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To the President and Roard of Directorg of the
Spring Valley WVater Vorks, .

San Francisco, Cal.

Gentlemen: -

At your request, I have madc an examination of your

property, known as the Spring Valley Vater Vorks, with reference

to siving yov my opinion as te its present velus in furnishing

tho CQity of San Prancisco with a suitable supply of water for

domestic and puvblie pvrposes, end respectfully present herewith
tho results thereof.

On June 14th, I arrived in this city. After mecting I,

Chas. VWebb Howard, your President, and I'r. Herman Schusslcer,
your Chief Pngincer, and aftor receiving detailed instructiom

concerning the matters vwhich were to be exemined, I procceded
with my task.

At the outset, I ghould say that all information I desired

wag furnighed me as soon and ag complotely as practicable, and

-

the

t I wig shown all partsg of the works which I thought neces-
gory ror mc to sce.

Hr. Schusslcr gave ne & gencral description of the worls
and, to fully appreclate their extent and inter-relaticn, hes
had mapg, profiles and other matter prepared for this purpose,

vaich form a poart of thig report.

I learned that the water 1s furnished from threce mein dis-
tricts, one cowpriging the city or county gonrees, anothcr e

Peninsulaxr, and the third the Alaoaseda Creek sources.






Those situated within the c¢ity are, until recently, Lobog
Creeck, which, however, is no longer usged, and Lake Merced, which

ig practically a large accumulation of ground or gpring water.

The Peninsular sourceg are Pilarcitos Lake, ebout twalve
miles south of the southern boundory of the city, San Andres
Lake, about ten miles, and Crystal Springs Leke, the ccenter of

vhich is about fifteen miles south of the city.

You have gtill other sources on the Peninsvla which you
hold for future use, but which are not yet wholly developed to
supply the city. They are Lock's Creek, now temporarily dis-
comected, sbout i miles govth of Pilawecitos Lake, Portola, -
about seven miles souvth of the southerly end of Crystal Springg

Lake, and FPescadero, San Gregorio, Purissima Creeks and othersg.

The Alameda Creek sourceg are the waterg which flow to the
dem built in the HNileg Cahon, near Suniol, and those in tho Niles

coneg, 30 far ag they can he pumped on your property.

Dalivery pipes run from thegse several sourceg into the
city, the Alameda pipes crossing San Francisco Bay ncar Ravens-
wood. In the city, they arrive at different elevatiors and

discharge into a number of reservoirs and tanks.,

Pumping stations are placed at Belmont, lMillbras, Crystal
Springs, Ocean View, Pilarcitos, Lake Xferced, Black Point and
Clarendon Heights. Thesc make it posgible to pump water to
the variousg heights from almost all of the sourceg vhich are
interconnected by conduits in almost every practicable way,-
the advantam of this interconnestion ﬁeing a greater protection
against temporary mishapg, or the cloging for repairs of ary

singlc source.
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Prom the c¢ity rescrvoirs, the plipes distribute tho water

throv-hout the intehited parts of the cityr.

Aftor thius learnins of the ocharactor and extent of the
water workse, visits were made to all of their nrineipal parts

in company with Mr. Schussler, who explaincd them to me.

On Junc 13th, in the forenoon, ho ftock me to sce the 1ill-
rae Puiping Station, Szn Andros and Pllsrceitos Lales. In the
afterncon, we s=w "rrstal Springs Lske and dqms. On June 17th,
we vistted Pelmont FPuuping Statlion and the Fortoela wntarshed
and reservoir and, finslly, the pipe-line erossincs of the Bay,
near Ravon swood, On June 21st, we drove to Clarendon Jeights
Pumping Station, Clorendon Moishits tank, and imivarsity Xowund
and Zollece Will resorvoirs. On June 23rd, wo visited the
Celaveras Valley and dmm site, the filtor-hods at Sulol and
Pleasanton, ard, on the followine day, the Miles “afon and the
head of the siphon crossing the Santa Clara V:llcy, newr Niles.
Un July 4th, we aerove to Tlack Polnt Puy ing Ttation, to Pran-
oisco and Lombhard Sircehs roscrvelrs, Clsy Streoet tank, thoe
residioc Tcights tank, wneer constrveticn, Lek~ Tenda and,

finally, to l.ake Merced and its pmping station.

I was slsc fvrrnished with & number of reports that had boen
made within the last fow years, rclatin~ to the wnter rotes and
to projects for suprlying the eity with water from the Sierras,
the latter written by lr. ©. ¥, Grunsky, City Fngineer, All
of these reports were carefully read by ne. Teing ponerally
familiar with the character of the cowntry, I telieve that I am
fully ahle to appreciate tha statorcnts sne the deduetions con-

tzincd therein.






In conversations with your President, your Attorney and
others, I was further informed concerning elements relating to
the subject. Beins thus equipped, I was able to proceed to

the consideration of the main subject.

The valuation of a property established for the supply of
water to a community will depend upon, first, the quantity of
water available for present and future p rposes, second, its
guality, and third, the extent of the works and their condftion
for colleetion, distribution and reliability of service.

Before taking up the guestion of valuation, these subjects will,

therefore, be given due considcration, 4

e — ==
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QUANTITY OF VATER.

As already stated, the Spring Velley Vater Vorks receive
their supply, gencrally speaking, from three independent sources
namely, from watersheds within the city limits, San Mateo and
Alameda Counties. It will not be necessary to describe them
in detail, as they are, of course, well known to you. I shall
mention only those facts concrrning them which are necessary for

this discussion.

The origin of all the water available vpon these watersheds
is the rainfall, It is therefore desirable to know its amount.
I have used for this purpose the rainfall obscrvations made by
yorr company, the compilation by Mr. Wm. Ham Hall, State Engi-
neey from 1869-86, and more receént information compiled by lr,
Co B, Grunsky, City Enginecer, I used also the rcsults of &
compilation made by myself for the rainfall on the watcrshed of

Al umeda Creeck.

A portlon of the rain watcr rims off the surface into
streams and, finally, into the hays or ocean. Another portion
percolates into the so0il until it reaches a subterranean body
of water, which flows slowly towards and then algo discharges
into the nearest stream, bey or ocean. This percolating water,
vinhich forms the cround-water, sub-soil or artesian watcr, is
the souvrce of all springs; 1t is tle water which supplies the
bump wells and feeds all the stroams aftor the grface flow of
main-water has ccascd. 5till another portion of the rain
water is evaporated and thereby lost. The evaporation takes
place from the plants, from the ground and from the svrface of
streamw, ponds and laokes. Finally, a fourth portion is ab-

sorbed by the vegetation growing upon the watershed.






RAINFALL
OBSERVED BY SPRING VALLBY WATBR WORKS.
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Lower Upper Crystal - :
Season: Pilarcitos: San Andres: Crystal Crystal Springs Fortola: Pescadero: Salayoras: Sunol: San Francisco:
S8pringa: Sfrings: Cottage:
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1889-90 72,09 75,28 Yo Record 12.68 No Record 60,20 93.67 45 .54 Yo record 52.37
91 39.02 36 .57 " " 31.92 " " (incomplete) 46.71 20.23 " " 21,08
92 52.76 33.561 19.91 24.16 . ® 16.89 40,76 25.24 " " 21.90
93 67.00 49,60 29.30 47.07 " . 32.46 72.83 39,20 " " 3C.58
94 67.87 41,92 29.28 33.08 oo 27.43 49.91 30,81 " " 25.54
95 76.10 57.77 45.42 55,77 42.14 39.0C 68.94 38.63 * " 31.54
96 56,34 42.55 31.42 38.09 28,317 28.06 54,72 25.82 " " 28.16
7 58.57 42.38 34.56 39,37 32,98 34.61 63.13 31.20 " " 32,37
98 31.16 21.36 17.64 19.08 17.81 14,70 24,35 13.37 " " , 10.08
89 51.48 33.64 30.24 3G,92 29.94 25,49 42.53 20,98 20.41 14.60
00 52.75 36.68 26.98 29.12 3G.87 28.04 47.73 25,84 22.27 19.87

19GG-01 52,28 35.56 - 31.49 33,74 33.64 32.80 52.20 30,66 25.57 . 20.18
02 48,54 32.83 28.69 31.02 31.67 30,88 45.50 23.27 19,46 ' 18.29
03 39.47 36,53 31.89 30,44 30.07 \ 29.80 48.47 24.95 19,02 i18.18

Average: 54.67 41.15 24,67 36,89 3G.83 ' 31.02 53.67 28.26 21,34 24.61

Avirage for

the last six

seasons: 45,94 32,76 27.82 29,086 29,00 27.45 43.46 23.18 16,86

Average for

198, Y99,

'00: 45,13 30,56 24,95 26 .36 26,21 R23.74 38.20 26.06 14.85
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The rainfall, as observed by your company since 1889, is
given in the appemded table; also the averages for the period,
the averages for the last six years and for the dry cycle of
the threc years ending ir the spring of 1900. It will be sean
that the average for the entire period is 39" for the peninsula
and 24,8" for the Calaveras vallsy. It will also Dbe seen
how the averasges for fourteen years compare with those for the

last six years and for the driest thres-ycar cycle on record.

The driest year known in this locality, namely 1897-8, gave

the following records:

San Francisco, 9.38" ¥Mt, Hamilton, 17.66"
Sonora, 21.04" Calaveras, 13.37
Pilarcitos, S1.16° Sen Andros, 21.36
Crygtal Sorings, 18.10" Portola, 14.70

Yhere the climatic conditions are not erratic, but rather
uniform, 1t is generally possible to assume for the purpose of a
water-supply a single dry year. But ~vhere, as on the Pacifie
Coast, there ig not suvch uniformity, it 1s necessary, for
economical purposes, to take a scries of consecutive years

during vhich the precipitation was abnormally low,

iy conclusions reéarding the driest years in this part of
the State have been drawn from the above-mentioncd data. This
information shows that, beginning with the season 1.897-8 and
ending with the season 1899-19C00, we had the lowest three-year
c¢ycle, and that heginning with the season 1897-8 and cnding
with the present, we have had the lowest six-year cycle.
These periods would therefore dcectermine the safe capacity of

the sourcesg.

The amount of watcr absorbed by plant life is a small fac-
tor in the present case, as is also that which is lost by perco-

lation into othcr watcrsheds. There is no ready wmeans &t hond






to ascertain these quantities, but they are insignificant.

The main losses are due, first, to evaporation from land and
water surfaces and, second, to overflowe from filled reservoirs
and to high stream flows, when, in both cases, the water passes

on to the ocean.

The losses from evaporation on water-surfaces have been
ascertained in several parts of our country. They depend,
chiefly, on temperature, wind, elevation a@above sea=level and
hunidity of air and, in the western part of central Californis,
vary from 40 inches to 50 inches per annum. The evaporation
from land surfacesa and plants, varying so mnch with their char-
acter, is wvery difficult to determine. Some general facts are
known, however, vwhich indicate that in this neighborhood it
might be roughly estiméxed to be between 10%® and 20" per annum.
From your company's records, it will be seen that, dvring the
seagon 1897-98, there was more water evaporated from the penin-

sular reservoirg than was supplied by the rain.

The losses from overflows in some of the valleys have been
agcertalned by you at the reservoirs, and for fourteen years,
and a complete record ig available for the Alameda Creek, at

Sufiol dam.

These careful gaugings of the water drawn at Suflol dam and
the amount flowing over the dam sgince 1889, the results of
which &re appended, throw much light on this question. Below

is a table giving only the annual results for each scason.






ANNUAL AND AVERAGE DAILY NET YIBLD ¥ROM
ALAMBDA CRBERK WATBRSHED
OF 600 SQUARB MILES,

: Rainfall: ; Water run-off.:
Seagon Annual flow in Average daily Inches per Fercent Rainfall

Nov. 1 to:Calaveras: Sunol: Pleasanton: Average: million gallons: flow in gallons: annum: of Mount
¥ov. 1: E + 84% Cal. + 88% Cal. rainfall: Hamilton:
1889-1890 40,68 34 36 36,80 156,148 427,802, 0600 14,93 40,40 40,82
1890-1891  20.28 17 18 18.42 35,128 96,232, 000 3.36 18.20 23.72
1891-1892  26.19 22 23 23.73 19,051 52,194,000 1.82 8,00 27.99
1892-193  37.90 32 33 34,30 102,676 280,535,060 9.82 28,70 37.38
1893-1894  35.46 30 31 33.35 55,165 151,109,000 5.27 16,04 34.61
1894-1895  34.71 29 3 31,67 81, 827 224,183,000 7.82 24.70 . 36.61
1895-1896  27.51 23 24 24.50 37,232 102,605, 600 3.56 14,50 29,57
1896-1897  29.84 25 26 26.94 63,472 173, 420,000 6.067 22.50 27 .62
1897-1898  13.79 11 12 12.26 8,687 23, 800, 0G0 0.84 6,85 16.86
1898-1899  25.73 22.79 19.39 22,63 24,849 68,079,000 2,38 10.56 25.83
1899-1900  24.32 20.98 21.52 22,27 18,158 49,747,000 1.73 7.70 29.31
1900-1901  29.05 24.95 28,60 27.53 32,102 87,950, 000 3.07 11.10 . missing
1901-1902  22.52 18.06 20,49 20,365 19,717 54,019,000 1.88 9.20 28,905
1902-1903  23.15 18,26 26,42 20,61 23,440 64,218,000 2.24 10. 80 missing
Aversages: 132, 521,000 4.63 16,37
Hote: Underlined figures are interpolations.

Rzinfall at Mount Hamilton is given
from July 1lst to July 1l1st.






One column shows the rainfall on the watershed for the
season beginning 1889 up to the present time, The silte o£ the
propoged Calaveras dam is the only station at vhich the obser-
vatiors were made in the early part of this period. Since the
season beginning 1898, observations were taken also at Sufiol
and Pleasanton. The record of the Mownt Hamilton rainfall ig

given for comparison.

The gaugings made show thc amounts diverted to the city
and the overflow of the dasm gince 1889 to 1890, and therefore

together represent the entire yield for this period.

Another column shows the run-off as represented by the
rainfall; din other wordg, the depth of rain-watcr per annum
spread over the cntire area, which finally either passed over
the Suflol dam or was delivered to the city. It ranges from
0.84" in the driest year (1897-98) to 14.93" in the wottest
vyear (1889-90), the average run-off being 4.63 inches. TFor
fouwr individual years of thig period, the run-off was less than

two incheés in one year.

The run-off for the

lowest 2 year period, 1897 to 1899, was 1.61" per annum;

] 3 1] L 1897 n 19 00 ) n 1 o 65 n n 1
n 4 1] n 1897 1] 1901 , " 2 ° 00 n u u
n 5 " n 1897 n 1902 , n l ° 98‘7 n n

The table also shows the percentage of rain-water which
ran off during the above period. It varied from 6.85 per cent
in the dricst year to 40,4 per cent in the wetiest year, averag-
ing 16.37 per cent. As the rainfall was only observed at
Suiol, Calaveras, and Pleasanton, it is probably in excess of
that of the entire watershed of six hundred square miles, possi-

9.
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bly to the extent of ten or twenty per cent, and the run-off
percentage is therefore consequently greater, averaging perhaps

eighteen to nineteen and one-half per cent.

The rainfalls on the comparatively small watersheds on the
peninsula, without large gravél storage and bheing confined to
about six months, are torrential and, in order to utilize their
waters throughout the year, as well as for»neveral yvears in
succession, they must he stored in reserveoirs sufficiently
large to hold the excess of wet years, sc as to equalize the
deficit of dry years, and tlms bridge over the dry period and
maintain a steady supply for the eity.

The storage value of the existing three peninsular reser-
voirs, which, by their interconnection, may assist each other,
is shown in the following table, headed: "Net Yield of
Water from Pilarcitos, San Andres and Crystal Springs Reservoirs
since the year 1889". \ e

10,






ANNUAL AND AVFRAGE DAJLY NBT YIELD FROM
SAN MATEO COUNTY RBESERVGIRS:

PILARCITOS, SAN ANDRES, CRYSTAL SPRINGS, BTC.

VATERSHED 36,2 SQUARE MIIFS.
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Season: - Rainfall: , Annual flow in Wigczeg - OPérlceni gfo dA;erage Fainfall
July 1st Pilar- San Lower Upper Cryvstal million gallons: per ennum: rainfall: yg:§éyin Sagizgg?'
to citos: Andres: Crystal Crystal Springs Average: Yallons:

July lst: Springs: Springs: Cottage:

1889-1890 72,09 75.26 65.4 72.68  65.4 70.16 22,945 36.42 51.9 62,863,000 52,27
1890-1891  39.02 36,57 28.7 31,92 28.70 32.98 5,052 8,02 24.3 13, 868,000 21,08
1891-1892 52,76 33.51 19.91 24.16 21,70  30.41 2,029 3.22 10.5 5,559,000 21.90
1892-1893 67,00 49,60 29.30 47.07  42.3 47.08 9,949 15.79 33.5 27,260,660 30.58
1893~1894  G7.87 41,92 29.28  33.08  29.70 40.37 6,649 10.55 26.1 18,021,600  25.54
1894-1895  76.10 57,7 45.42 B5.77  42.14 55.44 11,390 18.08 32.6 31,200,000 31.54
1896-1896 56,34 42.55 31.42 38,09 28,37 39,35 4,425 7.02 17.8 12,123,000 28.16
1896-1897 58,57 42.38 34,55 39.37 32.95 41.56 6,545 16.39 25.0 17,931,000 32.37

, ggzp%:gzigg losa{
1897-1898 31,16 21.36 17.64 19.05 17.81 21.40 (942) none none (2,580,060) 10.08
1898-1899 51.48 33,64 30,24 30,92 29.94 35,24 3,062 4.36 13.8 8,386,000 14.60
1899-1900  52.75 36,68  26.98 29.12 30,87 35.28 5,749 9.12 25.8 15,750,060 19.87
1900-1901 52.28 35,55 31.49 33.74 33.64 37.34 4,119 €453 17.4 11,252,000 - 20.18
1901-1962  48.54 32.83 28,69 31.02 31,67 34,55 4,049 6.42 18.6 11,093,000 18.29
1902-1903 39,47 36.53 31,89 30,44 30.07 33.68 6,993 11.10 32.9 19,150,000 18.18
Averages: 10.53 23.58 17,991,185

D W o o —_ e - —— - — oam -
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Note 1: Underlined figures are interpolations.

vo2 Uppewr Lock's Creck line has heen out of repsair
Bince 1896, thus losing for seven vears
about one million gallons per day.

11.
11.






The regervoirs are sufficiently large to be filled only
in years of excéssive rainfell, and the propoged still further
increase of the capacity of the Crystal Springs Reservoir will
allow it to be filled from the Alameda Creek watershed. Prac-
tically, therefore, no water is now wasted on this peninsular

territory.

This table indicates that in the scason of 1897-98, there
was & net loss by evaporation in the three reservoirs to the
extent of 942 million gallons. In other words, diring this

season, there was & daily loss of 2,580,000 gallons.

The last two columng contain the run-off, or the amount of
rain-water collected and delivered to tl» city; +the first
Bives the rainfall in inchea that was collected during the year;
the second gives the percentage of the smount that fell. It
will be geen that the rainfall utilized ranged from nothing in
the driest to 36.42 inches in the wettest year, the average
beirg 10,53 inches. For three individual years, tho rainfall

collected was less than five inches in oms year.

It shows further that the sgregate yield of the three

regervoirsg for several yearsg was as follows:=

Tor the lowest 8 year period, 1897-189%, it was 2.43" per annum;

L u n 3 n n 1897_1900’ i) n 4.66" n n
n n n 4 ] n 1897 _1901’ n (i 5 . 1 5" ”" n
n n n 5 " n 1897-1902’ n n 5 . 39" n n

The table also shows the percentage of rain-water which
w7ag collecceted since 1889, It varies from nothing in the driest
to fifty-one per cent in the wettest year, averaging 23.6 per

cent.

12.






VATER DRAVN FROLf BOTH DIVISIONS OTF

LAKE MERCED,
July lst, 1898, 1,920 million gallons,
July 1s%, 1903, 1,429 v n
Loss in 5 years, 491 " n

Pumped from Lake lerced Proper:
Figcal years:
July 1st, 1898,

to
July 1lst, 1899,

1,546 million gallong,

July 1st, 1899,

)
)
)
)
to’ ) 1,349 " "
July 1st, 1900,)
July 1lst, 1900,)
to ) 187 1 n
July 1lst, 1901,)
July 1lst, 1901,)
to ) 1,246 " "
July 1st, 1902,)
July 1ls¥%, 1902,)
to ) 1,269 n "
July 1st, 1903,)
Total pumped during
the five fiscal years: 5,597 " v
Wasted into Occan from
North lake lerced,
250,000, daily, or
91 mllllon gallons
amually for first
four years: 364 " w
Total dravm out of Lake)
in 5 years: ) 5,961 " n
Deduct loss in storage,)
as ahove: ) 491 n n

Net yield in 5 years:) 6,470 n "
July 1, 1898, to July)
. )

1, 1903
Net yield per annum, 1,094 " "
Net yield per day, 3 n n

12a.






WATER DRAWN FROI ALY SOURCES:
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ai:son, Alamcda Lake ler- San liateo Total Ann. Averase daily
2y 1st Creek via ced, Ann, Co., Ann. consumption consumption

i'{:o Belmont, consump-  congump- in San Fran- in San Fran-
a7 1lst: Ann, con-  tion, tion, cisco, c¢isco in

| sumption,

' 1i1l.Galls. :2il.Galls., Mil.Galls, Hil.Galls. Gallons:
27-98 1,703 290 6,750 8,743 23,953,000
363-99 2,241 1,256 5,257 8,754 23,983,000
3{3-00 2,264 1,349 5,564 9,177 25,142,000
2(5=01 5,192 187 6,267 9,646 26,427,000

!

20102 3,674 1,246 4,829 . 9,749 26,709,000
Hz-03 4,770 1,269 4,741 1G,780 29,534,000
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Trom this and the preceding tahle, we can see that the
arersgs annual run-off por square mile from the Alameda Creck
waterghed was 10,756,000 cubic feet, ani that the average annual
amount o water collectible per square mile from the peningular
sources was 24,463,000 cubic feet, or nearly two and one-half

times as much as the run=-off west of the Santa Clara Valley.

Another tatle is annexed, showing the yield from Lake ler-
ced since July lst, 1898, It will be geen from it thet the
ground-water, vwhich feeds it, has produced, for the last five

years, an average flow of three million gallons per day.

The proposed Talavcras Reservoir isg intended to have &
storasze capacity of fully 30,000 million gallons, The resecr-
voir would be operated in conjunction with the remaining water
cf the Alameda Creek, and it is estimated that its daily aver-
age flow will be abont twenty-five million gallors per day,

exclugive of the la Honda watershed, which adjoins i%t.

It has heen claimed as a disadvantage of the present works
that, after a three-ysar low cycle of raihfall, the rescrvoirs
were left but partially fllled and that to-day, after a spiz-year
cycle of low rainfall, they still remain unfilled. Thig deple-
tion, however, during a period inecluding the year having the
lowost rainfall ever obscrved in this neighborhood, is what the
calculations pre-suppose, and no morc is ever expected by the
designer, These reservoirs were built for the very purpose of
allowlng them to be drawn dowm. It is to their credit that,
efter six years of greet draught, they still hold, at this day,

over 12,000 million pallons in siorao.






