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ANNUAL REPORT 

S.1~ DIEGO, ( '.1LJPORNJ.1. Jan11at·y 1, l~Jl 3. 

HONOR.\ BLE J"_u1 ES h. ·vv.1or1.u1, 
i\fayo1· of: the 'ity of , 'an Diego, 'alifornin. 

Compl,ying 1rith the prov1s10ns of 'edion XII, Article X, 
Chnrtel' of the City of ::,an Diego, 'alifornia, I hnYc the honor to 
hcrcwi th respectfully s11hmi t the, annual report of the Depa rt1nent 

of' Vlat •r, for the year ending De ·emhel' :-n 1!112. 
As ::,upcl'intendent of the Depal'tment of Water I have cun­

finrd 111yself in this repol't to a revie,r of tlw work ac'omplished 
hy the Departlllent d111·ing the past year, makins- sueh rccom111enda­
tions at this tilllc as J deern J)l'Ope1· a·nd neccssa1·y, leaving the mo1·e 
detni ll'd 1·cpo1·ts to th<' .A:-sistan t S11 pcrintenden t and othe1· offiein Is 

I. 

RE::,C\lE 

D11ring the year of l!ll2 this depal'tmcnt lost hy death a most 
efficient, lvyal and helovell official, :\Ir. Echr:11'(1 F. Frailt•y, 111y 

Assistant Superintendent. 
":\l r. Frailey was so imhued with the spll'lt of loyalty to his 

trust, to his department. and to hi.· City that although he was sud­
d('Dly called fro111 this life. his 1·ecords wrre <.:0rnplcte and p1·01Prly 
Jll'l'Sl'L'1·el1 as public cloe11111ents, and his sueeessot· found no diffil:tilty 

in taking up the 11·ork wlH;l'C he lrft it. 
1912 1ras to the offieials of the Vfater Department a year 

fraught ,rith 11111ny diffitulties in eonstrndion and servi ·e, and 
many ehangcs in the pe1·sonnel of 0111· force. yet taken as a \\·hole 
\\'HS the !llOSt Slll'Cessflll year ever exp 'riented hy the depai-tment. 

Ban Dirgo is situated in the most southll'estedy portion of 
"The Great Soutlmcst". in ,,·hat is t.:alled the '·Semi-Arid ::,,e­
tion," ,rhere large 11at1mtl lakes and ·onsti111tly floll'ing rivers HI"(' 

not avaih1hle for ot11.· sou1·ee of irater supply. Therefore in years 
past ire haH' had to tlalll up u-orges to i1upound the 1·un-uff fI-0111 
the winter rainl"alls :rnd to l111ild eonduits, rln111l'S, nnd pipe liDt•s 

1o l1t·ing these \\'nters into 0111· l'ity. 
As a to,1·11, San Diego mis 1n'll suppli(•d from a .-ysh•rn so 

clcvelopC'd iu tl11• acljM0nt 111011 nta ins hy thr ::--;ou thet·n Ca Ii !'urn in 
:\[m111tain Wat<'!' Co1nJH1ny, h11t in l!lll ::--;nn l>iq!;o IH'l'HIIH' ,1 1·it,v. 
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and in 1912 became the most talked of city in the United States, 
l?ecau~e _of o~r wonderful and unequalled growth in population, 
m bmldmg, m bank clearances, in postal receipts, in freight and 
passenger traffic, and in municipal expenditures and improve­
ments. In this one year San Diego so grew in size and importance 
that every public utilities corporation and municipal department 
was taxed to its utmost in endeavoring to keep pace with the city's 
expansion and growth. In this respect the Water Department had 
exceptional conditions to contend with. 

The winter's rainfall for 1911-1912 .amounted to very little. 
?'he ama~ing growth of the city and the accompanying tremendous 
~ncrease m water consumption overtaxed the delivery pipes of till' 
unpounding system and they were found to be inadequate. 

The building up of the city required expensive extensions and 
enlargements to the distributing system within the City Limits, and 
the extensive and unparalleled amount of street paving clone during 
191~ called for costly outlays in renewals of mains, laterals and 
services. 

San Diego covers a very large area, being 27 miles in extent 
from north to south and varying from two to four miles in width. 

. 'l'l.1e W a_ter, Department's mains extend in nearly every por­
tion of th e city s territory and we have :368 miles of pipe in service 
at the present time. 

DIFFICULTIES OVEH.CO:\IE 

In addition to our legitimate difficulties of 1912, which it was 
a pleasure to m t cl . · ee an overcome, as they spelled the success and 
1n·osperity of San Diego, this department in January, 1912, faced 
a problem which if ·t I cl . 

' 1 la not been successfully combatted with 
1md solved and tli l t . . ' e ma con ents weeded out of the department, tins 
c!ty would have suffered an irreparable loss, which had it eon­
tmu~d on eould never have been estimated in the dollars and 
serviees wasted. 

For years the Water Department had practically been under 
the control of a few n I f · cl . . ien, w 10 or their own personal a vantage 
dld not keep reliable public records of .the locations of the gate 
valves ~f the s!stern, and such maps as were at hand were not 
authent~c and m many instances were incorrect and misleading. 
In the past, whenever an employee of the department, not accept­
able to the select few, endeavored to learn the locations of valv<•s 
not rP<'orded, lw would shortly he discharged or laid off. 
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In endeavoring to accumulate the data regarding this system 
for the purpose of recording same as public property in the interest 
of public safety and in justice to all, I was met with opposition 
that eventually resulted in a strike hy a few who believed the~· 
could intimidate me and continue in their heretofore uninterrupted 
control of the department. 

In addition to the former Assistant Superintendent and those 
who struck in his interest, I discharged many others, and in a few 
hours thereafter, assistt•d hy ~Ir. Frailey, was conducting the affairs 
of the department with those faithful to their trusts, and the new 
men I had employed to fill the vacancies. 

For the next forty days, life as Superintendent of the Depart­
ment of Water of this City was one of ceaseless turmoil. The High 
and Low Services tried to pass each other in the same pipes, gate 
valves, even to the 30" size would seemingly open and close hy 
thought transference. Pipes hroke if you looked at them and some 
did while you were not looking. Hydrants leaked as never before 
or since, and [ think by the time my recall died because of want of 
life I was the best known and the most cussed official in San Diego. 
But the public data that I was after is today public record and I 
feel repaid for my troublesome experiences. 

Today there are twenty-four books in existence and distributed 
in the department, showing where every gate valve in the system 
is located, its size and how it operates. Today there are twenty­
four books showing whPre every fire hydrant is located. 'rhere are 
now four complete sets of wall maps showing every water main in 
the system, their location and size, and all gates, fittings, hydrants, 
ete., and there is completed a loose leaf system of records, to be 
kept in the vaults at the City Hall, that even shows where the ser­
vices are located, the meter data and all the additional information 
required in excess to that given upon the maps and other hooks 
issued for the convenience of the employees and the public, and to­
wards the efficiency of the department. 

All those carrying the valve and hydrant books receive daily 
reports of additions or changes and the maps and loose h•af records 
are attended to daily by the Departnwnt Statistician. 

BOND ISSUE 
As in 1911, the people of San Diego in 1912 voted the Water 

Department :j;:3!0,000.00 to expPnd in new work. This Bond Issue 
was voted on :\larch 1 J, 1 !)12, and the work is now being prose­
rnted. Ct eared for the purehase of the following described cast­
iron wa!Pr pipe nnd the trern·hing and laying of the snme: 
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9,228 feet of 
6,444 " " 
9,900 " " 
8,652 " " 
4,728 

24H pipe 
16" " 
12" " 

6" .. 

c1~Ass n PIPI~. 

7,752 feet of 16" pipe 
35,004 " " 12" " 

1,572 " " 10" " 
4,920 " " S" " 
5,808 " " 6" " 
1,056 4" " 

and the removal of all Kalamein pipe now in the city strliets. 
'fhe roofing of the two steel tanks, one located at Point Loma 

and one at University Heights; the construction of two new rein­
forced concrete reservoirs, one of 2,000,000 gallons capacity nt 
~pper Point Loma, and one of 5,000,000 gallons or more capacity 
m Balboa Park; and the installation of pressure rcgulnting valves 
between the high and low services. 

PURCHAS:g OF DIPOUNDTNG SYS'rE:\[ 

One of the salient re<1uirements of nny city is n pure watl•r 
supply, adequate for present needs and sufficiently t•xtensive to 
permit of ~evelopments that will reasonably care for the future. 

. San D~ego growing so rapidly taxed the capacity of the prese~t 
delivery of the Southern California l\lountain Water ( ~ompany s 
cou~mi~<iion consisting of the Mayor, the Water St1Jll'rintendent 
winch. if mad~ by the Water Uompany would mean a mud1 highet• 
rate for the city to pay for its water. 

In accordance with recommendations embodied in my annual 
report for 1910 and again for 1911 and in a conuuunication 
addressed to your Honorahle Sir unde~· <late of June l!Jth, Hll 1, a . . . ' 
comm1ss10~ consisting of the :\Iayor, tlw Water Stqwrintendent, 
and the City ~ng~nerr was named to report to the Common Council 
t~pon the a?v~salnl~ty of purchasing the impounding system of the 
So~thern Cahforma l\lountain Water Company and arranging the 
price and terms for such sale. The result was that on August 15, 
1912, the !Jeople of San Diego, by an overwhelming vote of five to 
one, sustamed my recommendations and the actions of this com­
mission and voted to purchase the entire holdings of the 
Southel'Il California llountain Water Company for $4,000,000.00, 
$2,500.000.00 to he paid upon transfer of aU the pro1wrti1•s with 
th1• excPption of the :\lorPna l'<ist•rvoit· and dmn, this portion to lw 

j. 
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leased to the City for ten years, with the privilege of purchasing 
same any time during this period for the $1,500,000.00 halance. 

'l'he transfer of the above properties in accordance with the 
Bond Issue authorized, will undoubtedly he effected not later than 
February 1, 19Ia. at which time the City of San Diego will own 
its wate1· supply from .llou11tai11 to .llcle1·. 
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RE-ORGANIZATION 

To properly care for this department after taking over the 
impounding system, I have perfected a re-organization of the 
department as follows : 

The department to be under the personal supervision of the 
Superintendent, assisted by the Assistant Superintendent. 

The Clerical Division, under the Secretary, cares for the execu­
tive work. 

'I'he Engineering Division, under the Hydraulic Engineer, 
cares for the engineering work. 

'I'he Division of Lands, under the Forester, cares for the lands 
and forestry. 

The Bureau of Accountability, under the Chief Clerk, cares 
for the bookkeeping, cash and collections, meter registrations and 
accounts, statistics and property accountability. 

The Bureau of Distribution under a General Foreman, cares , 
for the installation of reservoirs, pumping plants, mains. later~ls, 
services, meters, hydrants, etc., and the maintenance and operat1011 
of all that portion of the distributing system as lies within the 
City Limits. 

The Bureau of Conservation, under the Supervising l~ngineer, 
cares for the impounding system, which includes the watersheds, 
rights of way, creeks, dams, conduits, pipe lines, filtering plants, 
etc., outside the City Limits. 

Each chief is the responsible head of, and personally in charge 
of his respective division or bureau. lly a chart I have shown each 
official and employee his position in our organization, and his rela­
tion to each other official or employee. 

This department's physical valuation including the prop­
erties of the Southern California Mountain Water Company, which 
will he transferred to the City in February, will he $6,:300,000.00. 

SU.l\G\IARY 

During 1912 this department laid 38.64 miles of pipe, the total 
in use December 31, 1912, being 368.02 miles. 

'l'here were 2241 services installed in 1912. Total to date, 
December 31, 1912, 12,681. 

There were 2402 meters installed in 1912, making a total of 
12,681 meters in use December 31, 1912. 

In 1912 we placed 48 hydrants of the improved California Iron 
Works pattern, adopted by and made only for the City of San 
Diego. 'I'here are now 785 hydrants placed in this city. 
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San Diego is one of the few cities of its size that has 100 per 
cent. of its water services metered; also it has more miles of water 
mains in service than any other city of its size and a better pro­
tected business district, due to the type, number and location of 
our fire hydrants. 

The amount of water purchased in 1912 from the Southern 
California :i.\Iountain Water Company was 2,141,120,000 gallons, an 
increase of 278,750,000 gallons over 1911. -•·-' ==--·--.,,,-, -

'l'he average daily consumption in 1912 was 5,723,817 gallons. K 
an inct·ease of 621,817 gallons over 191L 

'l'he largest daily consumption in 1912 was !J,7!!8,!)0!J gallons. )( 
that for 1911 being 7,170,000 gallons, an increase of 2,628,!J0!J 
gallons. . 

The receipts for 1912 were $286,681.67, an mcrease of $51,-
481.12 over 1911. 

*The disbursements were $302.0!l2.79, being *8,825.43 less than 
for 1911. 

WA'l'ER FUNDS 

In 1901 when the city purchased the properties of the two 
water companies, then operating within the city limits, a promise 
was made to the people of San Diego that the Water Department 
funds would be left separate from the other city funds and used 
only for the benefit and needs of the Water Department. 

At various times since 1901 sums amounting to over $30,000.00 
have been transferred from the Water Funds to other funds for 
purposes other than benefits or needs of the Water Department, 
and each time such transfers or loans were made the promise has 
heen that same would be repaid into the Water Funds. 

Since my taking office in June, 1910,. there have been no 
transfers of moneys from the Water Funds to any other funds. 

HOUSE NPMBERING 

During 1912 the Wate1· Department officials worked out a 
house numbering system for the entire city, which was adopted 
hy the City Council as official and approved and adopted by the 
Postmaster of San Diego. 

----~-~~----- ---
~~ote~:__I am pleased to invite your attention particularly to the 
item of disbursements for 1912, wherein I am able to show that this 
department, notwithstanding the added work involved in c~ring f~r the 
wonderful growth of this city for the last year, conducted its affairs at 
a saving of nearly $9,000.00 under the expenses of 1911. 
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Later in the vear owinO' to the lrn•ation heinir h<'ttPI' mlllr)ted 
• ' 0 b 

to the convenience of the puhli<', this system \\·as tnmsfprrcd to 
the office of the Building Inspector. 
. Twice during the past yea1· this depa1·t111ent had to Pnlarge 
its quarters in the City Hall, and yt>t the l'JHI ol' till· ,V(',11' found 
us again handicapped because of tlw im·1·1•,1sing vol11111e of hw,iness 
and the lack of proper room to 1·are for same. 

RULBS AND HATES 

In April, l!Jl2, I prpsentPd to th<• Co111111011 ( '011111·il an 
0rd inance containing new rules and rat<>s r1!lating to ,,·at1•1· sN·vices, 
the same heing adopted. 

This ordinance providPd for the wate1· raf<'s. d1•tined the 
d~st riets for metet· readings, and tlw datt-s for pa,v111Pnt ol' \nlte1· 
bills, the conditions under which water will he furnishPd, the limit 
f_or service extensions, the regulations regarding tire sp1•vil'<•s and 
fire hydrants, steam boiler connections, wak1·ing fro11gfo,;, private 
syst ems, inspections, installations. et<-. 

REVIJ<jW 

In th e Spring of l!)] 2 I had remod1'11•d a '' ~I itchell '' l'onr-
passenger tour1·n k' · t t > c•1•1·,·1· "e g car, ma tng smne ov1•r 1n o an 1111 • -., ~ 

wagon and found that with this motor-dri vt•n wagon tlw sa111c crew 
could do f II · ' ' · I ·. ti u Y twice the amount of work a1·1·0111plislw< '' I I a 
horse and wagon. 

As in former· I 1 j' · t" t · · •1· tl1 • • years, lllat e .l'l'(Jll<'llt lllSJH'(' ]OJI 1·1ps 0\ l C 
impounding . ·t . · I . d' sys em and other available sollt'l'l'S ol \\'att-1· supp Y 
cl Jacent to S ff · 1 
b I an 1ego. .l<'ollowing the dat<' of the hond issue votet 

y t 1e people f S l . . 1 · 1 ,, 
I , 0 an )1ego to pur<.'lutse tlw 1111pount mg sys em o.: 

t le Southern C 1·r . l , 1• • . a I orma ~Iountain Water Cm11pany T 111:t< <' a most 
ex 1austive 10 . . . . I • sped10n of tlwse p1·opp1•tH·s and took a 1·0111p etl' in-
ventory of sa 1 • 11 , 
F me. n the l•'all of 1 ~Jl2 in l'OJ11pany with . 8. 

WoreSt Snpervisor II. N. WhePlcr and City Pueblo i,'ort•stt•1· }lax 
atson, I gave t· I • 1· . f' par ICU ar attention to the fot·estry coll< 1t1011 o our 

watersheds. 

In addition t d • · • l f I ur t ·o O my uhes as Nnpt'rint<'ll( l'l1t O t l(' n a l'l' 
epartment I h . . . . . . . 

l . avp partie1patcd m my le"H-datn·1· dutH·s as 11 
me111 Jer of the (, · '" 

, ,0111111011 Council. 
J l'OJWl'ty l{•(•Oll t l ·1· · I ,. I 1 . ti. ' · 11 a H Ity IS Hl'('ll l'/1 t,• y ll('.('0111 p IS II'( 111 llS 

tl<'pa1·tinent ·m i ·. . · . . ' ' nventor,v of all prop(•1·tws h,•mg tak1•11 1•,·p1•,v six 
months. All responsihle cmployPPS ar1• hond,·d for tlw safe-keeping 

I 
1-

1 
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of the properties entrnstcd to tlwm and the proper performance of 
their respective duties. 

By the addition of a hookkPL•pt'r and ne\\' forms nntl systems 
in the office, the work of attending to the pnhlic and their accounts 
lrns heen greatly facilitated. 

The Night Emergency 8ystem installPd and maintained to 
care for leaks has impro,·ed the efficiency of the serdce and 
lessPill'd the expenses thargeahle to loss hy \\'akr waste and over­
ti11w paid to employees. 

Tlw new machines, and other added impro,·ements at the shop, 
yards, and stahles haYe all aided in mini111ir.ing <.'Osts and improving 
the serdce. 

I am pleased to report that all 111,v l'<'('Olllllleilllations made in 
rn12 were adopted hy the Common Coun('il, with the PX<'l'J)tion of 
the lrnlf-holiday !'or thP (·onstruction l'urees, and the allotment of a 
portion of the reelaimed tide lands for thP use of the various city 
departments, hoth of \\·hich recommendations I renc\\' for eonsider­
ation during 191:{. 

PERSONNEL 

In August. l!Jl2, II1•rbert A. Whit1wy was t>ngagnl as 
IIytlraulic Engineer for the Departnwnt of \,VatL•r, and upon the 
dPath of ~Ir. Frailey was given the additional responsihility of 
Assistant Superintendent. 

Under the supervision of :\Ir. Whitm·y dPvl'iopment maps. 
:--;howing a eomprehensive system of n•se1·voirs. mains and latPrals 
!'or thP '' GrPater San Diego.'' have hPPn and are hPing perfeetnl. 

'l'he l)ppartment o I' Wa il'r was nl'Y<'r hPt!Pr organizPd or 11101·1· 
pffieiPnt than at the presPnt . 

'l'he personnel is abovP tht> averagP. th<• esprit dP eorps being 
fully den•lopPd, with e,·ery official and Pmployee a loyal 8an 
Dit>gan, and to them <'Oll('l'ii\-ely hPlongs thl' l'redit for whafl>vp1• 
advam·P this departnwnt has nuul<• in tlw pm;t ,VPar. 

"Loyalty, Etlieieney and Harmony" a1•p our watchwords, 
'• 'l'he Public BP Pleased'' our motto. and ··From :\lountain To 
:\leter" out· slogan. 

II. 

HE( 'O:\Dl EN DAT I ON~. 

Anti1·ipating thP taking on•r and thl· 11ianagP111P11t or tlw im­
pounding syskm of the SouthPl'll ( 'alifomia :\lo11ntai11 \,Vater 
t'ompany, \\"hid1 the people of San Diego last ,Yl'a1· \'ott'tl to pnr-



16 FOURTH ANNUAL REPORT 

chase, I most earnestly recommend that an additional ,Jc on each· 
$100.00 valuation of property be levied annually hy the Common 
Council for the purpose of improving and developing the impound­
ing system of the Water Department lying outside of the corporate 
limits of the Citv of San Diego. 

That this a;nount so obtained to he expended solely in pro­
viding an adequate water supply for thl• city and to prosec•utc sueh 
investigations, explorations, improvements and develop111!'nts as are 
needed for this purpose. 

This fund to be separate from all other water funds and to be 
known as the lVatcr Development Fund. 

As there will be over 11,000 acres of watersheds, resPrvoir sites 
and other lands added to this department hy the acquisition of the 
Southern California .:\fountain Water Company's system, and the 
conservation of the forestry resources, calls for a ,·cry essential 
consideration I would recommend the placing of the City Pueblo 
Lands with ~he Department of Water so that the serviel'S ~f the 
City Pueblo Forester could be acquired for this department w11 hout 
the additional expem;e of two forestt•rs in the eity's employ. 
Puhlic water and public lands could very properly he stwcessfully 
developed under one general management. 

Continuing with recommendations r!:lating to tlw impounding 
system, I urge the installation of at least four morl' units to the 
filtering plant at Chollas I~foights, the laying of another pipe line 
from Chollas into the city, also another line from Otay to Chollas, 
or into the eastern <'nd of the city, the cxknsion ot' the Dulzura 
Conduit to the Otay, the prosecution of the dcvPlopment at Bat·t·ett 
dam and the protection of the watersheds against forest fires antl 
eattle grazing. 

I do not deem all these absolute necessitiPs for 1tl1:3, hut do 
eonsider the filtering plant and Chollas pipe line recom111Pnclations 
nry essential to the immediate wplfare and proteetion of this city 
and ifs inhabitants. 

That the Common Council appropriate from tlw mm tax lPvy 
a sufficient amount to repay into the Waler P11/l(l all moneys 
borrowed therefrom and used for purposes other than lwndits to 
the Water Department. 

I most earnestly recommend that tlw "Water l◄'und" l>P lH'0-
tected hy Charter Amendment, or Ordinance, from transfer, in 
whole or in part, to any other fund, or for any othPI' Jlll 1·pose other 
than the development, enlargement or 111ainknarn~(• of the Water 
System. 
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'!'hat upon the completion of the developlllent maps, showing 
a comprehensive system of reservoirs, mains and laterals for the 
"Greater San Diego". the same he adopt!:d as official by the Colli­
man Council and all installations Ol'(lered the1·eafter he in ac­
eordance with such recommendation. 

