of all brush and rub-
bish and leveled. Water pipes were laid and the grounds are now in shape fér
planting or other work which will make this plant very attractive at a small
expense.

An effort was made_to recurb the Dry tunnel well, but efforts to
dry this well proved futile and work had to be abandoned until a more pro-
pitious time,

The pump at Casitas Avenue was found to be out of line and in need
of repairs and was taken out, repaired and put back in good condition.

The Corral Springs plant was also put in good condition and every-
thing is now in readiness for the pumping season.

With the exception of a few minor repairs the Ohio Street plant
was in good condition, and has been giving good service.

The advent of the pumping season finds all out plants in good ser-

viceable condition and in readiness for heavy pumping, which is anticipated.
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MACHINE SHOP.

The machine shop for general repairs is located at the Villa
Street Reservoir. Most of the work is handled by one machinist, but at
times when work is rushed, a helper is employed.

The machine shop has proven a convenient and valuable asset dur-
ing the past-few months. The machinist is also an expert auto repair man,
and has given much satisfaction in repairing our machines. Besides the

convenience, this has also resulted in a great saving of repair bills.

After the repair work was found to ke successful, and had resulted
in cutting down the cost of repaifs, at request of the City Council, arrange-
ments were made whereby this Department repairs the machines of all other
City Departments, billing such Departments with the cost of the work. This

arrangement has proven satisfactory to all concerned.



NUMBER OF SERVICES

FOR CONSULERS IN SYSTENM.

Total number of domestic services APril 30 eeececccccasccesoces
Number of Irrigstiofl SeTVICOE seveesasamessnswnsasssdsssssases

Total number of services APril 30 seeeeccccccceccecscsscannsse

Number of inactive services account of vacant houses,
lots, etc‘00.'...'...0....0...0'.0..."0..0..'..‘0‘.00..00

Total number of 2CtiVe CONSUMETS seesossccccososssscnsosssoses

Number of services Nove 1, 1912 cevccccccccscccccscenscscaanaa

| J " new services Placed ccececcccccccscsscssssscsrssosses

Number of services not of record when taking over old
COMPENIOE eeeesoscssscsossoscssssosssssssssscssacsoccsssnssss

Total number of services APril 30 scecscecccccsssccsccscssnces

Number of services being taken over from Las Flores
System .‘..l...Q..O'...f...'00..00...0.l....'l..'.!0.0'00.

Total NUMDEY eeccsscsosavesssaccece

10,532

105

10,637

414

10,223

10,196

188

253

10,637

165

10,802

38

Note:~ Above table does not include special services for contractors, for

flush-tanks, for fire or street hydrants, for other public or special uses.

.’anber Of fire llydrarlts 9 0 00600 000 0060600060008 0606000006808 0600000000
" " gstreet Department hydrants eeceecececcsccsccsccceces
" " flush-'tanks 0 0000060060630 0000000080806008000090650606060000000

H W gervices for Park Department eccececccecsossccccesce

475

38

388

76



Class of pipe.

2" std. dipped

4" 5

"

4" Std. dipped

"

"

"

4" C

4"

"

1]

"

i}

- R.

it

ast iron

1" "

NEW MAIN COLSTRUCTION

Since November lst, 1912.

No._ft.

Location.

761 ft.

309 "
152
2315
280

537
27
255

971

3,774%

72
75
147
1245
358
1880
1070°

477

325
5356 3"

610 TFt.

514

1164

"
1t

"

"

n
"

n

7"

8"

"

Idaho East of Lincoln to Crescent Ave.
Wyoming, West of Lincoln.

Summit, South of Grand View.

Fillmore, between Euclid and Los Robles.
Acacia, West of Glen Ave,

Kirlwood, North of Mountain.

Penn, West of El Molino.

Washington, West of Lincoln.

Washington, East of Lincoln.

Total of 2" Std.

Morton, North of Montana.

Kirkwood, " " "

Total of 4" steel riveted pipe.

South Orange Grove Ave.

Grevalia between Meridian and Prospect.
Lincoln between Faiyr Oaks and Orange Grove.
W. Washington between Forrest and Sheldon.
Kirkwood between Mountain and Hammond.
South Hudson South of Washington.

Total of 4" Std. Dipped.

Lincoln from Forrest Ave. south.

Herkimer between Los Robles and El Molino.

39



6"

8"

12n

2"

4"

4"

4:"

6“

8"

12"

cast iron 3957 ft. Marengo Ave. between Dakots and Woodbury.

e L 1929 " San Pasqual " Wilson and Hill.

n " 3264 ¢ North Raymond.