At the present time, when about three months of the dry
season have passed, there 1s enough water in the storage reser-
voirs of Pilarcitos, San Andres, Crystal Springs and Lake lMerced
according to the appended table, to supply the city with about
sixteen million gallons per day for 750 days, and a greatcr
quantity for a less numher of days, even if there is no replen-
ishment by rainfall during this period. And in addition here-
t0 ig the live flow of about sixtecn million jzallons per day, of
vhich twolve millions cone from Alameda Creck, one million from
Pilarcitos Creek ana tributaries, and three million gallons per
day from the inflow to lake llerced. Before that number of
day s has passed, thereo will he a~ain, according to all proba-
bilities, more than a sufficient inflow during the ccming rainy
season. Therefore, there is no reason for anxietvy that there

will he a water famine in the near fuvture.

You ha:ve extendcd yonr works only as fast as the demand
required it, and have yet kept well above the demand, as the
late dry cycle has proven. I consider this proceduré, from a
business point of view, guite proper, tecause it is economical

and, if the margin is sufficient, It is also gquite safe.

4s the city is rapidly growing, you are now extending the
works in the Calaveras Valley, and can dcvelop water supplies on
8till other properties now held by you by building dams and im-
pounding water. The quantities of water that can he stored
thereon are furnished by Mr. Schussler, and have been approxi-

mately verified by me.
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Reseryoirs: Additional Storage: - Additional -

Daily Supply:
Calaveras, (30,000 million gallonl;
(
Arroya Honda, (by diversion into ) 36,006,000 gals.
b ’aéw S ( Calaveras reservoir,)
aAVrryﬁfw v@~wkduk\\ )
Ssn Antonio, 10,000 million gallons, 8,00CG,06C  ®
* Crystal Springs,
by raising dam, 11,000 " * 20,000,066 "
estimeted
Portola,
by raising dan, 3,000 " " 7,000,000 »

65,000,000 n

* This storage is still to he developed from coast streams.

The per capita water consumption in San Francisco is
unusually low for its population, compared with that in other
large oities. There are no large public fountains, nor is
there hiere any freezing, nor much hot weather. There is also
not much nanufacturing, requiring large quantities of watcr,
many large consumers getting their supplies from artesian wells.
On the other hand, there is no rainfall for about six months
every vear, and water is not paid for by meter measurement,
except by the larger consumers, and, not least in its effeect,
there 1s nearly evcrywhere a very good pressurae, ranging gener-
ally from forty to sixty pounds per sqiare inch and, in places,

it reaches seventy-five pounds per square ineh.

The only reason I can ascrive to the fasct that the city

now uges only about seventy-five gallons per capita, including
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vator for a1l pvblic prurposes, exceopl Golden CGate Turk, is the
careful and attcniive wmangseaent of the works. v, Gronsky,
after o careful exomination, belicves the leeskage Trou tle nouing
to Ve olmost nothing. The usage 1n privele dwellings is caro-
fully watehed by inspectors and, if therce is an undue waste,

attention ig called to it.
N\

In my oxpoerisnce, I have nol found s¢ mnch wvatchfuvlness
in any othcr of the lorse citics of our covatry, qaor hoetter
care Hto poovent lockese in v conasiruction of the »iping sys-
tem. Should the preacnt persistent and apporently very thore
oughh control of 1u¢ wiuer he relaxed, I az ce~tcin tlat the
draft from the rescrvolrg would very .aaterially inercosce, if
othei eitivs are to he token as o gnide in (his resnect.

It is ccriain also, from genural oxpericnce, that hce
consumption por capita, or por waler-taker, will gradually in=-
creasc, heécw sC wmiter is gradually put to more uses. It heos
increascd here in the past ono I sce no reason why it shouvld

noi continne to increwss in t¢c futwre w to ceortazin limits,

Tith the wofer thvs avalleble, it is next of intcroest to

seo how long it will supply the city,

A diacresm has heen prepered by Jo. Schrsslor, showing by a
curve the rrohzble rovth of popvlation and corrosponding walhor
consurpytion., In comparigson with the pgencral growih of otlier
Americen citieps, wiih {ihe local condliions of California, vwith
the inTluences fovoring growth of i1ts popvlation, dre 1o our
recent island acqvisitions, end comnoring also {le present rate
of consumption with that of othur cities, I heliove that ITr.
Schussler's pooulation curve is conscrvative, and that tho truo

curve might e found to give even sreater ihan less conowmaphion,
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The following table shows in round numbersg the total pon-
ulation of San Francisco, the amount of water daily supplied
and the consumption per capita. I+ will be geen that there is
a8 pradual increase in the use of water here, as in almost all
other cities. The future increase will depend on several
conditions that may not be foresecen. Following the general
tendency of other American cities, waile holding closely to the
local experience and inclinations, the continuation of the

table until 1950, as given 'elow, appears to be a fair prognog-

tication,.
Year: Approximate Daily consumption Daily per capita
Population: in gallons: consumption in
gallons:

1865, 120,060 2,360,000 61
18%0, 150,GG0 6,040,000 40
1880, 234,000 12,680,006 54
1890, 300,060 20,430,600 68
1900, 350,000 25,470,000 74
1910, 5GG, GGO 40,006,000 80
1920, 650, GCO 55,250,000 85
1830, 806,000 72,000,000 20
1940, 950,060 90,250,000 95
1950, 1,166,000 116,000,060 100

- T TS e e e e T e s S e R e T e e e e Gm e e e e S . G P e T G % e G C® T Cm . G S G = e G e G S e e B e Gm e -

You have still two other sovrces on your own properties,
where the watcr is already stored. One is the water of the
;Tiles Cone, I% would yield about fifteen million callons per
dey in a dry period, before the Calaverag Reservoir is finished
and in use; possibly gbout ten million gallons per day aftor

17,






its completion, and still eight after the San Antonio reservolr
is built. The other source is the Pleasanton ground-water
basin, which is now a natural storage reservoir for the large
watershed above it. Not kmowing the exact outline or depth of

this subterranean reservoir, I do not know its exact capmeity.

I am informed you have still other large water-producing
pr0pértie-, which, in the future, could be made available for
the city's supply. - The total safe capacities of the present

gources of your company can he estimated as followe:-

PR VR —— e i I I

Lake Merced, 3 million gallons,
Other Peninsular Lakes, | 18 . .
Al ameda Creek, 12 v -
Pilarcitos Creek, ete., » | . -

34 . .
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Therefore, your present properties can he made to yield a
daily supply of about one hundred million gallons of good water

at all times.

If we assume that the future per capita consumption would
rise on the average, under continued watchfulness, to one hundred
gallons, and that the estimated future population is substan-
tially correct, then your present works, ineluding the develop-
ment of the Calaveras watcorshed, would serve the city until it
has a population of 700,000, or about in 1923, while the addi-
tion of the other sources mentioned above, as my examination

leads me to 'elieve, would furnish s population of over one

18.






million, or until about 1945. Should the consumption become

greater than 1ls here estimated, you have still other large

pources available that are not mentioned above.
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QUALITY OF WATER.

Of late years, much progress has been made in throwing
light upon the hygieniec quality of water required for cumunal
puUrposes. The germ theory of discase and the water carriage
of such germs, or rather bacteria, has given a new meening to

the subject of a healthful water supply.

Ve are accordingly now intent uvon secutring a suvpply which
will be free from pathogenic bacteria and, therefore, one which
ig protected from & pollution by medis which are knowm to carry
them. Sewage is, perhaps, the most dangcrous of suveh media
and excreta of animalsg may be but little better. Swanps, in
some ways, may also injuriously affect the water and ccrtain
species of algae give it an cbjectionable taste and smell.
Vinds, birds and insects are apt to ca.ry diseasc germs from
more or less distant localities to the watershed and infect the

water in streams or lakes.,

Bacteria, of which comparatively buvt a few species may
become injurioug to us, live chiefly eithcr in the soil, near
the surface, or in watcr or, perhaps, in animals and plants.
They require organic matter, chiefly in 1liquid form, as their
food and some secm to retein vitality for a long time with no

food.

The indications arc strong in Turope, and wo are beginning
10 recognize them also here, that the only absolutely safe water
to he used as a municipal supply for domestic purposes is thaf
vinich has been freed from bacteria either by natural or arti-

ficial filtration.
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Naturally filtcred water is spring water or ground-water,
Unless this has becn polluted in the soil by mineral matter,
we commonly recognize it as the hest of waters. A large number
of cities in Burope and some in fumerica aere supplied by spring
water. Yhere it cen be obtained, preference always should be
given to it. Other waters, in my opinion, will eventually be
artificially filtered when intended for municipal supplies.
This view is now held by almost all gsanitarians of Furope and
by many also here. Artificial filtration, since we know how

it can be accompished, is reliable and its cest is known.

Thether, however, we employ either natural or artificial
filtration, the territory yieldirp & water-supply should be as
free from polluting elementg as practicable. Natural springs
have been abandoned, as well as wells draining densely populated
areas, because of the danger that exists in the possibility of
pollution by some irregularity in tﬁe percolation. Highly
polluted streamg have also been abandoned for the artificial
filtration of their water, becauss of the dangers of imperfeot
filtering apparatus or human cerelessness in operating them.
Hevertheless, there has bheen no hegitation in thus filtering
the Schuylkill River, containing the sewage from over one hun-
dred thousand persons, for the water-supply of Philadelphia, nor
riltering the sewage-polluted Ohio River water for the supply
of Pittsburg, Cincinnati and Louisville., Vith suitable intel-

ligence and care there should be no danger, even in such cases.

The water supplied by you, so far as its quality is con-
cerned, can be divided into three parts: the Peninsular, the

Lake Ilerced and the Alameda supply.

The peninsular supply is chiefly surface water. It is

collected in the reservoirsg or lakes butklt for the purpose.
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The gathering grounds arc unusually favorable, &s you own and
conirol the greater part of ead watershed. You permit no ob-
jeotionable farming, no cattle, sheep or cther animals upon it.
Bvery autumn, you hurn the grass over large arcas and, particu-
larly, below the hich water line, which reduces the organie mat-
ter that would be diasolved by or carried into the water. I
do not know of any other case in this cbwntry or Burope where
80 large a proportion of the watcrshed is owned and kept in so
favorable & condition by the municipality or a private company,
for the sole purpose of proteeting the water supply obtained

tnerefrom,

Nearly the sume can b¢ said of the lLake Mercecd supply.
In addition to a policing of the large area arourd tre lake,
from which the p»hlic is excluded and which is allcwed to cover
itself naturzlly with vesetation, it is kept in this natirral
cendition, and the storm or s rface wators, a part of which
come from inhabited areas, are intorcepted by specially built
drains, open und c-losed, and carried to tire occean. This pree-
caution is a wise one and protects {he lake from the inflow of
any objectionabls s .rface watcr. "ris scurce is almost wholly
ground or spring water, which has undergone natural filtration,
The s0il for such filtration is larjely pure sard, the best
material known for the purpose, and is effective, even if a part
of the water comes from inhabited surfaces. Therefore, with
the jrccautions that have been taken, I consider the water as
it flows into lake Merccd as heing of very good qi'ality. After
the water has issued from the ground, its exposure to light and
heat is apt to cause alzas crowths, ;articularly along the shal-
low shores, w-ere the wator is warmest. A frequent cleaning
of the shores and not letting the water rise &bove the line of
vegetation is, however, materially reducing this feature of the

supply. 22,






The Alameda suprly, finally, consists almogt entirecly of
ground=-water, drawn from the gravel heds of Pleasanton and
Sunol, into which the water hrouvght dowvm By the creeks has per—
colated. Large areas of these gravel heds arc owncd hy yeu
and are protected asainst surface vollution partly by preserving
the territory in its natural state and nartly, in the populated
sections, by an over-lying continuous bhed of stiff olay, which
prevents the percolation of any foul water which might result
from any operations of the residents. The water issuing
therefrom should, therefcre, be unexceptionsl in quality, ad
its analyses prove it to be so. I am informed that there are

no mineral pollutions in any of your gources of supply.

Vhen 1t is realized that srtificial filtration can thor-
oughly purify ordinary river water, percolating vertically, at
slow rates, throvgh sand but two or three feet in depth, it
will be clear that water, percolating at still slower rcztes
throvgh naturally compacted sand and gravel, for horizontal
distanceg, at least one hundred and, gencraelly, over one thou-
sand feet, and on territory adding no pollution, receives a

purification which has showm itsel? to he entirely satisfactory.

Even the occasional #preading of msnure on the surface
would not necessarily injure %tre nround water. It docs not
injure natural spring or well watcr, except when the menure
comes into closc proximity with the flowing water, wnich would
not he the case on any of your properties. Iven scwase itself
can to-day he purified to the state of drinking water by slow
filtration throigh sand. Vhatever agricultural works or habi~
tations may exist in or adjoining your territory, beyond these

cravel filter-beds, should therefore not injure the water.

23.
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From what has beon said, I am thereforc of the opinion
that thege waterg are of excellent quality and, if practicable,
waen leaving the gravel-beds, should be directly delivered into
the buildings, without first storing them in open regervoirg.

The peninsular waters must, of necessity, be stored in
large open Jakes, in order to equalize the continuous daily
draft upon them, and all water must be stored for a short time
in the city distributing basins and tanks. Storage in opéen
reaervoirg, exposed to the heat and light of the sun and to the
organic dust blown in by the winds, as already said, is the
cause of morc or less deterioration of the quality of water so

stored.

The bottom and sides of naturel storage reservoirs gencr-
ally contain large quantities of organic matter which, at cer-
tain speagons, 1s taken up by the water and becomes a favorable
medium for the growth of algao and animalculaeo, waich is true

of this coast as well as of the Fastern States.

This growth is particularly favored when the current is
very slight and the water is exposed to sunlight. Vhen there
is much readily decomposable organic matter on the surface of
the land, an excess of nitrates is usually formed by the reduc-
tion of this matter. These nitrates are dissoclved by the per-
colating water passing through the soil or through an artificial

glow sand filter.

VWie, therefore, observe a more or less luxuriant growth of
algae in ponded spring water or in reservoirg holding filtered
or ground water. Keeping such water cool and dark, as in cov-
ered rescrvoirs, removes the cause and thereforec the objection-
able effects.

It cannot be said, from present knowledge, that this

growth is necessarily injurious to health. It is, howocver,
: 24.






unpleasant to sight and sometimes to smell.

To reduce the effect of this water-growth as mrch as pog-
sible, you have installed a system of straining the water
throvgh cloth, and of asrating i%, before it entersg the disitri-
buting reservoirs. This streaining is effective in removing
nearly all of the svspended matter, and the aeration, in remov-
ing odors. But the finest particles, which pass through the
interstices of the cloth, and the taste and odor which have
been imperted to the water, camnot thus be removed, This can

only bhe done by a thorough filtration through sand,

Furthermore, the subsequent storage in the distributing
reservoirg, thovgh brief in time, allows of & continuation of
this growth, as shom by gcum and deposit, because the straining
procesg did not remove all germs. The only way to prevent
this germination is to do hers what has been done elsewhers,

namely, to cover all of the city distributing reservoirsg,

The thorough filtration can be effected by eithor the
so-called slow or rapld filter, now in use in Europe and in a

few of our Eastern cities.

In slow filters, the purification is secured chiefly near
the surface of the sand, of vhich they are made, by the Torma-
tlon of a very slight slimy coating vhere the suspendcd matter
and the bacteria are retained, the latter dccomposing the or-
ganic matter dissolved in the wator, At great depths, vhere
the absence of oxygen does not favor the development of bacte-
ria, purification by this means no longer takes place. In
rapid or mechanical filters, the puvrification is also extonsive-
ly effected on the surface, but by & thicker artificial coating,
cauged by the addition of alum to the water which, forming &
flocculent substance settling upon the sand, strains out the

25.






bacteria as well as the suspended organic matters. Both
processes are effective and economical, the Tirst under some,

the second under other conditions.

The slow filters allow from two and one-half +to six million
gallons to be pvrified on an acre of sand, or about seven to
eighteen cubic feet per square foot per day, according to the
charagster of the water. In your case, I should {ihink the lat-
ter figlirg might be closely approached, if the water is given &
careful preparation by the removal in other ways of most of the
suspended matler, as, for instance, by streiners. The cost of
this fil‘ration, not including interest on investment or any
vumping, would probably not exceed one-half cent per thousand
pallons . Roughkly estimated, the cost of such a filter plant

wvould ve about 535,000, per million gallong of water filtered.

The rapid or mechanical filters would pass water throngh
Tire gravel at tho rate of prohably two hundred cubic feet per
sgrare foot per day ond vould therefore cost less for installa-
tion but more for operation, the total cost per million gallors,
under sverage conditiorsieling ahont the swme as for slow filtra-
ticn. Local estinates and srecial studies can decide the

preference,

Analyses have hcen made of your water by youvrselves and by
the city, The latter have been published in Mr. Crunsky's
Frogress Report of August 12th, 1901. In sumwing up the ques~
tion of quality, Mr. Grunsky says: “The vholcsomeness of the

water delivered hos heen established by long continued use."

In conclusion, ana after examining the topograptical condi-
tions and also the arailable analyses, it can he salfely s9s8id,

without further analyses, that the quality of your ground waters
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should be and is in feect very good and that, with eontinued
exercise of the same care as heretoefore, there is no reason why
it cannot so remain. The surface waters are also good in gual-
ity, as well as the Lake Merced water, except for the growth of
animal and vegetal life in the lakes at certain scasons, which
sole imperfection can he readlly removed by filtration.

The comparative absence in your c¢ity of diseases due to
polluted water is a further proof of the good quality of the

average supply as delivered.

If we assume that the yield of the sources eventually re-
quiring filtration is twenty-two m&llion gallons per day, then,
according to & rough approximation, the cost of such filter
plants would be $750,000,, and the annual ecost of operation,
ineluding interest and depreciatiom, should not exceed $10,00
per million gallons filtered, and may be materially less.

To cover the city dig{?ipytion reservoirs would, according

to Mr, Schussler's estimate.;’roquiro about §
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should be and is in fact very good, and that, with continued
exercise of the same care a&s heretofore, there is no reason why
it cannot so remain. The surface waters are also good in qual-
ity, as well as the Lake Merced water, except for the growth of
animal and vegetal life in the lakes at certain seasons, which
sole imperfeetion can be readily removed by filtration.

The comparative zbsence in your city of diseases duve to
polluted water is a further proof of the good quality of the

average supply as delivered.

If we assume that the yield of the sources eventually re-
quiring filtration is twenty-two million gallons per day, then,
according to a rough approximation, the cost of such filter
plants would be $750,000., and the annual cost of operation,
including interest and depreciation, should not exceed $10.00

per million gallong filtered, and may he materially leul.,__awy
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BXTENT AND COI'DITICN GOF TIGRKS,

INCLUDIIG RELIABILITY OF SERVICE.

- e () = =

The prescnt works for supplying the City of San Trancisco
with water, begun over forty years ago when the city wag small
and but little water was required, have crown from 2 small plant
to their present extent, wren over thirty million sallons daily
arc supplied to the inhabitants. These works, almost since
their origin, have besn designed and operated by the present

company.

The policy pursved has heen to 1ncet the groving demands
gradually, by constantly kreping abreast of the decmand, instead
of providing at once for a supi.ly far ahead of irmediate re-
gquirements. In order o pvrchasc at low prices the londs and
water rights required in the future, you had developed the plan
of the prescnt system of sunply at a viry o~rly day and beugnt
the suitablc rroperticg as the hest opportunities for purchasc
offered, sowmetimes far in advamce of your irmediate nced, You
built storage end disiributing reservoirg in good time, 4o come
into scrvice as nearly as possible during the year when they
would first be needcd for rcegular dcecmands and emcrgenciesg. I
understard that you are still pursuing the some policy and are
now prenaring for a supply several times a; lerge as the vircsont
one. It is good buginess poliey to buy sveh property in ad-
vance as opportunitics offer, instead of waiting until it is
urgently required and must be obuvained at any price. Vhile
this foresight is com cndable, it is cven a necessary precaution
to relieve the city from the cffects of o droveht, which might

prove disastrous to health ond nroperty.
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+ has also heen the policy, self-ovidently, to gather the
nearest sources that would furnish water of a guvitable quality
and quantity, and this has becn done with & view of so connect-
ing them as to mingle them and secure a supply of fairly equal
quality throuchout the city, and also to rapidly increasc the

supply in any one distries, should this be necessary.

Tre availability, therefore, of a total supply, always gome-
viaat larger than iLimediate nceds, and of the possibility of
feeding local disiricis from each other has been of mrch bens-

fit in securing reliability of service.

The sourceg from vhich yov draw the watcr, its quantity
and quality, have been already discussed. It remaing now to

describs the works by vhich it is utilized.

Poningulayr Supply:-

The sourccs of water gupply within the city are Lobos
Creek and Laoke Illerced. Forty yeears ago Lobos Crcek wes the
main source. The helief that the increasc of population upon
the watershed caused & lisbllity of polluting its water led to
its abendonment for domestic use. The continval growth of
population over this territory makes this helief jvstifisble.
I zm of the opinion that this sovrce hes lost its valwve for

donestic supply.

Lake Merced, on the other hand, yields a large gquantity of

good water. A large portion of the drainage or collecting
area, over fouvr square miles, is owned by your company. The
pumping station is on the shore of the lake. It contaim tiwo
high-duty pumping engines, with the nceccssary boiler outfilt,
and can supply in dvplicate three and one-half million gallors

daily, at an elevation of 460 fect, It can he vsed to pump

29.






lake water inlo the Pilarcitog or San Andres pipe-lines or to
force San Andres water, vhich a.rives at the station under
about 100 pounds pressure, into the Pilarcitos pipe-line by way

of an aerator on Daly Fill, near by.

In San Vateo County there are three reservoirs and five

pumping stations in use,

Pilarcitog Lake is =2 res~rvoir, abtout five miles from San

ilateo, formed by an earth dam just helow the juacticn of two
valleys. Tre dam is 90 feet nich and 730 fect long on the
crest. The high water surface is 105 acres, at an ele-

vation of 692 feet. The ouvtlet pipe ip at an elevation of 650

¢t

Tees. The watcrshed is about fouvr square miles, bvt by a
flume and snall focders about 1.4 square miles of additional
vatershed are made tribuiary to the rescervoir. The old dam,
30 fcet high, in the upper Pilarcitos Valley, forms a settling

hasin for storm water.

The overflow water from this rescrvoir is caught by a
small dam and flume, uniting with the Lock's Creeck flume, men-

tioned below, and delivoring into the £wun Andres Lake.,

The vater from the rescrvoir flows through a tunnel into
the San lateo Vallsy, thence across the same in & »ipe and
throvgh another tunnel into San Andres Valley, below the reser-
voir dam. It then flows, partly through a pipe and flume, to
the Lzke Honda rescrvoir by way of Colma. Most of this pipe
is wrought-iron and a smell fraetion is cast-iron. The tunnels

are brick-lined.

The water collectcd by Pilarcitos rescrvoir comes from an

uninhabited territory, most of vhich i1s your property. Vhen,
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during dry winters, the quantity of water collected is inade-
quate for the supply to Leke Honda, the supply is then gupple-
monted by pumping from Crystal Springs, Alamede Creek, San

André% Lake or Lake lerced.

San Andréé Tske is a reservoir northeast of the former and

has an earth dam 90 feet high and 990 feet long on the cregt,
The high water surface ig 475 acres, at an elevation of
445 feet. The outlet pipe is at an elevatlon of 372 fecet.