I recomlllend an ordinance wlwrehy no tract or sulidi,·ision 01· 
street shall be approved and accepted hy the Common Council, 
except same have installed th!'rein adequate water mains and later­
als to care for the domestic r!:quirements and fire protection as 
estimated hy the Hydraulic Engineer of the Department of Watc>r. 

That no extensions of water mains he granted to exceed the 
equivalent of 100 lin!:ar fec•t of 2" pipe, together with fittings and 
labor, for any one consumer, and that all such extensions as may 
be granted shall he fo1· :-:!'rvice to a property upon which tlwre art• 
huildings already erected, or for which the Building Inspector's 
permit for the erection of a building has heen granted, and same is 
exhibited when water extension is applied for. 

That new rules and rates be adopted for 1913. 

That all elevator and fire Hervices be metered. 
That all meter boxes be :.;et, or reset, to h!: tlush with tlw curb, 

and covers of metal replace tho:.;e of wood. 
That all water rates less than Sc per 100 cubic feet be abol­

ished, and that all consumers or city cfopartment:.; paying a less 
rate be required to pay the same as charged the citizen. 

That as rapidly as consi:-;tent with the growth of th<' city and 
the requirements of the d!:partment motor vehicles replace tlw 
horse and wagon. 

That city telephones he installed in the Stqwrintendc•nt 's r!'si­
dc•nce, thus permitting commtmication, day or night, with all 
employ!:eS at reser,·oirs, pumping and filtering plants, conduits and 
pipe lines, shops, yards and stables. 

That the we!:kly half-holiday now granted the elerieal fo1·ces in 
the city's employ Iw <'Xtend!:d by ordinance to include all eity em­
ployees. 

That as a convpni!'nl·e nnd ht'rn,fit to tlw day laborer, all e111-
ployes of tlw l•ity !:Xeept tlw charkr offit·ers and those provickd 
for by a regular monthly pay roll, IH• paid W!:!:kly and in cash, 
rather than by warrant. 

I desir<' to (•all attc>ntion to tlw laek ol' spae<' in the pres(•nt City 
Hall for the transaction of the husiness of the Wat!'r Departnwnt. 
the unsafe condition of tlw presc,nt building against fire or burglary, 
and the neeessity for a new City Hall immediately. 



18 FOURTH ANNUAL REPORT 

As in my report of 1912, I again r<>commcnd that the city con­
centrate all the city's industrial departments U})on a portion of the 
reclaimed tide lands where wharves, spur tracks and railroads will 
facilitate shipments, and a saving may he pffectc<l in nll work con­
nected with the consolidated yards, shops. stahlcs, garag(•, 1m1chine 
and black~mith shops, as well as the city's material and stol'k depots 
where all supplies will be received, stored and isstll'tl. 

That a public employment hurean_ lw 11u1intni1,u•d at the City 
Hall for the accommodation of the citizens soJidting positiom; and 
the convenience of the officials affect«>d. 

That a commission, consisting of the )layor, tlw City Attorney 
and five citizens, he appointed to investigate- und. duvisl' ways and 
means for caring for the immigration question -that will confront 
this city upon the opening of the Panama Canal. 

That a municipal wharf be estahlislwd and maintained for the 
use of the fishing industries of the city. 'rhat a municipal boat­
house and pleasure wharf he estahlislwd aml maintained for the 
use of the inhabitants of this city. ( Both of these wharves should 
be self-sustaining.) 

In addition to the detailed reports of the various offieials of 
this department, I have invited )fr. Rudolph Wtwsh•, Assistant 
Engineer of the Southern California :\lountain Wah•r Company; 
)Ir. l\Iax Watson, City Pueblo I<'orestcr, and :\Ir. 1~. Herbert 
Nimmo, Local Forecaster, U. 8. Wc-ather Bureau, to 1utrticipate in 
the 1912 report of the Department of Water. 

Respectfully suhmittPd, 

Suvcri·utc11d,•11t, D,•pl. of ll'ater, 
Member uf Com.111011-Cuu1H·il. 
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III. 

Report of the Assistant Superintendent and 
Hydraulic Engineer 

MAJOR HERB1£RT R. FAY, 

Superintendent Department of \Vatr.:r, City of San Diego. 
Sm: 

In compliarn·c \\"itlt your J<'ttt•J' ol' .fi11111ary l:"itl1 T herewith 
present my report as IIyd 1·,1ttl it: I~ uµ:i nv1•J' a n<l 1\ssist;mt S11 pel'in­
tendcnt of the Depai·tnwnt ol' v\Takl', ol" tlte City of :-;an Die,,.o, 
California, for tit yea1· ending De •e1J1 lie1· :11, 1 !JJ 2. 

Respectfully submitted, 
H. A.\\ HIT:-SEY. 

.-lssisla11L Superi11k11dl'11I and /lydra11/ic h"11.!,:-i11ccr. 

SAN DIEGO'S WATER SYSTEM 

01< .. WUA'l' TUE WATER SYSTE;\I CON,'L:--.T:::;. 

'l'he Department of "\¥ater of tit<' City of 8an Diego eonsi;;ts of 
seven reservoirs and two steel stand pip(•s ,,·ith a tohd 11111xim11111 
capacity of 30,257,800 gallons, tltl'cc ])lllllping stations, :1(i8 111iles of 
pipe Val'ying in size• fr-om 2'' to :3fi'', 783 fi1·1i hydrants aml ]2,681 
m tel'ccl services. TIP average daily sttpply l'ol' tlte entil'e year 
was 5,723, 17 gnllons. 'J'ltc area of San DiL'go is over GO squa,·c 
miles, being about 27 rnilPs long and from tm) to four miles witlc. 
The ,rntee is receivrcl from tlw ~outhern California :\lo11ntain Wa­
t,t· system, at the ( niversity IIeiglits lfrst•n·oil', titt'o11g-lt a 2-:1:" 
main, the supply bring cntfrely hy grnvity. 

'J'llE Cf'l'Y TO 'J' \KI~ OVER 'l'ITE Vli\'l'Ef{ !-,;l1PPLY. 

On A11gust 1.), l!ll2, tit(' <·itizvns ol' San Dit'f.!.'O, 1>.v a ,·ote of' 
five to 011<' voted to p11n·lias\' the IHtlk of tli<· :-;u11tl1c1·n l'alifol'nia 
l\Iountr1iu \Vatet· Co111pa11y's lioldings 1'01· *2,500,000, and to lease 
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the remainder for a 1wriod not to exceed ten yl•ars, at the rate of 
4½% per annum on *1,500,000, with the privilege of purchasing 
same at any time at the above figurt•. 

LIST OF PROPERTIES PROVIDED FOR 1N Pl'RCIIASE. 

The Bond Issue as voted on August 1 fJ, 1H12, providPs for th<> 
purchase of the following propet·ties: 

1. The Barrett Dam site and rPs<•rvoir site with th<> adjacent 
water sheds. 

2. All the water rights of tlw nbov,• 1•m11p11nv on tlw Cotton-
wood and Pine Creeks to the :\lexinm lirn•. · 

3. The Dulzura Conduit. 
4. All flowage and riparian rights and rights of way of this 

company along the Dulzura and .J amul ( 'r<'<•ks. 
5. The Upper Otay dam and r1•s<'r,·oir. 
6. The Lower Otay dam and rt>st•rvoir, togetlwr with certain 

lands adjacent thereto. 
7. 'l'he pipP system and right of way from tlw Lower Otay 

dam to the University Heights reservoir. . 
8. Chollas Heights rcser\'oir and t·l•rtain mljm•<>nt lands 

thereto. 

LANDS THE CITY VO'rED ·ro LEASK 

;1-'he City of San Diego also voted, ~t thl' ahove nwntioned 
election, to lease from the Southern California :\lountuin Water 
Company-

1. The water rights on the Cottonwood Crel'k, 1•nst of tlw 
Barrett reservoir site. 

2· The :\Jorena reservoir and dam. 
3· The ad.joining lands to the :\lor<•na 1•1•s<•1·voir, togPther with 

the use of the :\I . • orena reservo11· water. 

"I◄'RO:\I :\IOUN'I'AIN ·ro :\IE'l'ER" 
The accompany· . . . . t 1 • mg map will Illustratt• the various stages necl'S-

sary o >rmg our water "/ rom mmrntai11 lo meter.,, 
The :\lorena re , . . . C tt . d i,er,mr Is supplied hy the water shed of the 

,0 t on~, 01° ere~k, which rises in the Laguna mountains. 1.'he 
\\ll er IS et out Ill SU •I .. 
ti B tt : c 1 quantities as may hP n1•Pdc•d and drains to 

ie arre reservoir site . ·I " ,, , . •t • 1 _ r ass 1own at ( B ) . rhe Barrett reservoir 
:: e ;; a sot: 11Pl1 icd_hy the drainage waters from Pine Crc•ek. From 

rnd, arr~ t res1·ervoir site it is accumulated hy a small diverting dam 
an run m o t 1e Dulzu c·• 1 . . . . _ ra ,one mt shown at ('' C "). 'l'his l'onduit 
1s 1,11/:, m1Jps lonu and tr I I · - .., ave s t 1rough sohd ro,•k tunrn•ls nnd winds 
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around steep mountain sides. It discharges into the Dulzura creek, 
shown at ("D"), from whence it ttows into the Lower Otay reser­

voir. 
1.'he Lower Otay reservoir, shown at (" .F"'), is supplied not 

only hy the water ftowing from the Cottonwood and Pine creek 
wnte1· sheds but also secures the drainage of tlw l'ppet• Otay water 
shed and the Lower Otay shed ("E"), Janml creek and the shed 
of the Dulzura creek. 

'l'he entire accumulation of the various reser,·oirs is taken from 
the Lower Otay reservoir through a 40" wood sta\'e pipe two and 
one-half miles long. 1.'his pipe branches into a aw, wood stave pipe 
to the northwest and a 20" wood stave going Wl•st. The 36" line 
supplies San Diego and the 20" supplies Coronado, as shown hy 

("1."'). 
The 36" line supplying San Diego (see "G") is six miles long 

and is reduced to a 32" steel pipe which passes through Bonita 
valley and is reduced to a 30" wood stave pipe which passes to the 
north until it reaches the filtration plant and reservoir at Chollas 
Heights, a distance of fifteen miles from the Lower Otay reservoir. 
l◄'rom the filtering plant a 2-1" wood stave pipe leads to the west to 
the University Heights reservoir, shown by ("K") and ("L"). 

•rIIB DISTRIBUTING SYS'l'El\I 01◄' SAN DIEGO. 

Water is delivered through a Venturi meter into the l:nive1·sity 
Heights reservoir ("K"), at an elevation of 3!>6', where it passes 
over an aerating table into the 17 million gallon concrete covered 
reservoir supplying all parts of the town. l"rom the 17 million 
gallon reservoir the water e<1tmlizes into the small university 
Heights reservoir as shown at ('"L") in the map. 

Watt>r is taken from the small reservoir hy a centrifugal pump 
and forced into a stand pipe, adjacent to the reservoirs, from which 
it flows into the high service district in the immediate vicinity. 

'fhe northern part of the ,~ity, known as Pacific Beach and La 
,Jolla, is supplied by reservoirs, notl•d as (P) and ((~), which are 
fed by a line leading from th1• main resprvoir. Lower Point Loma 
is supplied hy reservoirs noted as ( N) and ( 0), which are fed by 
a 12" pipe line leading from the main reservoir. while Uppe1· Point 
Loma is supplied hy a stand pipe (" Q ") whi1•h r1•1•eives its wat<•r 
from a punip, pumping from rt>servoir (" N "). 

LOW SERVICE. 

On al't•ount of the extr1•mt' p1•pssm·e to whi<·h the mains in the 
down town portion would lw suh_jP,·t<•d, tlw 1·ity is distrieted into 11 
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low service west of Arctic Street to Date Street, south of Date to 
Second Street, west on Second to ''A'' Street. South on ''A'' 
Street to Twelfth Street, west on Twelfth to "I<.," Street, south on 
"F" t s· t tl · o ix een 1, west on Sixteenth to "N" Street, south on "N" 
to l\Iain, southeast on ~Iain to Sampson and southwest on Sampson 
to Logan, south on Logan to Thirtieth and National south on Na-
. ' 

tional to 'fhirty-second, and west on Thirty-second to the bay. A 
differencr of 76 pounds is maintained between the high and low 
pressure systems. The water is bled from the 12" high pressure 
main at Sixth and "A" Streets hy a (j" reducing valve and an 8" 
reducing valve at Arctic and Juniper Strt't'ts. In ease of a large 
fire the Foreman of Services and the Foreman of Operation re­
spond to the second alarm opening such additional valves as may 
be deemed necessary. ' 

SERV WE PIPES. 

'l'he life of a galvanized iron pipe is, a1~cording to the report of 
~y Foreman of Services, extremely short, consequently l lay noth­
ing ~ut wrought iron pipe dipped in a heavy bath of asphaltum 
varmsh. All our connections are leaded. We make all the lead 
connections at a cost of less than $1.75 for our =xi" sizes. l advocate 
a st rong corporation cock and service cock. Our sl:'rvices are all 
metered and I recommend that we replace the wooden meter boxes 
b~ eith er a concrete or metal box with a metal cover. On account 
of th e unsightly appearance of the cost of up-kt'l'P the cover, at least, 
shou_I<l be of cast iron. The city does all the work of installing 
services up t l · I a· · o ant me u mg the meters. 

'l'he following is an analysis of the water as passpd through 
the meter and used in tlw City of San Diego: 

Parts 
Per Million. Odor 

T · · · · · · · · · · · · · · · • • • .................... , ..... None 
c~f~~ · · · · · · · · · · · · · · · · · · • ......................... Good 
Sedime~t ·q~i-ck· r~iiin" · · · · · · · · • • • • • • • • • .... • •. • • • • • .. 12.5 . 
Turbidity (Standard fc·ai~j ..................... A. b ... t. Ve~yO Slight 
'l'otal Solid . . . . . . . . . . . . . . . . . . . . . OU • 

Volatile an~ C> · · · : · · · · · · · · · • • • • • • • • • • .............. 320.0 
Chlorine rgamc Matter .......................... 90.0 
Free Am~~~i~· ·_-_-· · · · · · · · · · · • • • • • • • • . • • • ....... • .. 88.0 
Albumenoid A · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 0.05 . . mmonia . . . . o 18 
Nitrogen tn Nitrites. · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Nitrogen in Nitrate ................................ None 

s • • • ..........................•. ·, None 
Oxygen required to oxidize organic matter at 212 

degrees Fahrenheit 3.5 
Hardness, French degree~~· · · · · · · · · · · · · · · · · · · · · · · · · · 

,:ermanent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1. 5 degrees 
emporary · • • • • • . . . . . . . . . . . . . . ............... 13. 8 degrees 

Total Hardness .................................... 1 r..a rlegrees 
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REVIEW OF THE INSPECTION OF THE Ii\IPOUNDING 

SYSTE::\I. 

Shortly after the date of the bond issue wherehy the City of 
San Diego pur,~hased the system of the Southern California ?IImm­
tain Water Company I was appoinfrd Hydraulic Engineer of the 
Department of ·water and my first duty was a tour of inspection of 
the impounding system in eompany with :\Iajor Herbert R. Fay, the 
Superintendent, an<l H. L. Worthen, now Chief Clerk of the De­
partment of WatPr, from S1,ptemher 3d to 1:Hh, 1912. 

I think it best to start at the extremity of the l\Iorena water 
shed (the lipper Cottonwood ereek) which has its source in the 
Laguna mountains, giving general description of the various im­
provements fot· the entire (1:3 miles as WI:' walkrd from one end to 
the other. 

DESCRIP'l'ION 01'-, 'l'IIE COTTONWOOD CREEK. 

The Tia Juana river discharges into the Pacific Ocean below 
San Diego Bay, near the .:\lexican boundary. Its principal trilm­
tary, the Cottonwood m·eek, rises in tlw Laguna mountains, 01· the 
Coast range, and fiows southwest for about 20 miles, where it is 
joined by the Pine Vallt•y creek from the north. It then fiows south­
ward for 12 miles to its junction with tlw Tia Juana, thence to the 
.:\Iexican boundary, about 22 miles east of the coast line. Thi:' total 
drainage area of the Cottonwood creek abo\'e its junction with the 
Tia Juana ri\'er is approximah•ly 340 square miles. It lies south 
of the Otay and SwePt\rnter hasins, and Pine Valley creek is its 
only important tributary. The hasin of the Cottonwood is rough 
throughout, although it contains a few valley arpas and st'veral 
high elevations, and is only broken by a short stretch of open coun­
try with a l'Omparati\'ely light grade at the junl'tion of the Pine 
Valley cret•k. The altitude ranges from {iOO feet l'll'vation wlwre 
it empties into tlw 'l'ia Juana river to ;i.()00 fret in the Laguna 
mountains. 

The \\·ater slwd is very harely fon,sted, and the timber con­
sists of scattered oak, cottonwood and alder. The rainfall averages 
from eight to ten inelws in the foot-hills to thirty-two inclws in the 
mountains. The Barrett rPsPrvoir sitt, is lol"ated at tht• junt•tion 
of the Pine Yallt•y crel'l< at an ell'rntion of 1,50G f PPt, and the 
~Iorena reservoir on Cottonwood crel'k at the lowl'r end of ~lorena 
valley, is eight miles abovP tlw Barrett resrrvoir site. 'l'hrre is a 
reser\'oir sik for Pi1w !'l'Pl'k at tlw \\"('St t'IHl of Pint' vnllry. 'l'lw 
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Pine creek enters Cottonwood Valley creek ahout a mile ahove the 
Lyons creek, and the drainange art•a included therein is approxi­
mately 270 square miles, which includes the )Iorena rl'servoit· and 
,v~ter sl~eds, Barrett rei-:er,·oir water shed and Pine l'l'eek. (Yon 
"~ll notice from the ahove that this leaves practicalb• 70 miles of 
"\\ater shec~ below the Barrett dmu site• to tlw Tin .Jmma rivPr.) 

THE )IORENA RESERVOIR.. 

The ::\Iorena reservoit• is situated ahout eight milPs due east 
of th_e proposed site of the Barrett dam, at a distance of cm milps 
by lughway from O n· d . . _ . ,;,an 1ego, an contams an area of ahout 1:fa 
square nnles. The outlet of the 1·ese1·voir is at an e]pvation of 3,100 
feet. The reservoir ·t d' I , ex en mg mck to the south, <•overs more or 
l~ss of a flat country, the southern end of which is, at the present 
time, more or less s,•·a d .11 1 . . · • mpy, an w1 he covere< with water 1n tlw 
very near future Tl • . . · 1cre 1s also cons1dernhle grass and vegetation 
along the edge of tl 1e present water level and abovl' and helow 
same. An average for ti . .' . . 1e past six years of the :\lorena water shed 
gives 23 mches of rainfall. 

We have an eva t' f . .M pora ion o ahont four feet. 'l'he arPa of tlw 
· oren~ water shed is VJ5 square miles. and the area of the .:.\lorena 

reserv01r when sul d . 
t t 1 ' 1merge , 18 1,370 aeres, or about 1 /l:i4 of the 
o a water shed. 

. 1 have not had the time to make an accurate detl'rmination of 
Just what the run-off f tl . . . . f . 0 n:-; water shed should he, for 1t 1s possible 
or ram to fall at s 1 . . . 

of ti . uc 1 mtervals and quanbtieR that the run-off 
us water shed , . Id 1 . . • mu >e, scarcely anvthmg as the l'Yaporation 

is much greater in • ' 
th some months than others. We have a rt•l•ord of 

e years 1905 and 1906 I . and O I lf . . w 1ere the peak flood amounted to four 
lent t n~~la ~ilhon gallons a day, or in other words it was equiva­
ho, 0 ;ee times the entire run-off of 1911. 'fhis only continued 
. v1e9ver, or a short time. The relmrds kept at Barrett show tha; 
1D 06 Barrett h l · . . 
l\Ior h ac a ramfa)l of :-;hghtlv less than 30", while at 
t enadwe ad a rainfall of 34% inches. · 'fhe run-off totaled nine-
een an one-half bill' 11 

tion I 1907 ion ga ons, or 11 % per cent of the preeipita-
. n we had ff f I l . . . amount d t 13 a run-o o e even Jllhon gallons, winch 

. e 0• .4 per cent of the precipitation while to illustrate 
my pomt still further I 1 1 . ' 
almost identic•al ,. won< say that m 1911 the rainfall was 
1,582,000 000 , al" itl_i t!iat of 1907, and that only had a run-off of 

·I 1, ? g. Ions. I'hese records were for Cottonwood e1•p1•k ns 
a " 10 t. meluchng ::.\Iorc•na rl"J 1 1,. k 

· · n II UOC Ille l'l'CC . 
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THE DA.:.\l !<'OR )IORENA RESERVOIR. 

'fhe dam for impounding the water is one of the finest pieces of 
work of its kind that I have seen. It is of the rock filled type with 
a concrete back so designed that an additional height of 5% feet 
may be added without any danger. The workmanship throughout 
is of the very best, and there is no leakage whatsoever that can be 
noticed. 'l'he total height of the finished dam from the top to the 
foundation is 265 feet. 112% feet of the lower part of this dam 
extends from the original c1·eek heel through a fissure which de­
veloped after the dam was started. At the present writing there 
are over a billion gallons of water in this reservoir which can be 
delive1·ed to San Diego should the demand so require. The total 
capacity of this dam is 15,000,000,000 gallons. It is built in a 
canyon of solid granite. The up-stream face of the clam is com­
posed of six to ten ton reeks of rubbled granite set in concrete 
mortar, one of cement to two and a half sand, and is built on a 
slope of nine horizontal to ten vertical. Grooves have been left in 
the masonry into which are subsequently placed solid concrete. The 
water face of the dam is composed of re-enforced concrete slabs 
eighteen inches thick, which are attached to the solid masonry by 
means of iron rods on four-foot centers anc~10red in same. The top 
of the dam is sixteen feet wide hy 500 feet long. The down stream 
side is composed of loose rock-fill on a slope of one and one-half 
to one, most of which is hand placed, the crevices being carefully 
chinked with small stones, so there will be no serious settlement 
when the dam is filled, and even this point is looked after to the 
extent of placing expansion joints between the slabs as before men­
tioned. 'rhere are over 300,000 cubic yards of granite used in this 
work. It is the highest dam of its kind in California. The outlet 
tower is Hi% feet outside diameter, with an average thickness of 
30 inches. It is well re-enforl•ed and the gates, four in number, 
each control the outlet into a tunnel drifted in solid rock. This 
tunnel is :387 feet long, eight feet wide, and seven and one-half 
feet high. Opposite the outlet valves, as mentioned above, there is 
an independent 24-inch scouring gate, used for washing the accunm­
lation of sediment m•ar the outlet tower. The scouring g-ate con­
nects into the tunnel at tlw foundation of the outlet tower. 