SUMMARY

Stdb dipped screw pipe ®® 20060+ 00C000000 090900900000 9900C¢0060806 D0

S. Ro Steel riveted 992 200009000000 006000800060006¢69009220¢0000PECO0ECE
dipped Standard SCI'EW oecccsccosccecoccecscscoescsocssssscencsesss

cast iron © 0 0606000006060 0000000000000 O 080000000000 06000000
CASt 12701 eccesceccecsacssccctsscccossoncsscecscsscssssssscsocs
cast iron ® 0000000 PODDO OO0 OO0 OO0 DSDO S0 OO DOOSO9O000POSO0SOIGS

CaSt 1rON secseccscccessosossssssscoesosscscoscscosnsssonescns

37745 feet.

147

L

5356" 3n

1124 feet

3957

1929

3264

L]

1"

"

Total in feet .‘Q.000'00.00000000019,551%"

Total in miles 8 0000990000000 0880

3470



MAINS ACQUIRED BY PURCHASE, ETC.

Street Between Size Kind Length
Denver Lake & E. City Bdy. 3" Std. 1000 ft.
Rio Grande I " 15 " 1075 ™
Washington Palm Ter. & Lake Ave. | 1w " 700
Weashington Lake Ave. & Holliston. an " 2800
Jackson Mzdison & El Molino 13 " 300
Private prop. El Molino & Lake Ave. an Al 1400 ™
Bell Lake Ave. & Michigan 2" u 2100 v
Private prope . Mich. & Bell & Hill 2" u 1400 ¢
Mountain Wilson & Michigan Ave. & " ¥ 850 »
Mountain Michigan & Hill Ave. 2" e 1206 "
Mountain East of Hill Ave. . 2" s 20 "
E. Orange Grove Hill Ave. to Sierra Bonita 2" " . 925 n
Private prop. Ile of Oraunge Grove, W. from

Stevenson 5 # - 200 "
El Molino Jackson St. Alley, south of & H " 200
Palm Ter. S. of Belvidere 1" " 270 "
Hudson Belvidere & Mountain lem y 800 "
Hudson S. from Washington 1 it 300 "
Lake Bell & Mountain St. 1" " 550 "
Lake Washington & Claremont 3" " 750 "
Lake Curtis & Bio Grande 13" " 270 *
Mentor Washington to N. end 1" " 830 "
Mentor Bell St. & Mountain 1L " 600 "
Catalina Denver & Washington o " 620 "

Cataline. Bell St. north 1 " 550



i
bav]

Stree i i
Wilgont NorthBizz;égell St. %%%g_ gig? nggtth.
Wilson Bell St. to Mountsin 2" L 650 i
Between Wilson
and Stevenson South from Mountain 5 " 780 "
" " B b " H 2T n
Stevenson Ave. " " BelX a" " 500 v
Stevenson Ave. Mountain & E. Orange Grove amn " 1300 »
Mar Vista Ave. N. of Washington St. 3" v 200 v
Chester Ave. 8. from Mountain St. 1" " 700 v
Holliston Ave. N. of Wachington St. 2" " 200 »
u S. from " " an L l650 v
Hill Ave, No of Washington St 2 " 8 200 1
" " Washington St. South 2" g 1400 ™
L . S. to Orange Grove a2 4 1330 "
E. City Bdy. Mountain St. & Villa St. g 1" 256560 "
E. of Hamilton  S. of E. Orange Grove B " 500
Feed to Res. Atchison & Fisk to Holliston
& LaFayette 4 " Riv. 4200 ¢
" nou Helliston & LaFayette to g Riv.
reservoir and tark PR Stde 1400

Reservoir to Washington and

Wesley Aves. 6" Rive. 1700 v

Washington Hill to Sierra Bonita 4" E 1093 ¢
Inskip Ste. Sierra Bonita to Allen 4" " 2o "
u . e x x =n 1" Stde 20 "
Whitefield Ste Hill to Allen Ave. 4" Rive 2080 "

" 1 L] " " L] 1%." Std. 250 "



Street Between

Hill Ave, Washington to Whitefield
Wesley Ave. " n "
Bresee Ave. n " "
Sierra Bonita " " n

SUMMARY

N 1" Standard pipe 0000000000000 000000080080008

1%1! " "

2" and 5" " "
4" Riveted L

6" " "

Grand total, all sizes

© 0 00020000000 OODPOEOPSTSONAGDTSEOETS

P 2@ 0000000000000 0006006800¢e

0020000000000 0000000 GEDLIDLONS

®© 9900 9000002000000 000090e00

®e008000e0000000000000000 0
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Size ‘Kind Length

4 " Riv. 1675 ft.