The watorshed is abowt 3.8 square miles, to which fully one
gyuarc mile has becn added from San kateo Crcek by the so-called
Daovis tunnel and flune. The area yielding water into this
regervoir is further increascd by the Lock's Creek line to the
extent of 3.4 square miles, partly tributary, through a gerics
of flumes, tunnels and pipes intercepting the watcr from Lock's
Creck, Apanolio Creek, a part of Pilarcitos and San Iliateo
Creeks. One-half of the above area is tributary to San llateo
Creek and, wnen the conduit is running full, the excess of
water flows into Crystal Springs reservoir, vhich also reccives

n
the overflow from San Andreés rescrvoir,

The watcr dclivered from San Andréa to San Trancisco flovs

through a tunnel and pipe line, by way of Colms, to the College

Hill reservoir,

The water collected by this rescrvoir also comes from a

territory sparsely inhabited and most of vhich is owmed by you.

-

Crystal Springs Lake is a reservoir formed by & concrete

dam, built of dimensions that will allow of its being raised
2b to 30 fest, thus enabling it to store waters from other

watersheds. The watershed is about 22 1/2 square miles.
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The water surface, at the height of the present dam, is about
1300 acres and, at thc height of the final dem, about 1,730

acres. The present dam is 145 fect hrigh and has a crest 600
feet long. The high water surface is at an elevation

of 280 fcet. The onutlet pipe is at elevation 166 fcet.

About half of the pressnt rescrvoir is separated from the
rest by an earth dam, provided with brick outlet tunnel and
concrete waste weir. The "ownty Rond crosses upon it, slightly
above the elevation of the new dam. It is . sed and opcrated

-

as a settling basin after heavy rains.

The water leaves the lower reservoir throvgh an iron pipe
and reaches the city by the bay shere, partly through tunnel,

and discharges into University llound reservoir.

The water at Crystal Springs, as well as Pilarcitos reser-
voir does not contain as much suspended matter as that of Son
Andres. This is partly dme to the larger proportional inflow
of water and partly to the scttling of the water in the upper

basins,

Lock's Creek, situated at a point southeasterly from Pilar-

citos Lakc, is intercepted and the water is discharged into San
Andres Leke by a conduit, already mentioned, gathering Apanoldo
Creeks and othcr waters on its way. The condvit consists of

flumes, pipes and tunnels.

The general quality of the waler of this source is practi-
cally the same as that of the lakes.

In the upper San Mateo Valley there is still a farm with
pasturage and, helow it, are two settling ponds, created by two

dams, to minimize any objectionable effects. ne winter waters
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of the upper San llateo Creck area are conductcd to San Andres

Lake by the Davis tunnel before coming to this pasture land.

Another gource in this county which, however, you have not
vet utilized for supplying San Frencisco, is the Portola rescr-
voir, at Searsville, abovt seven miles gouth of the sovtherly
end of Crystal S:rings lakc,. A vortion of this wcter, namely,
abort two and a half million gallong daily, belongs to the
Leland Stanford, Jr., University. There remain for San Fran-
cisco apout six and one-half million pallons dsily, which it is
expected to develop by stcecrage. The present dam is of concrete
about 75 feet high, but can he raised to 115 fect. The length
of the crest is now about 280 fcet. The direct watershed is
about fifteen squarc miles. In addition to tHs walershed,; the
company controls about eight sqrare miles more, vkich will even-

tually | be connected with the Portola supply.

There are five pumping stations conncetced vith the three
San Mateo County rescrvoirs, three of vhich arc used only for

emergency purposes, as follows:-

1. Pilarcitos Pumping Station is located at tkhe outlet
of the tunnel from the San Andres Lake, and is used only for
occasional service, when it is ncccssary to pump San Andres
water into the Filarcitos pipe line, in case of an accident to
the uppner Pilzrcitos condvit. Generally this pupping can be
dore with greatcr economy by the pimps at Leke lferccd, :lready
mentioned, e stalion mas three pmps, with o capacity of

four million gallons per day and a 1ift of about 225 feet.

2. Ocean View Pumping Station is located near the San
Prancisco County line. It can bs vsed, when necessary, t0 pump

San Andres water from the Laske lMerced ferce-pipe line to the
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aerator on Daly Hill, thence flowing into the Pilarcitos line.
The station has a single pump, with a capacity of two million

gallons per day and a 1ift of about 175 feot.

3. Orystel Springs Pumping Stailion, just bclow the large
dem, is elso intended for oceasional or emergency use in taking
water from the Crystal Springs lLzke and discharging it into the
flume leading to San Ardres Lake. Tre station contains four
pumps, with a capacity each of three millicn «allons per day

and 2 1ift of about 250 feet.

4, 17illbrae Pumping Station is situated about two miles
northwest of Burlingame and ig vsed to0 puap water drawn from
Al ameda Creek or Crystal Springs, or both, out of the Crystal
Springs main pipe to the gereen-housc at the inlet of the San
Andres main pipe-line. There are two pumns, each of eight
million gallons cairaclty and capable of lifting the waler from
the 190 foot level (Crystal Springs main) to the 372 foot level

(Sen Andres main).

5, Belmont Pumping Station is situated at Belmont and is
used to force the water from Alomeda Creck into the main pipe
Trom Crystal Springs Lake to the city. There are two pumps,
each of five and one-half million gallons dalily capacity, and
three pumpg, each of four million geallons daily capacity, and

all capable of lifting 320 feet.

While the water running from the gravel beds at Sunol i8
guite clear at all times, and while the ground-water which sup-
plies Lake Illerced is also clear, yet, as alrcady stated, the
standing of the latter in a large open lalze and the mingling of
the Tormer with the watcras from the péeninsular lakes causes
somc growth ¢f vegcetal and minuvte animal 1life which it is ncces-

sary to remove from the water. This is done in an economical
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and fairly effective way by the uvse of fine screens of cotton
cloth. To remove also the gases which form in the water by
the presence of this organia mattcer and sometimes give a slight

tuste to if, you also aerate it.

The following tables give the location of the screens aml
aerators, their capacities and the source and quantity of the

water treated:-

s o o . e o e S S o - w— - e i Gt S en e em e e e Wy S e e G Gan M G R S S v W S e e G G S S T WD S G e S e e S ww e e e S S e e

Screens at: Source of water: Doily quantity:
San Andres, San Andres, Lower Pilar- 10 million gallons,
citog and Lock's Creek,

University Mound, Crystal Springs and 20 n "
Alsmeda,

Leake Honda, Pilarcitos and Lake 12 n "
:ierced,

Aerators at: Sovrce of watcr: Daily gqrantity:

Daly's Hill, Lake lierced, 7 million gallons,

Colleze Hill, San Andres, 10 " "

Clarendon Heights, Crystal Springs, 11/2 0 "

WO e o o e e . em . n = - o S S e = S e - - = v i = et M= = o mt e e e e = = e e e " - - " . " GO e - Sw S o = - - - o= - -

In order to control the qiantity of water received and
distributed from each of the sources, measvring weirs have bcen

placed as follows:-

Location: Source of water measured:
San Mateo Valley, Pilarcitos,
Inlet of San Andres pipe, San Andres,
University llound Reservoir, Alameda Creck and Cruvstal
Springs,

Besides thesc weirs, the varlous pumping engilnes are used

to check the water neaavremggya.






Alemeda Creek Supply:-

In Alameds County there is practically but one source,
namely, the Alameda Crcek, at Sufol, just above the Niles Cafion.
This crecek is made up substantially of two, the Laguna and the
Calaveras Creeks. At Sunol, there is a dom which twrns the
water into a conduit, consisting partly of tunnels, flumes amd
piping, and conveying it to Centerville and Dumbarton Point,
where 1t crosses San Francisco Bay to Ravenswood and, by way of
the Belmont Pumwing Station, 1s declivered into the pipe convey-

ing the Crystal S8prings water to the city.

Before the dam at Sunol was builit, anothcr one, near Niles,
was used, vhich now throws the water that reaches it into a con=-
duit, consisting of a stone aqueduct, flume and pipe line for
irrigation purposes helow Nileg. In case of accident or
necessity this pipe line can he discharsed, near Hiles, into the

pipe lcading to the city from the Suvfiol dem.

The water is collected at Sunol from filtcr r~allerics cut
inte the natuvral gravel beds, which cover a very large area of
the valley above and, as zbove stated, give the water a high
grade of purity at all times. These works are so operated
that the ordinary flow of Laguna Creek is divertcd and thrown
upon them. A similar filtration is ~iven to a large portion
of the water naturally cntering Laguna Creek, near Pleasanton,
by the streems above sinking into the extended gravel heds and

issuing bhelow.

The overflowing water at the Miles dam disappears, up to
certain quantities, into the gravel of the ercek hed formirg
the so-cezlled Niles cone. On znothoer oceasion, I heve estima-
ted that cnouch witer now enters this cone to yield szfcly &

daily supply of ahout fiftecn million gallons of good water.
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The Calaveras Creek ig now egbout to be developed into &

large supply by the building of a large storage reservoir,

Tha drainage area above the dam is about 103 square miles.

It is nearly uninhabited and an excellent territory from which
t0 procure notable water. The dam will be alout 220 feet high
and the orest about 800 feet long. The svpply, assuming & 900
deys' storage, could add fully 25 million gallons dally to the
pregent supply. I+ would be necessary to re-arrange and extend

the gallerieg in the Sunol filter-heds for this amount.

The Calaveras reservoir can receive the water also of
Arroya Honda, &dding abouty 38 square miles, by the building of a
sriall diverting dem and & short flume and tumnel through the

separating divide.

In the valley of San Antonio Creek, adjoining the Calaveras
Valley, you own the necessary property for another large reser-
Toir, The facilities found there for gsiorage are good and the

territory is quite suitable for the purpose.

The Alameda Creek water is measured at Sunol by a weir.

Distribution System:-

The distribution system in the city is headed by & number
of reservoirs and tanks, into vhich the watcr is delivered from
three main pipes, already mentioned, from Pilarcitog, San Andres
and Crystal Springs Lakes, including the Alemeda source,- the
first two going by way of Colma, the last by way of the bay
ghore, These thrce pipes discharge respectively into Lake
Honda, College Hill Reservoir and University Mound Reservoir,
from vhich the city mains take the water ag needed. The first

two reservoirs can receive water also from Lake lerced.
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CITY DISTRIBUTING RESBRVOIRS.

U e T - - ao
S UL o R e T R T -— —— o

Lombard St. Fes.

Pranciseco St., Res.

Lake Honda Res.

College Hill Res.

Lafayette Tahk

Date of

First Service:

Fetween
Hyde & Larkin
Greenwich &
Lomhard,

Fetween
Hyde & Larkin
Chesnut & Bay

Supplied from
following

goureces.:

Trom Lake Ionda
Resorvoir

From University
dMound Res.

(Pilarcitos
{(Lake Merced

€Alaneda Cr.&
Can be €Crvstal

aspisted €Spg's Res.

Near
7th Ave. & July 3, 1862,
N St.
Tolly Park Vay 27, 1871
West Ave. &
Flsise

from

By Ilillbree
Pump &
Pilarcitos

(San Andres
and (Res. by
from (Pilzrcitos

(Pump

San Andres
(Alzreda COr.&
Can be(Cr:stal

assisted {8pg's.Res.

Lafayette Park

Octavia St. wly 3, 1883,
betwoeen Recently)
flay & Wash-  (ahandoned)
ington
373.

(vy Millbrae
(Pump

or from Crstal Spg's
by the Crystal
Spgs. Pump into
San Andrecs Res.

or from Lake Merced
by pwip into
College Hill

from

From University ld.
via Francisco St,
Res. by Zlack
Point Pump

Eleva-
tion
ahove
City Rase:

T P SO g g

132!

367!

266"

369!

- m S . - . - e Ao e e W . e . -

M e M e e e e i e . e S S mh e B S e e = A o A e

Open Aesrator
Capacity or or

(Gallons): Covered: Sereens:

RSN e e e S S m W e e e e e T e e o e e G . e An e e Am . e " am e e - .y e " . o - - -

14 1,980,000 Vater scrcened

at Lske Ionda

6' 2,448,000 Gpen Vater smereened
is to he repsired to hold at University
10! 4,508,000 Md.

28' 11" 32,778,000 OCpen Water sorecened

at lLake Fonda

Lake Merced Water
sorated at Daly's

Hi1ll near point where
‘Mission St. erosses
line S.®*. & San
Mateo County.

16" 4°¢ 13,366,000 Open Water screened
at San Andrcs,
and aerated at

College Hill
i

1., Ferced
water aerated at
Daly's Hill

7' O® 166,000 Covered Water screened

See U, }d.
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CITY DISTRIBUTING RESERVOIRS

{Continued).

Location: Date of

First Service:

WS L AR AR e e o S SE Gt MR S W G B G M S me an e e e e P Gm W R G b s e e S G R Y e S W e E o e e

Lake Honda Tank Lake Honda Res. Jan. 1, 1885

’

Univeraity Md, Res. "niversity

July 30, 18885,
Mound

Clay 5t. Fill Tank Jones &

Jan 15, 1866,
Vaghington T

Clarendon Heirhts Clarendon Ave. Sept. 5, 1894,
Tank & 18th St,.

Fotrero Heirhts DRes. Ietwsen
Sierra, Flum-
beldt, Viscon-

8in, Carolina, Dec. 3, 1898,

Presidio Heichts S.E. eor. (In process )
Tank Pacific & (construetion)
Lyon

370,

MR e wn s e MR S e T G T e M TR e e e M G e o e M e e e e e e e e M e e e o e s m o o

e m e s - - = m o - . .

Supplied from
following

gources:

e e e e wm n  we e e -

Same as lLake
Hﬁnd& Rea .

Alsmeda Cr. by
Belmont Pump and
Cryatal Spg's.
Res. by gravity

University Mound
via Franciseco St.
Res. by Black
Point Prop

Iniveraity Jound
by Clarendon Hgts.
Pumps

Lake Tonda by
sravity, or U.Md,
by Clarendon Hgts.
pump, or College
Hill by Clarendon
Hg+ts. pump.

University Id.

via Francisco

St. Res. by

Rlack Point
Fomps

- - ar o -y = R e
R e i I B i el
- e aw we G e e e e
- —— -

Elevation

avove City Depth:

Fase:

Capacity
(Gallons):

Upen
or

Jovared:

Aerator
or
Serceng:

J e e
- - W - - e A A M e e R e e v A w e WA R o

372!

666!

310!

AGO

gt gn

15' oO"

17" 4%

35 O¢

540, 060

35,000,060

184,000

564,000

820,000

706, 000

37be

Coveread

Covered

Sovered

Ssme 28 lLaks
Honda

Water Screened at
Tniversity lound

Weter scroened

Water scrcened at
15. . :}l}'?d s

sersted at Clar-
endon Fis. “ank

Watcr sereensd

See ', Jd., L. londa

C, Eill)

Wator scroened

Ty Lo
360 il g .:,’d. o8

¥rencisoo St.
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Lake Honda lies in the valley, near the Almshouss. It is
lined with stone masonry, brick and concreto. Ag the rescrvoir
is sbout twenty-five feet below the screen-house, and as it is
desirable not to exposs the water in the large open reservoir
after it has heen screened, it discharges, first, into a small
tank of 540,000 gallons capacity and then directly into the
naing. The regervoir is therefor. used only when the consumpe
tlon oxceeds the pipe delivery, in which case automatic valves
connect the reservoir directly with the pipe and supply the

deficient guantity.

College Hill Reservoir receiveg the water from an acrator,
suoplied from an adjoining stand-pipe. It is located on o
spur of Bernal Heightg, west of Holly Park. It ig lined with

rubble stones, laild upon th2 embanlment slone.

University Mound Reservoir ig situated on the tract of the
same name in the gouthern part of Swn TFrancisco, The water ig
delivered from the adjoining scrcen-house. The sides end bote-
tom of the reservoir are lincd with concrete and covered with

felt and asphaltume.

-

Owing to the brcken territory of the city and the number
of igolatced hills within the same, it was nccessary to carry
so.:e of the .ns, unconnected, across depressiong and feod
auxiliary reservoirg, from which direct distribution into the
neighboring territory could follcw, with shortcr distonces from

the point of supply and greater ond more constant pressurae.

It wes nceossary, for ihis purpose, to uake usc of v
auxiliary pwiping stations as followg:-

The Clarendon Heights, or Seventeenth Strect, Station is
located at Scventecenth Stroct, near Sonchesz. It takcs its
water frow the College Till syrstenm end forces it alternalely
into the Clarendon Ieignts tank, at 600 fect elevation, and
into tho pipce swpplying the FPoirero Ileights Rescrvoir
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at 310 fcet elevation. "men the Clarendon Heichts tank is full
the pumps discharge into the Lake Honda systenm. The station
has two pumps, onc of one and one-fourth and the other of one

and one-half million sallons capacity daily,.

The Blzack Point Svation is located jist east of the Govern-
rnent reservation of tre same naue. t ta'tes its wuter also
from the University Ilound system and forces 1% into the Clay
Street 11111l tank, with 1ts sorplus dischuarging into the lLake
llonda sy stem. Until last Autumn, it discharged also into the

Lefayectte Park teank, vhich, by ordcr of the Park Cormissioners,

-

0.5 absndovied, It will in its s’ead suvpply the Trogidio
Heishts tank, which is now being built on Presidio ileights.
Tre station has two pwmping engineg, onc having two and three
Tourths, the other threc and onc-fourth million gallore capa-

city,

The auxailiary rescrveirsg or tanks for the citvy distribution

are &as follows:=

Clsrendon Jleights tank is located at Clarendom Avenve aml
Birhteenth Street and is the hizhest distribuvting point in the
citye. It receives its water fr&m the University liound Reser-
voir by pumps at the Cl:rendon JTeights Station. It is a circu-~

lar iron tank and covered.

Clay Strecet Tank, on Clayr Strect Hill, ucst of Jones
Street, is an important eguslizer of pressure for the surround-
ing distriet, It receives University Ilovnd water via the
Trancisco Strect Pescrvoir by means of the Black Point pumps.

It is Lrilt of iron, is circular in shape and covared.

Lafayette Park tenk, vhich was located upon city properiy,

has becen abandoned. Yo take its place, the Preasidio tank is
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now building at the corner of Pacific Avenve end Lyon Streeis,
which will have a mrch larger capacity and he somewhat higher
in elevation. It will receive its water from the Elack Point

Pumping Station. It will be a ecircular iron tank and covered,

The Potrero Heights Rescrveir is located on Potrero Teights
and serves an indcpendent district. It reccives its watcr from
Lake Foncda by gravity or from Unilversity i"ovnd "y pumping at
Clzrendon Teights. It is circular and lincd with concretc and

feced with trick.

The Lombard Strcct Rescrvolr is located on the sirmit of
Rugsian Hill. It rececives its vater from L-ke Tonda by gravity.

It is Prick-lined and abovt foriy years old,.

The Francisco Strcet Rescrvoir is located on the northern
slope of Russian Hill, between Tay and Cresnut Strects. This
is a2lso an o0ld struecture and is to he repaired this fall. It
is intendcd a2so to enlarse its capacity. It reccives its

water from the University “found system by sravity.

Trom the distributing reservoirs and tanks the mains with-
in the city are supvlied. No examination has hcen made of
them. Trom the stateaents made by :r. Schusslcer and in accord-
ance with the result of lr. CGrunsky's exemination in 1901, I
conclude that they are in a good condition. From the ascounts
I have received, the material and laying of the pipes is equal

to the best practice. Yme wrought-iron pipe is excellent.

The following table gives the lengtk of the pipes

of different diameters:
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CITY PIPE SYSTFI.

“rought-iron Pipe: Cast-iron Pipe:
Diameter: Feot: Diameter: Teet:
A4M 7,213 30% 4,494
37 1/2" 11,312 24 21,425
33" 2,510 22" 23,488
aon 12,514 20° 21,840
22" 21,201 lg" 123,212
13" 850 12" 237,155
55,600 10" 9,912
a" 633,060
6" 570, 856
gn 345,489
3" 1350, 858
2,121,790

The distribution system is swpplied with as weny valves,
or water-gates, for controlling the flow as exzpericnce has war-
ranted. From the description, I judge they are well-desgigned

and carefuvlly nadas.

The following table gives a list:-

WAT"R GATES: -

aam 1 20" 11 g" 9935
37 1/2v 1 16" 122 Y 794
ol 2 12v 400 an 377
241 24 16" 8 3" 61
22" 20






The house connections are made by your company, butv are
paid for, at fixed rates, by the house-ocwner. There are &at
pregert 47,135 connectiong in the city. The diameter of the
ordinary service pipe for a single dwelling-house is 5/8%, )

The gervice pipes for manufacturing places vary from 5/4" o 4n

in diameter.

Tor the purpose of paying the rates by meter measurements,
and detecting waste, there are at present 15,496 meters in use
in the city. Trhey arc the property of your company and, ?hﬁre-
fore, a part of the plant. The following table shows the num-

ber and sizZeg:i~

MBTERS :

Size: Number:
an 40
3" 51
2 1/an 306
1 1/2" 310
1" 348
3/4n 176

12,265

13,496

Of this number, 6,428 measure wator charged at moter rates,
the balance being used as waste detectors. In addition hereto,
there are 658 hydraulike elevatora, gupplied with water from the
maing, wnich elevators also act as meters, making a total of
7,086 meters for measuring water charged at meter rates.
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There are 3,972 fire hydrants in use on the mains, vhich
makes one to about 534 fcet of cast-iron pipe, or about ten per
mila. They are only sct on the cast-iron pige lines and, since
1895, no new hydrants have becn attached to any pipe of less
than eight inch diameter. They are set cloger in the business
parts than in the residence parts of the city. In comparison
with Bastern oities, ten hydrents ver mile is a good number,

It must bhe remembered, however, that the many woodcn buildings

and the frequent strorng windas in your c¢ity make if necessary $o <
have as many streams as possible 0 be quickly turned upon the
fires. The hydrants arc the progerty of the city, which deter-

mineg also thelr location,

Fire-gsoervice:

Fire protection dcpends not only upon fregquently placed
hydrants. A sufficicnt amont of water must also be capable
of getting to then. As clcsc an cxamination as I have hecn
able to waxe shows that, according to the best practice, it
would be advisable to have a greater number of larcer mains in
sone parts of your city, so as to bring quickly a ~reat quantity
of water to any particular locality waere a fire might be raging
This is of specia) Amportance in thoese districts where, per
aore of ground suriace, large quantities of merchandise of

great valuve are stored,

I understand that the reason for 1his deficiency lieg in
the fact that the eity has not been willing to pay any interest
on’'the investment required for +the best firso service, and that
therefore, although planned, sor.c of those pipes have not becn

laid.
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It should be said that the fire protection of a large ceity
doeg not require a large proporiion of the daily water s1pply.
In the larger Bastcern cities, vwhich ars built mostly of brick
or store, it is relatively so small that the effects upon the
daily consumption of the draft of a large fire are barely
noticed. Yet the watecr must be rapidly available at any point,

therefore the necessity for pipes of aple gize.

It rst not Le ignored, however, that the high pressure,
that is almost evaywhere found in your digtribution system,
produces a high velocity of flow and, therefore, of th@ dig~-
charge of the hydrants, whcon nged for fires, This high pres-
sure, therefore, compensotes to some extent for the ladk of size
of some of the maing. The vsual guide to determine the sizes
of the pipeg ig obtained by the decigsion as to how much water
ig, or, at a given presgure, how many fire streams are to be
availaple for the largest single conflagration o be expected.