As before 111entio1wd the wntN· leaws :\[orena dam and f!eeks a 

l'ontinuation to the Han Diego water system by gravity through 
tlw Cottonwood l'l'el•k until pfoked up hy the Dulzurn l•oncluit. 
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'l'HE J:~ARRETT DA:\[ SITE AND PROPOSED RESERVOIR. 

The proposed Banett clam is lo ·atecl in the NW. ¼ of . 'eetion 
22, 'l'wp. 17, Range 3 East of Snn B '1·nardino .\lel'idian. The t·ee:;t 
of the dam 11·ill he at an p]evation of ahuut l ,tmo feet, 01· l /!) feet 
above the bed of the Cottcmrnud el'e'lc It \,·ill 111,1kc a rese1·voi1· 
having a capacity of 15,000,000,000 galluns of \\'atl'L', ,rhieh 11·ill 
make the capacity the same a.· that of .\lun•na. 'vVe have an annual 
average rainfall of HJ inc:he. at this point. '!'he nun1ber of acres 
flooded by the proposrd r's•rvoit· 11·ill he 1,:no. The distance to 
Barrett darn h,v 11·ny of Cotton\\'ood 1·1·1·(:k is eight miles, and the 
distance to the nearest point on the \\'ater surl'ac of the Barl'ett 
reservoir, from .\lo1·ena, ,rill he four mill's, only a short distanec' for 
a conduit for power plant purposes, ·onsideri □ g that \\'C rnay gain 
a head of ovet· 1,-!UO feet in this distarn·e. 

THE PROPOSED DA:'11. 

Borings indi ·ate that 11·e 11·i lL have to go 1wa l'ly J 00 feet deep 
before \\'e secur a satisfa<:tory foundation at lwdrnek. Ful'ther­
more 11·e \\'ill have to c;arry the ends ol' the clam quite a distance 
into the ,mils of the gorg, in order to sc•eu t·e an acleq ua t' bond. 
'l'here are FL nurnhcr ol' other engineering diffi<:ulties that it will be 
necessary to ov 0 1·<:ornc hl'fore the 11·ork 11·i 11 lie pernrnnently sta 1te<l. 

The ea.t encJ of the proposed cla1u 1·11ns, foe a long cfo;tance, into 
di. integrnted granite l,efore a good bond is see11t·l'd, \\'hilc on the 
\\·e. t a good conoeetion is seeured at a short distant(' from the 
present 1n1lls of the gorge. As a l'UUgh estimate l should say that 
it 11·ill cost ~850,000 to eonstntet ,1 proper da1u at thi!:i site. I am 
not prepared at thi.· time to suggest the 1 roper type. 

'J'here has been eonsidcral,l, prospeeting for the becl-rock of 
Barrett drnn and a numbel' of sha !'ts ha Ye been s1tnk and a few 
tunnel· driven through the ha1·dest kind of granitL•. One tunnel i · 
run fifty f-, ·t east, ,1·hile in a soutlwastci·ly dil'cdion n shaft 1:35 feet 
long has been <.h·iftetl \\'ithout hitting solid rue!<. 'l.1 lte1·e is quite 
a fore of men 11·orking n the tunnels as \\·di as building up the 
sides of the conduits. This is entiecly at the expc~nse of the South­
ern California ::\fuunt·~in Water Company. 

REASONS FOR Bl !LDT TQ TIIE B,\ RRJ~'l".f' D.AiH. 

The ohjrc·t o I' ou 1· h11 ildi ng th, cla1n at B,11TPtt is not only to 
catch the su1·pl11s 11·atL,1·s of the ;1lorc•na 11·ater slwcl, IHtt abo to 
store all tl1c' \\·ate1·s co111inu· clo\\'n tilt, Pinc• c•t'l'l'k and Lyons L:1:eek. 
·we r.an ratc·h onl,v -1-0,000.(HHJ g-allons p<•r day tltro11g·lt i-iie D1ilzu;·a 
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conduit. When you consider that the peak flood run-off at Barrett 
for a short time was 4,523,904,000 gallons, you will see that there 
are millions of gallons running to waste into :\Iexico every _year and 
will continue to do so until we have a dam to conserve thl' supply. 

THE DrLZURA CONDFI1,. 

'rhe Dulzura conduit was completed four years ago, on .Jan­
uary 3, 1909. It is constructed of wood flumes, rod{ tumwls and 
concrete lined aqueducts, making a total of 1 !3.38 miles. There arc 
56,957 feet of concrete lined aqueducts awraging five ft.Pt wide hy 
four feet two inches deep. The walls are four inclws thick and 
when in danger of a slide above, are covpred with re-enforced con­
crete slabs. The tunnels a1·e seventeen in number and are six feet 
wide and seven feet deep. 'rhese tunnels are unlined and the hot­
toms and sides are of rough rock. There arc 4,490 feet of wood 
flum_es carrying the water across deep canyons when the topography 
forlnds the use of conduit and tunnels are impracticahlP. 

CAPACI'rY. 

'rhe capacity of the Dulzura Conduit is 40,000,000 gallons of 
water per twenty-four hours, and it <·arries the waters of the Cot­
tonwood creek (as gathered in the :\lorena res<>rvoir) and the water 
flowing from the Pine valley ( hy way of the Pine and Lyons creeks) 
th rough the divide of the Cottonwood creek water shed, into the 
water shed of the Lower Otay valley, emptying into tlw Dnlznra 
creek having a drop of four feet in 5,000 f<->et, or ahout 52 fppt 
in th e 13.38 miles. 'rhe elevation of the Oulzura comluit at the 
proposed dam site will he 1,506 feet. 

TOPOGRAPHY. 

Owing to the almost impassahl<1 eondition of the country 
th rough which the aqueduct was built it was necessary to huild 
several miles of road at a cost of over $100,000. 'rhis road winds 
~round precipitous mountain sides, passes over deep gorges, and 
18 hlaSted for miles through granite walls. 

THE INTAKE A'r COTTONWOOD CRKRK. 

The intake of the Dulzura c_~onduit is located at a distance of 
about one-half mile ahove the junetion of the Pine and Cottonwood 
erc>eks. It consists of a hox made of <•onl'rete, having openings to 
keep the channel scot11·ed as frpp from sand as possihl< 1 • 1'lw ae­
l'ttmulation of sand in the bottom of tlw fiume is one great diffi-
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culty which will be overcome when an adequate dam is built at 
Barrett. This locality will be covered hy _ 100 feet of water and 
what accumulations that gather will he settled in the low portions 
of the reservoir. 

The intake at Pine creek consists of a wing dam of concrete 
spreading on either side of the t~onduit to the adjacent wa11 of the 
rock bank of Pine c1·eek. 

A flume trestle carries the water of the Pine and Cottonwood 
t-,reeks across Pine valley. Should "·e have a forest fire in this 
vicinity the chances are that the trestles would hurn. rrl1is is one 
of a great many trestles that are requiring close supervision. 

A half mile below the Pine creek intake is a small flume which 
conveys the drainage of Lyons vallt'Y water shed into the Dulznra 
conduit. 

These are several ,mod flumes along the conduit, varying from 
a few feet to 1,000 feet long. 

TUNNELS. 

The tunnels in most cases are cut through solid rm·k and vary 
f'rom forty feet in length to 2,060 feet long. They are about seven 
feet high and six feet wide. The outlet of the Dulznra conduit 
from the long tunnel, and the last on the system, is into a large 
ditch, excavated through solid roek. Being unlined the bottom of 
the canal is entirely covered with a rank growth of weeds and 
hushes. 

The lower end of the outlet canal passes through a weir at an 
t>lcvation of about 1,450 fret into the Dulzura creek, and after pass­
ing through the Dulzura water shed for a distam•t> of twelve miles, 
it finally reaches the Lower Otay reservoir. By eontinuing the con­
crete conduit for the remaining twelve miles the water would be 
kept free from contamination a great deal, and more could he 
saved. 

LOWER OTAY HESI~RVOIR AND DAM. 

The LowPr Otay reservoir was formed by building the Lower 
Otay dam al•ross the Otay river at a height of 18()' above the bed 
of the river. This dam was comn1e1wed in 1887 and finished in 
August, 1897. 

It is onr of the first and hy far tlw lm·g-l•st and hest type loose 
rock frpe dam, in Lowp1• California. 

It is made with a ePnter st<_,el ,,·pl, plat<• Pxtrnding full h•ng·th 
and depth of the dam, in faet it filh•d tlw entire cross seetion of 
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the canyon in ,rhich the dam \\'as llllilt. Tire tlril'.lrness ol' the plates 
varies from on -fourth .to three- 1ighths i1whes. Tht>y ,n·r·e •overed 
with burlap dipped in hot asphalt aftc1· tlw joints \\"l'l't' thoro11ghly 
calked. 'l'h base of the ·ore ,mil sits in a trrD(:h of ruhhl • con­
erete 1rnrnonry. There \\'a.· ]80,000 _vn rcls of' stotw 11sc·d in building 
this strneture. 'l'hc elevation of the outlet pipe is -1-00 feet, the 
eapacity of the re.-ervoir i.· thil'tl'l'D billion gallons, tl1<• area of 
the reservoir i.- one thou.-ancl atl'l'S. TIH• arl'a or the \\'att>r· sl1<xl is 
80 square miles. 

Tt is frorn the Lo\\'cr Otay n·sL·1·voi1· tl1at nil till' \\'att>t' 11sed in 
!::Jan Diego is taken. .It rel'.eives not only the Hern· 1·rorn till• :.\lurena 
res'noir, the BarTctt dam site, tl1P J>inL• (·t'l'Pk, tire U1 1w1· Ota_v, but 
also the catc;h111ents of the eighty squar·t• 111iles of its water shed. 

. PPER OTAY HE:-:;ER.VOJR. 

'!'Ire l'ppcr Otay reservoir is din•ctly ahovP tire· Lu\\·er· Otay 
re.-ervoir. It has a eapa ·ity of l /J90,000,000 "allons. Jt hns a 
wat •r .-hcd of tw nty square rniles and an :uea of 1 u+ ac:1·es. 'l'hc 
clam is rc-inforc'd ar· ·hcd concrete typt>. Till· t•ll•vation of the 
outl t is 521 feet. The irater at tlrC' pl'esent tin1e is stored as a 
reserve in ca,;c of da111age to or contanrination of' th• Lo\\"er Otay 
reservoir. 

METHOD OF AERATING WATER RECEIVED FROM PIPE LINE BEFORE 
IT ENTERS UNIVERSITY HEIGHTS RESERVOIR 
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'l'IIE PIPE LINE l<'RO:\L THE LOWER OTAY IN'l'O SAN 
DIEGO. 

'l'he outlet from the Lo\\'er Otay reservoir passes throngh a 
forty-eight inch pipe line, and a steel line conduit into a valve ho11sc, 
when •e it is taken by a forty-inch continuous \\'Oocl-stave pipe, 
leading for a distan ·e of tll'o and one-hali: miles to the junction 
uetween the Coronado and !:;an Dirgo "'Natel' Systems. It branche.­
out to\\'al'd the Highland reservoi1· to the ,1·est by a twenty-inch 
wood-stave pipe line. and to,rnrrl the north from the junction by a 
thil'ty-six inch contin11011s ,mod-stave pipe leading for a distanee 
of six miles to Bonita valley, across Bonita valley a thirty-t\\'o inch 
steel pi1 e is laid under an extrem ly heavy pressure, reducing as 
it reaehes higher ground to a tlri1·ty-in ·h pipe, from th nee to the 
Chollas filtering plant. Fro111 the Lower Otciy reservoir the distance 
is about 13¼ miles, and from the Chollas filt 0 1·ing plant a twenty­
four-inch wood-stave pipe leads the \\'ater into the University 
Heights reservoir, passing as has been sho\\'n into th distributing 
system. 

CHOLLAS HEIGHTS RESERVOIR 

'!'he Chollas Heights Rc.-ervoir ha:· a capaeity of nin ty mil­
lion gallons and is used as a balancing res•rvoir. Chollas Heights 
Dam is of the eal'th built type, \\'itlt a con rete protected steel COL'e, 

being in first clai-;s eonclition and i.- ve1·y nearly fnll. Should any­
thing happen to the Otay pipe line it is .-o arranged that water 
may be passed dir-ectly to town from Chol las Heights. 

FLLTRATION l'LAWL' 

The tilteri11g plant is located abont four miles ft-0111 San Diego 
111 Cholla.- Valley, and has a "ll)ueity of sevl'n million n-allons per 
day. It con.-ists of a battery of ten filtel's of the Ne,1· York-Je1rell 
hori;-;ontal filter type. The building is ot' 1,·ood and is in first class 
eondition. Tile tlooi· and foundation are constrnctecl of concrete and 
it is so clesigmd that unit by unit lllay he added a.- the needs of the 
city require. Each filter is eight feet in cliarn •tC'l'. and tll'enty feet 
long, and rnade of plate onc-l'ou rth inch thick. The sand that is 
used for filtering p111·pust•s \\·as brought 1'1·0111 Cape :\lay. e,1· 
Jersey, and it is the best pure silica sand obtainable. Ea ·h filter 
holds about thirty tons. The 1rnte1· ent •ring the top o I' tl1l' filter 
pet· •olates tlrl'o11gh the sand an 1 Pntl'!'s tlw latc•r·,tls, passing into 
the• large 111ain, tlro1·oug·lrly deanst'd ol' all i111purities. 'L'h leans­
ing of the filter~ is al·eo111plislwd by reversiug- the tlo1,· of the \\'atcr 
l'rom the top to the botto111 and hloll'ing all the ohje ·tionable 111at-
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ter through the waste pipes, an operation that oct'.llpiPs only nine 
minutes and takes the time of only orn• man. Lately tlwy have 
been cleansed every twenty-four hours, although in the past once 
in forty-eight hours has heen deemed suffit'ient. 

DESCRIPTION OF DIHTRrBPTING HY:-;'l'E:\I. 

'fhe distributing system comes into the l 'nivt>1·sity Heights 
t·eservoir by way of a twenty-four i111-h ,,·o<Hl-stan• pipt• from tlw 
8outhern California )fountain WatPr systt•111, and is distributed 
from the reservoir through a thirty-six ineh t•ast-iron pipt• lead­
ing south to University A venue, and hranching Past and west. 
'l'he main leading down town on thl' west is hy mt•ans of a 8iXtC'en 
inch pipe line passing the south on l◄,ifth st1·ed to l.murel street, 
where it branches into a twelve inch main. The main IPading on 
the east side of town is hy means of a thirty inch t·ast-iron pipe 
passing to the south of Thirtieth street, brant•hing into a twenty­
four inch and two twelve inch mains at .Juniper strt'et, and hranch­
ing into a sixteen inch main at Thirtieth and Ash, and passing 
down to the south hy a twenty-four inch line. These pipes either 
branch or cross-conned with all the districts south of Balboa Park. 
All the large mains are laid hy nwans of hond iss11Ps. The re­
pairing is done at the expem;e of the> water fund, and what small 
pipes used for temporary supply haw heretofore hcPn installed 
at the expense of the reeeipts from the d<>partnH'nt. 'l'lw service 
connections are put in from revcmws reeeivt•d frorn th<' applicant 
for whom the service is installed. 

ORGANIZATION OF' DEPAR'l':\IENT OF WATER. 

'I'he Department of Water is govprned hy a 111emlH•1· of the 
City Common Council known as the SupPrint<•ndc>nt of the De­
partment of Water, who is responsible for the differPnt branches 
of the department, and as a member of tjie Common Council 
initiates all legislative acts in connection with the dc1mrtment, 
passes upon all ordinances, resolutions. petitions, Pfr. 

The 8uperintendeut is assisted hy a Uydrauli<• EnginPt'r who 
acts as Assistant Superintendent. 'l'he Assistant R111H•rintPndent 
is responsihle to the Superintendent for Pat•h of the various bu­
reaus and divisions into whit•h tlw ,rntPr clt•p111·t111Pnt is diYided. 
'rltl're are three divi:-domi, namely: CIPrieal Division. Division of 
Lands, and Engineering Division. 

DEPARTMENT OF WATER 35 

Clerical Division: 

The clerical divii.;ion consists of the secretary, stenographer, 
and office help in connection with the Superintendent and Assist­
ant Superintendent's office. The duty of the clerical division is 
to prepare all ordinances, resolutions, attend to all correspond­
ence, and to gather together printed matter, such as catalogues 
and report,; from different cities, for the aid and benefit of the 
Superintendent and Assistant Superintendent, also to assist in 
compiling all reports. 

Division of Land: 

'fhe division ol' land consists of the 1<,orester, Gardener and 
his assistants. His duties are to oversee all lands pertaining to 
the department, to make reports on the different classes and 
varieties of tt·ees, shrubs, and fiower8 and report anything in 
connection with land soils, the differt,nt resprvoirs and water 
sheds of which he may be in charge. 

Engineering Division : 

'l'he Engineering division is in direct charge of the Hydraulic 
Engineer to officially advii;e the Superintendent as to the hest 
methods of construction and operating the Department of Water 
of the City of San Diego, and of all the additions thereto,· and 
to that end it is his duty when rec1t1ested to prepare, and sub­
mit plans, details, and specifications of any work proposed to 
be done by the said Department and he has in his charge, and 
under his control, subj<>ct to the superior authority of the Super­
intendent, all construction work nect>ssary for the perfection, 
preservation, and maintenance of the water works system, and of 
all employees conneeted thercwith. He has charge of all the maps, 
diagrams, ser,·ice reports, papers, records, and data of every 
description, pertaining to said water works system. and keep and 
maintain them, as the records of his office, in the Departnll'nt of 
Water. The said Engineer is, upon request of the SuperintPndent 
of the Water \Vorks, supposed to do all necessary surveying re~ 
quired in the prosecution of such work as may be done under 
the direction of the Hydraulic Engineer, and furnish him full 
reports of such servi<"C'S as may he nt'<'essa ry. 

Aside from th<' thn•f' divisions 1110ntioned ahon> in eomwe­
tion with the DepartnH•nt ot' \Vater, thc>r<' art• three hnrPaus 
known as, The Burl•an of .Aceountability, The Bureau of Distri­
bution and The Bureau of Conservation. 

' 

.. 
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Bureau of AccounlabiWy: is di\'ided into four parts. 

Part One: Pertaining to all books, hills, and time kc>eping. 
Part Two: Pertaining to the recriving of all cash and to 

the issuing of all orders for servieC's and work to he done. 
Part Three: Pertaining to tlw 111Pters, in\'estigntion, and 

monthly reading of same. 
Part Four: Property whieh pertains to the receiving and 

compilation of all statistics, and tll<' keeping of stol'k in the yards 
of the Department of Water. 

The Bureau of Accountahility is in direct ch,11·gi• ol' 11 c·hicf 
clerk whose duties are to ha\'e charge of the rC'ceiYing- of all 
moneys, making out receipts for same, issuing orders for the in­
stallation of new services. giving information to tlw differonr 
water consumers, keeping check of the finances pertaining to the 
Water Department, having charge of the entire accounts, and 
the bookkeeping, pertaining to this department, give notiee to 
those who are delinquent in ·paying their wat<>r hills, adjusting 
such misunderstandings as may arise between water consumers 
and the Department of Water, making such investigations as may 
he necessary, in order to determine whether water is heing illegal­
ly used, or if the Water Department in certain casps is getting 
proper returns for the water consumed. Ile also ha;; under his 
charge and direct control all the reading of meter;; and report­
ing of same to the Bureau of Distribution for repairs when same 
may be out of order. His duties are to krep (~orrt>d 1weo11nt of 
all property under the control of the DepartnH'nt of Water, keep 
detailed statistics of all the pipe that is laid in the ground, loca­
tion of all the valves, hydrants, and service pipes, the size of all 
mains, and to this end the department has l:ompiled and pre­
pared a complete printed list of every known gatP-YalYe, and 
hydrant in the city, and hound them in the form of loose-leaf 
hooks, giving size and location of same, and every fo1•p111an and 
official who has any connection whatsoevl'r, with the outsilfo \\·ork­
ing of the system, has a copy of same. 'l'he inspection of all 
faulty gates is under his supervision, and repair orders are issued 
from this office. All pipes, valves, fittings, and othrr material 
connected with the Department of Water, and the invPntory of 
same, is in the charge of the Bureau of Ael~o11ntahility until same 
is laid in the ground and a propPr rcc·eipted record is returnt>d 
to the c•hief of this hureau hy thP ( 'hil•f of the B111·Pa11 of Distri-
h11tion. ' · 

The 1:onnecting link hc•tWPC'll tlw Bur1•a11 ol' ,\t·(•mmtahility 
and the Bureau of Distribution, and BurPa11 of < '011;;(•1·vation, is 
formed by three classes of orders, viz: 
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Form No. 61, Work Orders: Form No. 62, Service Orders 
and I<,orm No. !l, Extension Orde1·s. 

Cha1111cls j'or P01•111. fil, ll'orl.: Order. 

Upon receiYing a written order from the Superintendent, 
Assistant Superintendent, or R(•solution of Council, the Chief 
Clerk issues a "r ork Order, kncwn as J<,orm fil, to nny or all of 
the various foremen for execution. 

Form lil is ma<k· out in ti-iplil'.ak-Original ( "·hitt-). 2nd 
shec>t (hluc), and 3rd sheet (yellow). After heing properly filled 
out hy the Chief Clerk and retaining the :3rd copy fol' his files he 
will pass the Original and 2nd copies to the Stntistieian who places 
a dl'a winu- on the reve1·se side of the original in space set aside 

"' for this purpo~l', at'h•r whieh they arl' sent to the Assistant Su-
perintendent fo1· approval, who takes the 2nd copy for his file;; 
and sends the O!'iginal to the foreman to whom addressed for 
execution. 