" 1675
" 1675

= 1676 ™

1400 ft.

109556 "
22255 "

14593

1700 "

50903 "

= 9.64 miles



13" std. 509
2" n 250
2" " 60
2" 13l 1324
2" 11 558

4" priv., 250

4" " 400

4" std. 478

4 " 1300

4n n 2500

15" std. 509
2" 11] 597
2" " 175
4n v 1324

D
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ISTRIBUTION SYSTEIM

ft,

"

"

"

"

ft.

11

"

L)

MAINS LOWERED

Kirkwood

Marengo, north of Washington.

Pepper St., west of Lincoln

Douglas between Los Robles and El Molino
Kirkwood between Mountain and Hammond.
Glen Ave.

San Pasqual.

Xirkwood, between Mountain and Hammond.
Flower, Los Robles to Marengo.

Hill, between Villa and Colorado.

MAINS REMOVED

from West Washington St.
*  Herkimer
" Hill, north of Locust

*  Lincoln, Fair Oaks to Orange Grove.



NEW BUILDING CONSTRUCTION

Concrete Ga'rage 9 © 008 09O 00O D39 NS0 209 0009 90
Pipe Shed 9O 00 OO0 00000 0P O OISO OO OO SO0 SOOOGSS
Addition t0 WarehousSe eeecescocccsscsscsccssss
Cabin in Mountaing oceececscccssscccvscssscos
Wagon Shed. @ ® @ @9 ©9 9 08 ODOOC PSS S 00O OGO OSSO H e

Base‘....l.t.‘.
New Derrick - Copelin Well #1 Height XX R R R TR

Top do008 06500000

Fence around Caretaker®’s house,
Villa reservoir ecceessccccccs

20" x 43"
12' x 24°
10" x 16"
12 x 14

18" x 32!
10' x 12°

40 feet
5* x 5°
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NEW SERVICL INSTALLATION

Nove 1, 1912, to April 28, 1913

Month Meter and New service Meters on

Service unmetered 0ld Services
6/B 1 1gn 2 5/8% 1m 2n 4w

Nov. 1912 25 2 1 18 78

Dec. 1912 18 1 4 12 2

Jan, 1913 8 5 8 1 1

Feb, 1913 27 il 1 2 25 2 1

Mar. 1913 28 3 3 17 4 5 3

To Apr. 28, 21 7 1 3 5 4 3 6 1

Totals 127 14 1 8 29 154 12 13 4

Month Contractor's Fire Flush
Services Hydrants Tanks
Fire Installed Connected

5/8" 1" Hydrent

Nove. 1912 5 5

Dec. 1912 11 7

Jan, 1913 6 6 5 1

Febe 1913 4 1 3 3

Mar. 1933 3 & : 1 3

Lo Apr. 28, '13 12 6 6 1

Totals 38 1 21 15 _ _13
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Number of 2" fire-hydrant connections for Street Dept ...c.... 38
Of the above meter installations the following are solely
for irrigation purposes:
Eleven in
One 1"
Fourteen 2"
Four 4"
Note:- To this should be added 225 new services acquired through pur-

chase of other systems or mains, of which 155 are metered.



48

OPERATION

Nov. Dec. Jan. Febe Mar. Apr. Total

Meter Tests 41 43 12 20 4 120
Inspections and trips by

Trouble Inspectors 207 341 839 484 435 319 2625
Sealed Services 1 4 14 19
Fire Hydrants Moved 3 2 1 1 5 12

Special investigation for leaks in business district made during
February revealed 66 bad leaks in busiress district resulting in a
loss of water amounting to about $200.00 per month.

This Department has & party of men locating all services, gates
and mains of the entire system. This has been necessary oa account of
insufficient and erroneous records kept by the old water companies.
During the months of November, December and January this Department
was kept very busy answering calls and straightening out errors due to
these faulty records. Over 3000 stencils had to be re-cut on account

of errors in names and addresses taken from old companies' D00KSe
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DISPTRIBUTION S YSTELMU

RENEWALS AITD REPAIRS

Nov. Dec. Jan. Feb. Mar. Apr. Total

Main Leaks Repaired 35 47 44 256 41 49 241
Service Leaks Repaired 61 108 111 91 116 73 580
Fire Hydrants Leaks Repaired 13 34 13 10 13 83
Meter Repairs Not at Shop 60 254 131 41 26 512
Meter Repairs at Shop 60 70 58 67 78 62 395
Meter Boxes Repaired 14 13 2l 48
Meter Changes .29 55 68 63 66 62 343

Meter Removals i | 10 15 7 13 15 61