4 calculation will then determingo the dAlameters of the pipes

vnich must deliver this quantity of water.

That this featuvre, however, has in the past nol hLeen seri-
oug is evidenced by a paragraph in yovr President's Twenty-£ifth

Annual Report, page 6, vhere he says:-

"In a city of wooden buildings, subjectcd to the prevalling
w7inds that fan a spark into & serious fire, tho conditions for
an extensiw conflegration exist in pnerfection. It is signifi-
cont that, under these conditions, no serious conflagration has
visited San Francisco since the water works were buillt." amd

"Ivery householder has hig garden hose---a private fire
department of hig owm--~capable of extinguishing an ordinary
fire in any part of his house. As a result, one-half of the
accidental fires in the city are extinguished without ecalling
out the fire department.”

I understand from a letter of Ir. ¥, ¥X. Lone, City Attorney

to the Board of Supervisors, dated llarch 15th, 1901, that the






city has no authority %o compel you to lay water-maing of an in-
creased size for fire vnrotection. I 21s0 understand fthat you
ars willing to lay suvch maing, provided a fair retumm upon

the capital so investcd is guvaranteed.

Such & retum is usuelly fixed by tho hydrant rental.
In fact, in small cities, the hydrant rental isg oftern made guf-
ficient to guarantee & moderate intcrest on the capibal invested
in the centire works, as the domegtic service in such clties is

gsometimes quite small,

The money paid as hydrant rental in the Fastern States
gencrally includes elgo the guarantee of abundant gsupply of
water for fire extinguilsghing pvrposes, alwvays in readiness for
usa, the expenss of furnishing water for the sprinkling cof
gtreets, flushing of gewors, for public buildings, schoolg,
hogpitalg, parks, in shory, for all public and charitable prr-

poases.

To ascertain a foir sum to he pald for municipal purposes,
wo should know the additional cost for the increased size of
the distribution pipes and appurienances in the strects, the
additional tank or regervoir capacity required for fire servics,
and the coot of supplying the water, adding a proportionate sum
for taxes and adminigtration, After determining this total
invested capital, then 1ts fair interest, adding an allowance
for operating expenses, deterioration, ete., will detcrmine the

sum which the c¢ity should ennuelly pay for hydrent rental,

The henefit of & good fire protesction iz Felt by reduced
insurance rateg and, as the entire community is henefited

thereby, it is bmt fair that it should pay for the protectilon,
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Character of York:

The character of the work shovn in the existing water-sup-
ply system, as regards material and workmanship, is good. It
is above the average of simlilar construction. Some of the
older work, over forty yecars old, for instance, the Lombard
Street and Francisco Street roscrvoirs, is not in the bheat con-
dition and, I understend, would have been renovated, if fundsg
had been allowed therefor, Huch of the latter work 1s oxcep=
tionally well executed. In fagt the concrete at the Crystal
Springs dam and other placesg, and theo wrovzht-iron gupply pipes
are equal to the best work of their kind, and enjoy o good repu~

tation among enginecyrs in other gtates,

Your machinery at the pumping stations ig both well-de-
gigned and built with a view voward economical operation and
the lesgening of repairg. There ig very little old machinery
in your plant and but little need for repairg abovt mogt of the
gtations . These arc genecrally plain and economical. There
is neither & display of negligence nor of extravagance, The
men are overywhere gpparently encouraged to keen the works in

good order and to gilve the stationg o neat and clcan appearance.

It has always bcen your policy, as I am informed and my
inppection proves, to do your work in the best manner, although
sometimes it may have been more expensive at the ovtmet, becauss

you believed it to bhe the most economical coursge in the end.

By repairing the Lombard and Francigsco Strecis rescrvoirg,
which can be readily done, by laying additional large naing for
fire purposes, by covering the rest of your distributing reser-
voirg, and by eventually introducing filtration works for the
San Mateo County and Lake llerced watcrs, the essential parts of
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your works would be fully equal to the best of modern practicea

The system as a whole is now officient and delivers good
water, at high pressure even without these improvements and
additions. But with them, in my opinion, it wvould furnish
wator throughout of the best quality and in abundant quantity

at nll times over the improved portions of the eity.

iIr, Grungky, in his appreaiscnient of your property, Febri-

ary 23rd, 1901, says concerning the character of your work:-

"The quality of workmanship on the works and structures of
the Spring Valley Watcr Vorks is commendable throuvghout. The
materials used are sclectcd vwith care. Specicl care and extra
cogt has not been shunned in important cages 10 secure the best.
This is doubly the case in the pipe work and in the concreto
and in the masonry structures.”

From your present sovrces, including Calaveras, as already
stated, you could readily collect sufficient water to safely
furnish the city with sixty million gallong daily. It is
hichly improhable that the next years will be as dry as those
whilch have just pnassed. But even if this were go, the Calaver-
as dam alone, 1f you at once proceced with its construction,
would yield gufficient water for the c¢ity durilng that period.
The interconncction of your geveral sources and reservoirsg, as
elready said, especially woll fortifies your system and gecures

to it an entirely reliable scrvice,

Mr, Grunsgky, in hils testimony before the Scecretary of the
Interior, in camparing your property with the Sierra lMountain
supplies, said: "The Spring Valley Vater VWorkg system, to the
extent of 1its capacity, ranks first in the reliability of

gervice,"
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IIBTHODS OF VALUATICN.

Yout company is at present supplying the City of San Fran-
cisco, for public and domestic purposes, by authority of the
State Constitution, which declares that any person, company or
corporation may aprropriate, distribute,and scll water for pub-
lic use, and collect therefor a falr and reasonablc compensa-
tion or rate, which shall be fized annvally by the Board of

Supervisors.

The city, as a municipality, gives your company free use
of all its sitreets, for the purpoges of pipe-leying, and mugt
give you a reasonable return for your services; while, on the
other hand, you are obliged to furnish the city and its inhabi-
tants with watcr of proper quality and grantity at legal rates,
fixed @s above, and to conform to all city regulations concern-
ing the strcets. There are no terus of agrecement, nor is

there any contract hetween city and company.

As the chief obligations seem to be, on one side to fur-
nigh water and, on the oth v, to pay therefor a fair compensa-
tion, the remaining point to he determined is the fair valve of
your property under the existing conditions, so as to fix the

proper compensation.

In order to asccrtain the fair valve ofyour works, it will

be well to glance at some gencral aspects of the quention.

Ve have the casc of a private corporation, which l.as in-
vested money in landg watcr-rights and in works, built upon the
ground and helow thc surface of the strects of the city, for

the purpose of supplying water to its inhabitonts. Its works
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are substantlally fixed in the ground; at one end, they are
connected with almost every building and, at the other, with
the sovrces of gupply. They cannot 16 moved without losing
most of their walue, as they are organically connected with

each other and with the bvildings and streets of the city.

Besides the value of those paeris and structureg, which
have an indepcndent market price, such as land, water, machinery
and buildings, the works thereforc have a valie as & whole or
as a unit, organized for a definite purpose, each part of which
holding a necessary fixed relation to ev ry other part, and the
removal of any one part affecting and, perhaps, destroying the

value of most of the others.

This fact will appear even morc cvident when it is consid-
ered that, in order to complete the necessary combination of
parts in a given time, it may have heen and generslly is neces-
sary to pay prices for some parts cf the work at much abvow the
average market rate. For instance, the knowledge of a land
ovner that his property is quite essential to completse the
works, may cavse him to sell only at the highest price. In
order to erect a pumpliag station or to lay certain pipes within
an wexpectedly short time, so as to fulfill a contract, and in
the presence of strilles or accidcents, it is oficn uecessary %o

pay high prices to overcore the difficiliy.

Becausc of the necessity of certain fixed combinations in
ordcr to constitute the organic vhol®, a special valve attaches
to the completed work, in addition to that of its parts, ascer-

tained from the average market prices.

Begides this tanglble, there is also an intangible value,

which is no less real, and is dve to the study, skill and labor
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whieh co-ordinated tbo parts into the whele and produced and

maintained & live and going concern,

It is therefore customary to ascertain the value of the
physical parts and then the valueé which should e given te the
plant as a whole, provided that it is in actusl operation, with

an eéstablished business and a long list of water-takers.

In discussing the matter further, it will be convenient to
subdivide it into three divisions, the physieal plant, the land

and water rights and the business valuve.







PHYSICAL VALUE,

Under this heading will be discussed the valve of the
materials and labor necessary to build the works from the points
of collecting, conveying and distributing, to the point of de-

livery of the water on the strects and to the buildings,.

The first question, howevcr, relates to the priaciple upon

which this value should e based.

The actusl cost of constructing the worzs years aso is not
necessarily a trrve me=sure of their orescent valve, Centain
moneys may have veen srent injuvdiciovsly, bhsving no valve whate-
ever, or,materialsg and labor may have heen high in price at the
time of constrvetion but worth much less to-day. Accordingly,
a p'wrchaser ghonld not pay for lack of judsnent of the seller,
nor for the foet of a hish market Mprice prevailling duvring con=-
struction. On the other hand, the works may rave hecn designed
and built with great skill and care, or, at a time when prices
were lower than they are to-day. Then the scller sghould not
he exmected to lose the cost of having done specially good work
and to give up the adventage of a hish ..arkxet price on the date
of salse. Trhe true value of lahor and naterial at & glven time

cannot be other than the actval cogt of replacing them.

These arce simple husiness rules and should control in the
sale and purchase of large nlants. A compeny is gupposed 0
¥rnow vhat it may eventually be obliged to accopt for its prop-
erty, how to provide against tne loss duc 0 a possibly decline
ins market and to have arfanged its hbusiness conuauct so as

"%o cone cvt vhole" and with profit,.
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There is hardly any wceriainty in the determination of the
present cost, because all necessary elements can be readily as-
certained. But there may me uncertainty regarding actual con-
ditions of the past, when the -vorlis were buidt. The only im-
poritant douhtful point in a present valuation is the Cinal 1life
of the pipe, on accouni of its deterioration, which depends
nmuch upon a numier of sccidental conditiens. Bt this doubt
would prcvail equally with every other principle of val.ation.
For the purposc of ieutralizin-~ its effect, a fund should be
provided and so adjusted as to pay for the replacement of all

perishable parts in dve time.

Tor the above reasons, L am of the opinion that a valuation
should be lased not upon the orisinal but vpon the present cost
of reproducing the works, allowing for depreciation diring the

tine whren the works were in operation,

In other words, the physical valve of yorr plant must be
asccrtained primarily by the stm of meney which would rebuild
it in its entirety. It ig to be assvned that in doing this
fair prices are used, svch as would pay for the same character
of work when done to-dey. Anu, secondly, it is necessary that
the efficlency and life of 2ll parts of the supyosed plant are
the same as those of the actuval plant of to-dcy, which requires
the meking of certain deductions frem t7¢ cost ¢f & new plant
Tor vhat is called "deterioration".  Tor instance, assuming
that the life of iron pipe in the ground is estimated at one
hundrecd years, then if the pipe is 1. cnty-five years old, one-
forrth of its 1lifc has gone, although not onewforrth of itg

value, and it may yet be in a good condition.

It is thercfore custiomary to fix the probable life for all

parts of the plant, whon now, and to compute the valus of the
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deprcciation by the annuvity which will have accymulated the

gost of the particular structure at the end of its life.

The following table gives the life in years and the annvi-

tieg for the principal parts of the works:-

Depreciation Tabla.

Structures, apparatus, etc.: Life in years: Annuity on
Onc Dollar:

Masonry dam, rescrvoirs,

tunnels and aqueducts, Permanent,
Cast-iron pipe, 160 .G0165
Wrought-iron pipe, 50
Pumping engines and buildings, 40
Boilersa, 25
Flumes, Al redwood, R5
Water-meters, 15
Valves, etc., 50

Deprceeiation is, strietly, the deterioration from the dis-
integration or waste from age or uss. This term is sometimes
uged to meam also inadequatensss or inefficiency of parts of
the work. I do not think trhat in this casc suwch a meaning
should he given to i%. It is less confusing to separate the
two conditiong, "hen a work has hecome inefficient or inede-
qgrate, i1t has lost its value to the precise extent of this

failure, which, in the extreme case, is cntirc loss.
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I am informed that, heretofore, no allowance has been made
for the deprcciation of yovr works. But, as an offset, pay-
ments were allowed by the city, In the operating expenses, for
the replacement of some worn-out structures. This custom ig
fair, only go lorg as no sale s made and no true valvation ig
fixed. In that case, the city pays directly by installments
for vhat it would otherwise pay by means of a capitalized emount

for keeping the works permanently in perfect condition,

In my ovinion, it is on the whole prefcrable to esteblish a
fund for the renewal of worn-out structures, such as is customsa-
ry in most business undertakings, and have the anrual payments
or annuitles made as a fixed charge upon the worls, the same ag

interest on bonds, etc.

It has heen said by Hr, Lane, at Washington, that the city
had no power to allow any value for any of its property vhich
is not actually used in the furnishing of water. But it is
usuval and, from what I have said alove, in my opinion, eminently
fair and just, to allow the valuve of any property necessarily

bought, built or held for contingent or fuiture use,

Therefore, I consider of f#ull value the present Crystal
Springs dam, although it is built heavy enouvgh for a muveh higher
dam yet to be built; the work on Calaveras and San Antonio dam
gites, and others; the Poritola reservoir and dem, and still

other minor structures.

In case an income is received from any property thus held
or improved in advance, then, if, in & valuation, the cost is
allowed, credit should of course be given for the income there-

from,
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Vorlks which have bhecn destroyed or become useless by age,
or by bheing supplanted by other works, have lost their value as
structures, except for the salc of any of their materials or
single narts. They are supposed to have earned their cost.

L i
[RERRS

On the other nand, there arc cases, such as the old stone
dam above Niles and the flme leading therefrom, and the upper
dam at Pilarcitog, vwhicham no longer of fuvll gervice, but siill
ssrve a purpose,- the former as a safeguard, the laticr as
settling basins. They have partly earned their cost of con-
struction and should he velved at such a fraction ags would jus-
tify their use for present purposes. Perhaps three-fourths of
their present cogt of construction might be a falir value for

them.

A part of the Lock's Crecek line is now o1t of gervice,
Such parts of it that necd reconstruction have no value, except
for materials. Tre other parts have a value in proportion to

their expected term of vsefulness.

The old thirty inch pipe, which took water from San Andres
Lake, and has now heen replaced by a forty-four inch pipe, hag

been abanconed and, thereforc, lost part of 2tg value.

Regarding the distributing system and, espccially, the
cost of iron, the estimate of cost should he haged on o fair
average price of iron recently prevailing., It would not be
vroper to assune either exitremecs of fluvetuation. As the pipes
of youvr system, I understand, are all of the besgt quality of
iron, and I kmow this to be trve of wvhat I have secn, the price
should correspond with the good quality of the material, Tar-
ther, the workmanship that I have scen is good, and better than

the average in some of onr large cities. Therefore, I bhelieve
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your pipes are specially durable and should have accordingly a

value, if anylhing, greatcer than the average of their kind.

Regarding the valve of small pipe, it mvst be said that
wherever they are no longer of use, by failing to give adequate
pressure or quantity of water, even when reinforced at all avail
able points, then they should he replaced hy others and retain
only a secrap value. They may have bheen made snall originally
for financial reasom , and it m»st then he assumed that a full
compensgation has thereby already been sgecuned. Buv vhore they
continue to be iseful, or can be made s0 by proper reinforce-
nent, they certainly rctain a velue by doing the duty, at least
portially, of a larger pipe that would have to bhe laid in its

place.

Vhile your pipes apparently are sufficiently large for the
domestic service, it is daid that "they are not all that could
be desired wien extraordinary demends for water arc made upon
the system in case of a large conflagraiion." In this valuva-
tion, no account nced be taken of thig fact, because no allow-
ancé ghould be made for any larger pipes than those actually in
the ground, and becsuse I understand that you were ready ©o
pPlace guch pipes had the city "een willing %o pay the annual

expensa incurred thereby.

Vhen a pipe is laid on an unpaved street, it will cost less
than when the street is paved. The value of & pipe 1inqzin
the latter case, is thereforc enranced by the pavement above it.
In estimating the present fair value of the distribution system,

the cost of repaving is an increment of cosi justly to be added.

All of the service pipes are now conrected with your dig~
tribution system. If another pive system ghould he laid, new
services would havas to he laid so &3 to receiwe watoer From it.
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The cost of as mueh of the service pipes a8 would thus have to

he relaid and reconnected is therefore & proper eredit to your

works, because, as the owners have already paid for their pres-
ent service, they could not fairly be compelled to pay for a

second connection.

The present fair value of the physical plant can be com-
puted on the basis of what has been said above, which corres-
ponds with what to-day is the vest practice, The caleulations,

in accordance herewith, have heen made and the results are

herewith sappended. »
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VALUE OF LATD AND WATER-RICGHTS.

The same fundamental principle which was applied to ascer-
tain the value of the physical plant should apply to the pur-

chase of land and water-rights, and for the same reasons.

A present purchaser shouvld not pay for possible pakt
injudiciovs investments and errors of judgment, nor for the
accidcent of a temporary high market price at the time of pur-
chase. On the other hand, ke should not demand & profit from g
bargain purchzse, nor from the results of speecial skill amd

training on the part of othersg in acquiring the progertics.

It is difficult, however, to ascertain the actval prescnt
cost of this class of property, becavse 1% cen no longer be re-
placed by other land or water-rights at the srme location.

It is necessary, thcerefore, 1o estimate the value from the gen-
eral market prices of to-dsy for similar properiy in simila
localities. Such an estimate should, of course, be fair, with-
out taking undue advantage of thc exclusiveness of any posses-

gion,

In preparing for the fature, it is necessary to look ahead
of theé demand, sometimes many years, in the acqulsition of lands
and water-rights. To purchase gch propeviy far in advance of
actual use is gencrally =zn economical proceeding, and any sub-
sequent risc in the value of svch proparty is a just eredit %o
the owvmer, just as a fall in value would be his loss. It can-
not be denied that procuring a necessary part of the work in
advance of its incorporation is a necessary procedure, requiring
the exercise of gkill and expenditure of money, and its appro-
pristion for this pvrpose, therefors, at once increasesp its

value., 58.






The city has a benefit therefrom by thuvs heing guvarded
ageinst vnforeseen mishaps. An ample water supply is one of
the most necessary conditions of 1life, especially in a large
city, and no clances whatever shouvld bhe talen to secure its
certainty under all possible conditions, Then a veliation ig
made, and before the incorporation, as an integral rart, of the
property thus purchased in advance, it shovid therefore be given

a value at least equral t0 its reasonsble cost.

It should Tfurtler be remcmbered tl.aet as the natural depre-
ciation of structures and other property, due to wear and tear,
is a proper cause for a reducticn from their valie vhen new,

80 shouvld the appreciation of wproperty since its acquirement

be a proper cauvse Tor an addition to the original cost.

Land purchsses arc made in the cosc uf waler-suvnply works
for any of four purposes, namely, rescrvoirs, rights of way,

buildings or yards and protective territory.

The values of these four classes are vsually disfercnt,
Reservoir sites are rare =nd, trerefore, ususlly dcmand & higher
price than do rights of way, which ogain are more expensive than
the land of the watershed, which 1is required to sccure a good
quality of water merely by protecting it from poilvtion. The
property for bulldings or yarda may have any valve, depending

on location and accessibility.

Present market prices of land known to e intended for
these sevcral purposes, in this part of tue State, should, in

my opinion, govern and fix their just valve in tkis case,

The necessity of owning as much land for the protection
of your water spupilies, as you actually possess, may he ques-

tioned by somse, It is certcinly necessary to have at least &
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police protection over the watcrshed to prevent objectionable
pollution and to have an absolute exclusion of man and animals

Prom the shores of the lakes and streams.

I{ is certain that the greater the area of the watershed
which can hbe protected from occupations resulting in dangers to
health, the better it is for the water supply. Mo bhetter
security exists than your possession of the land, and your un-
ugually extensive possessionsg give the water an exceptional

security and value,

In the present valvation, I therefore consider that all
your protecting lands should he included, as they are of direct
benefit to the grality of the water, As such lands always have
a selling price, they could be rcadily sold if, at any later
time, such a disposition of them sppears & safe procceding,

Vhen an income is received from the rent of land or water prop-
ertiea, 1t 1s proper, of course, to credit all such property

with this income.,

An estimate of the valuve of your real estate propertics is
being made in accordance with what has been said, and the re-

sults are appended.

As to the valuc of yovr watcr-rights, you have, as I under-
stand, a title to the perpetual diversion of 211 of the wators.
The purchase rrice of water-rights does not necessarily repro-
sent thelr value any more than that the last year's cogt of a
city lot is its selling price of to-day. And thce adaptabllity
for an economical collection, storage or conveysnce of water,
increases tke valve of gich property for the special use for

water works far above that for farming purposes.
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Further, just as the land suitable for & reservoir has a
value higher than for farming purposes, becauspe it can earn &
greater profit, so has & large reservoir site a higher value
per aere than a small one, when thereby it can be made more use-
ful, The San Andres and Crystal Springs sites, by their favor-
able configuration, are capable of storing more water than their
watergheds contribute. They are therefore available for the
storage of a large quantity of foreign water, i.e., from other
watersheds, which makes them eventually available to act as
great distributing reservoirs, located a&s near the future
metropolis as the topography allows. This fact gives them a

soecial valve.
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The value of water courses, which are cr can be made ugeful
for public water supplies, is governed by the existence, first,
of a gufficient quantity of water, secondly, of adaptabllily
or competition for its use for various purposes, end, third,

of a cormunity that can use it.

If there is no community to use it, no valve attaches t0
the water on that account. But, in this case, there exist, in
the neighborhood, large growing cormunities and large agricul-
tural interests, all of which require water. TFurther, it is a
well-knowvm fact that the quantity of uvsgable water is limited in
this part of the state, as the rainfall, which is its sovrce,

ccases entirely dvring the six months of summer,

It is therefore clear that water, being limited in quantity
and indispensable for this and other adjoining cities, has,
when 1t is diverted, an intrinsic value as property above the

cost of such diversion.

One measure of thig valuve may be obtalncd from the cosgt of
the least expensive supply smong other than yovr cwn gources,
yielding an equally good and abundanit prosent and fubture supply
of water, Such mecasure indicates a maximum price, beyond walch

its value cannot generally go.

Another neagure of value of the water-rights is the rcason-
able actual cost of procuring and of holding them vntil re-
quired for the supply of the city. Thig indicates the least

price wnich ghould be paid for them.

Betweon these two limlts, the true value of the water
rights should be sought, detcrmined by o consideration of the
business value of your propertiy and by questions of expediency,

of vhich you, yourselveg, are the best judges.
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Coneerning the question of compensation for water-rights
and lands held for rescrvoir purposes, lr, Grunsky says, in the
case of there being but a single economical source, that such
person, "who by business foresight, judicious investment or
perhaps by accident has acquired possession or brought under
his control the water which has hecome & publie necessity and
which has been made or is to he made a publie use} should be
compensated libherally. When several sovrces are available, he
grants that the estimated cost of construeting other works
"will ordinarily stand as an upper limit", There may, of
course, he says, "be cases in which an allowance of value,
from the fact that the water works are already established,
will carry the value of the established system bheyond this
limit, This comparison is always of valve and, in most cases,
affords the hest hasis for conclusicns as to value of water
rights and, sometimes as well, of the franchises of water com-

panies."