The foreman will send the original haek to the Assistant Sn­
pel'intendent as soon as tlH' work is eompleted, the Assistant Sn­
pc>rintcndent then sends it to the office of the Chief Clerk, where 
the actual cc.st data is inserted by the bookkeeper, and the new 
work <•ntercd on the official maps hy the Statisfo•ian, and the 
~\leter Registrar takes his portion through the Addressograph for 
collel'ticn of reventtl', then the Chit>I' ( 'll'1·k takes his yellow eopy 
and pasks it to the Original, ready fo1· thc Dt•partment fill's. 

('lw1111cls J'or Form !i2, Scn·icc Orders. 

Porm No. !i2, known a;; Sl'l'\'iee 01· Tap Orders, arl' made out 
in triplicate, No. 1 is a pale gr(•c•n, ~o. 2 pink and No. :3 is a white 
color. 

This ord<•r is issued hy the Service Clerk at the window where 
appli<'ations for water arP made, then sent to the Chief Clerk who 
has them cheeked hy the :-Hati;;tidan, aml sent to tlw As;;istant 
Superintendent for approval, lw retains the white copy No. :3 for 
his office files. 

'l'he Assistant Superintendent tht'n issues to the Foreman of 
Servil~es who retains a copy, No. 1, and issut•s copy No. 2 to one of 
the service wagons for aetual exet·11tit1n. Tlw man in ehargl' of this 
service wagon enters hthor and 11wteri11l dat.1 on eopy No. 2 and 
rf'tm·ns it to the fot'l'man (l f s(•1·viees who eopies this data on sheet 
No. 1, returning sauw to thl' Assistant Superintendent, and re­
taining eopy No. 2 for his liles. Copy No. 1 is then sent to the offiep 
of tlw ('hiPf Cll'rk, when• tit(• c·ost data is Pllten't1 hy 11w hook-
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keeper and passed to the Statistidan who l'nh•rs the service on 
the plat books, showing actual lm~ations. daft• instalh•d, Ptc. Then 
copy No. I is handed to the )lctt•r Rt>gistrar who makes a plate 
with 'fypograph from which water hills are print<•d Pach ensuing 
month. Copy No. 1 is then filed for futnrl• rc>fPrt•twl'. 

Oli.a1111el.<1 for Porm .Yo. 9, l'cliliou lo <:ily ('01111,·il. 
/t'or E.rlew;io11 of l\'ater .llah1s. 

Form No. 9 is a single copy made out hy tlw applicant for 
an extension of city water mains in ord<'r to sct•11rt• privilege of 
city water. 

After same is properly fillt•d in and sigrn•d hy applicant, it is 
given to the Service Clerk, who xcnds it to tlw Chief Clerk to­
gether with one or more Service Orders. Chief ( '.IN·k has them 
all approved and verified hy the Htatistiean; then the Chief Clerk 
takes the Service Orders from the petition and inserts the required 
data on the back of same and :,;ends to the Superintendent for 
signature, passing it then to the stenographer "·ho sl>eS that the 
City Clerk gets it in time for the following l'Otmcil meeting. After 
council action, the City Clerk or his dt•puties, rt•turn resolution 
covering said petition, to the Chief Cl<•rk, who tlwn gathers the 
Service orders that originally accompanied it, and issues a Work­
ing Order to cover the extension, attaehing sl•rvi<~e orders thereto, 
all of which then go to the Ai;;sistant Hn1wrintendent, who in turn 
issues to the Foreman of Services. 'l'ht• r(•solution t•overing the 
action of this petititn will he found on fill' in tlw <'ity Clerk'R 
office as well as the HnperintemlPnt 's offit•f'. 

Bm·eatt of Di<1tributio11 : 

The Bureau of Distrihution is in duu·gt• of a Gt>neral Fore­
man, who is responsihle for the work initiated in his hureau. His 
<luties are to take all orderx issuP<.l to thl' BurNLU of Dii;;tribution 
an~ s~regate and apportion same to thl• several seetions into 
winch Ins bureau is divided. It is his duty to keep an aceurate re-• 
port sheet Rhowing where each of the stwPral gangx art• working; 
to make out, with the assistance of his xt•t•tion foreman the charts 
showing the location of the various gangs for ea<'h suhsequt>nt day, 
to make out orders to the Huperintendent 's offit•l' for all material 
neecle? to supply the depleting stol•k, to sel' that tlw necessary 
,~aterial, such as pieki;;, shovels and work hoxes are delivered in 
tune to avoid the loss of work in tlw various departnwnts, to keep 
act~ount of all orders isrmed for stock and :,;pp tlrnt tlw snme is 
tlt•livr>rPd in ample time, to advixl'. from tinw to tinH•, his vnrious 
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section foremen the most efficient methods of pursuing their work. 
This bm·eau is divided into three sections, viz: Section of Con­
struction, Section of Services, and Section of Operation. Each 
section is in charge of an assistant to the General Foreman. 

Du.ties of the Foreman of (.'0111dr11ctio11: 

As assistant to the General Foreman the Foreman of Con­
struction shall have the direct charge of laying all the cast-ii-on 
water mains as laid under the Department of Water of the•City 
of San Diego. I-le shall vii;;it the various gang bosses and advise 
the GenN·al Foreman from time to time regarding the amount of 
work being done. It shall be his duty to see that all the pipes, 
valves and fittings pertaining to his sections of work are deliv­
ered upon the work in plenty of time, and to this end it is his 
duty to info1·111 the General J?oreman of what material shall be 
needed for each subsequent day in order that there be no delay 
due to the lack of delivery of same. A daily report ii;; made 
showing the length of ditch, the amount of excavation, the sizes 
of the pipe, the number of gates and hydrants, and the locationi;; 
ot' same as installed each day for each gang under his supervision. 

'fhis report is transmitted to the Bureau of Accountahility 
and recordt>d hy the Statistfoian upon the official records. 

Section of Services: 
The Section of Services consists of laying and installing all 

pipes 3" and xmaller, in fact any work. that is done by pipe fitters 
is directly in charge of the Foreman of Services, who is required 
to install ( when so ordered through the Chief of the Bureau of 
Accountahility) all service pipes tapping the water mains as in­
stalled hy tlw Section of Construction. He also installs all meters, 
meter boxes and meter box covers. All service connections are 
connected to the water mains by means of a corporation cock and 
a lead eonnection brought om• foot inside the curb line, and a 
service e0t•k and the meter installed on same. Inasmuch as 100 
per cent. of all serviees in the Department of Water of the City 
of San Diego are metet·t•cl, it re11uires a meter for each separate 
installation. All night tt·oubles of any character whatsoever are 
under the direct charge (subjel't to the orders of the Superin­
tendent, the Assistant Huperintendent or the General Foreman) 
of the Foreman of Servit•t>s, and to that end he is instructed to 
get out the 1n·oper t•rew should there llP a break in any city water 
main, st•r,·il'e t•<mnection. hydrunt, or any trouhle of a like char­
acter. 
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Section of Overalio11: 

The Section of Operation is in chal'g(• of an employee known 
as the Foreman of Operation. His duties arP to have charge of all 
machine work ·onnected \\'ith the department, the repairing and 
testing of all meters, and such blacks111ithing \\"Ork as needs to he 
done for the Department of Water, and \\"Orking in conjunction 
with the representative of the Bureau of Accountability he takes 
all pipes, valves, fittings and material from the yal'ds of the de­
partment and cl livers them as needed (upon thP order of the 
Gencrnl Foreman) to such johs as lllHY he designatPcl He is in 
harge of the tcalllsters, stahle1nen, a11ton1obiles, a11to t1·11cks and 

rnotol'(:yc:les, and it is his duty to report same ,,·hen in need of re­
pair, and on onler from tlw Assistant ~uperintcnclent to place 
them in proper condition. It is ne ·essa1·y that he rcpo1·t from 
tin~e to time the time the efficieney of the different pumps and 
make recommendations regarding th<' r 0 pair of samP. Ile has the 
overseeing and charge of all pump stations, resel'voin; and stand 
pipes.and the repair of all faulty o·ates and the reinstallation of 
all hydnmts and s11ch oth •t· 11·ork as lllay bP det'med nec.:cssar·y by 
the Superintendent and his assistant. 

CONS'l'Rn.:TION \VORK l'NDBR BOND rsscrB. 

In reviell"ing the 11·ol'k done by the Depal'tnH·nt. of ¥later J'or 
the year of 1912 I am plrased to call your attention to the fac.:t that 
11ndel' the ol'clinancc, No. -!152, of the hontl issue of lDlO then, 
were tll"elve jobs of irn;tallation. viz: 

Joh No. 1-Oregon st1·ect l'rolll the so11thwest 1·01·ne1· ol' the 
rescrvoil' to l 'niversity AYenue. 1400 feet of' :1G11 nu-;t-iron pipt• 
installed. 

Joh No. 2-Frorn Oregon stn'C't tu Park Boul<•val'd 3580 
fret ol' :~G'1 pipe installed.·-

Job No. 8-l 'niversity Avernw, fl'Orn Park BoulPva1·d to 
F'ifth strc"t. 48!:l() fP<'f ()/' ;j()11 pipl' inslulli•d. 

Joli No. 4--0n Polk sti-Pct from tl1L• so11tlwast <:orner of tlH• 
uew l nivcrsity Heights i·c•spi•,·oii- tn 'I'hirtidh str<·Pt, !)80 f<•t!t of 
!!011 pipe install d. 

Job No. :3-'l'hirtieth street, frorn Pulk to ,Jnnipe1·, SO!JO feet 
o.f '.:lO" pipe installed. This work mts earriPd in 1D12 as far as 
Laurd sti·cl't. A t·ontin1rntion 01· tl1<·· work is hPing p1·osPf:11ted 
at tile pt·esc!nt tillle. 
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Job No. 6-On Thirtieth street, from .Juniper to·" B" 4150 
feet of 24" pipe to he installed. Nothing has lwen done 0 ~ this 
~ork except that the pipe is laid on the ground. This joh will he 
mstalled in this coming year. · · 

. Job No. 7-2930 feet of 16" pipe on "B" str(•(•t from Thir­
tieth to Twenty-fifth. This pipe is installed. 

Job No. 8-There was 360 feet of ](j" pip<> instnlll•<l on 
Twenty-fifth street from "B" to •' C ". 

J?h No. 9-El Cajon Avenue. TherP was to he 1640 feet of 
16" ~Ipe f~om !he city limits to Idaho stl't>et and a720 f(•et of 16" 
cast-iron p1~e ~rom ~daho to Pa1·k Boulevard. Ther<• was nothing 
done on tins Job aside from the delivery of tlw piJw upon tlw 
ground. 

Job No. 10-16,000 feet of 12" pipe was installed on the Old 
Town flats from. the intersection of Stephens and Ll•wis strec>ts 
to the Lower Pomt Loma reservoir. 

. Job No. 11-There was installed 21 000 feet of 10" pipt• from 
Pacific Beach to the La Jolla reservoir.' 

.'Job No. 12-'I'his consists of' 2650 f'<•l't of 12" pipe on Uni­
versi!y Boulevard from Bl Ca,jon avrnuP to Pninrsity avenue. 
Nothing was done in 1912 on this work asi<l<• from tlw drlivery 
of the pipe upon the ground. 

. A1,ide from the im;tallation of the ahove work nmler bond 
iss~e would say that I have put the small<>r of the two {Tniversity 
Heights reservoirs i'n d · · l · • · · goo repair 1t 1av1ng been dist•o,·ered that 
there was a serious leak along th: entire south end nnd a quarter 
of th e distance of the western side. It was nPc!<•ssary to hr(•ak two 
~eet of the bottom of the reservoir and lay a til1• drain, and put 
in a new footing to the side wall. At tlw pl'l'iwnt time it is in 
first class condition. 

d All of the various trestles carrying pipes aeross gullies and 

heep g~lches were in a bad state of decay and in mnny enses on 
t e pomt of · · · givmg away. During 1 n12 thPs(• wcwe rl•lmilt or 
thoroughly repair cl d 1 • • . e , an t 1e Jllpes leading neross same lul\'e heen 
pamted au d protected from the elements. · 

. The department has pnrt!hased a largP tapping maehint> and 
IS now able to install I d I . -, . . 1y rants ant nPw mains from tlw large 
feeder~, m size u~ to and int•lnding 8" in <lia11wh•1·, withont the 
necessity of slmttmg off the water from tlw 1•ons11111ers. 

.1 
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SERVICES. 

On account of the several miles of paving placed in the streets 
of San Diego it has been necessary to install over 800 service con­
nections in the past year as well as lower several thousand feet 
of pipe. Some of this pipe, for instance on Fort Stockton Drive, 
was as large as 18" in diameter, and it was a case of where we 
had to lower under pressure to an additional depth of three feet 
3000 feet of pipe and I am pleased to inform you that there was 
no serious accident in any of the ahove work. 

Aside from the renewal of the above services there were 2241 
new services installed, being an increase of 645 over 1911. This 
meant 61,217 lineal feet of service pipe laid. There were a great 
many leaks repaired and the auto service wagon was used almost 
continually day and night on the installation of services and the 
repairing of the mains, and I recommend for the year of 1913 
that three auto service trucks of a capacity of not less than one 
and one-half tons replace the six horse-drawn vehicles which we 
at present utilize . 

At the present time we have one ~Ietz runabout automobile, 
one 1\Iaxwell runabout, the Assistant Superintendent has an 
Overland four passenger automobile, aside from the above men­
tioned auto truck. Besides the above there are two twin-cylinder 
motorcycles and one single cylinder motorcycle, used by the In­
spector, the Foreman of Operation and the Chief :\Ieter Reader. 
I recommend the purchase of two more motorcycles and two ad­
ditional runabouts. I furthermore recommend the purchase of 
a five-ton chain-driven truck for the conveying of the large ma­
terial to the different jobs and the hauling of the pipe as pur­
chased under bond issue of Ordinance No. 4685. 

As a review of the work done under the Bureau of Distri­
bution I have prepared for your benefit tahles showing work done 
in Section of Construction, the St>dion of Ser\'h!es, and tht> Sec­
tion of Operation: 

BUREAU OF CONSERVATION. 

The Bureau of Conservation is under the direct charge of 
the Supervisor, and is divided into three sel'tions, Conduits. Res­
ervoirs and Pipe Lines. 

Section of Conduits: 

Tlw conduits indude all the t~oncrete flume lines and the 
wood1•n tlumc trestles lwtwPc>U the proposed Barrett r<>servoir and 



44 FORTH ANN "AL REI ORT 

the out] t ol' th Dulz11rn Conduit into the IJ11lwrn t'1·rek a <li.·­
tance or about VP/2 mil, .. , a lr:·Wl'iption or tile' sa1111• f hav' men­
tioned in the arly paL't of this r1•po1·t. Th ·1·c· .i l'e tl1011sands of 
feet of tunnel pa.·.·ing thl'o11gh th1· 111u11ntains whi1·h ha,·e to be 
continuaJly Jook cl aft •1·. e.·p •t·i11t1:-, d11 l'ing the n;in.v SL';lson. The 
\\'OOd n Humes p·i. sino- a ·1·0:-s tl1l' high tn•st]ps a1·1• in c·onstant 
danger of fit· and it i. · n, ·e~;--.11·., that the_v ha ,·e thl' c· losest . ·uper­
vi.-ion for far that th y may b • 1 •stroyed tlt11·ing tl1l' dr·y season 
liy fi1.· and dul'ing the r;iiny st'nson liy ,,·asl1011ts. 'l'l1t•sc• a1·1· looked 
al:t r· hy a for man and a ·ond11it \\'alkl•1·. 
, 'ecl'io11 of H s rvofrs: 

'1:h I' SCl'VOirs, to•nther with th' 11·atrnd1t•cb, al'<' <liYitlt•d into 
fout· pal'ts: tl1 , l. pp I' and Lo,,·e1· Otil,V 1·es • l'Voi 1· a JJ d wa It• 1·sh •els. 
the Chollas Heights 1•>scn·oi1· a11d \\'11!crslwd. th<• :\l111·1•11a 1•psp1·­

voir and watc1·shcd and th, Ba1.Tett resel'vui1· 1n1tl'1·sllt'd. I•:n,·11 ol' 
these water:li •tls hav, a c:a1·etake1·. ancl in addition tu a eal'l'takc•1· 
at th tay r•:•1·voir \\'atersheds thPre is an ov1·1·s·'r, 11·hos1• duty 
is to look after the various pip • lines and i ns1wd th ' outlet ,·al ves 
daily and to .-•e that th wat •1·.-heds arP prop •1·ly p1·ot<·d1·d 1'1'0111 

·ontamination, and 1· •pot·t any trespai-;sing- 11 pou th,• t·i ty s re­
:erves. At th, 'hollas l leiglits re~L·1·voi1· 11·:-itL•rshed till' <'fl retake I' 

hns •harue of the filti-ation plant that takes thP \\"atp1• as it event­
ually 1·•a ·h s this filtl'atiun plant l'l'0111 the ,·arious i111po11nding 
res t·voil's, \\·hc,s• d11t.v is to op1·1·at<' till' Jilte1·ing plant and look 
after tll 0 repai1· and cleansing- ol' sa111c>. Th· <·,u·etnkr•I' at ~Ion•rrn 
and B,11-rett n•serYoir·s gi VP.' t:onstaut su 1w1·,·ision tu tlw \\'a tei·­
shecls and reports any t1·cspHssi11g .ind giYcs notic·r· of' any lau­
gero11.- t·ondition duP to tl11• da111s 01· ht•ad\\" l'ks ot: tlie:e 1·eservoit·s. 
as \PII us makin" fl daily repu1'1 ol' th(• a111ount ol' wall'I' irnpo 1rndec1 
or 1 •tout of thl•S 0 res•1·voin, tl11'011gh till' ·onLl11its. 'I'll, pipe linrs 

from tlle Lo1r,,· Otay re:ervoir into tlw ('i.ty o\' ~an Dit'i!O are in 

•harat• of a pip, lin• forPmnn, whw-1p d11l,v lH nul onl~· to insped 

thl fow, bul H),·11 !11 111 jliliJ· and ntakL• the nt'1·t•ss;;1·y i111pl'Uv 'rncnts 
lo I l' 'P lit' pip• Jin,_. in fir.-t das: con lition. Ue hHs SLIJH'l'Vision 
on•t· t\\'enty 111il .- of' •ontinuo11s \1·ood stav<• pipe \,Hying- in size 
f'1·0111. 20'' to ":!-211 in Lli:1111~te,·, and is assist-•d l>y b\·o pipP \\"alkc1·s. 
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lV. 

REPORT OF THE CHIEF CLERK 
::i.\:SO DJEuo, .\I, .. Jan. 16th, l!Jl.3. 

:.\l.\JOR fIEHBEll.'l'. R. l◄'.\ \". 
:::iup •rintentlcnt Dt•pa1·t1m•ut of \\ ,1tcr. 'ity of 'an Diego. 

'JR: . I l ti In a<·t·onla Ill'<' ,ri th your IC'tter o I' the 1 iith rnst. rnv te 
hono1· to sul 111it herewith the l'ollo\\'ing data from th~ records 
or the l u1·t•;i11 ol' Ac<·o11ntability, •on.-i.-ting of the fina_ncial status 
of the I L'part111L•nt of ·water,. its :'tntisti ·: ,~nd pe1·at1011s fol' tit' 
yeat· ur J!Jl2. Resp<• •Uull) . 11h1111tt cl 

Il. L. WnRTIIEN. ('hfrf ('frrl,; 
Bu1n:.u lW A· 'll :--!'l'.\Blt.l'l'Y. 

HE ~FIP'I'S. 
Balan •c in City Tr asury, Jan. 1st, 1912 ....... ,,, ...... $ 98,072.22 

Receipts from- .. 9 _ 
Public Consumers .................. :$224,6~0. ~ 
Municipal Consum rs . . . . . . . . . . . . . . . 9,182.0:1 
M ters and Services. . . . . . . . . . . . . . . . . 4 , 26. 9 
s rvi e Renewals ............. , . - . . 368.15 
Sal of i\Iatcrial . . . . . . . . . . . . . . . . . . . . 3 .314. 2 

'liscellan ous . . . . . . . . . . . . . . . . . . . . . 370.57-
Transfer of Funds ............ • , , • • , • • • 
Bureau of Publi · \Vol'l,s ............... . 
Refunds .... , • • · · · · · · · · · · · · · · · · · · · · · · · 
Cancel! cl \\ arrant ............... • ... - . 
Auction Sales of Material ............... . 

286,6 1.67 
9,316. 9 

.80 
32.57 

290.33 
523_-o 

Total .................................... $394,917.93 

lllSBl"H, 'EME~T,', 
\Vater Funcl-

Accounti ni; ..................•.... $ 1 ,910.66 
Construction ........ , ... , ......... 160,670.lil _____v 
Op rating-

Water I ur hased ..... $ 4,12 
ther Op rating ...... 27,037.G4-

Maintenan ..... • • • • • • • • •. - . • • .. . 
Legal .............. • .. • • .. - . • ... -

\\ ater Addition li'uncl. onstrurtion ....... . 
BalallC' in City 'l'rea ury, De. 31, 1912 ... . 

l l 1,1G6.44 
11,195.0' 

lii0.00-$302.09 2. 79 
3. 7 ' . 7 8 
9.03G.41 

Total .................................... $394,917.9 



Receipts from all Sources during the year 1912 

Konth Public !uniciial l:~f~,_~ l!:!~f .. t:l:r1~i Kiacellan- Total. Consumers onsum rs ........ 
January 15'717.02 476.81 2750.70 298.l.5 9.oo 19251.68 

February 15258.62 257.45 3269.00 6.50 5.00 18796.-57 

llarch 1'7498.16 431.30 3765.00 233.65 255.83 14.95 22198.89 

April 15944.95 17.90 3338.00 75.60 is.oo 19394.45 

lfay 16456.0'7 227.95 3485.00 .so 20169.52 
June 18910.0'7 2745. 73 4209.52 '18.00 520.27 14.00 26477.59 

July 19452.16 845.19 4260.02 57.88 61.65 24676.90 

August 21669.90 807.25 4375.50 40.00 562.21 11.00 27465.86 
September 22047.90 704.03 4192.50 10.00 1019.05 21.50 27994.98 
October 20873.09 1664.62 4359.00 189.79 19.50 27106.00 
JTovember 20343.71 572.54 5273.00 272.25 66.50 26528,00 
December 20449.08 431.28 5548.65 58.25 133,97 26621.23 
Total ~24620.73 9182-05 48825.89 368 .. 15 3314.28 370.fi? 'l Di!: tU::t i ~ t:,. "1 

Average 18718.39 965.17 4068.82 30.68 276.19 30.89 23890.14 

Disbursements for the year 1912 

.w A T E R F u N D . Bond . • • . . . . • • . . . . . . . Issue 

Uonth Water IAocoun ting MainAen- Operating Con!ril½o-Co~f~fiuc- ·Total 
Purcliased an e 

January 5491.60 1028.65 500.50 2780.55 1782.63 56124-22 ~'7'70R. 1 fi 

February 5296.00 1237.60 1480.44 1204.87 3725.13 20232.29 33176.33 

March 6798.40 1824.63 592~ 55 2488.05 15859.18 7155.13 34717.94 

April 4692.80 1598.81 1128.59 1825.08 14875.46 242.14- 2436.2.88 

May 5190.40 1566.95 697.89 1882.22 43375.85 35.00 52898.31 

June 7344.80 1765.25 718.81 1664.04 15238.92 26731.82 

July 8635.20 1477.90 772.85 1973. 59 10515.79 23375.33 
August 8284.00 1526.45 690.25 716.34 13825.68 25042.72 

September 9260.40 1397.75 701.15 :L706.28 12292. 79 25358.37 

October 8656.40 1903.58 1211.47 3526.37 i2774.8l 28072.63 

November 7424.00 1846.99 781.45 3027.58 8599.26 21679.28 

December 7054.80 1736.10 ·1919.13 4242.67 7805.11 22757.81 
Totals 84128.80 18910.66 11195.08 27037.64 l 60670.61 83788 .1e ~-85881. 5'1 

1150,00 le,zal exr 1ense in Ma• 
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Disbursements 
\\'ate,· l•'und. 