In order to ascertain the above-mentioned maximum price, &
discussion follows of the character and cost of the Tuolumne
supply, which, according to the eity's investigations, is be-

lieved to be the hest source in competition with your oun..__:;,
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BUSINESS VALUE,

In fixing the value of a bvsiness which is fully organized
and has becn in active operation for & number of yecars, it isg
necessary at the outset 0 state several facts. As a business
transaction predicates an exchange advantageous to both parties,
it is necessary that a szle of the property in this case should
be profitable both to the city and to the company. A satis-
factory result can therefore be reached only by a careful con-
sideration of both interestg, hesed on the actual exigting
conditions. Turther, as it is impossible to treat 211 of these
conditions of a watcr works' valuation in, what we may call, a
mathematical manner, which may he done with tlc purely physical
conditions, we are obliged, undcr the present hwcading, to depend
almogt vholly upon reasonable zpproximationg, based on sound

businegs principles,

In the ordinary sense of the term, your Iranchise grantis
you only the right to cnter upon the city's streets, to lay
pipes and their appvrtenences, to £ rnigh the citizens with
water and to collect & compensation or rates thercfor, Your
contract with the city and its inhabitants, if it may so be
called, extends only over tre spacce of a single yecar, and your
income is annvally fixed by the Board of Supervisors, which
establishes the rates, virich rates must yield e fair return for

the scrvice rendcred.,

The valve of a franchise is sometimes determined from its
earning capacity. This may he a proper method in some cases,
but such a basis is clearl& here excluvded, for the simple rea-
son, if for no other, that the city annvally fixes the incomse,
and that therefore one party to the transaction may fix the
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profit or loss of the other and establish any value which 1t
desires and helieves to he reasonable from its own point of

view,

There is, I understand, a tax levied upon you, ostensibly
on the value of yovr franchise. Such a tax might he held to
dotermire its value. As no othecr measure appears in youvr casg,
and, as whalt is indicated to be a franchise by your taxes mey
be taken for what I think should he more properly called the

business value, I shall not considcr it further.

As a fair competition is the best adjuster and regulator
of business valuem, 80 also here, the hichest value of your
businegs, as sald beforc, would bhe approximately neasvred by
the capital which would have to 1. inveasted in the most avail-
able of the renaining projects for supplying San Francisceo with
an equally abundant source, present and future, of equally good
water, built with the same good design, materials and labor and

be just as reliable in its service,

And azain, 1ts lowest value would not 1e less than the
actual present cogt of procrring and holding land and water-
rights and of building the entire works to-day, deducting what

value isg gilven to deterioration.

The true value of your business property, in my opinion,
lies between these limits. In order to narrow them as much as
possible, account must be taken of s%till other considerations
of value and a pecuniary weight given them, which shovld he
edded to the lower of the above limits. These considcrations

are the following:
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Yhen a company starts in business, it deces so with more o¥f
less rigk. It is not always certain whether success will
erovm the undertaking. This is varticularly so when the suc-
cess depends largely upon the acts of persons only temporarily
responsible for them., In order to sell bonds or stock, it 1is
necessary 4o give assuranc® that a fair interest will follow,
regularly and commensurate with the risks vhich generally in-
crease the expensesg and difficulties conrccted with the proper
development of the works. Many water works companieg have
met with failure. All business enterprises usually reckon the
percentage of their profit according to the dcgree of risk,

The expected income of your company shouvld, therefore, be suffi-
cient to pay a somewhat higher than the ordinary intcrest on

the invested capital, for the assumption of all risks ircidental
to itg business. The assumption of all rigks entitleg it alse

th the benefits naturally arising from the swwre business.

There is zn element of valve in the fact that your works
are well built and that you owm tre nost available water sour-
ces near the city, for the reason that it signifiecs permanence
and reliability of the supply and of tke charactcr and ef/i-

ciency of the werks.

There is another element of value in the fact that the
property, by the topographical charactcr of its sources, can be
extended gradually instead of requiring dams and agueducts of
dimensions not required for a generation or more and, conse-
quently loaded with a large investment, which must be unprofii-
able for some time, examples of which wc rave in nany cities.
Thip adventage is not to be construed as militating acainst your
early in¥estrment in lands and watcer-rigkhts ultimately required.

The expense for the latter is very small when compared with the
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price of later purchases, and usually hecomes & source of

special profit.

The design and operation of your works are so arranged that
no accident to any one portion will seriously inconvenience the
eity or deprive it of water. This reliability in the delivery
of water as compared with single sources and long conduits,

also gives your property a special value.

When a water-supply business has hecome established, when
water is being continuously furnished to the consumers, when
the city's needs have been fully met in the past and, with
existing arrangements, will he met equally well in the future,
it is customary to attach to this fact a value which is commonly
called "going eonecern®, "good-will"® and the like, In other
words, the work organiged as a whole or unit gives it a special
value, as already said, both on account of the difficulties
usually met in completing the necessary combination of parts
and of the #tudy, skill and labor to co-ordinate them and pro-

duce a live and going concern.

66,






There ig hardly ever a difference of oplnion regarding the
justice of atl’aching guch o speclal value to the established
busginess of suprlying wvatcr, if this water at all times ig géod
in cuality and sufficient in quantity. The only controvcrsies
refer to the moethods of computing the exact gum which is to

represent ite

In some cases, the "going" value has been ostimated by the
garning capacity, which, in this csse, cannot fairly be done.
In other cases, it has been assumed oqual to the expensc neces=—
sary to get the business into profitable operation. This ine-
cludes the preparatory expensges, the interest dvring consirue-
tion, the securing of jalronage, and, aftcer the works earn &
revenue, the interest on a gradually decreasing capital until
the revehue eguals the expensssg. The methods surncegted in the
vaeluation of the properties of the Dubugue Yetcr Company and
the Kansas City Water Company are examples of sveh estimates,

which might he worked out in your casc.

In the ocase of a company firnishirg water, the entire cogtd
of establishing and muintaining the buvsiness should ie covered
by the income, "hig shouvld he sufficient to pay for the lossges
from litigations, risks of unccriainty as to the city's growth
and a possiblce depreciation in the price of labor and material
after the works are constructoed. In shor%, all risks should
be allowed for in the rates, hec-use they arc tlic only source
of income. Usually, when there is a long term contract, and
the rates are fixed by it, a fair interest on these contingent
expenscg ghould bhe and gencrally is included. Then the city
fixes them annvally, this interest allowunce should likewise be
includcd or, in a valuation of the works, the capital esguiva-

loent should 1e srbstituted.
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In addition to all the above factors, which rave a bhearing
on the valuation of your water works, still anotlher crestion
should be considered, which contzins a ccrtailn clovent of Tair-
ness. Thwere is a differencd hetiween the relationship of a
water-supplying comnany to a ¢ity and the relationahip of two
parties vhich are vAholly independent «f each othor. If a clty
wighes to own its wator supply property, it ras vsvally the
choice of buying the existing works or of bvilding new ones,
but a2 private company has no elternativse. Its works are built,
the pipes are laid in tre¢ sireets and connectcd with the build-
ings, and the business of furnisbing waler is goi; on, If
the secrvice is good, & duplicate scrvice bullt by tre city
would clearly be a great injustics, as the company cannot remove
its plant and sell watcer to another city. It is therefore but
just and customary to purchose the existirg plart at its feir

value,

The ahove enurerated facts, which, in my opinion, attach
t0 your worka certaln desrees of value, ghould %o carefully
considercd and money values given to them. These will rcduce
the diffcrencs between the cogst of the Tuolumne »roject and that

of the reproduction of your own works.

Petucen the linmits then reaaining, you will Tind the fair
value of your -rorks to l.e narrowed still firther only hy your

ovn best judgnent concerning qrestions of expediency.
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THE TUCLUITE PROJECT.

The Tuolumme project is the subject of a special report,
dated July 28th, 1902, made by ir, Grungky, and bosed on surveys
and computationgs made by him, The following is & geoncral do=-

seription of the »nropoged work,

It is provoged to store the waterg of the Tuoclumne River
by a dam across the narrow gorge at the foot of ihe letch Hetchy
Valley and also hy & deam increasing the prescnt storoge of Lake
Eleanor. It is nroposed at first to develon only the Tetch

Fetchy Valley storasc.

iIr. Grunsky propoges a dam, vwhich will raise the gurface
of the river about 150 fcet abowe the present bortom of the
valley, creating & reservoir of about 1,180 acres, and ecxtending
up stream abovt five and one-half miles. The watershed arvea,
ahove the dem, is about 452 gquare miles. It is described as

belng uninhabited, except during the suwmicr moaths.

The water Trom this reservoir then flows dowm the river
about fiftcen miles, a short distance below the conflience with

Cherry Creck, vihich brings dowvn thc watcer from Lakec Hloznor.
’ g

It is then proposed to tura the water into o conduit, with
alternating open channels sad tunnels, including alse inverted

siphons where it crosses sidc valleya.

About forty-four miles helow the Tuolumne damn, the conduit
reacheg the Bear Gulch Pover Station, whcre it dcvelopes & head
of 766 feet. This pover is %o he tronomitted by wire to Alta-

mount Pumping Station, at the westorn side of the San Joaquin
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Valley, where the water is lifted to the Livermore Pass at Alto-
mount, The conduit extends ahout gimtecn miles further to the
Dry Creek Power Station, where a head of 330 fcet is utilized
for the same purpose. leaving this station, the conduilt crogs-
es the San Joaquin Valley to the Altamount Pumping Station, &
distence of ebout sixty miles, wacre tke watcer ig pumped about
560 foet high to Livermorc Pass; then it descends into the
livermore Valley, thence vasses throughk o tunnel five thousand
feet long into, and crosscs, the Sunol Velley and, once more,
throvgh a tunnel two thovsand feet long, enters the Santa Clara
Valley, which it crosses above thc Mead of San Fraacisco Eey,
near Alvigo. The distence from Altamownt o Alviso isg about
forty miles. The condnit thon follows approximately the line
of the Southcern Pacific Railroad, abont forty miles, to the
proposed rescrvoir at the Touvsc of Refu~e lot in San Froncisco,
The total distaonce from Hetch Tetchy Valley to San Trancisco is

199 milss,

Bolow the Dry Cruack Power Station, the conduit consists of

48-inch riveted iron pipe.

Along the route, it is proposed to have several storage
reservoirg, wvhere modcrate quantities «f water can he stored,
Thesc are at Bear Guleh, at Dry Creck, at Altamownt and also at
Belmont. The latter is not intended +to he made vse of, if the

regervoirg of your company are obtainecd.

The Stanislaus river ig crossed on @ ateel bridgs, and o
long trestle structure, about 35,000 feet long, is used vhen
erossing the lower part of the San Joaqguin Valley. Another
trestle, about 27,000 feet long, is used eftcr the pipe has

descended into the Santa Clara Valley.
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The construction of this conduit would leave Alameda Creck
system out of the supply, also the Fortola, the Peoscadero and
other ocean glope corecks. It is proposed, howaver, to utilize
your three San Mateo Cownty reservoirg and also to vsc Lake
Merced as an emergency supply, as well as the sevoral plmping
stations at the reservoirg, and on tre pipe lines from the
reservoirs and within the city. It is proposed, thererore, to
utilize the peninsular waters and, if necessary, also fill the

reservoirsg with Sicrra Nevada water.

The average annual rainfall on the watershed of the
Tuolumne River is estimated at being over 36 inches per annum,
and the average run-off at perhaps fiftcen inches, with a mini-
num of apout five inches. If we aossum2 that Pour inches could
be collected annuelly, this would give an average dally supnly

6f about eighty-five million gallons, without Lake Elcanor.

The serious question in this case pertains to the smount
of water vhich has alreeady been preovioudly appropriated. I%
is granted that the appropriations have already exceeded the
ordinary low flow of the stresams and . Grunsky states that
¥The only available water for the c¢ity therefore isg the re-

straint of the flood water".

It has been stated that the law applying to flcod o¥%
storm watcr is not applicable in this case, becausec, above the
Hetoch Hetchy Valley, the rain falls are practically snow falls,
and the snow is stored on the ground and graduvally melts as the
surmaer heat rises, and thus causes, as a natural condition, an
Incroased stream flow, extended in time during the spring and
garly summer. Mr, Grunsky says: "Nearly all the precipitation

on the watershed of the tributaries to the Metch Hetchy Valley
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is in the form of snow". After the snow is melted, there is
almost no flow of water in tre upper valliey. If the Courts
construe that the snow, melting during gpring and surmer, is
not storm water, then the Fetch Hetchy Valley reservoir gould
be filled not by storm waters but, substantially, only by the

ordinary flow of the streem.

The propogition to carry the water from long distancesg,
through an earth canal, heas the disadvantage that leakage will
cause the loss of gome cf the water and, for this reason, it
would he better to build o water-tisht canaX or, bhetter, a cove
ercd agneduct, and, in myr opinion, this would eventually be
dons. It is therefore Dropcr to consider this contingency at

once.

Regarding the quality of the water, it is, as stated,
moatly melted snow and ice, The water should therefore bhe very
soft, clear and valateble, poarticularly as tho prevaliling char-
acter of the rock is grenite. I do not, hoever, share the
opinion that, after thig water has bheen standing for months in
the reservoir and then hess run for long distinces in an open
ditch, the quality of it is much, if any, supericr {o the waterm

Walich you can gathar from your woatersheds into your reservoirs.

Groumd and flliered watcr are better protceted asainst pol-
lution than mountain streams . Svmmer visitors of the valley
would have access to the walcr, and we still remember the
Plymouth, Pa., case when & single case of typhoid fover caused
the pollution of & mountain stream and produced 1,100 cases of
pickness and over one hundred deaths in the city supplied
therefrom, a contingency againgt which the ground water and £il-
tered water are offective guards,. Vle have now gtriking evi-

dence from o number of cities where, aftcr the filtration of
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their water was introduced, typhoid fever at once dropped to a

comparatively few sporadic cases.

The valley of the Hetch Hetchy, like similar valleys in
the Sierras, is very warm in the summer and the bhottom of the
valley has accunuvlated much orgenie matter. Unless the latter
is removed, the standlng water of thc reservolr will not only
be raised to a higher temperature in t*e swmer months, but the
organic matter at the bottom would for some ears be takon up
by the water. -~If the watar is conveyed for lonzg distances in
open ditcheg, it would be furtler injurcd, dartly hy surface
washings and by animals, as there is scic 10 le wrch sheep

grazing in that country.

iire Grunsky says:

"During the winter and spring months, except occasion-
21lly for a few days when the waver at the intale dzm in Tuolumne
River is too turbid, watoer should he taken from the river direct
withouf any supplerental supply from the storaze rescrvoir in
Hotch Fetchy Valley."

The storage of the water in the oven reservoirs along the
conduit, exposing 1t to0 sunlight, air and dvet, will still fure
ther injure its original qralities. The sunlight will produce

algae growths, somc of vhich arc known to give the water 2

taste. Yo filtration of the Tuolvmne watcr has been proposed.

Trom what has been said, I cannot hold the opinion that
the Tuolumme water, when bhrought to the city as proposed, will
b6 as good as ground or filtercd water from your toerritory.

It could only he kept in its originally pure condition by being
carried In closed agueducts and pipes from the intske in the

high Sierras to the distribution reservoir in the city.






Mr. CGrunsgky admits that storage of water in "o locality
far removed from San Francisceo will have less valuws than storage
in the reservoirsg of San i.ateo County." It can alse be soid
that a long corduit of 199 miles, the distance from Nan Francisco
County line to the Tuolumne dem, with its threg power stations,
nunerous siphons and long trestle lines, will he exposed o

greater dangers of interruption than the shorter lineg which

-

you now "ave.

iir, Grunsky hes made a few so apvropriate statomentg in

his report, that I cannct do better than quote them. They are:

"I{ follows, therefore, that remoteness of a svoply is a
disadvantage, and that between any two practically equally dis-
tant sources the one is to he preferred which can be made avail-
able by the most reliable and the most permanent works.,”

"In this connection, there is :1so to be considered the
fact that in one case works may he of & character whose relia-
bility has Pecn establisked by expcerience and practice and con-
cerning the construction of which and the character of service,
quality and qrantity of woitcer, no reasonable douvbis can he en-
tertained. Svch works are to he preferred to works not et
constructed and particularly to works which involve departure
from ordinary practice and whoese excceution and maintenance is
at more than ordinary risgsk.

"Hany other things wmay he brought into the comparison, as,
for instance, the facility for the gradual increase of the
capacity of conduits or other appliances required for the de-
livery of the water in order that tle delivery may kecp pace
with the growth and groving needs of tl:e municipality. A
system that must at once he constructed of a capacity to aeet
the probable reqguiremcnts £ifty or more years in the future may
prove relatively expensive, and this may he rated as a disad-
vantage wnen compared with one vhich permits an installation
vhich, thovgh adapfied %o immediate requireamonts, is still capa-
ble of expansion as occagsion arises.?

From what has bhecn said above, it is wy opinion that, as
regards quality, I caen scec no advantage to the city in getting
water from tre Sierrs mountailns. Tlae sentiment which attaches
to srch sovrccs oripginated at the time vhen little was known
about water purification. It wzse alvays conceded, hovever,

that ground or spring water w.s eqral to the water of momntain

streams. Tarther, since we know that cortain diseases are
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water-borne and can be communicated by water which is exposed
oven to incidental pollution, we believe that the naturally

protected ground waters are superior to mountlain streans.

An extensive investigetion in Philadelphia hetween supply-
ing that city -7ith water from the Tlue “owntains, wihich was con-
sldered of unexceptionable quality, and the Tiliration of the
river water near by, resulted in the recommendation of the

latter,

Inasmuch as you now ovm property viich will yield & watcr
supl,1ly for this city of about one hwndred millicn :2llons daily,
and control wvroperty tbat will yield nmveh more, wailce the pro-
posed Tuolimmne gource has a drubiful ¢rantity available, on
account of the snow water and the prescnt appropriations, I do

not sce any rmarked advaniage of the latter in {this respect.

As stated bveforc, the estimated cost o¢f ithe Tuolumme pro-
ject will throw ligrt on the valve of your owm property. 7o
asccrtain this cost fairly, it is necessary to assue cgral
supplies, which, in this case, bave lcen taken at cailly supplies
of thirty and sizty million gallons, For the vurposc of ag=-
surance, it is necessary to sstimate in the Tuvolwwie projcet
for a reserve or safety pipre, as «ll as for othcr structures,
to the same extent that you have providcd such safcxyrards in
your cwn works. It is thereforc proper that two pipe lines
ghould be built for a thirty, aand three for a sixty million
gallon supply, and their cost shovld he sstimated in a comparison

with yowr present works.

It is further necessary to assuwd the sane st ndord of
materials and workmanship, 80 as to secure equal eflficicney and
dursbility. In 2ll othcr parts of the work equal conditions
ghould maintain, vherever possible. A leaning has bcen given
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to under, rather than over-estimation. For instance, the Opah
diteches have been preserved, where I consider closed channels
to be decidedly preferable, The prices for the pipes and for
the masonry dam have heen, however, materially raised over lr.
Grunsky's figures, in accordance with experience as to actual

cost gained in your own work.,

The result of such an estimate of cost, based upon local

experiences, is as follows:-

To supply thirty million gallons daily from Hetch Hetchy
Valley to the eity, on Mr. Grunsky's alignment, but with one
pipe in reserve, -----------c-memm e $ 52,000,000,

/

/
/
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CONCLUSIONS.

It remains now to briefly sum uvp the conclusions reached
from my examinationg and studies regarding the pregsent value of

the Spring Valley Vater Yorks,

The quantity of water which, with good management, you
partly have developed and partly can develop on your present
properties is between ninety and one huvndred million gallons
daily, during a cycle of the driest years. You have, besides
these propertieg, still other large souxrces available, which

can very matorially increase this amount.

The quality of the watci, where drawn from the gravel beds
of the valleyg, is equal to the best for municipal purposes,
and where obtained by reservoir storage, from comparatively un-
inhebited and guarded territory, which is largely your owm
property, the water is good and could be made practically equal

in clearness to your ground water by artiflcial Piltration.

The works which you have built to supply the city, keeping
Pace with its growth and necessities, are well-designed and
efficient for their purpese, under the local conditions, ag

these present themselveg Prom time to time,

The great differences of elevation in variows parts of the
city, the broken %topography and the numeroug gources which have
been asquired and developed, either from gtorage, live stireams
or ground-water, must necessarily produce & somevhatl coumplex
system of collegtion and distribution. Therc has resulted from

this combination, howsver, an important advantage, partly by
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mingling the waterg @0 as {0 get more uniform qurality than
otherwise possiblg and par.ly by being able to interconnect the
gsources and secure thereby a guvarontee against accidontal short-
age in any of them, or in any of the four =oneg of distribution
into which the city is vertically divided. The wiorks are de-
signed also witlh reference o economical distribution, and a
sufficient number of distribution reservoirs and tanks, scat-
tered over the city, squalize the pressuresg and provide for

sudden drafts for fire purposes.

A greater number of large maing, wiich you have been and
are now constructing, will benefit the fire gervice by allowing
of & quicker goncentration of large quantities of watcer suddenly

required.

The works are also well-built, with good and, in most cases
excellent materialg, and the workmanship is also good. It ig
therefore posgible, in my opinion, to prolong the usval esti-
mates of 1life of different structures gquite naterially in your

case.,

The works arc reliable, not only on account of good and
safe construction, but siso because it is possible quickly to

supplement onc source from another in casc of necessity.

On the whole, I have found that the works have the founda-
tion of becoming one of the hest in this couvntry, eventually,
requiring only the filtration of your Peninsvlar water supply
and the covering of thc distributing reservoirs o make them
equal to the hest as regards tho healthfulness, testo and ap-

pearance of the water,
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Trom vhat I have bheen able to see, there is but little

deterioration of the materizls and in the pumping machinery.

As to the mcthod by which I helieve the valve of this prop-
erty should be asccrtained, it is hased on cxpericnce and on &

number of previous similay valvations mede in thig cowntry.

In this case, we shovld divide the viluation into three
parts and obtain the valvation of easch scparately, together
making the full valuation. The first is the cntire physical
properiy, the second the land and water-rights, the third the

active business that hus bcen developed,

The value of the physical propnerty is cbitained by estinoe-
{ing the cost of reproducing the works at present prices and
deducting the value of whatever depreciation may exist in any
vard, This method is the rost rational and also the most com-
mon one employed. The value of land and water-richts ghould
be that of similar properity in thig neighborhood at this time.
Finally, the businegs value of your .orks should he obtained
from the prineciple that a businegs is worth vhat it eosts to re-
estaebligh it on the same b-sig, and this vealue must depend al-
most wholly on judzsment. Tt cannot exzcced the cost of estab-
lishing & new and equally good water-supply from another gource,
waich, in this casge, 1s the Tuolwme supply, nor should it bLe
less than the cost of nurchnsing land and water-ricrhts and re-
construeting your owm works at this dey. Betvwecen these {wo
valuatioms the true cost would be found. To ald you in findiné
it, a number of considerations have Pecen given, upon sach of

which you can place what, in your opanion, is the proper weight.
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It should be said here that much of the work of comoiling
the estimates of cost was neccssarily donc under pressure of
time. Wnile the results, in my opinion, are substantially
correct, a careful revision of the calculations, however, may

require some modifications to e made vith unimportant results.