ACCOUNTING-Salaries, Office Furniture, Statione1·y and Printing. 
CONSTRUCTION-Labor and material expended for extensions and 

improvements to the system, including the replacing of old and 
small mains to precede street paving. 

OPERATING-Toll for the acquisition of the water supply, and labor 
and material expended in its distribution. 

MAINTENANCE-Labor and material expended for the upkeep of the 
water system. 

\\'ater Aclclition Fund. 
( Bond Issue) 

CONSTRUCTION--Labor and material expended to lay Point Loma 
line, La Jo)la line, University Avenue line and Oregon Street line. 

The receipts for tlw yt>ar 1!!12 l'ro111 watPI' dl•livered to con­
sumers were $23:3,802.78; from installations or meters and serviees, 
$48,825.8!!; from service, renewals. $:{G8.1 ;) ; from salPs of matt>rial, 
$3,314.28; and from miscellaneous sourl·es, *:370.G7; making a 
total of $28o,fi81.o7, an irn:rease of $51,-1-81.12 oYl't' the reeeipts 
for 1911. 

'I'he dtshursements for the _ypar (l'Xl'htsivP of hond issue) 
were $302,0D2.7!J, being $8,82;j.--1-:l l<'ss than t'or 1 fl 11. 

The amount of watl•r purdias,!d from tlw 8011thp1•n California 
.'.\lountain Water Company during- 1!)12 \\·as 2,1--1-1,120,000 gallons, 
an increase of 278,750,000 gallons OYPr last .Vl'ar. 

The average daily distrihutiou or wat(•l' was i>,72:1,817 gal­
lon:-,, which was approximatl{y 7i3.2:1 gallons JH'r t•apita. 

The largc>st monthly l'cnsurn ption was 227,277,(iOS gallons in 
July, and the largest daily. !l,7!)8,!JO!J gallons on August lflth. hy 
fa1· the greatest quantity of wat,•1· IISl'<l in om• day in tla• history 
of the city. 

The net in,·rease in the 11111111,pr of llll'tl'l'S in s,•1·vi1•P was 2.--1-02. 
making a total of 12.(i81 in \ISP on DP('<'lll h(•r :nst, Hll2. 

The nu111lw1· of fir(• hvdrants in sPrVi('e on the same datP \\·as 
783, heing 48 111ort• than for thP pre(•(:ding Yl'ar. 

During the e11rrent yea1· 1.J.li.!l1!J', or 27.82 miles of mains \\'ere 
laid, making a total of :rns.02 miles in Sl'rVil'(', 

'l'he llltmber of new serviees installPC! was 2,2-11, and old Sl'l"­
vi<:es renewed, 81a. 

Of -!:{ eities in California, with watPr rates ranging from eight 
to sen•nty-tivP (•l'nts per thousand gallons, !:-:\an DiPgo, \\'ith her 
eight <:ent nit<', is onp of thP lo\\'l•st. WhPn it is reml'lllhc>red that 
sev1•ntl c•111i1w11t 1·IH•111isb hav" 1·c•nd1•t•t>d tht• 111os1 l'avorahlP t'P­
pot·ts on tlw quality ol' 0111· ,,·11tl't' suppl,v. this low 1·atP hel'Otlll'S a 
source of grnit satisfaction to tht• t·itizens of this l'ity. 

DEPARTMENT OF WATER 

Statement of Bond Issues 

Issued January I, 191 I. Due 1948. Rate of Interest, 4,½% 

Name of Issue Amount i lntereot payable I Terms of 
payment Purpose of Issue 

49 

- -------- ----~,------,~ 

Water Addition I $340,000 : Semi-An. ! $9,000 An. 
' i 

Extension of Water 
Mains 

Issued July I, 1912. Due 1952. Rate of Interest, 4,½% 
I 

Name of Issue Amount : Interest payable 
Terms of 
payment Purpose of Issue 

I 

Water Extension $340,000 Semi-An. $S,SOO An. 
1

, Extension of Water 
, , Mains 

Annual Receipts from all Sources 
and the increase each year since the purchase of the water system, 
August 1st, 1901. 

Year. 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
1910 
1911 
1912 

( ii mo.). .. .. $ 
.. . . 
. . . . . . . . 

.. . .. 
.. . . . . . . . . 

.. . . . . 

.. . . . . 
.. . . . . . .. . .. 

.. . . . . . 

Receipts. 
32,766.65 
86,418.00 
89,704.22 
97,771.25 

103,455.38 
121,542.83 
125,401.71 
150,458.84 
170,726.29 
191,376.35 

Totals. 

$ 119,184.65 
208,888.87 
306,660.12 
410,115.50 
531,658.33 
657,060.04 
807,518.88 
978,245.17 

Annual 
Increase. 

$53,651.3:i 
3,286.22 
8,067.03 
5,684.13 

18,087.45 

. . . . . .. . . 235,200.55 
1,169,621.52 
1,404,822.07 
1,691,503.74 

3,858.88 
25,057.13 
20,267.45 
20,650.06 
43,824.20 
51,481.12 .. . . . . . . 286,681.67 

Estimated Value of the System 
December 31, 1912 

Lands .................... , .. • • • • • • • $ 
Improvements ............... , , ..... . 
Rolling Stock ....................... . 
Reservoirs ......................... . 
Mains and Laterals .... , ........... , .. 
Gates Installed ...................... . 
Hydrants . . . . . . . . . . . . .... , ........ • • 
Meters ............................. . 
Stand Pipes .......... , ............. . 
Pipe in Stock ...... , ..... , ........ , • • 
Supplies and Materials ............... . 
Fittings in Stock ......... , ........ , . , 

61,900.0U 
142,325.00 

6,012.00 
130,000.00 

2,102,232.00 
25,540.00 
47,100.00 

103,448.00 
6,500.00 

26,458.00 
7,212.00 

14,884.00 

Total ...................... , .... $2,673,611.00 
Depreciation .... , ............. , . 393,611.00 

Net ..... , .................. , , ...... $2,280,000.00 



5U FOl RTH ANNUAL R8l'OltT 

Summary of Statistics for Year 1912 
GENERAL STATISTT 'S. 

Population by Census of 1910, 39,000. .,,,,.,..,., 
Date of Purchase, August, 1901. 

-By-whom owned, City of San Diego. 
Source of Su11ply, Drainage of the watersh L'ds O r I' in . Valley, Cot­

tonwood Creek, Dulzura Creek, Otay River. 
Mode of Supply, Gravity. 
Filteration, Yes. 

FILTRATION STATISTi 'S. 
1. Builders of Filters, New York-.Je\\'l:'ll. 

Type, Horizontal Pressure. 

2. 
3. 

·4_ 
5. 

million. 

Total Capacity, 7,500.000 gallons. 
ls water pumped to filters? No. IL i. gr,lvity lloiY. 
Total gallons filtered per year, 2,U!.l4 .917 ,1 :rn gallons. 

(a) Total ll'ash water used 2G,OOO.OOO gallons. 
_(b) Average per cent. w.rnh water l.:~,;, gallons. 

Descnpt1on o( Coagulants, Sulph,1te or Alumina. 
Per cent. Sulphate of Alumina iu alum used, ·10 pa1·ts 11 r 

Statistics of Consumption of Water 
1. Estimated total population at date. 76,000. 
2. Estimated population supplied, 76,000. 
3. 'l'otal consumption for the yea1·, 2,094,917,138 gallons. 
4. Passed through meters, 2,094,917,138 gallons. 
5. Percentage of consumption metered lOO';t,. 
6. Average daily consumption, :i.723,817 gallons. 
7. Gallons per day to each inhabitant. 7:'i.23 gallons. 
8. Gallons per day to each consu me1·. 7:;. 23 ga 11 ans. 
9. Gallons per day to each tap, 4.51.37 gallons. 
10. Cost ofsupplying water, per million gallons, Agured on total 

maintenance plus interest on the value of the prope1·t~-. $19 .00. 
11. Cost of supplying wat r. per mi 11 ion gal Jons ti g11 retl on total 

maintenance (Item CC), 10c ver 1000 gallons. 

Statement of Water Received 
From the Southern California Mountain \\Tater Compa11.1·, anti water 
supplied to consumers during the year 1912. 

MO 'TH 

January ...................... . 
February ..................... . 
March . . . . . . . . . . . . . . . ........ . 
April ........... , ............ . 
May ..................... , . , .. 
June ......................... . 
July ......................... . 
At1gust ............ _ ...... _ . _ .. 
September ..... , .... , ...... , .. . 
October ~i;::1::1'._. ·_:_:_:_:_:_:_:_:_:_:_::::::::: :_: 

Number uf l,!allons 
re1..:civcd rrom the. 
S. C. r.•1. w. Cu. 
137,210,000 
164,7SO,OOO 
118,480,000 
134,820.000 
195,020,0UO 
209,430,000 
216,700,000 
222,640.00(J 
201,:;~,o.oou 
187,870,000 
174,or,o,ooo 
172,"70.0lJO 

Total ................... , . 2,141,120,CIOO 
1911 ......... , ................ 1,862,:370,00() 

Increase 1912 . . . . . . . . . . . . . . . . . . 278,7,,o,uuo 

'umber of gallons 
supplied 

10 ~onsumcr 
J:j:i,901,795 
164,!'i47.265 
133,091:913 
134,192,066 
193,50 ,64 
210,535,715 
227.277,60 
IG3:687,734 
212,100,791 
186.73 ,775 
173,n02,7'18 
1,,9,832,090 

2,llfJ4 .Ul 7 .138 
1 -~20.fl26,497 

273,990,611 

U~PARTMENT OF WATER 

Receipts 
l:lalanee Brought Forward-

(a) From ordinary (maintenance) receipts ........ $ 23,603.83 
(l.J) Receipts from bonds. etc.................... 74,469.39 

Total .................................... $ 98,072.22 

A. Meter rates .................................... $221,765.16 
B. Miscellaneous earnings, !Jui !cling [ltll'JJOses, etc. . . . . . 2 .85 5. 5 7 

C. 

D. 
E. 
F. 
G. 

H. 

I. 
.J. 
K. 
L. 
M. 
N. 

Total from consumers ........................... $224,620.73 

For hydrants ............................. , . , , $ 

For street watering ................ • • • • .... • • • • • 
For pul.Jlic l.Juildings ............... , ... , .... • • .. 
For miscellaneous use ...................... • • • • • 

Total from municipal departments ................. $ 

1,535.40 
3,477.23 

343.05 
3,826.32 

9,182.05 

From bond issue of 1912 ......................... $340,000.00 
From other sources ......... • • • • • • • • • • · · · • · · · · · · 
Advanced by city for bond interest. .............. . 
Service Construction ............... • • . • .. • • • • • • • 
Meter Sales ................. • • . • • • • • • • • • • · · · · 
Construction Material ............... , .... • • • • • • 

1,585.92 
9,316.89 

29,192.74 
19,633.15 

3,314.28 
-----

Total .................................... $394,917.98 

Expenditures 
Operating, J~xpenses, Renewals, Etc. 

AA. OperaUon (management and repairs) ............. $ 27,0:n.G4 
84,128.80 BB. Special: ·water purchased ..................... . 

-----
CC. Total Operating ....................... , .. • •, • $111,166.44 

WATER WORKS CONSTRl CTION: 

DD. l:i::xtension of mains ........................... $ 83,7S .78 
E:E. Construction ................................. 160,670.61 

:F'F. 
GG. 
HH. 
II. 
.J J. 

l<K. 

Total construction ............................ $244,459.39 
Unclassified legal expenses ................. • • .. , 1~0.00 
Accounting . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,910.66 
Main ten a nee 
.Balance-

(aa) Ordinary ............................ . 
Total balance .............................. . 

11,195.08 

9,036.H 
9,036.H 

Total ...................................... $394,917.98 

Disposition of l.Jalan ·e-

L. Net cost of works to dat , $2,~ 00,000.00. 
M. A verag rnte of in te1·est, 4 ½ '/,. 
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List of Charitable and Other Institutions Supplied with 
Water at Less than Regular Rate, 1912 

Taleµt Workers, Eighth and Robinson Streets ...... $ 1.00 per annum 
Seaman's Rest, Foot of H Street .................. $1. O O J>er annum 
San Diego Industrial School, National AvPn uP and 

Beardsley Street .......................... $1.00 per annum 
King's Daughters, 1744 First Street ............... $1.00 per annum 
Children's Playground, Eleventh and I Streets ..... $ 1.00 per annum 
Children's Home, Sixteenth Street and Balboa Park .. $1.00 per annum 
Helping Hand Day Nursery, Twenty-third and G Sts .. $1.00 per annum 
Twenty Churches ............................. :ic pet· 100 cu. ft. 
Twenty-one Schools ........................... :ic• per 100 cu. ft. 
All Municipal Departments ..................... :ic. per 100 cu. ft. 

MAINS-
Mains-Services 

1. Kind of Pipe-Cast-iron. 
2. Sizes-From 2" to 36". 
3. Extended 146,919 feet during year. 
4. Total now in use-368.2 miles. _ . 
5. Length of pipes less than 4" in diameter--:190.6:• •.mies. 
6. Number of hydrants added during Y';ar, 1rnbhc ~1Hl pnva!e-;;-48. 
7. Number of hydrants, public and private, now Ill use--, Sa. 
8. Number of stop gates now in use-1886. 
9. Number of stop gates smaller than 4"-779. 

10. Range of pressure on mains-1 O lbs. to 150 lbs. 

SERVICES-
11. Kind of pipe--,vrought iron dipped. 
12. Sizes-¾" to 6". 
13. Extended-61,217 feet. 
14. Number of service taps added during year-2.241. 
l5. Number on and in use-12,681. 
16 - Average length of service-la feet. 
l7. Number of meters added-2,:i27. 
18. Number now in use-12,681. 
19 - Percentage of services metered-1 oo•,~ • 
20. Percentage of receiJJts from metered water (B-C)-100'/c,. 

Payments (monthly). In advance (No). 

Schedule Meter Rates 
Highest rate per 1000 Gallons ............... 10 cents 
Lowest rate per 1000 Gallons .............. • 7 ½ cents. 

Meter bills payable monthly. 

MINIMUM ANNUAL METER RATES. 
;% "-$1.00. ¾ "-$1.00. 1"-$1.00. 2"-$1.00. 4"-$1.00. 

Meter rent per annum. No rent. 
How often collected?-Monthly. 
Meters furnished by the City. 
Average price paid by City for fire hydrants each, 1>er annum,­

$25.00 rental. 
Automatic sprinkler, for fire su1,plies-Yes. 
Metered or unmetered-Metered. 

CITY 

Berkelev 

Escondido 

Livermore 

Loo Anlll!ll!B 

Modesto 

Jlational City 

Palo Alto 

Pasadena 

IPomona 

IRedl,.ndA 

l!'tan Bernardino 

San DieP.o 

l<:nn 'C'~nnr, -,co 

lsan Joae 

ISanta Ana 

!Stockton 

Banta :Barbara 
$u1aun 
ll'alle,jo 

DEPARTMENT OF WATER 

STATISTICS O:F WATF.R SUPPLIES OF CITIES O:F CALIFORJIIA, 

" . 
ll .. .. 

>, ... IOC "' ... ... 0 C ... 
"' ... I> ... "' ... "' ... .. .. 
:s .. " ::s .. .. ... Ill ;:, " 

.., 
" C m "' .... ... .. 

COUNTY 0 ... ... h C .. 
= ... C 0 .. 0 J: ... ... ., ...... .. m • .. .. o'al ... .., .... u m 

i1 
0 .. .. .. jS >, tO 

.. 0 .. .c :s .. " ,0.0 ... " 0 .. ... ... 
0 ,; C .. .c u m ..... ..... .. " .. .. " " ... ~: ... .. ~ .c .. .. ... 

p; 1-1 M u lll 

Alameda .35 24 Welle Ye1 ~ooqooo llo 90 

San Diego ,13 16 ~;:1:1Y Ne 994,000,000 llo 14 

Alameda .20 16 \VellB NI ?llnnnn ~l!B 21 

Loe AnP.elee .10 32 GrevitY N1 89&00QOOO es 54C 

Stanielau11 ,20 13 Wells N1 20QOOO es 21 

San Dietzo 
Sweetwate 

~ 1 114 ~nonooo gs - 10.5 111-1 ver Ye Ho 79 

Santa Clara ,12 15 Wells Ne 350.000 ea 20 

Loa Ani::eles ,135 20 Welle etc Ne 68DOGOOO eal70 

Loa 6nnelea 20 H> \Ye,, D • lie 1oonnnn ea 85 

San Re .. na"" • ~A • lfL l'.'I "'•11 A v., , '"'O"""" llo 45 

San Bernardino .13 17 Welle .,,, 27Rnn'\r, l,ea 80 

San Dietzo .10 10.5 
Gravity 
avstem Ye• ,i1on12soooo ea 368 

C!nn 'C'~nn-,iarn • :50 24 
Gravity ...,_. __ Ho t!ft "" 

Santa Cla..-n .25 15 Wl!lla :,o 22C.001l000 Vea 18 

Oran,ze 13 10 Wells No 9Doooon lle·A 2 

San Joacuin .25 16 Wells Ye, l.50r.ooo ~ea 4! 

Santa Barbara 
Jrav1t.y 

No 31'-00.000 5! .20 18 BVBt"m 1:0 
$o1Rno "1)0 26 1/elle N<> 70,00QOC.O lei ! 
l:lolano .20 17 I/ells !'lo L(i(,r;),(-CC:4:',rJt• :·n f,( 
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C 

C IO .. ... .. .. .... 
C cp .. m cm .. :;: -a .. 'U .. " ~ ~ "'"' .. ll " .. ::s .. II .. ., .. .. .. ... C 0. ... " ... 0 0 0 ::s ... U CD .. C h C ... " >, 0 ..... 
0 

~ 
...... 1 ,; ...... 
tU :,. :.. :a; 

3 5~ - 45 10000 

l~ 449 18 440 

3f 600 225 75 

360( '75000 - 51200 

lli~ 1703 225 -
4f 1950 4? 843 

11~ 1350 84 1250 

·471 10500 128 8500 

24f 3000 300 1800 

6~ 3000 300 ?O'J 

30( 3800 380 1eo 

?8! 12681 1112 1%1:11 

, .. ft ~.ftftft Al1 .......... 
41 ;;:,Qi) 175 3!lS·1 

"" -,.-.,,n '.11\ ::,~t"rJ 

25( 60fJ0 14~ 500 

225 S300 ::_')£, (!11 ll 
29 2?b (,Ci 50 

::.so 25fG ll:>O 12cc, 
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Impounding System 

.... in c- ~o m ,-f Cll Cll tO OI 0 ~ IO O> 
«l rt) c:-- .... IO (0 .., c:-- Cll IQ Cll lQ "° .... 
+> .... <D IO 0 IO C\l C\l OI N 0 It) 

~ 0-
0 N 0 c:-- N 10 0 It) 10 c:-- r-4 c-- "° E--t Cll .... .... C\l ..-f .... ... ... .., 

.... 

I 
I An,a of I Aren of Name Type When Capacity Elevnt·u Elcvnt'n kcS(;'r\'oir Wa.ltlnhed Built (gnllons) Top Outlet (acres> _ (sq. mis.) 

Chollas Hts .. Earth Fill and !-~ 90,000 000! 432' .390' 17 I 
Steel Plate 

I Lower Otay. Rock Fill and 1895 13, 000, 000, 000 484' 400' 1000 80 Steel Plate -97 

I 
Upper Otay. Arched Concrete 1901 1,090,000,000, 

_ _.. -, 
.:;21' 164 20 ,"'),"');) 

Barrett ...... Arched Concrete Proposod , 15,000,000 000 1(,21' 1506' <J.1() 

I 
185 or Rock Fill 

.Morena ..... Rock Fill 1912 , 15,000,000,000' .lU.32' 
' 

2<JI ,',' 1.370 135 ~----

- 0 0 
IO t<l IQ 
t<') Cl) OI 

t<) It) 

<O Ol a) IO 
\u OI 0 IO 

0 .,, IO c:-- IO 
tQ ~ t') .... OI 

C: 0 0 .., 
I:'- c--

Cll co "° 
N -Distributing Reservoirs ai -

= 0 :0 0 a) 
<O .., 0 z::.. r-4 
H cn r-4 .... 

c-- a) 

Name. I-< 
Built Capacity Condi- Ct! 
Date Construction. Elevation. Gallons. tion. 