The present value of your physical plamt, after allowing

for deterioration, was found $0 be =---------- $ 12,634,000,

The valuc of the land, water-richts and rirhts of way and
that of the active business may be grouwped under & single head-
ing for the present purnose. As I am not competent fo give
you an opinion on either the cash wvalue of real estate or of
the water-rights in this state, I shall take such figures as

are shown by the evidence before me.

It wes stated above that the itrue value of your properiy,
other than the above-mentionsd physical plant, lay hetween two
limits, one being measured by the leagt expensive gupply among
other than your ovm sources, ylelding water substantlally of
the same quality and quentity, nresent and future, the other
being measured by the market value to-day of similar land,
water-rirhts and rights of way and of getting the business of

supplying woter o0 the city inteo profitable operation,

The present velue of the land, watcr rights and rights of
t

way may be estimated as bheing -- -=-----emeeno-- 3 16,366,000

The least business value, bzzed on the above mentioned

considerations, may he estimated as being ------- --4 1,800,000,

Therefore, including the physical plant, the leagt value

of your entire property would He =—----------- $ 37,800,000,
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The greatest value which your properity can have at this
time is the cost c¢f the proposcd Tuolumne supply, wihich, as

ostimated sbove, would he at leagt ----------- $ 52,000,000,

In my opinion, the fair wvalue lies between these figures,
and can be more defilnitely detcimined only by yourselves, on
the bhefore mentioncd grounds.

Respectfully presented,

RUDCLFE HERING.
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ESTIMATE OF LEAST VALUB,

City distributing system, including pipe sys-
tem, two pumping plants, reservoirs and
real estate, improvements and stock on
hand in San Francisco, =--------ccve---

Works collecting water and conveying it to
the San Francisco distributing reser-
voirs, inclusive of sewer pumping
PRI, ~--ro~eew-nn e

Reservoir and watershed properties, located
in Al=mmeda, Santa Clara, San Mateo and
San Francisco Counties lLake Merced
properties) from which water is being
supplied to San Prancisco, ~------------

Rights of way, -------=---=---mmmmmmmeneoe

’

Water rights (lower limit) § 80,000,00

; per million gallons a day for thirty-

i one million gallons daily, being the
average dally supply drawn from Alameda
Creek, Pilarcitos, San Andres and Crys-
tal Springs Reservoirs eombined, ------

Deduct for deterioration, ------ O

Add, for business value, five per cent,

Total least valuation, -----------

82 .

$ 8,936,038.00

11,391, 792.00

13,358,600,00

527, 400,00

2,480,000,00

$ 36,693,830.00
693, 830,00

$ 36,000,000,00
1, 800,000.00

$ 37,800,000,00







ESTIMATE OF GREATEST VALUE.

(Cogt of Tuolumne Scheme).

A, Head works at Hetch Hetchy Valley, on
Tuolumne River;

B. Conduit 1line, conveying the watcr %o Ocean
View Reservoir, near San Francisco
County line:

(This conduit line, consisting of
open canals, tunnels and double
48" iron siphon pipes, from the
diverting dam, on Tuolumne River,
near Jawbone Creek, to Dry Creck
Power Station; elsctric power
stations at Bear Gulch and Dry
Creek; pumping plants at Altamount
and Belmont; double line of 48"
iron pipe, from Dry Creek Power
Station, vis Altamount, Livermore
and Sunol Valleys, Mission San Jose,
Alvigo, Belmont and Colma, to San
Francigco; varioug reservoirs
propogsed along the line of the
conduit between Dry Creeck and San
Prancisco.)

C. City distributing pipe, reservoir and pumping
system.

Egtimate of cost, including interest during

gonstrugtion, ---------c--c-mmmemmeo $ 52,000,000,00
Note: In the above estimate, the cogt of the

135 1/2 miles of double 48 inch pipe line,

from Dry Creek Po.or Station to Sen Pran-

cisco, has been carefully estimated according to
present actual cost; also the construetion

of the malin dam in Hetch Tetchy Valley.

Regarding the cost of tho remainder of +tho
works, as propogsed hy the City Bngineer, his
estimates of cost have been assuncd and used
without wverification.
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IN THE CIRCUIT COURT OT THI UNITTUD STATES, ININTH JUDICIN oIy-

CUIT, IORTHERI NISTRICT OF CALITOPNIA.

IN FoulITY.

‘o

_——_g - = 1 p
SPRING VALLLY TATER T/ORKS, o
Conplsinsiv, -«

T S

THE CITY AND COUNTY OF SAIl T'RAN- .
CISGO, et al., ollCe 13’5950
Defenionis. °

© © 08 00 09 00600V EO©OC OO EECO0 QO OO ER0C 0O 6O

[

NORTHTRN DISTRICT OF CALITORWIA, g
CITY AND COUNTY OF SAN TRAIICISCO.)

H, SCHUSSLIER becing duly swern deposcs and o2ys:

that he is a resident of the Sceroc c¢f Colifornia antl of [mc Cidy

and County of San Franciseco in s2id Suvace; hg* he 7L p=31 2N
employee of the complainance, ohe Sprinc Vollcey Veser Tarkg, in
its engineering deparinent convinuously Lor @or:e JNTn ynimuy-—
eight (38) years im elialely Oweszedinm, =ni hag been i.s ghicef
engineer continuously Ffcr rore vhan (hiry-six (36)

past; thel daring all of goid logy nen.iched geriod o Jhirey-—

cnief
six ycars affizng ag suohAQngineor, nes had chs@ic and

direction of all of inhc enzineerine zn 1 conmiruceion verk cof

filter beds arl "r2.er sheds, 2and the creciion ard conriruciion
of reservoirs, driis, pumoing <ta.icns, conduiug, PiLNE 1iNcs,
and distribucring utilities of compicinant;

Affianv is thorournly acgaaineed with the chtricier wnd

ind of naterials used ir i.ae congeruciion of cach and 211 of
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said works, and vith che ecngd and value thorsof, =ni 27 .ac

real estate, and vz.er richts of complcinsne, and hinowe .lhie 1lo—
cation and present condi.ion or all of eomplzinan.'s reservoirs,
water sheds, filver peds, hecad works, conlulss ond dis ributing

of by complainans

Q

utilities, anil {the ase iLnzi is bein, wade Lher
in distribating 7ater to che Ciuvy 2nd Couney of San Trancicco
and its inhabitants;

That the value of complainani's proversy. exeluding ius
water rights and its franchise, .nd inecluding =ion~ ocher things
its reservoir sites, watler sheds, [il.cr pedg, head works, con-
duits, and distribaiing syscens vwnich cre av (e pre-~eny vine
used in disiribueing waeer co vhe Ciiy and Counvy of San I'ran—
cisco and its inhabitants, in affians's oninion, based upon his
knowledge and experience aforesaid, i1s a. leusv ihe galoant

set foritn in the following tabulaved suatencnd, thas 19 U0 83y






I.

Ao Landsg in S=2n natco County nov in use:

Pilzreiios, San Andwres and Crvetel

Sprinzgs Reservoir sises or3 | atersheds— 18,740 Acres

of wnich ares 2,310 Acveg cunsitiftulc Regserveir

Sites, viz:

Pilazncitos 105 Acreg.
Sar Andres a475 "

Crysial Springs 1,730

Total Reservoir Avers—-3,310 Acres.

18,740 Acres

Less 2,310 "
o . s
16,430 Acreg wavershed worih @100,
ner acre —— 1,643,000,
2,310 Acres Regervolr giics
Torth $1500. per onie — = — = - 5%, 465, OOOo

motsl value of Res. and vosersaed
proverties in Sar Ladecd Couniy—

Hot ircluiing the value of UV2cer rizhits—

B. Laguns Herced nrzaporsy, ineluiing Liake
leraed Reoservoir, leetved Rogely in
9sn Tranciseo Couniy, 2,700 Acvrcs,
A
nore or less, worth 91,500, pc» acre — —
Ce. Lznds inAlareda cnl Santas Clarz Juuvniies

Tro. vhich ncotber is nov neing supplied

$5,108,000.

$4,050,000,






to San Fransisco.

Tostal Ares 23,056 Acreg,
of which area 1,800 zores consiiiude ReselvoLr

sltes, heing:

Calavaraes Reservoiy sice 1,300 Acrog,

San Antonigo " n 500 u
Total Reservoir sites 1,800 Acres,
worth $1,500, Der acro — — — — — — — $2,700,000,

A furiher 1,800 Acres consbisuse
gravel and filter peds ir the Sunel
Valley antl on Laguna Creck conpvined,

aving a value of $1,500, Jer 2cTre.
1800 acres filjer beds at L1500 oex

80TE — — — — = = = =~ = = - =~~~ $2,700,000,

Tatershed londs zdjzcens -r? gribu-
tary to these Reservolr 3ices -nd filoew
beds, being 19,458 acres, ~orea £100 per

Q0T6 = = = = — = = = = = - - = — — ~ 1,845,600,

) &
on the Alancda ¢roel SY/Muell = = = = = = — = $7 4,345,800, 00
(not inclading the velue of 1o vs.or righ$s. )

18
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RECAPITULATION OF PROPERTIES aT HuaD WATERS:

11
13
13
14
16

16
17
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a0
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22

23

24
26

26

a7

29
30

4, San Mateo County pronerty $5,108,000.00
B, Laguna ilerced property 34,050,000,00
C. Alameda Creek property &7,345,600,00

Total value of propertiesd, ex-

clusive of waters rignts - - -

11,

316,503,600.00

HmaAD WORRS, CONOUITS adD DISTRIBUTING SYSTHLL:

1, Crystal Springs Dams and corduit line &3,660,000,
2, 2 Andres Dam and pipe line 51,047,000,
3, Pilarcitos Headworks Dam and con-
duit lifigememmem= = = = = = = -~ O77,000.
4, Improvements on Alameda Creek System,
congigting of works on Lapuna and
Sunol filter beds, conduits, Alameda
pipe line, four sSubmarine pipes,
Belmont Pumping Station = = = = = = 5 3,150,000,
S, Seven Pumping Stations in Ciky and
County (exclusive of Belmont) - -3 1,030,000.00
6, Inke Narced Drainags System - - - =6 195,000, -
7, OfT1ce 1ot aund buirldiags and ofler
2ro-erties in San francisco - - - 1,300,000,-






10

11
13
13
14
16

16
17

18
19

20
21
a2
23
24
36

26

a7
28
29
30

8, Distributing reservoir sites and

present distribuvting reservoirs in

San Francisco, = = = = == - - » 2,400,000, -
9. Distributing pipe system in San
Francisco v = = = = = = = = = 4,456,000,

Total headworks, coaduits and

Distributing System - - - -

RECAPITULATION

1. Reservoir sites, water sheds,

and filter beds - - -

516,503,600,

II. Headworks, conduits and Dis-

tributing systen - - -

TOTAA4L

18,215,000,

54,718,600, 00

Bxclusive of all water rights and francnisse,

e W e . MR WD e G e . e Gn e W

5}18’ 215, OOO. -
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In the opiniow. of this affiant the water rigihts of con-
plainant now ulded in distributing vater Lo the City and County
of San francisco and its inhabitants, in addition to &1e »Hrop-
erty values set forth in the foregoing tabulabed stasenent,and
in addition to the value of the francnise, i3 of a value &x-
ceeding ten million ($10,000,000,) doliars; wnd in affiant?®s
opinion the real property, utilities and water rights of com-
plainant now in use for distributing water to said City and
County and to the inhabitants theresof, are of a total value

exceeding forty-four million ($44,000,000,) dollars;

aAffiant further says that the perishable portions of the
aforesaid property of complainant consists of wrought and cast
iron pipes, pumping plants, and flumes, of a value of nine
million eight hundred thousand ($9,800,000,) dollars, and in
the opinion of affiant an annual allowance should he made Lo
complainant for desterioration thereof, and affiant estimates
that two per cent per annum upon the valuz of said property

would be a proper allowance for deteriocation.

A, Schuisler,

Subscribed and sworn to before me

this 4th day of June, 1903,

(SEAL) Geo.T, Knox,
Notary Public in nd for she City and Coun-
ty of San f'rancisco, Stake of California,

-7






CONFERENCE BETWEEN RUDCLPH HERING, ESQ., AWD
M. B. KEILOGE, ESQ.
e
VOLUNE I. pit i ot
o St i et
; SAN FRANCISCO, CALIFORNIA,
TURSDAY, OCTOBER 18th, 1904.

Kt IR. KELLOGG. Qs 1. Will you give us your name?
T L’.?nam is Rudolph Hering.

‘Whﬂre is your residence anmi office? ;
&, Ny residemce is in MNontelair, Hew Jersey, and my of fice is A

n«i Yﬁrk Ci‘by

i

'*

o

; Qﬁzﬁ What is your profession?
G i

| og P Hydraulic and sanitary engincer.
g’;"q.‘: 4,  How long have you been engaged in that business?

A;.v I went to Germsny in 1860, anl gradusted as a civil engineer

@ 1867, at Dresden, Germany.

What professional duties have you performed since your
 graduation?

? .

"4

" A, I started in Brooklyn, in 1868, on the construction of Prespect

I then was engeged on.a large FPhiladelphia park and, in

2 Lag







1872, spent & year with the United States Geological Survey in

the Yellowstone Fark. Thereafter, I was Assistant City Engineer

in Philadelphia until 1880, when I was sent to Burope by the

United States National Board of Health to mke a report, chiefly

on the sewersge svstem of Europe, which occupied me nearly one year.
Thereafter, I was engeged by General Iudlow, ther Chief Fngineer o
the water department in the City of Philadelphia, to make an inves-
tigation for a new water supply for the City of Philadelphia. Sub-
sequently, I was engeged by the City of Chicage as Chief Engineer of
the Water Supply and Dreinsge Commission. The result of this en-
gegenment was the recommendation of the dreinage canal, which has
since been constructed. It is the canal vhich runs from Teke IMichi-
gan to the Kississippi River. My next engegement was consulting
engineer, for several years, to the Bosard of Fublic Torks of the ,
City of New York. Since then, I have reported on numerous engi-
neering pro jects in different cities. Those referring to water
supply were in the cities of New York, Philadelphie, gashington,
Pittsburg, Atlanta, New Orleans, Cleveland, Buffalo,{iaooma and ,

Y : \
Sacramento . ! ‘

Qe 6. You have examined numerous other properties with reference

to water supply and water works?
A, Yes sir, of a similar charectexr. !
Q. 7. Meny*?

A, Yes sir, all together ghout one hundred water supply proposi-

tions.






Q. 8. In tle TTnited 3Sic tes”
A In the Uniwed 3cabtes, iaclvl iaz Xozxoltlu, axd also in Santos,
Brazil.

. 9. dor loun- a ti.s rcave you Jevouved yovr sreci.l etleation to
hyd roulic and seonitary eanginesering”®

o

A Since 1873.

Q. 10. I 7i11 aslz you il Tou ever I»—e beea called as an ex.ert,
where questions of walves o watcr plants heve been the subjects
ol litiration®?

A, I mave.

Q. 11. Can 7ou rention so e c¢f the ceses .iere yor have been o
connected, either in litigation or in otheruise veluing woris?

A, Augusts, 1’2ine; Gloucester and 3oston, assachusetts; Tew
York City, Ilew Orleans; Hormnelsville, lew York; Ienistee, Iichigan.

In the two latter, I wos & member of the ~Arbitration Zoaxd .

¢. 12. ind in thecse questions thet heve arigen, either in lilige-
tion or Dby Boaxds of Arbitiatica, have jou volved waler works
systeus?

A I have.

Q. 13. And you are Taniliaxr with the »Hrinciples and 1tethods in-
volved in those valiations?

AR I thinl: I an.

Je 14, Are you Fandlier vith the c¢li atic and otlher _uysicel

N

conditions on tre Zecific 3lore in reference to weter sun 1y?

A I an.






Q. 15. Hov many times have you visited the Pacific Slope, and
within what years?

A. Since the yesr 187, I have been here fourteen different times

Q. 16. On business connected with your profession as hydraunlic
end sanitary engineexr?

A, Yes, sir.

Q. 17. What busirness did you itransact in those visits with
reference to perticulaxr localities. I do not ask anything of a
privete nature.

A, I reported on the best system of sewering Victoria; salsoc on
a watér supply system for Tacome; &also on the water supply of
Osklend and Sscramento. I was consulting engineer to the City
of San Francisco on the preoposed sewerage system of the city.

I glso made & design anl reported on a system of sewerage for the

cities of Los Angeles and Sacremento.

Q. 18. Heve you made any studies or investigations as to the
requisites and necessities for a muniecipal supply of water to
cities in Californie, or general public suppely in California.

A, I have.

Qs 19. Do you know the plant thaet is now commonly called the
Spring Velley Water Company's plant, formerly known as the
Sprirg Valley Water Works' plant, for the supplying of the City

of Sam Francisco?
A, I do.

Q. 20. You are familisxr with that plant and its properties?
A. I am.






Q. 21. And methods of supply?

A. Yes sir.

Q. 22. From your investigations and exrerience in reference to
a public water supply on the Facifie Coast, wiat do you regard as
the genersl essentiel requisites &or that suwoply, considering
the climatic and physicsl conditions which preveil here, and

re ferring more especially te the City end County of San Fran-
cisco?

A. Inasmuch as there are no large fresh wabter streams in the
neighborhood of Sen Francisco, where a sufficient water supply
could be obtained during the dry seasons of the dryest years,
the most essentiel requisite is an artificiasl storage of water,
so thet the stoxsge, dwring wet seasons, will furnish sufficient

weter during the dry seasons.

Q. 23. How dces the requisite capacity of sweh storage in the
vicinity of San Francisco compare with the generel Bastern con-
ditions?

A, Inasmuch as the everege reinfell ahbout Sen Francisco is,
roughly speeking, not much over half of what it is in the East,
and as, for about ome-lwlf of the year, there is no rainfall at
all which cen replenish the water flowing in the streams, it will
be necessary to store much larger quantities in this locality
then anywhere in the Fastern Stetes where the averege rainfall
per month does not vary much throughout the year, and where the
rainfasll is much more gbundant. I might add, even the amount of
water falling durirg the rainy season is much more varigsble than

in the East. The re has been a year where the rainfall in San

5.






Francisco, in one season (1889-920), was as much as 52.27 inches,
and another year (188%-98) where it was as little as 10.08
inches. It elso often happens that several dxy years follow
each other in succession, the most striking periods of this char-
acter occurring from the years 1868 to 1871, and 1897-1904.

The run-off from the surface varies even more than the rainfall.
I might further add that, in one yeaxr, the evaporation in that

year was greater than the run-off.

Q. 24, Under such circumstances, in order to render the supply
adequate to the necessities of the municipality, what preparation
for storage do you deem reasonzble, necessary and propex?

A, I should deem it absolutely necessary, under the conditions
exigsting here, to have & provision for storing enough water to
supply the City of San Francisce from stored water alone for

two or even three years. This is necessary for the reason that
a fresh watexr supply, particularly for a large city almost surs
roundied by salt water, is an absolute necessity at all times,

and no chances whatever should be taken to leave such a city

in danger of & serious reduction of ite water supply.

Q. 28. I will esk you what, from your experience and your
opinion, are the essentisl factors .nd necessities for & muni-
cipal weter supply for a large city on this coast?

A, First, a sufficient quantity &t 8ll times; second, a proper)
quality; enrd thimi, reliability in service. !

Q. 26. In connection with these factors or necesgities, what ,
part or figure does the character of the works maintain?

A. The works must be,in the first place, extensive enough to

6.






furnish the necessary quantity of water at ali times. They
must heve such constructions that the original quelity of the
water is either mainteined or cem be dmproved; and, thixdly,
the works must be so designed and constructed that, in case of
accident, breskage, necessary repairs, undue and sudden increase

of consumption, the necessary supply can always be maintained.

Q. 27, Dpes the chereacter of the constructiorn bear any relation
or have any effect upon the probshle constancy and relisbility of
the supply, and, if so, in what way?

A. It certainly has a bearing upon the reliability of service.
If the works are carelessly or improperly designed or built, a
frequent interruption of service is quite probable; whereas, if
the works are designed and built in what we would call a first-
class menner, the probability of such imterruption or irregulari-

ties is redueced to & mindkmum, or may be entirely avoided.

Q. 28. In your opinion, in the coanstruction of water works for
a municipal suprly, is first-c2ass work in such construction war-
rented?

A. Decidedly so.

Q. 29, On the question of the value of & water works systen,
either in the service which it renmders or in the original ex-
rense entailed in its construction and inauguration, does the
question of proximity of sounices cut any figure?

A, It cuts & large figure, in my opinion. If a source is near
ta the city, the necessary length of conduits is much reduced be-
low whaet a more distant source would require; therefore, the num-
ber of all possible accidents that might heppen to the conduits

is, in general terms, »roportiomate to their length; +that is,

7.






the longer the pipe line the greater are the chances that at one

place there might be an occasionzl interruption.

Q. 30. In your opinion, is a proximaste source of supply liaeble
to be more constant ard reliable in its supply than a distant one,
as far as the constructive work is concerned?

A, Decidedly so, and that is one reason why we generally prefer

neaxr sources.

Q. 31. Considering, now, the factor of constancy and reliability
of the supply, what, in your opinion, is the relative general value,
disregarding cost of & proximate source of supply, compared with a
distant source of supply?

A, A proximate source hes always a greater value, other things
being equal, because of the assurance that, under all possible

contingencies, there is en abundant suprly of water near to the
city.

Q. 32. Assurie two sources of supply for s municipality, one prox-
imate and the other remote, each producing the same quantity for
the supply: In your opinion, would there be any difference in the
mone tary value of the two sources, and, if so, in favor of which
source, and why, the cost of the construction being entirely dis-
regarded in this question?

A, In that cese, the proximate source would, in my opinion, have
the greater value. )My reason for this answer is, thaet I consider
& near source less lilely to possible inte rruptions, and therefore
possessing & greater reliability of service. Besides, the nearer

Source would cost less for meintenance and repairs.

Q. 33. Now, referring again to the comparison between proximate

8.






and remote sources of supply, is there any fector of difference
in their market valwe, in your opinion, arising from the fact that
the supply in the future mey require to be increased?

A, There must be a greater market value to the nearer source,
because of the faet, other things being equal, that the additional
conduit necessary would be less expensive in one case than in the

other.

Q. 34. In & municipel water supply, in your opinion, what is the
relative advantage, if any, and the relative justification in the
matter of expense, if any, in constructing & system that receives
its supplies from different sources which are made interchamgeable
or interlscing in their distribution and distributive capacities?
A. Where the weaters can be mingled so as not to cause harmful
results, which is sometimes the case, I comnsider this interchange-
ebility to be very advantageous, because it gives greater facili-
ties in operating the plant, of temporerily suspending the use of
unsatisfactory water in one part, and glso requires less expense

in construction in order to guard ageinst possible accidents.

Q. 35. In your opinion, does a fact that various sources of sup-
ply exist, and that the construction is so made that these sources
of supply are capable of interchangeability, have any efifect upon
the velue of the general system as a whole, campared with a system,
all other things being equal, not capable of interchangeability?
A, I consider the possibility of interchanging the different
sources, a&s in San Francisco, to have great advantages, for the

reasons already mentioned, and therefore to increase the value.

Q. 36. How, referring to the water supply of San Framcisco, are
you familiar with the waters in the various sources of supply of

the complainant in this case?
9.






A. I am.

Q. 37. In your opinion, are those waters capable and qualified in
their general characteristics for interclangeability?

A, They &are.