Q) 

>--
University Concrete in Q) 
Heights, Excavation 396.0 Top. ..c 
Old .... · ........... 1886 Light Emb't, 383.fi Bot. 3,172,000 Good 

bD 
University Reinforced c:: ·c Heights, Concrete. 396.0 Top. :::s New · · · · · · ..... 1909 High Emb't. 383.5 Bot. 17,620,000 Good a 
Old Town ...... _1887 

Concrete lined 157.0 Top. :9 
High Emb't. 144.0 Bot. 3.620,000 Poor Ct! 

Lower ....J 

Point Loma Concrete lined 344.0 Top. 
382,000 Good 

r.n 
· · ... 1909 High Emb't. 335.0 Bot. c:: 

Upper Ct! 
385.0 Top. :E Point Loma , , ... 1886 li:xcavation 371.0 Bot. 1,190,000 Poor 

-'> 0 .., IO ti') ,.. 0 IO a) c:-- N 
Cll c:-- co c--
H Cll It) 

(XJ .... Q) 
t: .... . t') '<I' 
0 cn OI co 
r-f .., in 

co :0 .., 0 IO 0 0 .., 
= r-4 0 .., 0 0 z::.. t'- ... 
a) a> r-4 ... C\l co ... IQ ... IQ 

Cll c-- 0 IO IO 0 co :0 .... c:-- cn ·O> z::.. co I:'- 0 
IO I"') I<) c:-- c:-- Cll c:--

Cll Cll co 

11'> 0 co c:--;. .., 0 C:--' C\l .., ..... 0 Cll .., 
Pacific Excavation & 
Beach Embankment 297.0 Top. 

· · · · · · · ... 1909 Concrete l,ned 28fi.0 Bot. 2,400,000 Good 

La Jolla Excavation & 265.0 Top. 
· · · · · , .. 1909 High Emb't. 2fi0.0 Bot. !l88,999 Good 

t') .... .... in 

Cl) r-4 IO 0 0 0 .... Cll 0 IO I"') <O tQ 
tO .., co t') 0 t') t') c-- IO en .... <O c:--.... .., c:-- I"') w .., 

i:-- IO C-l c:-- 0 c:-- tO 
C\l C\l q ,-I <O "° 0 C, .., lCl co c:-- r-4 c:--

r-4 .... ,-4 ... .... 0) 

Stand Pipe at Steel on Earth University 
Heights ....... _ 1910 

and Concrete 448.4 Top. 
Base 396.0 Bot. 490,000 Good 

0 <21 I:'- en 0 
0 Cll t') c:-- .., 

~ ,-4 .... Cll .... IO 

Steel on Earth 
and Concrete 435.6 Top. 
Base 388.0 Bot. 442,96fi Good 

All the above res. • - t· f h t t d · are covered and ervo1rs, with the ex<·ev 1011 o t e wo s an pipes 
, screened. 

Stand Pipe at 
Point Loma .... _ 1910 

0 0 t-- 0 .., .... 

I 

::: rl .., t') 0 .... 0 
~ rl N .., tC) t') .... 

.... 
Q) ;.,-. ..., GS s::: .0 J--1 H >, s:: .... ~ Pt +> p, C) ... 

~ 
Q) 

~ ;:. :i g .s Q) 0 0 Q) 0 
~ < < ta 0 121 A 1:--t 



Month 

January 

February 

March 

A'Dril 
May 

June 

Julv 

Aunst 

September 

October 

November 

December 

Total 

1911 

Increase 

Month 

January 

Februarv 

March 

April 

Mav 
June 

July 

,,,,...,at 
Sent ember 

Octob,r 

November 
December 
Total 
1911 

Increase 

Statement of New Services, 1912 

f" Pipe One Inch bne and half incl Two Inch over Two InoheB Total 
?lo. Pipe a.ead No. Pipe Lead No. Pipe !Lead Ho. Pipe tLead Ho. Pipe 1&,ead Ho. Pipe 

184 4876' 3071 4 106 1 8' l 211 3' 4 126 1 12 1 193 6129' 
170 4487 284 l 28 2 2 48 4 2 

~ U .lDCJl 
80 4 l 41 3 1'76 4684 

172 4106 268 1'72 4106 
190 4781 286 6 223 10 l 12 2 2 4'7 4 199 6063 
118 2761 1'77 5 232 8 l 14 2 124 2997 
186 5001 2'78 5 161 9 1 38 2 5 

~ n.x Ino11 
167 12 l 15 3 197 5372 

213 5770 320 5 84 8 5 90 ,o 12 268 24 236 ~P.12 
191 57'1'7 287 6 184 12 3 165 

... "'"" -.... 8 13 3'19 32 l 9 3 214 6614 
169 4528 253 6 329 10 4 95 8 1'79 4952 
12'1 5962 161 11 19'1 12 4 lOP. '1 142 6261 
203 60'77 2'11 19 1'13 32 2 36 4 

~ our 1nc 
11 3 10 301 20 2 50 236 5637 

168 3902 210 6 122 10 1 15 2 
1:C. 11"&& Inc 

11 6 '1 231 25 2 20 174 4290 
~080 57018 5091 74 1839 121 20 520 45 60 1705 142 7 135 18 e241 1217 
532 25 10 22 7 596 
548 49 10 38 645 

Statement of Renewed Services for the Year 1912 

¾ inch One inch One and hali incl Two inches Total 

No. Pipe Leac1 lo. Pipe !Lead Bo. Pipe !Lead No, Pipe Lead :No. Pipe 

138 2505' 40' 14 3'181 28 1 5 530' 15' 157 3413' 

16 319 9 11 28'1 22 l 232 3 - 28 838 

12 314 11 '13 1928 '10 1 25 2 86 226'1 

12 271 18 12 328 20 l 36 2 25 634 

l'I 349 8 '18 2240 130 2 50 4 97 2639 

18 540 26 18 640 

57 2115 86 1 10 3 68 2125 

32 910 49 68 1691 9'1 2 '16 3 92 2676 
-

44 1023 74 2 208 4 46 1231 

36 1084 48 1 1 1-i 37 1085 

ll6 2842 155 4 131 .,, 2 3'1 4 122 3010 

46 1647 '1~ 1 17 1-i 47 1664 

644 1391.9 690 252 '1001 366 1 10 3 16 1192 34 813 22122 

42'1 '14 6 50'1 

11, l. '18 l. 10 306 

Lead 

330' 

297 

268 

301 

187 

304 

364 

342 

271 

180 

330 

253 

, 41'1 

Lead 

83' 

34 

73i 

40 

142 

26 

89 

149 

78 

49i 

166 
7'1 

100'1 

►..j 

0 
d 

~ 
::c 
> z z 
C 
> 
t"' 

;:ti -,•J 
"'C 
0 
;:ti 
>-3 
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COMPARATIVE S T A TE,4ENT 

of the number of miles of pipe in service. 

Size Dec. 31, 1911 Dec. 31, 1912 Increase. 

!" 50. 60.31 10.31 

l" 4. 4.45 .45 

l¼" .90 .90 

1½" ,60 .70 .10 

2" 100.31 119.07 18.76 
2½" 1.27 1.27 

3'' 3.78 3.78 

4" 60,41 61.45 1.04 
5n .28 .28 
6" 38.56 39.84 1.28 
7" .41 .41 

8" 13.65 14.29 .64 
10" 16.~6 17.37 1.11 

12" 26.18 26.89 .71 
16" 4.53 6.07 1.54 
18" 2.49 2.49 

20" .78 • 78 

24" .86 .99 . ,~ 
26" 1.16 1.16 

28" 1.00 1.00 

30" .83 2.66 1.83 

36" 1.12 1.86 .74 
·Total 329-38 368.02 38.64 

List of Gate Valves used in the Department of Water, 
City of San Diego, California 

1 !:, 
,. l." .)" -I" <," 8" 10" 12" I(,'' 20" 2.-1" 311" 

5 7iO 5 -150 .300 8'J 11-1 11.3 I'> I 11 ,l 

Total 1111111her of g-ales in use, 18/iS. 
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C'2 IO Ol C\1 \0 \0 r-1 C\1 \0 IO t".) tO C\Z 0 ro 
IO I":; C\1 O> Ol Ol I') r-1 z::-. C\1 r-1 qi 0 z::-. t() 
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Statement of Fire Hydrants, 1912 

Month Placed Removed Net 

January 

February 

March 2 2 

April 

May 22 22 

June 10 2 8 

July 8 2 6 

August 3 1 2 

September. 2. 2 

October. 6 6 

.November 

December 

Total 63 5 48 

C O M P A R A T I V E S T A T E M E N T 
of Fire Hydrants in service. 

December 1910 623 

December 1911 737 

.December 1912 785 
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List of Cast-Iron Pipes to be laid in 1913 by the 
Department of Water, San Diego, Cal. 

No. 
Job. Size. Class of Ft. On Street From Street To Street 
A 1 O" B 562 D Arctic Atlantic 
B 10" B 549 Juniper Arctic Atlantic 
D 12" B 1140 30th National Main 
E 12" B 2760 Main 30th Schley 
F 12" B 1350 26th & Schley Pierce National 
G 12" B 4620 Pierce Schley Sigsbee 
H 12" 1520 Sigsbee Pierce Logan 
I 12" B 1270 National Sigsbee N 
J 12" B 5440 S. F. Rt. Way G N 
K 12" B 5450 Atlantic G juniper 
L 12" B 1520 Evans Logan Pierce 
M 12" B 1340 Date Front Arctic 
N 12" B 2800 16th H 1400-A Park 
0 12" B 560 A Arctic Atlantic 
p 16" B 6500 Pa1·k Blvd. University C. of Park 
Q 12" B 1400 Laurel Front Fifth 
R 12" B 3040 Front Laurel Date 
s 16" B 7360 L 16th 32nd 
T 24" B 5600 30th Ash N 
u ~4" B 6300 Park Blvd. C of Park 10th & A 
V 12' B 3020 25th F N 
\V 12" B 2160 N 9th 16th 
X 12" B 1860 Front Date B 

8" 1840 B 
y 6" B 2700 State Date Kalmia 
z 12" B 200 8th M 200' S 
AA 12" B Schley Pierce 26th 
BB 8" B 1740 \Voolman 30th Ea.st 
cc 8" B 80 K E-L 22nd W-L 22nd 
DD 8" B 1320 K 30th 32nd 
EE 8" B 1680 J 20th 25th 
FF 8" B 3420 20th D N 
GG 8" B 1530 28th National Colton 
HH 8" B 640 6th Univ. Ave. Washington 
11 8" B 300 \Vashington 5th 6th 
JJ 12" B 125 Columbia Across D 
KK I 2" B 325 Columbia A B 
LL 12" B 12fi State Across D 
MM 12" B 325 State A B 
NN 12' B 470 Union C D 
00 12" B 325 Union A B 
pp 12" B 125 Front Across D 
QQ 12· B 325 Front A B 
RR 10" B 125 First Across D 
ss 10 B 125 s~cond Across D 
TT 1 O" B 80 Second Across D 
vv 12 C 1400 Date 5th F,·ont 
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V. 

Letter from Rudolph Wueste, Assistant Engineer 
Southern California Mountain Water Company 

B.1RRETT D.u1. Dulzu1·c1 l'ost Offier, Calif., 
.J au un ry 1 :3, 1 !Jl :J. 

.:II.1 .. JOH HER13EWL' R. F.1 Y. 

Superintendent of the Depadlllcnt ol' W,1t1•1·, 
San Diego. Californi:i. 

DE.\R Sm: 
I have at lHm<l a ·opv of yo111· 1·t•q11est l'ot· cl-tt-, 1· . 1 . " · ' ,. _01 yo111· an-

1111a repol't ,nth ma1111sel'i11t re<111est th·tt T 11·11·t1· •1·J)• t · . _. . . - ' ' e <1 <' l n sa 111 <' 
~clay __ m rcec1vmg this invitation and pr1,ss ol' 11·01·k has ,na<lP i~ 
1111poss1hle to eoneentl'ate on the 111attc1· 11ntil now. 

Trusting that this will arrive in tim' to lie of I am 11s1: to you, 
Very trnly, 

.R. Vl I rn:-;TE, .!Ls.· l. 1!) 11 [Jr. 

ANNl'AL H.El'OH'l'. 

I take ,11 .. -1,-11 , · · · · 1· · ~, ,, lC Ill g1nog yo11 11fl)' HI ()l'lliillllJII J • , .. 
on tb, p·irt f 1 · · - 111".) p<iss<'ss 
-.:\, ,< 0 t 1e systr·111 of tl1e SoL1tlic•1·n l'alifornia :.\lounhin 
v ,tter omp•tn .· 1 . . ' . · ' Y \llt I wl11 ·h r illll l'OIJ11('1°t('() T 'l • • ti 
I ornt.· you 11· l l , _ . · . _ · 'sSumc iat 
", ... 1 1 .. · ou c be 111ost mtcrest<·ll rn 1rn11ld be siieh :is li·ive . 
,.,encl ,I JC,ll 10" Ol' al', )' ,_ ,l 
·1t 111·(,sPnt .. b c e o a r•(!o111111endator,v nati1n•. -:\fy own ti, , -· ls too sl!ort t. . . . . . - 11c 
in 01· lcr to r11-,1 1 • u ))Leparn nnythrng· stnv111g ;it ddnil. ·llso 

« ce t 111, l c tt . . _ , ' ·- · 
have it ;-1t once. r•, ol vHl11e to yot1, yot1 prohahl? sho11lcl 

('om /Ill' 111/a/J/f l'r•r I I,'(//'(• 

.As di1·el'toi·:s .10 1 ' t 11·01·1- · -1- I · 1 1 · 1· t111·es or th 8 \l!l'S 111 t ll' )Ill ( Ill/! (). ,-;011H· ul: the sl'l'ill'-
e ' outllel'n Calil'omia \lounb1in Watr•1· ( '0111pany \\·e 

Ul~l,AH.TM 1.;NT OF' WATJ;.R 

have j11:--;t 1·1111s<· i'ol' a little pl'idl' in th rcsnlt 11· ltav accom­
pfo;hl'd. On 01w hand we ,rn1·k d in a pioue r field \\here failure 
,,·as in so1111• <·as<'s pn·clidt•d: on the other hand 11·c worked 11·here 
other:, h,1d fail Pt!. 'vVv \\'C:l'ked against a ~I' at many odd.. The 
topogra pity or I ht• l':1stPrn division of thr 'onthern alifornia 
;.\fountain \,\'at,,1· ('on1pany·s s_vstc111 is l'xeeedingly rough; tran -
pol'tation nnd <·n111m1rnil'ation l'Onditions ,rere ·L'l!de and nnsati -
l'ador.v in 1•xad proportion. Tlw settle1·s hall much of the fron­
ti(•1·1111•11 ·s 11ttit11d<· alio11t tl1P111. Our ,rn1·k in the-·e hill: ,ras au 
intrt1sin11 of thP adivity ol' tht' l'ity spirit. vVe have all ben fitted 
hy bet1 l'I' at·q 1m in ta nl·t'. 

Ess,•11/iols (',11·f·1·cd. l ·pun 1·0111pletion ;rnd eolllrneneemcnt of 
opcL'atio11 or tht• .D1tlz11rn Conduit arly in ]!)09 the next step 111 

th• log-i<·al st·alP or i111portarn·t> \\'Hs i1;1mccliHtely begun. And so 
it was that ,n· wo1·ked 11ns11·P1Tingl:v on the ::.\[orcna Dam until 
its completion last s11111111l'I'. We nl'e glad to ::;a? that we covered 
evel'y essential in thPSl' l\ro job::;, bu,;y as 11·e ,rel'e. In making 
this statenwnt ,,·c• clo not g-ainsay that thel'C m· .·on1e refinemeuts 
that ,1·1· ham <>lllit1t'd. 'vYP hl'licve that it 1rill be largely these 
refinenwnts that: '"ill on·llP:V the attl'ntiou that 11·ill he devoted to 
these t\\·o <·otnpletL-d str11d11t·e:s. It is ahrn::·, oE eourse, uece sary 
to eonsidl't' in this t'Oll~h seetion where ,rntel' deYclopment is so 
eostly \\·hJ>thcr tlH' t•ml .illstifie.- the means. I ropo eel .-tructnral 
n:fine111<·nts should pass this test . 

.\' <'<'<'-~si I _If for F II rllu r 1\ 11r!.. PrP[Hl l'ntion::; 11·iU also now 
prol>al>l.v hl• 111ade for taking hold of other nc1r .-trnct111'-S. 'l'he 
f'ut11rc consideration or thL•s1• ,ms ahrn~•.- realized aud never ob­
:;etncd . 

. llorl'11 11 na111. Tiu· :\lorl'na Dam i:; finishl'd and here 111any 
uf th<~ little extrns h;J\'t' :il1·ead.v been nllllell. Others ll'ill doubt­
lcs:; r·1·op 11p and ,,·ill hn,•p to he met as tht•v ari.-e. 

V•le do nut hPli •,·p tl1nt 111any 1n·ohle1·;1s in the operation of 
:.\lol'cua 11:ivc l'Sl'HJWll us. 'l'IH' 111:111 in t·harg-e there Jw. letters 
from me eon·1·ing all u[ his routine 1rork. His tlutic · ar livcrse 
in nat111•p_ lfr 11111st do t•,·ci·ything frorn co,rhoyin"' aftee c,1ttle 

to operating· the outlet ,·nlY's. 
A ,-;_vsh•111 nl" hunting and .-hing- pcrn1its that 11·ill rnake the­

upp1·ntion or th<• :\lot·<•ua honts sell'.-sustnining, ,1·ill bo wclco1,1c. 
N ·arly :J;l 000.00 n r<· ti<·tl 11p in tl1c ;\lo1·ew1 boats an<l tltl'l'C "·ill be 
eonstnnt 1·x1H·nsc> or J'<'(Htinting- and n•pnirin;.;. 

'l'h1-· :'11<11·,•1111 k<•c·p<·1· sho1tld h{' g-i,·pn pu1rp1· to rnake nreests. 
'l'liis 11111y st•1·,·,, ,r<·ll in lil-nli11g ll'ith poal'hl'l'S ot· an attc111pt al 
anan·ltisti{' d<·st1·11diuu nr pi-opel'ty. .Lt td10nld be reu1011Lhere<l 
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th,1t tl1v lllll' nil1H•r,1hlP point in thP :\lorena strueture 1s the Out­
let Tower. 

D11/z11ra ('1n"lllit /11tak1 /111proi·e111c11/s. \Ve .-pent about 
$3000.00 on the D11lz111·a ( 'ond11it in Augw,t. September and Oe­
tohe1· of 1 !ll 2 011 a joh that 11·c designated as umber JO and 
calll·<I "1.ntake T111prm·e111<•nts". \Vith 11m·cgulated dirnrsion 
eonditions now lun1liz1•d at Pine Creek. it ,ms advisable to make 
conditions thel'e Sil frr and 11w1·e l'om·enient. This ,rork has been 
finished in fil'st da:-.,; ,-hape and \\'ill. ire believe .-ho11· up ,rel! un­
de1· ad1rnl 11·orking- 1·nrn1itions this ~l'ason. 

('011d11il .llai11l,·11a11u. He,-ides the abO\'l' i111provemeots, ll'C 

spent 1·011gltly ~poo.on in 0111· Conduit :\Jaintenaoee .Aceount o,·er 
and above• till· ;:alnrit>s of the t\\'O rcn·1ilar 'onduit employees. 
This su111 paid for the· 1·alking and tHl'l'ing of eight of the import­
ant fitrrnes or th1• li1w mid H l·nn,-iderahle a111ou11t of fixing up 
arountl the Barrdt p1·L•111ises. 

Jol,11so11 ('a11111 l/1111s<'. Al,-o 11·e s1wnt auother $250.00 over 
and ahovl' rt>g11la1· ;:;ilHril•s in the 1:onstn1diou ol' a house at John­
son ('a111p, that 11·<nild h1• fit fo1· a lllilll 1rith a family to live in. 
Thl' <·Xpl'uditi1r1• of thl'S<' sums is a 1·e1·~· unusual example of the 
bona fide polit:y I ,ms allo,red to pur,-11e sint:e the closure of the 
sale of' our s_v,;tc•111 to thL· l'ity of San Diego. 

P11rl/1er ('011r/11il /111prn1·,•1111•11/s. 'L'hl're are ful'thet· neecs­
sat·y i111p1·ovl•111(•nts that \\'ill nat11rall,v fall to the sltarc of the 
Dell' 011·11er·s. :--.:l•nrl,,· all thc~l' 1·ccei,·e gt•t1<•1·,t! nwntion in a re­
port, \\·hit:h I f'unrnnlt•d to :\Ir. O'Sha11glrncss_v ou October 9, 
l!J12. ,\.lso in this sa11Jl' rl'pol't ,rill hl' found 11111th detail that 
involVl'd l'Onsidl•t·ahle lalHw to (·olle<:t and 1rhieh 111ay be u:;ed a.­
a base to ll'Ol'k upon. 1rhl'l1L'\"l'I' any of thl'se liue:-; of i1nprovement 
are <:ontL-111plated. 

('()llu111/'l/od Fl1u111. It 11·ill ht• advisable to cal'l'y thl' Cot-
to111rnod Jntakl' 11p,-t1·1•a111 about ;l] 00 rPet in the shape of a trestled 
f-lu111c. A hett1•r tl'111po1·H1·.v divl'rsiun dam-site is [ound ;it thi:-; 
point and L-li111i1rntio11 of' sand ll'ill he 1111l(k po.·sihlr. Roughly 
this ll'ill 1:ost ~-l-()()0.00 if thP i-lunw 111atPl'inl on hanll at present 
11·et·e used. 

1'1111111•/ .\'11111/Jl'r 0111. 'l'u1rnl'I >!11111hl•1· One 11·ill rcqnit·e 
801111· <·0111·1·l't1• lining 1H•111· thl' 1·l'nt<'I'. Thi,; is thl' only oue of thl' 
cighteeJJ t11111wl:-: or thP Cond11it sho11"i.11g any detl'l'ioration. Of 
C'Olll's1• a s11dd1•11 hlol'lrngP in this turnwl \\·ith thl' dikh rnnniog 
f1ill 11·ill 1·1111:-:t• l111,·u1· ,it so111c• point north ul' t-l1P tnunel 111011th. 

8/al1l1i11_1; 111/1I 'f'ri111!lli11_1;. ( 'uu,-idl'n1hle slahhiug anti tri111-
ming- ,;lio1tld hv lloJH• ,tlu11g· thl' opl'n :-;ediou:-; that Hl'l' dat1gL'l'o11s. 
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\. c:arcl'ul list or these pla,·cs apfH'ars in 111y r1•p<Jl'1' ol' 01'\uher fl, 

Hll2, an 1 I there 111ak<• spl•<:ial 111ention or 1 Ii(• st'dion lH'hrccn 
'l'unnel 1, ,'onth and 'l'unncl 11/1. :\"orth. tl11• T1u11H'I :\ '1'11nncl -:1: 

section, the Jap eut ahon' Johnson ( ';1n1p and t-111' op,•n l'llt at 
the south end or Tunnel ;i 11~. It is h<'tt<•1· also tn · hrinµ: llo\\'11 
clangcrou.- t·ot:ks anll earth \\·ith p1J\nl1•1· in tli\' s111n1111·1· ti111e than 
to wait for them to L·0111c clo\\·n in tl11• rain.v s1•;1so11. 

.llol'e Was/ (Jatr,.~. Aclclitional \1·;1stl'-g·;it1•s 11t 'l'111111l'l ] . 
North, Tunnel ;3_ 8011th an<l 'l'ttnll(•l --1-. ~01'1")1. mnild lw insur­
ance again.t pos.-iblc disastC't' in s1•1·ti1111s l"Untrnll1•d h:v s111·h ~rntcs. 

Ope11 Cul Tu1111rl (; 8. Tlw ntwn 1·11t at th,, so11th \'llcl ol' 
Tunnel N11ml er (j <·logs badly \1·ith g1·11ss and ll"il111\1·s <'\'('1',Y year. 
'l'his se·tion is unlirwd and tli1' slug·g·isl1 1·11r1·1·11t d1:posits silt in 
which th vcgetatiou grO\l"S. Lining· 11"011 Id <·111·1• this ,·ond ition. 

Flum Repairs i11 l!l12. Our ,rnrk (i11 t-l1t• fl11111l'S or thl' Uon­
duit was in a \nt.)' xpcrilllental this s1•;1son. TIH· 1·1•s1ilts of this 
sca·on's wot'], \rill d•tC'rmine \1·l1r1t to 1lo 11·itl1 tlit> lli1111('S next 
sea.on. Flume repnii·s in till' sl1Hp<' or 1·:ilking· and tal'l'ing- have 

incuucd in annual cxpensrs. 

Road H, ]JClirs. Our roads and ti-nils 1\·ill J'('ljtlil'c tit(· usual 
maintenance 1\'0l'k to kci>p the111 1·ro111 \rnslt i ng. 

1' lepluJ11rs. The .farn11l-lfarrdt-:'llorl't1H-( 'a111po tl'lvpltoue 
situation i.- c:ov L'Cd in 111y Jetter to yo11 .fa1111c1ry 1:{. l!l]:~. clc\·oti·d 
to that suh,je •t ntircly. · 

The transfc1: of' the tr•!Ppho1w li1w 1'1'0111 l{arrdt 1o .Johnson 
Camp to tlte Conduit h(•t1<'h is a(his:tldc·. It \\'as origi1rnll_y str11ug 
along the roc:ks a ntl ti·<•es in the Cotton 11·ood go l'µ'e so ns to a \'Oitl 
injury from th, shootino- in the road l·rrnsti-11di11n 1'1·0111 l~an:l'tt 
to Dulzun1 Su111mit and 0 Jws ncve1· hePn 1·lia11g-1·d. Tnrnhlt· shoot­
ing on this line is alrnost f'ol'l>idding. H,p;1d,v 111·1·1·ssiliility alll1 
emeL"gency use 1·e<;onimen Is t:hang·i11g· tl1is !in(• to tl1t• ( 'onduit 
itself. 

Explol'ation of U1r Bal'l'CII [)r1111-silr. 0111· .Job 1():'i ( l{;11·1·ett 
DL"ift) is still in progress and th<" rol'k li1•ing· pit'n·Pd 110\\" is ol' 
vel'y good r1uality. The •ontin11,11we lH' non-1·ontint1a1w1' ol' this 
cxplorntion work lies \\'it11 you. To dah• T ltnYv \rnrk,·d 1111dt'I' 
:i1r. ~'Sl~aughncssy's JH:i·soi~al s11pt•n·ision on this pHl'l'i1·ulnr. [ 
unhcsitatmgly say that ft c:lian11·1• or· (·n·\1· in tltis 1·11s1· \\'\Jtild 11w;rn 
a Jo:a.s of tin1e and monc•.v. T~r' ti\'<> 1111•n i11 th<' d1·i ft Hr<' ;\l<'xi­
r•,1ns. lrnt \l'i•1·0 <·ltos,·n ll'it"lt ri•l'1•1•pJl<'<' to t li,·ir l10111•st\· ,11HI sti•ndi­
rn,.-s. 'J'IH•ir wag1•s a1·1, *:l.(JO 11nd *2.:iO 1·1•sp<'l'ti,·Pl.~'- '1'111•.v ;11·1• 
HU\\' 8:i fol't in oo the ffrst profH>sPd L'Olll'Sl' ol' aho11t l;i() i'l'd. 

G7 

B1·1111lijin1fi1111 u111I .l/ai11/111a11c1 tJf f'remis<'.~- I a111 pleasctl 
to note ,vo111· attit11dl' on tlH' 1·a1·l· or tlte imrnediate premise.- of 
the lto11H•s or th1· 1·111pln,\·1·l's of thl' "\Vatt,1· Dl'pal'tment and th 
app 0 arnn1·Ps ol' tit,· \·i,·initi,·s ot' till' st!'lld11n•s. It is right that 
these litt.lt• pnh·l1<•s sl1iJ1Jld ht• in first l'las.- ordl'r and be rnalle 
hl'at1til'1il l,.v s11itnlil1· plnn1inµ-s. Hig-ltt hC't'l'. too, .-ho11ld t:01ne the 
pt·op1·1· 111nin1(•11a 111·1· d tlt1• llltilding-.- themselves. Painting of the 
J"ollllson ( 'a111p. lln1Tdt and :\lon·nn tat·l'-takl'rs' quarters will both 
JJL·est·n·e tl1<•111 ;111d 1•ri1111111·1· tl1<'i1· attrndi\-l'JH•ss. 

Olay .l/11s111111. II' y11t1 1·a1'!'_\· out your Otay 11111::;cu111 idea [ 
::;!tall IJ1· an 1·11tlt11siasti,· l\"lll'k1·1· !'or till' sa111l'. 

flrt!J (',·11/1-~- I l1n\·1' nll'1·ady \Hittcn on our local hay-rai.-iug 
pl'Olil<•111s in 111,\' l1·tt<-1· 111' 11t•e1•111he1· 2:3. 1!)]2 . .[ speak ol: tlti.­
q11estior1 11·it11 s1:1111• i11,-,i1,d1t. IH•1·a11s1• of' additional sunclt·y and eon­
tingen1·.v <'XJ><'n:-·1·s tlii11" I lta\'l' pt•rson,tlly experienced in a Mina 
at tlte l'a1·111i1q.r _!.!n1111· that p11t-s Hdual 1·osts !'al' nhove fit·st esti­
mates. 

A 11/111111,bi/,. I nlso sp1.k1· 1o yo11 i11 that :-;'111te Jptter ol: De-
eellllier 2:l, 1 !l 1 ~- d t 111• a1h·isnhilit.v ol' the p11r<:lrnse of ,1 light. 
cheap a11hn11ohill' 1·n1· tltis ,·011ntr_v 11sl'. 

f'cn11ils 11111/ /)11i11/y (!111111 \\'an/111. 'l'lte lt11nting unll fish­
ing P<'l'lllit qttl'st ion is 11111· tltat _\·011 lta\·e t:011side1·etl sufficiently 
yo11rself'. I a111 1'11n1i,-,lit'd 1·opil's ol' all sut:11 IH'l'lllits at present, 
and it \\'ill l>1• \\"I'll 1'01· s111·h prndin• to l'Ontinue. 'l'hc keepers nt 
tile Ot;1_vs, al ;\ln1·,·nn ;111d 111<' Supl'n·isor \rill IH'II he deputized a.­
ga111<· \1·111'll1·11s 11·itli jllll\"1·1· to arrest. 

li1·11u1·ti11y l11 ('ily /loll. ~\ s_vst1•111 ol' dail.v 1·epul'ting- of 
\rnter ii(•ig·hts illld g·1•n1·1·al 1·011ditio11s to hl'cttlq11arkrs is (•11sto111at·y 
on all s,vst<'111s ol' this kind. I shall l,p glml to discuss this \rith 
you. 

8/111,<lonl 1-'11r111s 11111/ ,'-{lo/iu1111·.11. I an1 assu111ing that you 
a1·' \1·orki11g IIJ) 11 syst1·111 ol' sh111danl l'o!'111s ;tnd :-;tatiotH'l',V from 
you 1· l'1•f'1"r1·111·1· to n·purt hl;inks !'or titl' l'ond11it f'OJ.'('('. 8inr:e 
Septe111 IJ<'r 1, 1 !l I~- I 1111 \"I' 1·a 1Til'cl on a systl'lll of lli11 ry t:ards for 
tl1e l'llt[Jlo_v1•1•s that ha\·,, IJ1'l'II n·!'_v ltl'lpfnl. l'ndcr tltis eaption 
\\·01.ild nat11rnlly !'all tlt1· posting- >I' p1·opertics \rith standard 
11oti1:f'S. 

1'1 !'!, 11i1"t1/ f.'1s111rd1. v\'ltatl'\'l'I' li1ws of tl'l'hnie;il r •searc:lt 
have bc·1•11 so l';i r 1·1.11d11d1·d in 1·on1wdiou \1·ith the Southt>l'll Cali­
forni11 :\lo11111;1i11 \Ynti-1· l 'n111pa11_\· should 11udl•1· no eirt:ttmstances 
ex1wri1•11<·1· int1•1·1·11pti,111 th1·011g·lt thl' trn11:-;1'1•1· of till' p1·01 el'ti<c'S to 
tl1u <'ity. '1'111· \·,1'11,• nl· l1·nk;ig1•. t'UIJH>1·ntion and 111un•11H•nt L'C't·­
onls is dl'p1•11d1·11t i11 11 gT1•:it 111l•;1s11n• 11pu11 tlte t·cg-11hnity \rith 
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1rhich they al'e kept, and ii' ·onti1rned. this rnlt1P i1W!'l'asl's .veal' 
by year. I ,rill take up th• niatt<•1.· of the .Ja111t1I .ind lfal'vey 
Ranch ganging stations \\'ith you ,rhen next in ~;!11 Dil'go. 

Tlte Larger (J1(('.~/io11s. I havL' p11rpos1'I.Y 1·efr,1ined l'L'l>m 
d1relling upon th la1•rre1· questiom; ol' tilt· systl'111. 'l'IH's<' fell upon 
:\Ir. O'Shaughnessy's shonlders h1•1·etoful'e'. I ho\\·t•n•r hope to 
merit any confidence ,vo11 \\'ill place in nil' in thl'Sl' nrntte•1·s in th• 
future 1rhen I hare assunwd 111,v m·,,· dutie•s. Also 1 kno\\' that 
you have yoursell' put these questions undl'I' t·rnss- •x;1111ination. 

I inten l spenclinrr severn.l days 011 the· ,r<•st<•1·n division of 
the sy.-tem this \l'CCk ii' the "·catlH·1· 1·untinu1•s fine. I shall sl'e you 
in San Diego bcfo1· going on this trip. 

Vl. 

Letter from Max Watson, M. H., Pueblo Forester 

J a 1111a 1·y 1-1:, l!:)l;J_ 
.\J.1JoH lfEHBI::HT R. F.1 Y, 

• 'upcrint ·ml •nt DPpal't111ent ol' 'vVat1·1·, 
!::lan Diego, Cali!'. 

Di::.11~ SIR: 
In con1pliance 1,·ith yuul' reepwst to parti1·ipatl' in tiH· ,111n11al 

report of the Wate1· Depal'trnent ,,·ith S!H'l'inl rl'fel'l'lll'C to the 
problems that will be conl'1·ontcd in taking o\'l'I' thl' holdings of 
the !::louthem California :\fountain Water Co111pan,v, I arn sub­
mitting the follo\\'ing lata and n·L·orn111l'ndations, 11·hi<·h 1 eon­
sider ,rill lie of valuC' in the man, 1ge 111rnt of this p1·opert.v. 

Till' 11·oblems that a1·e involvL•cl in taking 0\'l'l' tl11• l'llti1·c sys­
t<'lll HIT onps that arp ol' the· 11t111ost i111porta11t·e·. ;111d should he 
giv<'n <·a1·l'l'1il st11cly, as it is 11pu11 this part ol' the systP111 th,1t tht' 
entir • life and t·xist<·ne·e• de·p1·nds. '1'111· [)e•part1111•11t l1t•1·0111cs in­
tet.'csted anLl should seek to cuutl'(JI as l'al' as possihl1•. not only the 
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lands ,,·hi1·h 1·0111C' into its ad11al possession. but all of the ,11'ea 
in<.:l11d<•d in thl' cil'ainage hasin. 

llpon this 1·onsid1•ration the p!'ohlems most important to he 
handle•d an• thus<· or conse•1·rntion and \\'ate1·shed pt·otection · and 
as a 1·<•s1ilt in\'Oln•s q11L•stiu11s o[ Fo1·estl'.Y ,rith special reference 
to fire prntl'l'tion aml grazincr pl'i\'ilt•ges. 

< !onsidt•l'ing that prndil'ally all o[ thL' ,rntcrshed of the sy:­
tem is irwllllh'cl in thP l 'lc\'clancl National F'o1·est of ,rhich the 
Gov<'rn111t•nt has l'ontrnl. it might Ill' \\'l'll to fil'st submit data and 
l'l'l'01111111•ndatio11s as to tlH' t·<>lationship that i.- hound to exist he­
t,,·p1•n tl1t• D1•pa d111P11t and the l◄ 0l'est 8et'vitc. 

App1·oxi11rnkly 200.000 acres of the dl'ainn<>c basin al'e in­
e·l11dl'd ,1·ithi11 the• hounds or the National Fon•st. [ pon this area 
thl' 1 ◄'01·e•st ~1•1·,·ie·1' hns tht'l:'l' l'eg11lar l'anges all the y~nr a1·ou111l 
and two 1•:xtrn lin· guards dul'ing the fin• spason. All the money 
cxpendL'd h.v the Fol'l'st ~en·ice upon this a1·ea is exp1·e.-sly for 
the <·ons1•n·;1tinn and 111aintcnante of the "·ntt>l'shed. and without 
this p111·posP ,,·011ld han• no t'L•ason to he expended. 

TIH· l'ollmring is a list ol' the a111ounts L'XpPn lcd by the For-
Pst Spn·i1•p cl' ,rhith thl' t·it_v l'('C('i\'l'd dil'C'd benefit: 

Ra11ger at Dulzura ........................ $1100.00 
1-la11ger at Campo ......................... 1100.00 
Ranger at Descanso ....................... 1100.00 
Guards ....................... , ......... 1350.00 
Office expenditures for regulation ............ 1000.00 
Forage for Rangers and Guards. . . . . . . . . . . . . 800.00 
Average extra c-ost of extinguishing fires ...... 1500.00 

Total expenditure per year on watersheds .. $7950.00 

Asid1• 1'1'0111 this tht' F'on•st ~et·\'i ·c has e.-tahlish d hon:e.­
nnd barns ;1ud pun·hasl'd tools for fii·e pl'otcl'tion to the amonnt 
of' *40()(),00. 

'l'a king in to 1·onsid1•1·a tion thn t the Go,·ernlllcnt has already 
estahlishl'd a systt·rn and l'ill'h ,VL'Hl' ex1wmls a C'onsid,rable amount 
fo1· titl'i1· prntel'tion, it IH'l·u111c•s appa1·ent that the Water Depart-
111L•nt should 1•ndL•m·o1· to \l'lll'k as lrnl'll1onio11~ly as possible \\'ith 
tile Po1•pst ~l•1·vil'e. 

'l'ht• l'ollowing 1·1•1·ommemlations a1·c largely those suO'ge.-tcd 
hy thP !-,;1qwrviso1· ol' th1• l'levelallll National For t. 

As di1·1•d a <·onn1•dio11 as possible should he establi ·heel in 
ti1<' tclL0 pho111• s1•1·,·i1·L' hl't\\'PL'll thL• Rangel' Stations and th \.\Tater 
Dcpart111l'nt Stations. ,,·ith spel'ial n·l'el'ente to the connection he­
t\n•en ( 'arnpo and :.\lot·ena D,1111. Assistance should be given to 
the diffl'l'l•nt rn111·h1•1·s upon thl' ,ratel'shed to\\-al'd in. tailing tele­
pl1on1•s ,rith thl' 1·1•g1ilalio11s that offi<•ial business should have n 
1·ight or \\·a_v 011 the• line• and that th1• tl'lt•phon('s \\'Olllcl ahrnys 
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IJI' :it s<·r·,·iv<' ul' thl' l:'orl'st Ser·,·il'P in t:ase ol' lire. The men \\"Ol"k­
ing· 1"01· tit(' \V1111•r D<•part1111•11t sho11ld have a rcgulal' time during 
tlt1• ffrl' s<·,1son l'ol' ~dting- in to\ll·h \\'ith the Rnngers so tl1at any 
fin· t·o11ld 11<' r1·po1·t'l'd p1·0111ptly and the l\ro departments be kept 
in <·lus1• to1ll'h \\'illt ,.;wh ot:hL•r. Tit• vVater Dcpart111ent men 
slt11uld lu1\"e 1·0111pld1• 111,1ps ol' till' drain11g1• hn -in sho\\'ing the lo-
1·;1! iu11 ol' 11II r1111vh1•s a11d th• lo<·at'ion nl' all tool boxes. 

'l'lrf' 111a11 in a11tl1orit-,v at L',l(·h ·water Department Station 
slto11ld bl' appointed a State Fi1·1• \~Tarden and in case ot' fire 
slto1rld laki- tlt1• initiati\'I• in valling out 111cn autl should notify the 
ne.11·1·st 1·a111p•1· .is s11t;ll as pussihlc. All men should he instru.etell 
as to ,,·!tat \\·01rld lie cxpl'<"t1•d ol' t·lte111 in l'asc ol' fin• .·o that p1·0111pt 

m·tion 111ig-hl he secun•d. 
"\11 a rrn 11g<·1111•11t shou Id lw 111ad' \\'ith the stOl'CS so that sup­

pl il's 1·011ld lie s1•1·11n·d 11,\" an_v onl' in n.uth rity "·itltout delay in 

1·.is1• ut: f-i1·c. 
In l'nse or .1 la1·ge fire 111ad1incs .-honld be nvailahle in the 

1·il_v t'or laking 111cn to the fi1·1•. 
_.,\ poliL·y ol' education should lie tukcn up through the ·oun­

tr_y ,whoo ls and in cVl'l'.)' utht•r ,my possible to educate the p "O­
pl1· li,·i11g 011 tltc ,rnkrshed in regard to till' ,rnrk that the Fore.-t 
:::i ·n·icc and tire vVatl'1· Department arc l'Ddca\'Oriog to do in the 
prut<•<:tion u[ till! DrninHg-e Systc111 and they should be made to 
feel th;1t this \\"<11·k is [or thL•ir dircl'i benefit and that th •y should 
'o-upernti• in e,·l'1·y \\·a_y possible. Tltcy should h • instrnctcd as 
to the L".Jrc o[ tltcit· spring-s nm! the dHn"el' of OH'L' 0 ·1·aziug so that 
the vallt-ys 111ight he protl'dL•d lro111 l'rosion. They should be 
111adc tu 110dersl;1nd 1·learl)· the dangt'I' ol: setting fires .rnd cspee­
ially upon land that ,,·as unfit l'ur agriculturnl purposes. Noth­
ing ,,·ould du :,,o 11111L·lt ttnrard th, protection ot' tlw 1rntcrsheds as 
tit!' <·u-operntion ol' the p\'opk liYiug thereon, as most or the fires 
arc started tl1roug-h l'Hrelcsslll'SS and L'OUld he easily prevenkd. 

r\sid1· l'rurn thL'St' t'L't·o111111L'Ddatiuns as to the relationship 
,r It i1· h sho1 ii d IJ<' 1•st,d1I isht•d 1ri th the Forest Scn·ice. l ,rould ree-
0111111L•11d that n n1rel'ul in,·1·ntorv be made ot' all the Janel 11ct11al­
ly mnwd liy the city and H 1•011;]1L'l'h1•usi\'l' plan 111ade for its dc­
v1·lup111<·nt. There arc a 1111111lwr o[ lol'atious ,rhere tlte planting 
ol' t1•pcs ,ro1rld be ol' a gl'<•at lil'tll'lit and of l'Otrniderahlc n1ltH·. A 
rn1rs1•1·.,· shn11ld IH' t"st;1hlishl•d at one of the Lla111s \\'here . lnuhs 
and ln•t•s 1·lHtld lw "'l'O\\·n !'or thl' hN111tifiL·,1tion of thr sites and 
!'he planting of !!.'L'O~:s should IH' onl' "·itlt till' idl'a ol' till' e~ntin­
llell pet•pptJ~atio; of th<' s_vst1•111 as a hl'l'itage to he forcvPL' in th<' 
hands ol' tl1<• JH'opll' !'or thl'ir lil'nefit. 

'l'n1sl'i11g that this t'<•po1·t l'IJ\'l'l'S till' g1·01uHl 1ksir' l 1 am 
R1•s1wdl'11ll_v :vo111·s. 

t'll.,x \V.1•1·s1J;,-;. ~I. 11.. !'111°/ilo l·'nrf'sl1 r. 



.. 
72 FOURTH ANNIAL REPORT 

VJT. 

History of San Diego Water Supply 
By FRANCIS('. FERRI~. 

Cnshie1·, DPJrn1·t111ent of V{ate1·. ( 'it,v ol' ~an Di<'g·o. 

Aniong the trnditions handed d01rn n•gnrding tlH• Pnl'ly 
history of !:Jan Diccro, aftc•1· its dis<·on•ry i>y Cahrillo. is one• tlint 
the great explo1·r1· knrw a goocJ ltarbo1· \\"IH·n hl' sa,1· it. Al:trl' 
entering Sau Dierro I1nrliol' lw sent !tis 111Pn a:slton• for a supply 
of. ,rater. They landed at Point Lo111n and folloll'ed tltl· l'ivt-1· 
ehannel until they fom1J a pool. This ll'as in Sl'ptl'rnlwr, li:i-:1:2 
at 11·hich time of the year, the ,1·atc1· of San Oi1·go rin•t· is sl'ldon1 
seen 1dJ01·e the surfa<:(' of tltc river ill'd, although tlt<•J'<' i:-; ahrny:-; an 
abu ntlancc just IJenea th t ltc dry, sand,v su l'f'a<·l•. 