Q. 38. Without haxrmful results?
A. Without harmful results.

Q. 39. In your opinion, how far ahead of a present consumption
should & municipal supply provide forxr?

A, It should provide so far ahead that there is no question but
that the interval of time is sufficiently long to construct the
necessary works for an increased supply, and thereby avoid a defi-

ciency at any time.

Q. 40. Now, considering these premises, which you have justi men-
tioned, does the question of proximity or remoteness of supply,

all other things being equal, render the proximate supply relative-
ly more valuable than the remote supnly?

A. It does, because it would teke less time vresumadbly, to in-
crease the supply from a shorter distance than from a longer dis-

tance .

Q. 41. If the proximate supprly is cepable of more frequent expan-
sion in its quantity supplied to & municipality, does the fact

that less investments are required for that purpose add enything,
in your opinion, to the market value of the proximate source?

A, It does.

Q. 42, Will you give your reasons why you think so?
A. Assuming, of course, as before, that the total investments
required for the proximate and remote sources are about the sanme,

10.






the smaller oublay and smller fixed charges would place an addi-

tional value in favor of the near source.

Q. 43. We have assumed in these questions that the cost of the
construetion of diverting methods and means for the remote sup-
ply were the same as those for the proximate supply. Is it a
fact that that assumption is warranted, &s & general rule?

A, I should say it was not warranted, as a general rule, because
the cost of getting remote sources would generally be greater than

the cost of getting near sources.

Q. 44, Mr. Hering, you say you are acquainted with the plant of
the Spring Velley Water Company. Will you state what investiga-
tions you have made in reference to that plant eand its source of
water supply, and its methods of distribution?

A. My first acquaintance with the Spring Valley Weter Works weas
some yeers ago, wWhen I made a visit to some of its parts, particu-
larly the Crystal Springs dam, of which some Eestern engineers had
heard as being one of the best structures of its kind in the
world. I also examined some of the wrought-iron pips, which was
used in the works, which likewise had an excellent reputation.

A year ago last 8pring, I was requested by the Board of Directors
of the Spring Valley Water Works to meke an examimation of their
works, I made such an examimetion, extending over & month, and
visited every pert of the works that were in use. I also exam-
ined very thoroughly the plans and records which were aveilable
and descriptive of the design and construction of the different

parts.
Q. 45. You ere familier, then, with the methods that were adopt-

11.

|
|
|






ed by the company in gathering and acquiring a water supply for
this eity?
A, I am.,

Q. 46, You are aware that sorne of the supply furpnished by the
complsingnt to San Frarcisco is derived from reservoir sources,
are you not?

A, I an.

Q. 47. What, in your opinion, is requisite, reasonszble and prop-
er to meintein the purity of water stored in reservoirs for the
supply of a municipality, spealdng with reference to the water-
shed?

A, The weate rshed should, of course, be kept as free as possible
from polluting elements. For instance, there should be no possi-
bility of sewage froam men or beest habitually entering the reser-
voir. It is therefore naturelly best to control as much terri-
tory as possible from which the water flows into the reservoirs,

end to own outright as much a8 can be secured at & reasongble cost.

Q. 48. Have you made any examination of the reports that have
been made by Mr. Grunsky, as City Engineer of San Francisco, con-
cerning the pxpposed source of supply from the Tuolumne River ani
Hetch Eetchy Valley and Lgke Elegnor?

A, I have.

Q. 49. To what extent have you made an examingtion of those
reports?

A, I read them and studied them in connection with the avsilable
maps, drawings, profiles, and designs for supplying the City of

San FPrancisco with water from the sbove-mentioned sources.






Q. 50. You gxre familiar, then, with the premises which he as-
sumes in making those reports?

A, I am, reasonably so.

Q. 51. Have you examined the distributing system of the Spring
Valley Water Company in the City of Sen Francisco?
A. I have, in its general features.

Q. 52. Whet do you find in reference to the distribution of
water by the compeny in San Francisco, and the difficulties of
thet distribution?

A, I find the topogrephy to be so broken that a distribution
system becomes rgther difficult and expensive on account of the
meny high hills, which are used for buidding purposes, and from
the fact that some of them sre isolated, requiring the construe-
tion of special mains te supply such hills before a distribution

cen be esteblished.

Q. 53. I will ask you if you kmow the different elevations sbowe
tide of the districts in Sen Francisco that have to be supplied
with weter?

A' I doo

Q. 4. Do you know the topogrephy of the City of San Francisco?
A, I do.

Q. 55. Is this & usual and ordinery topogrephy for a municipal
water supply compared with the generality of cities in the United
Sta tes?

A, It is unusual.

Q. 56. Do you know of any other large city in the United States

that is so difficult, in referemce to its topography, for the
13.






maintenance and operation of a distributing system and water

supply?
A, I do not.

Q. b7. Now, referring to this topogrephy of the City of San
Frencisco, what are the essentials necessary for a proper supply
of water to various localities?

A. The essentials sre, & sufficient quantity of water with a
sufficient and proper pressure at all points. For instence, it
would not be proper to subject the .entixre.city to & pressure in
the pipe equal to that necessary on the highest inhabited dis-
trict; therefore, the city has been divided into several 2zones

so as to have more uniform pressure in each one.

Q. 58. To meet such e situvation &s this, what is necessary on
the part of e compeny supplying & cify with water?

A. It is advisable to so0 lay out the distribution system that
the pressures in the pipes, while sufficient for fire purposes,

are yet not so great as to be a discomfort for domestic use.

Q. 59. How must that be accomplished?

A. That must be and usually is accomplished by dividing the
cities, where great differences of elevetion exist, into zones,
each zone having its own pressure in the pipes, differing from

that in the other zones.

Q. 60. How is thet effected?
4. That is effected by having a different supply system, with
supply reservoirs for each zone, and, in some instences, specisl

pumping stations.

Q. 61. Does that not increase the cost of & distributing system

for a city of thet charsecter, compered with onz that is on an






ordinary level plane.?

A. It certeinly does.

Q. 62. Do you know how many zones of supply there are in San
Francisco, approximately?

A, There are three mein zones,

NOTE: The topographicel map of San Frencisco supply

to be exhibited te Mr. Hering.
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MR. KELLOGG. Q. 63. Are you familier with the general

weather or climtic conditions in Cglifornia?

A. I am.

Q. 64. You are gware, tlen, that there are two seasans, one of
reinfall and one of dry conditions, in this State, czlled the
winter and the summer months?

4, I am.

Q. 65. To what da you ascribe the fact that there is no rain-
Pell in this vicinity and neighboring country in the summer

montha ?

A Chiefly the fact that there is & cool current flowing south-
waxrd, near the coast of Californis. There is less moisture sus-
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vended in c¢oo0l then in warm air. Saeturated air, therefore,
will precipitate moisture when air is cooled, and absorb moisture
when gir is warnmed. Consequently, in winter months, when land is
apt to be cooler then the ocean, precipitetion occurs; while in
summer, when lend is warmer themn the ocean, it does not. Further,
the degree of saturation depends on the density of the air; the
denser the &ir, the more moisture can it hold in solution. There-
fore, if saturated ailk is rarified, there is precipitation, and

vice versa.

Q. 66. Do these conclusions result from your personal observations,
Mr. Hering, or from your studies of the matter, or from both?

A, From both.

Q. 67. For how long & period have you exsmired the tables of rain-
fell in San Francisco and its vicinity,- thet iz, covering what
period?

A, ©PFor as far back as I counld get the records, when exemining the

water question in Sen Francisco, Sacrarento and Oaklend.

Q. 68. You know as a fact, then, thaet in the summer months rein
does not fall, or falls very slightly in this region?
A, I do.

6. 69. What are the main general features of the climatic condi-

tions in this vicinity, as regards rainfall?

A, The year is divided into two periods of neerly equal duration,
during one of which, the winter months, there is a frequent rain-

f211, and during the summer months there is practically nons.

17.






Q. 70. From your observations, what can you say as to the con-

stancy and uwniformity of the reinfell in the various winter seasons?

A, The rainfell on this part of the coast---I should say on the
entire Pacific Coast--—is quite variable. In some localities,
although but & short distance of others, yet the rsinfall may be
much grester; also, during the different months of the yesr, there
is a great difference in the amount of rain which mey be precipi-
tated. The irregularities in the rainfall are, therefore, very

great; in fact, greater then eny other part of the United States.

Q. 71. I will ask you if you heve examined and read the transcript
of the testimony given in these cases by Hennan Schussler, a wit-
ness?

A. I have, to a large extent.

Q. 72. Heve you examined and are you familiar with the exhibits
which have been filed in these actions during the giving of the tes-
timony by Mr. Schussler?

A, I have examined them.

Q. 73. You know <relatively, then, the distances from the city of
the various sources of supply for San Francisco as fumished by the
Spring Valley Tater Compeny?

A. I do.

Do you Imow the distance from the proposed point of diversion in the
Tuolumne River to Sen Francisco in the scheme for a water supply of
this city, proposed by City Engineer Grunsky?
A, I do.
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Q. 75. What is that distance, approximately?
A, The distance is, approximgtely, 165 miles from the county 1line,

elong the lines of the pipe.

Q. 76, Whet are the distences of supply of the Spring Valley Water
Company for San Francisco from its verious sources, and mention them

as you know them.

A. The distance of the Crystal Springs dem is about sixteen miles
from the county line. The San Andres reservoir is ghout ten miles
and the Pilarcitos about twelve miles. Lake lierced is within the

city. The distance from the county line to the Sunol dam is about

forty-six miles.

Q. 77. In speaking of the Tunolumne system, do you know whether the
proposed watershed, or original source of suvnply, is a unit or sepa-

rated?

A, I an familiar with the maps of this source, and will aay that the
chief one is the Tuolumme River, in the Hetch Hetchy Vaelley, obtained
through & large storage reservoir to be built in thet valley, and
also the water of Leke Eleanor, to be increased in size for storage

purposes also by the construction of & dam.

Q. 78. While these watersheds are separate, is it not a fact that
they are united by both becoming a part of the Tuolumne River before

they reach the point of diversion from the Tuoluwmne River?

The outflows from the two sources join the Tuolumme River at the

point where it has beemn vroposed to divert the water, sbout 165 miles

from the city.
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Q. 79. Is it not a fact, therefore, that from the proposed point
of diversion, the system is & unit as to source of supply?
A, It is. They are united to form & unit. They are diverted

to the city's use from the same point.

Q. 80. You have examined the proposed methods snd means of diver-
sion of the waters of the Tuolumne River for the supply of San
Francisco, as proposed by Engineer Grunsky?

A. I have.
Q. 81. Will you state in general terms what they are?

A. A diverting dam is to be built below the point where the
Tuolumne River and Cherry Creek, from ILgke Eleanor, join. Thence
an open, unlined canal, with short tunrels and siphomr, leads to
Bear Gulch, where there is a fall of about 266 feet, and where a
pover station is planned to furnish electricity for pumping the
water to the Altamonmt reservoir. The open, unlined cansl is then
continued, pertly in side cutting tunnels and siphons to Dry Creek,
where there is a fall of about 330 feet, and where another pcwer
station wonld furnish electrieity for the seme purpose. Two iron
pipes, each 48 inches in diameter, conjuct the water from this
station to the Sen Josquin Valley, on the west side of which iz
to be & pumping station, sbout 180 feet above tide, at which the
water would be raised by electricity about 560 feet to the Alta-
mont reservoir, from which the water would flow agein through two
48 ineh pipes, through the Livermore valley, then tunnelling into
the Suifol valley, then tunnelling again into the Semte Clara valley
and, finslly, discharging into & reservoir at Sen Francisco, at an
elevation of about 200 feet. At Belmont, it is proposed to build
a large storage reservoir, holding about 3,000 million gallons at a
20.






low level. A pumping station, carable of reiging thirty million
gallons from this reservoir into the city distributing system,

would be loceted near it.

Q. 82. With such neans &s sre proposed in the scherp and re-
port of Engineer Grunsky, what do you regard as the safe, constant

and relieble capacity of the works?

A, Mr. Grunsky reports that each of the 48 inch pipes is capable
of carrying thirty million gallons daily. The total capacity is,
therefore, sixty million gallons and the connected works sre pro-
rortioned to handle this same quantity. The Belmont pumps will
handle only thirty million gellons dgily. The great length of
the pipe conduits and the opea, unlined canal, together with the
pumping of all the water by electricity transmitted a long diss
tance, the comparative inaccessibility of the territory in winter,
meke 8 successful overation not orly difficult and expensive,

but repeirs will require more time than on nearer works, and it
is probeble the supply would not be safe and constant, because of
such inte rruptions. It is difficult, under such circumstances,
to say what the relisble capacity would be. Counting for in-
terruptions, for intermittent pumping, it might be from 1/4

to 1/2 in excess of the presenc sucply, or, let us say, in round
numbers 45 milfion gallone. To have a reliable capacity of

sixty million gallons, an extre pipe would be necessaxy.

Q. 83, Without this extra pipe, which you mention, is the

~

scheme, in your opinion, & relisble method for & supply of the
municipality with water.

A, Not beyond +the cgpacities I have stated, because of the
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possibilities, which I do not consider even remote, that there
would be an interruption to the supply by washouis or accidents

to machinery or power trasnsmission.

Q. 84. Is there sny difference in the originsl cost of the
pipe construction, as carried om by the Spring Valiey Water
Compsny, end the proposed pipe construction for the Tuolumme
schemse?

A, I should sgy that the former wes the more expensive, so

far as first cost is concerned; but, considering the durability,

I would consider it Tinally the more economical systen.

Q. 85. Do you congider the extra initial cost that hes been
incurred by the complaingnts in instaelling ard laying their pipe
lines justified in referemnce to the supply of water to the munici-

pelity of San Francisco?

A, I congider this additionel cost enbirely justifiable, exem-

pli?ying good business prineiples.

Q. 86. In reference to a water suprly, what heve you to say
regariirg the desirebility or practicel necessity for safety ap-

plisnces, and give your reasons?

A, I think it is absolutely essential to have sufficient safe-
guards around & system of water supply for a city, so that it is
practically impossible thet it would ever be subjected to the
calamity of furnishing no water. Therefoxe, it is best to de-
sign the works so that any one part, be it a reservoir ox pipe

line or pump, may be put out of service, either on sccount of
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accident or for repairs, cleaning or other purposes, ard yet not

interfere with the regular supnly.

Q. 87. From thet fact as a premise, what then, in your opinion,

ig the necessery factor of a safe plant®?

A. A duplication of &l1 such parts s will guarantee the

necgssary supply of water et all times.

Q. 88. Speaking aow of necessary reservoir capacity, in reference
to & supply of San Francisco, what are your deductions end what is
your opinion as to the necessity of storage capacity in reservoirs,

in view of the varisble rainfel}l in the winter season?

A. It is necessary, for the reasoms already mentioned, to have &
vexry large storsge cepacity, much larger than would be required in
the East. For instance, the water supply of New York City, which
is obtained from vomparatively smell watersheds and not fLrom &
large river, and therefore, in this respect, comparsble with the
works of the Spring Valley Water Company, it is necessary to have
here about five tines the amount of storage per million galions
delivered that will be required in New Yoixk, after the new dem is

finished.

Q. 89. From your exemirnation of the complainant's plant---the
Spring Valley Weter Compeany's---in your opinicn, is the storage
caepecity which has been rrovided by the company for the supply of

San IFrencisce lgrger then is essential or reasonshle?
A, It is not.
9. 90. Please give the premises on which you base that opinion.
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A. Irrespective of any theoretical considerations, the best
proof thet the storege provided is not excessive is the practical
one, during the unprecedented drought of a few years sgo. During
that period the reservoirs were drawn down about as low as it wes
wise to drew them. Therefore, they were not larger than wes
reasongble and & smgller size, even with limited c onsumption,
would have brought the csapacity of the works dengerously near the
limit. Theoretically, in view of the great irregulexrity of the
reinfal}¥, I would consider it wise to provide for & storege suffi-
cient to hold@ an average of the grestest seasonghle rainfells that
ney come in any one year, as a factor of safety against possible

subsequent dry years.

Q. 91. In this connection and in connection with reservoir stoxr-
age, I would ask you if you are familisr generally with the water-
shed lands which are controlied by the complainants?

A. I am.

Q. 92. What is your opinion as to the reasonableness and prpriety
of the acquisition gnd control of these watershed lends by the com-
rany in conneetion with its reservoirs, and whet are the reasons

for your opinion?

A, I am thoroughly of the opinion that it was & very wise proce-
duxe to acquire as much lend of the webtershed as practicsble, par-
ticularly surrounding the storege reservoirs, because it unques-
tionably guards the water against meny sources of poliution other-
wise possible, from people and cattle, and from the washing of
material into the reservoir from cultivated land. It is an en-~
deavor to place the watershed as nearly as practicable into the
original state of neture, such as we firnd, for instance, in moun-

tainous regions.






Q. 93. In your opinion, is eny of the watershed property of the
Spring Valley Water Works to be regerded &s an extravegant expendi-

ture in connection with collecting waters in its reservoirs?
A, It does not seem so to me.

Q. 94. Are you familier with the Leke lMerced property, so called,
thet is, Lake Merced that is used as a source of supply Lor the
city?

A, I an.

Q. 96 . Have you exemined that property, thet is to seay, the lake
and its surrounding watershed end the pumping plant?
A, I have.

Q. 96. Are you familisr with the method adopted at that lake for

the diversion of surface weter from the south end?

A, I am. I saw the sewer, the drsin and tumsnel thet are built

to divert the weter.

Q. 97. In your opinion, was the construction of thet sewer and
its diverting dem at the end of the south leke warranted by the

sources of sugply from the lake that were availsble forxr the city?
A, I think the expense was warranted.
Q. 98. Give your reasons for thet statement.

A, If the sewage and surface water, which is now intercepted,
had been allowed to flow into the lake, it would have been neces-
sary, in my opinion, to have filtered the water at once before it

could be taken into the general supply. The exoense of such f£il-
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tration would have been greater than the expense of intercepting

the polluted water.

Q. 99. Do you kmow the capacity of ILake lerced as to deily prod-
uet?

A. It is said to be 3,000,000 gellons.

Q. 100. Do you know the distance of Leke Merced from the points of
delivery or consumption, approximately?

A. About seven miles to the center of the built-up city.

Q. 101. You know that it is within the city limits?
A. I do.

Q. 102. Do you consider that a source of surply of such water,
with the proximity of thab leke to the city, adds anything to its

value over end above & supply more remotely situsted?

A, I should say that the existence of so large a body of water
as that contained in ILeke Merced, within a few miles of the popula-
ted part of the city, is a great advantage in the fact that it is
equivalent to a storage reservoir, where a distributing reservoir
ordinarily would answer, and therefore it holds ready for immediate
use a8 large a body of water as could ever be nesded for any possi-
ble contingencies of fire, earthquake, f£loods, breakage of pipes or

reservoirs, or anything of that soxke

Q. 103. What is your opinion as to the justificatiom of the
meintenance of thisleke as & source of supply to this city, con-
sidering, at the same time, the greater value of it as s property,
and of its watershed as e property, compared with more remote

gsources of the same company?
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A, So long g8 the purity of the weter can be guarded as it is
at present, I should say that the maintenance of this lake and

its watershed was thoroughly justified.

Q. 104, Have you examined the Pilarcitos reservoir and reservoir
site, and are you acquainted with the conduits therefrom to the
city?

A, I have examined Both the reservoir and portions of the con-

duits laid to the city.

Q. 105. What was the object of your examination of portions of

the conduits®

A, To see at points easy of access how they were constructed.

Q. 106. Have you examined the dam at the Pilarcitos Reservoir?

A. I saw it.

Q. 107, Have you reed Mr. Schussler's description of the con-
strugction of the Pilarcitos dam, as given in his testimony in this
case?

A. I have.

Q. 108. Is thet structure, as described by him, proper and expe-
dient?

A, It is, in my opinion, both proper and expedient.

Q. 109. VWeas the structure extravagant in any way. or uselessly
built with any too great care or too good materiel ?

A, I do not think it was built extravagantly.

Q. 11Q@. You are aware thet the puddle wall in the embankient is
made of clay, are you not?

A. I am.
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Q. 111. Is that proper in the construction of a dem?

A, It is.

Q. 112. Or is it better to build it of common earth?
A, It would not be proper, in such a position, to have built
the dam simply of earth. It was necessary to have either a water-

tight lining or core, in order to mske tle dam safe.

Q. 113. Assuming, for the sake of this question, that the clay
puddle wall is built of a superior or better class of clay, and
that the embankments onrn both sides of the puddle wall are built of
ordinary clay,- would you consider that an unwarranted and extrav-

agant method of construction?

A I would not.

Q. 114. Would you consider the method of construction & prudent
and proper one?

A. I would.

Q. 115. Have you examined the methods of transporting the water
from Pilarcitos Leke, and the appliances that heve been construct
ed therefor, for the purpose of its distribution in San Francisco?

A, I have.

Q. 116. Do you know the construetive m=thods that were adonted
by the company in building these works?
A, I do.

Q. 117. What is their quality?
A. The quality of the workmanship that I saw impressed me as

being first-class in every way.
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Q. 118. Are they constructed better or with & more costly
structure than was necessary, in your opinion, for a good system

of water diversion?

A I do not think that they were constructed any better or any
more coStly than I should have recomamended myself, had I been

engaged in the coanstruction.

Q. 119. Have you examined the San Andres system, the reservoir
and watershed of the San Andres supply?

A, I have.

Q. 120. You are familiar with that dam?

A, I am,

e. 121. Have you reed lir. Schussler's report or statement given
in evidence here in this case as to the manner in which that dam
was constructed?

A. I have.

Q. 122. From thet description, and assuming thet to be true, do
you regard the struveture of that dam as a propexr method of dam
construction for & supply to a municipality?

A. I do.

Q. 123. Do you consider thet dem in eny menner constructed better
or with greeter expense thamn the sitvation warranted?

A, I do not.

Q. 124. Are you femilier with the methods of diversion from San
Andres, by the usual egppliances, to the city for distribution of
water?

A. I am.
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Q. 125. In reference to the structures and applisnces for
diverting water from the Sen Andres dsm, whet class of work do
you find to have been performed?

A. The cless of workmenship was first-class wherever I saw it.

6. 126. Of course, some parts were unier water and you could not
see them?
A, Saeme parts were in tunnel, and others under water and others

under the ground.

Q. 127. Did you find those structures in any way to have been
extravegantly made?
A. I did not.

Q. 128, Have you exemined the Uprer Crystal Springs reservoir
and dem?
A, I have.

Q. 129. Have you reed the description of the construction of
that dam, as given by Mr. Schussler in his testimony in this
case?

A. I have.

€. 130. Whaet is your opinion as to the construction of that deam,
in the wey of workmenship, and extravsgance in the expenditure of
money ?

A, I thought the dem was built economically and properly. I
neither saw anything faulty in the design, nor anything which
indicated an extravegant expenditure.

Q. 131. Do you consider that dem of present utility and, if so,
in whet respect, and what are your reasons for your opinion?
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A, The dam is useful now in being sble to retein the first
flow from the surface after & rein stoxm, which flow generally
carries with it earthy and vegetable matter in suspension, and it
thus ascts as a settling basin and thereby assists in fuinishing
the main reservoir with betfer water then would otherwise be
possible. \then I examined these reservoirs, I noticed that the
water in the upper reservoir was less cleaxr than in the lower
reservoir, and the charscter of the watershed, as I could see it,

to ny mind satisfactorily explsined this condition.

Q. 138. I will ask you if, in your opinion, the present velue of
that dam is warranted as an asset of the compeny for serving the

purposes you have mentioned?