The i111portanc, f 11·ater ,,·as also appa1·ent to tltt• t'o11nclp1• or 
the tir.-t }lissions in ('alil'o1.·11ia, FatlH·1· .Junipp1•0 ~<'t'l'a, and his 
wise c;ollt~agues, ll'hO in seleding a sit<' fo1· tit<• fil'st mission in 
Alta California. ~elected one at San Di1·go of 111ag-niti1·!'nt vic>,r and 
ll'Onderf'ully fertile soil. Tltey also 1·cctlizl·d that 1rnt1•1· ,,·as L'sscn­
tial to their suecess, and settled on tlte gentle slope a hovi> tltc river. 
'!'he running watel' of tltl' rivl'I' supplied tltl'ii- needs fo1· domestic 
11ses and also fol' their fields, except fot· a fell' d1·y 111011tlts of tlte 
yr•ar ll'hen they dug shalloll' ,rells in tlH, ,·alley. 

This ll'HS their \\'ater supply for alio11t six yea1·s. .As thei1· 
ffolds extended and their nu111he1·s increasc•d, it hc·1·HnH' llt'l"l'ssary 
to proeure a grrater and mOrl' 1·c~1·tain supply of' ,,·atl'r. Tit<> Frn.n­
eis ·an Fathers, ltaving an 11nli111ited supply of l'h<•ap laho1·, ,1·ent 
about ten miles up the river to wlH?l'<' it HO\n,d tltrnuglt a IHlLTo,1· 

goege \\)th a 1·0 ·k botton1. Here tl1<•y 1·unstntd<'d a l'l"ltdL', but 
~rnhstantial dam of solid 11rnsom·y ac·ross tl1<• rivPI' ht>tl. This darn 
,ms t11·u l111ndred arnl t,r<·nty-1'0111· frl't long, l'o111't<•<'ll i'L'd tltil'k 
and 1ilJ011t l'o111·tt-1't1 l'c•<'t l1ig·l1. 1•'1·0111 tl1is tlt1•,v 1:ond11d<·d tit<' im-
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pounded water through \\·ell-l'onstmcted ditehes, flumes, and tun­
nels to the mission lmildings and to their fields on high ground, 
thus providing an abundance of watl•r at all st•asons of the year. 
Later they built another dmn·similar to the first. and parts of tlwi-w 
can still be seen, standing cut as a lasting trihute to their builder:-;~ 
and establishing tlw fir!-;t water eon:-;pn•ation projed on thi:-; si<fo 
of the continent. 

Water has always been one of tlw great prohlPms to 8an 
Diego. rrhe Government rPcords show that Han Di<>go has a 
greater number of da)rs of :-;1mshine tlrnn any otlwr <•ity in th<' 
United States. This means there is less rain and more l'VHfHH'H­
tion. If we depend alone on the l0<·al rainfal1, our hopes for lw­
coming a great city would remain a dream. But San Diego is 
fortunately situated, heing nearly encirded hy lofty mmmtains 
within a radius of sixty miles, gradna1ly de<'reasing, rangt> a ft<•r 
range and vall<>y after valley, from a !wight of 6.800 fet>t to sea 
level. 

The first settlement at La Playa had to depend on ,,·p]ls or 
haul their supply of watt>r from the San Diego rin•r at Old 'rown. 
There was one att<>mpt made to strike artesian wat<.•r at La Playa. 
but this proje<~t was ahandonl•d af'tt•r they had sunk :mo fc>t>t 
without success. · 

At Old Town tlw cnly. water syi.;tem was the village pump 
or well. For sometime afkr A. E. Horton (known as l◄,atlwr 
Horton) had settled here and laid the foundation for tlw present 
San Diego, water was hault>d from the Han Diego riv<>r and sold 
from house to housc> for twenty-five <!ents a pail. Lat<•r <•ompc­
tition brought the pril·e down to twenty-five cents a harrel. 

As the town grew a number of wc>lls were sunk. Among tlw 
most important of these wells was the one on the Court HousP 
gronndi-;. Anotlwr well was located where the Old Horton Hons<' 
st ood, now the site of the l '. R. Grant Hotel. This wPll \\·as con­
sidered inexhaustihle. B<>sides supplying tlw needs of the ll'ading 
hotel, it furnished watPJ' to thP entil'P neighborhood. Another was 
sunk hy Captain 8ht->rman at Twenty-st->cond and H streets.· 

In 1871. the enterprising firm· of Calloway and Company 
made an attempt to find artesian water. 'rht-'Y i,;tr1wk wat<>r at a 
dept_h of 250 feet. Tlwy miked the City of San Diego for aid to 
contmue the work, hut tlw proposition to issup *10,000 City WatPl' 
honds to compl<'tt> tlw work was defeat<->d at an t->lcction lwld in 
.July, 1872. 

Han Di<>go expt•ri<1nel~d its fir:-;t '' hoo111 '' in 1872. This prom­
isP<l to tHkP it out of' thP villagP <·lass and tlw Jll'imitive wat<-1· sup-
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ply was soon outgrown; and with the prospect of a railroad, and 
the consequent increase in population, the need of water develop­
ment was plain. 'ro meet the demand the first water company 
was organized and incorporated, January 20, 187:3, under the 
nanw of the "San Diego Water Company." There were se,·en 
incorporators; the life of the corporation was for fifty years and 
H. :\I. Covert was the first president. 

On :\Iard1 rn, 187:3, tlw City of San Diego entered into a con­
trad with this company. granting to the company the right to 
dig or hore wells, Preet pumps, hoists, buildings, janks or reser­
voirs on tlw park of 0. P. Callmrny (later City Park, now Balboa 
Park). also to lay mains and pipes through the city's streets. In 
return for these rights or franchiHe the Company agreed to fur­
nish to the City, '· free of expern-e," 10,000 gallons of water per 
month for irrigation of parks ( ahout $1.00 worth), also all water 
neeessary for extingishing fires in the eity. rrhis contract was 
for fifty years. 

rrhe Company's first task was to complet<._, the well in Pound 
Canyon ( now Balboa Park). 'rl1is well was developed to a capac­
ity of 54,000 gallons per hour. The water mis pumped into two 
small reservoirs constructed hy the Water Company. One of 
these (loeated near tht> Watl•r Department's present repair shop) 
had an elevation of l 17 fpet and the other a 200 foot elevation. 
The comhinecl cnpacity of these reservoirs was about 170,000 gal­
lons. 

In :\Iard1 187-! tht-> Company laid nearly 18,000 feet of pipe, 
<~overing tlw following district: from the reservoir at Eleventh 
and Beech streets to I~IPventh and D strC'ets, from I~leventh and 
l) to l~ifth and D strt>l1 ts, thence to K street, along 
K street to Elev<.•nth stre<.->t and also from Ninth ahd D 
to K strt•et. This was the first water system and it was 
estimated at that timl', that the supply was sufficient for a popu­
lation of :30,000 peoph•. It ht->eirnw apparent in a few years, how­
Pver, that tlw existing supply was inadequate and in 1875 the 
Company increast->d its eapital stoek to $250.000 for the purpose 
of improving the systt>m. rrhey planned to bring water from San 
Diego riwr and to al•eomplish this, pumps were established in 
:\lission Valley near the Sandroek gradt>. A reservoir was built 
on the high mesa a how, known as l Tniversity Heights, near Adams 
avl•nue and Boundary. Tlw wat<•r was conveyed from the pumps 
·in the vallPy to this rl'servoir and for a time the system was sup­
plit->d from this sourl'l'. hut hl'l'HllSP of the several lnmdrNl fol't 
lift tlw pmnping- was <->x1wnsive so new wt>1ls Wl'l'<' i-mnk ahout 
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one-half mile west of the ol<l county farm near the river bed, to 
which the pumps were moved. 'rhe first wells and reservoirs, 
which are still in existence were ahandonnl. 

From this ~econd pumping plant the ( ~ompany drove a tun­
nel through the hilJs, heginning at the foot of the hill helow the 
County Hospital and making a grachrnl asl'Pnt to the top of the 
hill near the head of Curlew street. This tunnel was supposed 
lessen the cost of pumping. The water was piped through this 
tunnel to a new reservoir at Fifth and Ilawthorm•. 

This reseryoir was considered suffiC'iently high for pressure, 
for at that time there was little> thought that the higher land, now 
now known as FnivPrsity Heights, would ever he improved. 

11here were some extensions to the system of mains at this 
time also. In 1886 tlw Company in~talled a pumping plant at Old 
Town, with a capacity of o,600,000 gallons per day. 'rlwy also 
built a reservoir at Old 'fown with storage capacity of -!,206,000 
gallons and a standpipe on 8preckels Heights rnli fel•t high and 
thirty-six inches in diameter. 11 he top of this standpipe was -!01 
feet ahcve sea level, the oh,ject of whieh was to r<>gulak tlw prPs­
sure of the entire system. 

In 1887 and 1888 the average consumption was ahout :10,-
000,000 gallons per mcnth. with an estimatt>d population for 1887 
of 32,000. inhabitants. ('l'he consumption for mm will average 
nearly 7,500,000 gallons per day.) 

In 1886 and 1887 the <·ompany renPwed and ilwrc>ased all of 
their system of mains. ln .January, 18H0, they estimat<>d there 
were OYer sixty miles of mains in tlw system at a cost of $800,-
000.U0. 1,here were 185 fire hydrants for whieh tlw city paid the 
Company $100.00 each per year. 

While the San Diego Water Company was the only concern 
existing and supplying water to the city, a few enterprising and 
far-sighted citizens were diligently working to organizt> a new 
company to deYelop new sources. 'l'hey met and overeame many 
ohstacles and finally in :\lay, 188G, were incorporated under the 
name of the '' San Diego Flume Company,'' with George D. Cope­
land as president. 'rhe capital stock was $1,000,000, divided into 
lO.OOO :,;hares of $100.00 each. Their principal object was to irrigat<> 
au d develop lands in El Cajon Valley and La .:\lesa and ultimatc>ly to 
supply San Diego. Douglas Gunn 's '' Picturesque San Diego'' tells 
us that with the completion of this ttume system, San Diego would~ 
have enough water to <'.are for a population of 200,000 inhabitants. 
'1,1 . d ns prove to he a wild eHtimate, for as a mattPr of fad, there 
was IIIOl'P water <'.ontrade<l for them tlw syst<>m <~ould p1:o<l1we at 
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times, for when the 1:;ilurne Company was promoted their funds 
were largely derived from the sale of water rights along the route. 

· 'fhis system gets its supply from the Cuyamaca dam, con­
structed of earth and rock, forming a great lake at the foot of 
Cuyamaca l\Iountain, at an elevation of ahout 4500 feet. From 
the outlet at the dam, the water runs in a natural creek bed for 
eleven miles, from which it enters an open flume, and runs through 
El Cajon Valley and La :\Iesa to the city limits of San Dieg9. 'rhe 
work of this company has been of the greatest importance in the 
development of the orchards and farms and for domestic and ir­
rigation purposes of the suburbs east of San Diego. 

In 1894 the San Diego Water Company and the San Diego 
Flume Company were merged into one corporation under the 
title of the Consolidated Water Company. · The new company 
continued to serve San Diego; though the owners of the water 
rights of the old Flume Company protested and took the matter 
into the courts, contending that the company could not legally 
reduce their contracted allowance of water in order to sell water 
to the city. 'l1his case was finally decided in favor of the Com­
pany and the city. 

On July 21, 1901, an election was held and carried on a prop­
osition to issue $600,000 ,v ater Bonds for the purchase of the 
distributing system, within the city limits, from the Co_nsolidated 
Water Company. This purchase included all the mains, build­
ings, water rights, pumping plants. reservoirs, water bearing 
lands in :\Iission Valley, machinery, tools, horses, wagons and all 
equipment owned by the Company in the city. Two months 
later or in September, HJOI, the city took over the system. 

From that date the city derived its water supply entirely from 
the San Diego river, using" the two large pumps at Old '11own and 
installing. six auxiliary pumps at different points along the river. 
This gave sufficient water for the time being, hut as usual the 
city soon outgrew the Hupply and it became necessary for the 
Water Department to make certain restrictions and limitations in 
street sprinkling and irrigation. 11 he city was divided into dis­
tricts, each section was permitted to irrigate three days per week, 
the different sections alternating, as prescribed by the Department. 
Anyone caught irrigating at any tinw not prescribed, "·as subject 
to a fine and the penalty of having their. watPr shut off. 'rhe streets 
were sprinkled with salt watc>r. 'flw water situation het•ame the 
life and death issnP of the t•ity's Pxistl•twt>. It eould not grow nndl'l' 
existing water L~OIHlitions; our rival eitil•s to the north had a stand­
ing joke at our expense. 'rhey used to tell all prespective visitors to 
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this city that it was safe to go to the ·' City of Bay arnl Climah-,'' 
p·roviding they carried their own jug of water ,Yith them. 

At last the situation resolved itself into two propositions. The 
first and most popular of which was for the City to pnrehase water 
bearing lands at Santee, install pumps, et<·. '!'he seeond was to 
entet· into a contract with the Southern California :\Iountain Watn· 
Company for a period of ten years, said company to t·omplcte a 
pipe line from the Lower Otay rc~ervoir to tlw {'nin 1 rsity IlPights 
reservoir. 'I1he first proposition for tlw pur<·has( 1 of till' Sankt• 
lands was submitted to a referendum vote in 1 !)O;j whic-11 <·arried 
by a-large majority hut fell short of the nPct>ssarv two-thirds vofo. 
The Honorahle John L. Schon was elected :\lay~r that yNtr, as a 
champion of the purchase proposition, while a majority of tlw 
Common Council werc> filYorahle to the SouthPrn California Jloun­
tain Water Company contract. 

After the failure of the Santee purchase, the City Council, in 
::\lay, 1905, entered into a contract with the Soutlll'rn California 
l\Ioun!ain Water Company to supply the city with pure water for 
a perrnd of ten years, at the rate of four cents per thousand gal­
lons. The city agreeing to ui-;e from no other souree, not Pven their 
own pumps, and the 8outhern California .:\fountain WatPr Co111-
1~any agreeing to furnish all the water which the city might eall 
for up to the maximum of 7,760,000 gallons per eaeh twenty-four 
hours. 

Soon after this eontra<'t with the Soutlwrn California Jfonn­
tain Wate 1: Company was in foree. the dty, hy what was known 
as the Ludmgton Ordinant·P, r<1dueed tlw metl'r ratPs to <·onsllllll'l'S 
fi~om fifteen eents per 100 t·uhie feet to seven and a half t•Pnts JH'l' 

JOO cubic feet, whieh rate was lah~r raised to eight (•ents 1wr 100 
cubic feet. · 

For the last six years tlw rPsidt>nts of San DiPgo havP heen 
getting tl~e purest 1mnmtain watPr and with few ex<·t•ptions at the 
low<1st ~>rwe of any t·ity in tlw l rnited Htatl•s. While it is pnre 
mountam water to ht1gin with, it is thoroughly filtered and aerated 
hy th e most scientific· method before it reaehes the t~onsumer. 

~Ian~ of our citizens, past and present, are entitled to worthy 
mentrnn for the important part they have taken in dPV( 1 lo1>in<r San 
D' ' . "' ieg? 8 wa~er supply. eaeh in their own way performing a grt•at 
puhlw serviee. Perhaps the foremost among thesp is K 8. Bah­
eoc~k, who hegan in 1885 to lay the plans and foundation of the 
great systc•111 known as th<' Houtlwrn ( 'alifomia JlountHin Wat<~r 
< 'o11ipany. lIP o1·ganiz1•d th<' Otay Wat<1 r ( 'ompany and latPr eon­
solidat<•d it with tlw Jlount T<·1·a1•tp Wat<1 1· ( '0111pany whic·h formed 
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the nucleus of the present Southern California :\fountain Water 
Company. :\Ir. Bahcock, realizing that an immense amount of cap­
ital was required to properly develop this system, interested the 
Spreckels Brothers, who have spared no trouble or expense in com­
pleting the system. 

'I'his gigantie system with its C'normous supply of pure water 
has been one of the greatest factors in San Diego's uphuilding. 
·while tlw city's contract with this company holds good until mm, 
it would be unreasonable to expect to renew our contract at the 
same price fer water, owing to the great amount of capital ex­
pended in building the Dulzura Conduit and the increased vahws 
of the lands, ete., hesides, as a private corporation it is always suh­
ject to a change of control and at some future date it might be im­
possible for the city to acquire the :-wstem. 

With the interest of the eity in mind Honorable H. R. Pay, 
Superintendent of the Water Department, in his two last annual 
reports, of 1910 and ml l. recommended that negotiations be en­
tered into with a view to purchasing the system before the expira­
tion of the prest 1 nt contract. This recommendation was approved 
by :Jiayor James E. vVadham, who with Superintendent Fay and 
other members of the Common Couneil opened negotiations which 
resulted in a proposal from· the Southern California :\fountain 
Water Company: 

( 1) 'fo sell to the dty for $2,500,000.00, all that part of the 
system situated west of the east line of the Barrett Dam and reser­
voir site. consisting of 705:1.94 acres of land, including the Barrett 
Dam sih•, reservoir sik, Dulzura Conduit of thirteen and one-half 
miles, Upper Otay Dam and reservoir, Lower Otay Dam and reser­
voir, Chollas Heights Reservoir. filtering plant and all pipe lim•s, 
water rights, rights of ways, etc. 

(2) A second proposal offering to lease to the city, the hal­
ancc of their system, known as tlw :\Iorena Dam and dam-site. for 
a period of ten years, for an annual rental of $67,500.00 to he paid 
in twelve equal monthly installmPnts of $5625.00. This proposal 
also granting to the city an option to huy this remaining part of 
the system, eovt•twl in this lease, for $1,500,000.00 at any time with­
in ten years. from the beginning of the lease. 

'I'hesc propositions were submitted to a referendum vote, 
August 15, }!)12, which earriPd hy an ovPrwhelming majority. The 
vote in favor was 8-U-ll, and against 1-1-0;i. 

An important part of tlw agT<'l'IIH'nt lH'tWPPTI tlw <·ity and the 
company was an a1·1·angt1 lllPnt whPI'<•h~, tht• Hpr<•<·lwls ( ~ompauy 
were to take the \Yater Bonds in payment, therehy saving tltP city 
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time and expense in floating the bonds. The prelimina1·y arrange­
ments having all been completed, the aetual transfe1· of the prop­
erties will probably be completed Fehmary 1, 1913. 

This purchase places San Diego in possession of one of the 
greatest water systems in the country, as there is at present suf­
ficient water stored for seven years' supply. 

This system comprises a water shed of ;{50 square miles of 
rugged mountains with four dams, with storagt' ea pa city as follows: 

Morena Dam ........................ 15,000,000,000 
Upper Otay ........................ 1,090,000,000 
Lower Otay ....................... •.13,000,000,000 
Chol!as Heights . . . . . . . . . . . . . . . . . . . . . 90,000,000 

Present Total Storage Capacity ........ 29,180,000,000 

'l'he proposed Barrett Dam, when <•ompll'ted, will have a <~a­
pacity of 15,000,000,000, making a grand total of over 44,000.000,-
000. Besides this the city has within its limits seven reservoirs and 
two steel tanks, having a stoi·age capacity of ;-W,257,000 gallons. 
While this volume of water seems enormous, San Diego is growing at 
a phenomenal rate and must prepare for the distant future, as wl'll 
as the present. With this in view the Superintendent of Wafrr is 
preparing to re-establish the Old '!'own pumping plant. Superin­
tendent Fay has also proposed to hwi.re added to the regular ass(•ss­
ment, fiv(• cents to each $100.00 valuation, to create a s1wcial water 
development fund, for tlw purpose of making- surveys, h•sts and in­
vestigations of new wafrr i;upplies, eoursPs and watc>rslwds which 
might at some future tiine he ac<1nirPd or d<'Y<'lopcd for the lwncfit 
or the '' Greater 8an DiPgo. '' 
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Weather Conditions in San Diego 
U. S. I>l•WAH.Tl\Il~XT OP AGIUCL'LTl'.HE 

I,o<"al Oflil-e of thC' \\'enther Hm 0l•1m 

San Diego, Cal., Jan. 18, 1913. 

MAJOR HERBERT R. FAY, 
Superintendent "rater Department, San Diego, Cal.: 
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Sir-In response to your request, it gives me pleasure to hand you 
the following data from the records of this office: 

Climatic dat:i. for the months of January and July, with the year's 
average for the period of 41 years. Record to Jan. 1, 1913. 

Data. Jan'y. July. 

TEMPERATURE-In degrees Fahrenheit-
Average or normal .................... . 54 
Average daily range .................... . 16 
Mean of warmest ...................... . ;;g 
Mean of coolest. ...................... . 50 
Highest or maximum .................. . 83 
Lowest or minimum ................... . 32 

HUMIDITY-In percentage-
Average relative ...................... . i1 

PRECIPITATION-In inches--
Nonna! .............................. 2.00 

WIND-
Prevailing direction .................... N. W. 
Average hourly velocity in miles per hour. . 5 

WEATHgR-
Average number of clear days........... . Ii 

Largest number of clear days. . . . . . . . . . . 2 6 
Smallest number of clear days. . . . . . . . . . 3 

Average number of partly cloudy days. . . . . . i 
Largest number of partly cloudy days.... 1;; 
Smallest number of partly cloudy days. . . . 2 

Average number of cloudy days.......... 7 
Largest number of eloudy days. . . . . . . . . . 22 
Rmallest number of cloudy days........ 1 

67 
10 
69 
63 
93 
i)4 

81 

.00 

N."'· 
6 

16 
30 

0 
11 
28 

1 
4 

17 
() 

Less 
Average number rainy days (.01-in, or more) 6 than 1 

Largest number of rainy days ......... . 13 4 
Smallest number ot' rniny days ......... . 1 () 

Ye'.lr. 

61 
13 
63 
58 

101 
32 

75 

10.01 

N.W. 
fi 

196 
291 

53 
104 
1sr. 

26 
6:i 

171 
34 

43 
81 
30 

E. HERBERT NIMMO 
Local Forecasler 
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