A. I think it should be properly counted an asset in the corporete

property.

Q. 138, Coming to the main Grystel Springs lske, which is retained
or formed by what we 2all the lower Crystal Springs dam, have you
examined thet dam?

AQ I mve.

Q. 134, Do you know its structure?

“

A, I do.

Q. 135. Have you read lMr. Schussler's description in his testi-
mony, in this case, of the method of construetion of the Crystal
Springs dan?

A. I have. I exemined the dam at one time, some six or seven
years ago, shortly after it had been built.

Q. 136. And examined it also recently?

A, And also recently.
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Q. 137. What is your opinion as to the structure of that dam,

its propriety, charascter and justification?

A. I think the site is an excellent one, giving & large starsge
by means of & comperetively small dam. I think the design of
the dam is good, and the concrete, as it was fommed, was excep-
tionally well done. I think theaet the dam was fully justified be-
cause, on the whole peninsula, there does not apyear to be a site
so favorable for a dam, retaining so large a quantity of water
end at so smell & cost per million gallons stored, as the one

thaet has been selected.

Q. 138, As to the method of construction, whaet is your opinion
concerning the quality of the materiel used, the plams of the
construction, the size of the dam, considering the fact thet, in
the first instance, it was not built to its present height, and
the further fsct thaet it is not yet constructed to its ultimate
intended height, with reference to the smount of expenditure in-

curred in its construction?

A: Aé to the method of construction, it was the bvest, in my
opinion, that could have been sdopted under the existing circum-
stances. Building the dam of concrete was entirely justified
because of the absence of suitable stone at an economical distence.
The use of English and German Portlend cement, which, at that time,
was the best known, allowed the construction of a mass of masonry
with the existing stone, which had to be brokem into small parts,
of sufficiently great strength and water-tightness, at a lower cost
then eny other of the usual masonry constructions. The concrete
was applied in the shape of blocks, made independently of each
other, dove-tailing:into eégﬁ other, so that, as nearly as practi-
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cable, the entire dem forms a monolith, and the care which was
evidently given to the manufacture cf the consrete has resulted in
building & practically water-tight dem. Among all the concrete
dams I have seen, the Crystel Springs dam is the best built. The
stone used, when I exeamined it, appeared to be hard and durable.
The cement had set perfectly hard, which indicated to me that both
the cement ard send used must have been first-class eand vroper for
the purpose. Regarding the plemns; I think they were entirely
proper. The curvature of the dam end the shepe of the large con-
crete blocks, with their sides radial to the curvature, were
prover. Regarding the profile or section of the dem, and its
having been built somewhat lerxger than necessery for its present
height, I also consider this a wise precaution, because it wes
first intended, and is still intended, to increasse the height of
this dam some 20 or 30 feet. To have made the thickness only
sufficient for present purposes would have necessitated the widen-
ing of the dam at a later periocd. It is always better to have the
dam of a homogeneous mesSs as neerly as possible, end heve the en-
tire structure on a2 horizontal line built at one time, because it
is very diffiewlt, if not impossible, Ho add to the wall on the
down-stream side & mass of masonxy so that there will not be in-
terior strains, due to a different expansion of the nev nieces of
mgsonry, and thereby cause cracks, which would not secure as f£imm a
structure as when built et the same time. It is also probable
that, if such an addition had to be made, it would have required
more masonry for the sake of giving sufficient security than was
necessary if the dam had been constructed of the entire future
width at the outset. The refore, it is my opinion that it was or-
dinery prudence toc have built tie dam of the present width and, in

view of the uncertainties as respects the time when it would be
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proper to raise the dam, I think the expenditure for this sdditional

width was fully justified.

9. 139. In view of the feet thet, in supplying San Francisco with
water from the system of the company, it has been the policy and
practice of the comprany to make periodical extensions of its
sources of supply, which, in your judgment, would heve been the
better method in the construction of the Crystel Springs dam---
either to have constructed it on the present plen, or to have
added, a8 the increase in the size of its capacity was desired,
one, two, three or several increases in the width and height of

the dem?

A, In my opinion, the present plemn which has been followed is

altogether preferable, because, to male extensions of the dam only
on top as the requirements demanded it , is a comparatively simple,
safe and econonicel work. To heve increased the width of the dam
successively by adding concrete or masonry on the lower face, from
the foundation to the top, although practicable, would have been

not only more expensive but more troublesome, and not have rendered

the final result as goodl, for reasons already mentioned.

Q. 146. Have you examined the gpplieances and structures which
nave been made and erected for the diversion of water from lower
Crystal Springs lake?

A, I have.

Q. 141. Whet , in your opinion, is their character as t o con-
struction?

A. The character of construction is good, end compares favorahly
with similar work of the same kind.
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Qe 142, Do you find in that construction any evidences of use-

less expenditure of money or extravagance?

A. I do not.

Q. 143. Are you familiar with what is known as the Alameds sys-
tem of the Spring Valley Water Company?
A. I am.

Q. 144, Do you knawr the comparstive amount of water drawvn from
that source, with the amount furnished from the peninsulsr sys-

tem, including Lake Merced?

A. I do; about 12,000,000 to 13,000,000 gallons deily are and
can be supplied from the Alamede system, during tre driest years,
end about 18,000,000 to 19,000,000 gallom daily from the penin-

sular system.

Q. 145. Do you know the sources of supply of the Alameda Creck
system?

A. I do.

Q. 146. Do you know on what those sources depend?
A. I do.

Q. 147. Describe the sources of supply of the Alamede Creek

system, gerncerally speaking, as you understand them.

A. The source of the water taken from the Alsmeda Creek system
is the rainfell. This r=infall is greater in the southern parts
of the area than in the nortﬁern and eastern parts. A portion

of this rainfall, called the "run-off", after it strikes the

ground, flows off on the surface. Another portion of it is
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evaporated. Another portion is absorbed by vegetation. The
remainjer soaks into and percolates through the ground until it
reaches what we texm the "water-table". Vhatever runs off on

the surface reaches, first, the brooks, then the largest streams, .
which it fdllows to tide water. In some cases the water of such
streams, when reaching a porous bed, again percolates into the
ground and reaches the underlying water-table, and follows its
course, sometimes issuing again at the surface and sometimes not
re-appearing until its final discharge at tide water. Thav
portion of the water which evavorates from the ground or from
vegetation is permaneantly lost as a source of supply. The same
may be ssid of the portion of the rainfgll which is absorbed by
vegetation and which is bt a smell portion of the entire amdunt.
The water which immediately pexrcolates into the soil and which
reaches the water-table is that which supplies the springs and
feeds the flowing streams when, during drj weather, there is no
surface flow from the rain. Applying these facts to the Alameds
Creek sources, we observe that a portion of the rain-watexr flows
over the so-called bed-rock dam, near Sunol. This consists of
the run-off after rainfall and of the ground water which hes
reached the running streams. The rest of the water has been

absorbed by vegetation or evaporated, and is permanently lost.

Q. 148. Are you femilisr with the structures and appliances that
have been made for the purpose of diverting water from the

Alameda Creek system to San Francisco?

A, In a general way, I am, having visited them all once or

twice.

Q. 149, That is your opinion of their character as to workman-
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ship and construetion?
A, All the work that I saw apreared to be well done and efficient

for its purpose.

Q. 150. Did you find any evidences of unnecessary or extravagant
expenditure in the construction of any of the appliances or con-
structed works for the diversion of water from the Alameda Creek
system?

A. I did not.

Q. 151. From an exsmination of the whole system of the properties
in use by the complainant for the supply of San Francisco, what
have you observed in reference to the possibility of periodical

extensions for the purposes of increased supply?

A, I observed that more than usual attention was given to plan-
ning the works as far ahead &3 seemed practicable, but building
grom time to time only such works that would guarantee a supply for
a8 short a time in advamce as seemed necessary, for the purpose of
not investing money unnecessarily. In connection herewith, how-
ever, I also noticed that such works as could be most expediently
built at a certain time had then been built in advance, and thet
such proverty as would be necessary in the future was secured at
the earliest possible tirme. What I mean to say is, that, as was
the case with the Crystel Springs dem, when it was found expedient
and prefereble to build for the future, it was done. I noticed
also that all properties which would evidently be useful for in-
creagsing the supply in the fulbure were secured as far in advance

as possible.

Q. 152. Did you find eny resources in the shape of & water supply

~

for an increased consumption or demand provided for?
37.






A I was shown s number of them.

Q. 153. In your opinion, as an hydrsulic engineer, how far in
advance of present needs ought & company supplying a municipality,
or & municipality supplying itself, to be at the present time

provided with means of increased sources and increased means of

supply?

A, The answer depends on the charscter of the source. If the
sources gre abundsnt and easily obtzainable, such as the water from
& large river, it is not necessary to go far a2head in the construec-
tion of works, such as the necessary pumpirg outfit; but where
the sources ere smgll watersheds or ground water, as is here the
case, it is necessary to look far shesd, because such sources as
are here availsble might be shut out from use in the near future,
either by being acquired by other parties for other uses or by

being rendered unfit for domestic use.

Q. 154, Taking the present plant, with the present demsnds upon
it, and the possibility of these demands being increased, what, in
your opinior, is a prudent length of tire to prepsre for at the

present for the future?

A, If the consumption increases in the same ratio as heretofore,
then I should comsider it prudent to build works so thet they will
sefely furnish the quantity of water for but a few years in ad-
vence of their completion. I should say, for instance, that if
you were sure to provide enough water for the prospective growth of

this eity in the next two or three years, keeping for safety two
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or three years in advence of the needs, thet would be sufficient.

Q. 155. In view of the local situation conrected with the plant
of the Spring Valley Water Company, how far in advance, as & mabtter
of prudence, ought they to acquire properties capable of a future
supeply for 2 municipality? By this, I mean properties capable of
producing or storing weter, or what is cormonly called "water sour-
ces".

A. A lerge community is necessarily dependent upon a large water
sypply, and if the community is destired to growr and therefore
ngturally demand an increase of its water supply, it is prident
ant , in fect, necessary, in my opinion, to set aside, as soan as
possible, all of such sources for a future water supply as may be
required. As to the time faor securing such sources, I should have
it depend upon treir character. If the supply were obtained from
& large river or lske, it is, of covrse, not necessary to acquire
eny property rights unless the water is limited esnd is agedn used
after the city would have diverted its supply therefrom. Where
the weter must be obtained from an eggregation of sources of
limited capacities, such as small watersheds and possibly ground
water areas, I am of the opinion that is wise to secure a guarantee
of the purchase of such water properties at reasomable rates for a
very long time gheed, meaning at least several gererations. I do
not think that fifty, or evem one hundred, years would be toa fer

aheed , if the price is justified.

Q. 156. I will sk you, in this particular case of a supply of
the muniecipality of Sen Frencisce by the Spring Velley Vater Com-
pany, how far it is at present absolute duty ani necessity on tie
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part of the company to prepare weter sources for & future supply,
and I will ask you to name the very shortest period, in your opin-
ion, that the company ought to be compelled to prepare for it in

the way of weter sources.

A. I would secure the essential requirements, the keys to the
various situaetions, at the eariiest possible time, such as dam
sites and reservoir sites and water rights, thinking, es I said

be fore, fifty ard—even—e—hundred--years-ahead. Other properties,
such as rights of wey or watersheds, I should not secure until I
saw the immediate necessity for needing them, unless some project
wexe in the air that might meke it difficul$ ever thereafter to
secure such rights. In that case, I would, when such a time
grrived, endeavor to control them, so far as necessery, &s soon as

I coul@ do this economiczlly.

Q. 157. Considering the whole situvation of the plant of the
Spring Velley Vater Company, its sources of supply, its method of
conduit, and its entire system of trensportation snd distribution,
what is your opinion of the system as a source of supply for a

municipality?

A. I do not knmow of & water supply for any large city, in view of
the difficulties under which the water is secured, which is more
economically designed, better built or better maneged than this
one. Here you have of necessity & complex system, and the diffi-
culty of managing a coamplex system is much greater than manesging a
simple one. Teking thet into consideration, I do noi know of a
gsystem in the United States which is any betiter managed than this

one.
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Q. 158. Now, you knowr the charascter of the water that is supplied
from the various sources of the compeny, in a general way?

A, I am generally familiar with it.

Q. 1b9. From an hygienic point of view, how does that compare
with the supply of other cities in the United States with which

you are familisr?

A. In view of the fact thet the Spring Valiey Tater Compeny
owns a very large paert of the watersheds from whicdh the water is
secured, and prevents their use for any purpose which might con-
tribute pollution to the same, I do not know of another lerge city
in the United States where the water fumished to its inhabitants
is better protected against such pollution than the works of this
company; é&end as for the ground weter, furnished by the Alameda

Creek system in part, their is no more hygienic water availeble.

Q. 160, Speaking, now, as to comparative pe rmanency between what
is known as the Teninsular System, excluding Lake lerced, and thé
Aflereda Creek system, x;zhat is your opinion as to the relative
permanency of one supply over the other, and give your reasons for

that opinion?

A, I do not see that either of these sources can be sny more
permenent than the other, because the source in both cases de-
pends upon the rainfall, and because I cennot conceive of one
Ssource being required for other purposes then might be suitable
for a water supply any sooner then the other. I do not see any
reason why the use of any one of these sources, for puiposes of
furnishing & water supply, would have to0 be discontinued any socner

than the otlex, if ever.
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Q. 161. Now, speaking solely on this question of permanency,-
assuming in this question that the »roduet, or water product, of
both sources, the Teninsular and the Alameda Creek system, is
equal,- is there any reason, speeking solely as to the number of
gallons thaet each is capable of producing, why the Peninsulaxr
system should be velued higher them the Alameda Creek system?

I am leaving out of this question all matters of constructive
work, and basing it entirely upon the proposition of the relative
value of water sources; also leaving oubt the question of relative

quality .

A. Confining thisquestion solely to permanency and to equal water
production, irrespective of quality amd of cost of construction, I
should say that the nearer sources of the Peninsula should be
valued higher, because there is gregter reliability of the supply
for the same outlay, due partly to the proximity of the sources

ani to the large storage reservoirs.
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MR. KELLOGG. Q. 162, Mr, Hering, you have had experience
in valuing water works and weter-works proverties and water-works

plants?
A. I have.

Q. 163. Running over a period of many years?
A, Twelve years, I think.

Q. 164, In what parts of the world have you examined end valued

water properties?

A, In different cities of the United States, as mentioned here-

tofore.

Q. 165. WThat premises and what methods do you observe in giving
the present valwmtions of water properties that are in use in the
municipal supply? When I say "the present valuation”™, I meen,

of course; 1903 and 1904, as these cases cover those two years.

A, I have held the opinion, and hold it still, that the proper
method to vaelue a water-works property is as follows, depending,
of course, upon any contract that has been made between the two
parties. In the present case, I undexrsidand there is no such
contract extending over more than one year. It is generally
understood that the compeny is to furnish water of sufficient
quantity and proper quality, and it is also understood thet the
compensation therefor shall be fair and reasonable. In order

to have & fair compensation, it is necessary to know the fair






value of the works. In order, therefore, to ascertain the

fair value of your works, it is necessary to glance at some
general aspects of the question. Ve have the case of a private
corporation, which has invested money in land, water rights, and
in struectures built upon the ground and below the surface of the
streets of the city, for the purpose of supplying water to its
inhabitents. Its works are substantially fixed in the ground.

At one end they ate connected with the sources of supply; at the
other with almost every building. They cannot be moved without
losing most of their valw , as they are organisally connected with
each other, and with the buildings anid streets off the city. Be-
sides the value of those structures and land with water rights
attached thereto, as well as machinery and buildings, all of which
have an independent market price attached thereto, have a value as
8 whole or as a unit, organized for a definite purpose, each part of
which.holding a necessary fixed relation to evexry other part, and
the removal of any one part affecting and, perhaps, destroying the
value of many, if not all, of the others. _hig feet will appear
even more evident when it is considered that, in order to complete
the necessary combination of the parts in a given time, it may have
been, and generally is, necessary to pay p: ices for some parts of
the work at much gbove the average market rate. For instence,
the knowledge of & land owner that his property is quite essential
to complete the works may cause him to sell only at the highest
possible price, or in order to erect a pumping station, or to

lay cexrtain pipes within an unexpectedly short time, so as to ful-
£i11 a contract, or in the presence o? strikes or accidents, or
from other unforeseen but possible conditions, it is often neces-

sary to ray high orices to overcome the difficulty. Because of
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the necessity of certain/fixed combinations in order to constitute
the organic whole, a special value attaches to the completed work,
in addition to that of its parts, which is ascertained from the
average market rrices. Besides this tangible, there is glso an
intengible velue, which is due to the study, skill and lghor
which co-ordinated the parts into the whole, and produced and
mginteins & living and going concexrn. It is,therefore, customary
to ascertein the vealue of the physicel parts, and then the value
which should be given to the plant as g vhole with an esteblished
bugsiness and a fair complement of water-takers. In other woxds,
the value is divided into two parts, ramely, the tangible part, or
the physicel plent, including land and water, and the intengible
part, which comprises the bus iness value. The physicel vealue
comprises the value of the materials and labor necessery to build
the entire works, and elso the land and water rights connected
therewith. The sctual cost of construvecting works years ago is
not necessarily a true measure of their rresenmt value. Certain
moneys may have been spent injudiciously, having no present valw=
whatever, or materials and lsboxr mgy have been high in price at the
time of construection, but worth much less to-day. Accomingly,

& purchaser should not pay for laek of judgment ol the seller, nor
for the fact thet 2 high market price preveiled dwrirg the  time
of construction. On the other hand, the works mey have been
designed and built with great skill and cere, or at a time when
vprices were lower then they are to-day. Then the seller should
not be expected to lose the reward for having dors specially good
work and to give up the advantage of & high market price on the

date of sale. Tre true valve of labor and meterisls at a given
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time cannot be other then the actuel cost of replacing them at
such g time. These ere simple business rules and should control
in the sale end purchase O0f large plants. A compeny is sup-
vogsed to kmow whaet 1t mey eventual 1y be obliged to accept for
its property, how to provide against the loss due to a possibly
declining market and to heve arranged ils business conduct so as
t0 make it profiteble. As 211 recessary elements for this pur-
pose can be readily ascerteined et the present time, there is
harily any uncertainty in the determination of the present cost,
while there may be uncertainty regardiing actual conditions of
the past at the time when the works were built. At present the
only importent doubtful point in the valuation is the final life
of some of the structures on account of their deterioration,
which derends much upon & number of accidental conditions. For
the purpose of neutralizing its effect, & fund should be pro-
vided end so adjusted &s to pay for the replacement of &ll

perishable parts in due time.

For the ahove reasons, I am of the opinion thet a valuation
should be beased, not upon the original, but upon the present cost
of reproducirg the works, gllowing for their deprecistion since
the time when the works were built. In other woxdis, the physicel
value of your vlant must be sscertained primerily by the sum of
money which would rebuild it to-day in its entirety. It is to be
assumed thaet, in doing this, fair prices are tsed, such as would
ray for the same charscter of work when dorne to-dey. And, seconi-
ly, it is necessary that the efiiciency end life of &1 parts of
the supposed plant are the same a8 those of the actual plant of

to-day, which requires the making of certein deductions from the
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cost of & new plant for what is called "deterioration™. For in-
stance, assuming that the life of iron pipe in the ground is esti-
moted et one hunired years, then, if the pinve is twenty-five years
0ld, one-fourth of its 1life haes gone, although not one-fourth of
its value; moreover, the pipe may yet be in a good condition.

It is & common experience that, for the first part of the 1life of,
for instance, iron pipe or machinery, there is sprarently no
depreciation whetever, but towards the end of the term of 1life
of a pipe, and we must include machinery, the deterioration pro-
ceeds at a much more rapid rate then at the beginning. It is,
there fore, customery to fix the probeble life for all paerts of
the work, when new, and to compute the value of the depreciation
by the ennuity which will have accunulsted & sum of money equal
to the cost of replacing the particular structure at the end of
its 1life. Depreciation is, strictly spegking, the deterioration
from the disintegration or waste due to age or to use. This
term is sometimes used to mean also inadequateness or ineffi-
ciency of parts of the work. This meaning should not be given
to it in this case. Then a work has become inefficient or in-
adequate, it has logst its value to thre precise extermt of this
feilure, whichy in the extreme case, is an entire loss. It is
less confusing to serarate the two conditions, namely, one condi-
tion, where the question is one of purchase and sgle, and value
the reproduction less deterioxration, and the second condition
where the question is one of service rendered, whether the prop-
exrty rendering the service hes, to some extent, deteriorated in
its market value or nowt. If the service rendered is just as

efficient, just a2s adequate, and just as perfect, as when the plant
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was newly constructed, then, as to the question of the service
rendered, the value of the plant is fully as great as when it

wasS neEw.
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A, (Continuing) . I understand it has been claimed thet no value
should be attached to any property which, though acquired by the
company for future use, is not actuelly used at the present time
in furnishing water. In view of the conditions existing in this
locelity, namely, the comparative scarcity of suitable water at
near points, and the absence of rainfgll usuelly for helf the

year, and the greet irregularity of the rainfell during the rest

of the year, makes it ebsolutely necessary, in my opinion, on
economicgl grounds, to secure lands and water-rights ahead of
immediaete use. The refore, I consider it eminently fair and just
to allow a reasonsble sum for %hg value of any property necessarily
built or held for contingent or future use. Early in the 1life

of a city certain outlying grounds and water rights are compara-
tively inexpensive, being then used orly for ferming end irrigation
purposes. At such times, all the sources of water supply for a
city of estsblished growth can be and should be secured at reason-
able terms, which, later, wken perhaps such property hes been ac-
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quired for villages or water-powexr, or other purposes, cen only
be secured at lerge suns. Such covering of the territory by
population or industries might, later even, render the water
property unfit for use as & domestic supply. In case of income
received from any property thus held or improved in edvance of
use, then, if the value thereof is allowed in a valuation of
the works, eredit should, of course, be given for the income

derived therefrom.

Q. 166. ¥r. Herirng, to go back to the first principle that you
announced in your methods of valuation, in regard to the prepara-
tion for future necessities,- I will ask you to explain how you

epply thet principle to the structure known as the lower Crystal

Springs dam in its present state.

A, The Crystel Springs dem, at present, is required to store
only about 19,000,000,000 gallons. It is expected to store in
the same reservoir, at some future time, practically
45,000,000,000 gallons. It is therefore necessary in the latter
case to have a dam about 42 feet higher then at present. Foxr
this puwrpose, it is nececsary to have a much wider dam for the
future than for the present purvose. To add to the width of the
dam at & fubure time would not only be dif’icult and meke a less
fimm structure, but would cost more than to build the dam of the
wltimte widtk at the time of its first construetion. Therefore,
I consider that it was proper to have built the dam to its present
dimensions, and I consider that full value should be attached
thereto at the present time, notwithstaniing the full width is

not yet actually required.
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Q. 1lé7. Considering the ultimate proposed height of that dan,
what is your opinion as to the warmnt for construeting it to its

present width?

A, The dam is built of concrete, and it was built at a2 time when
the experience with concrete dams was not very extemnsive. In such
case, it is the duty of every engineer to be sure that his struc-
ture will not fsil at any time, and, therefore, to allow what is
called a factor of safety in 811l of his work where the exact dura-
bility, life and other qualities, are not exactly knovm. Even,
irrespective of the future raising of the dam, it is questionable
in my mind whether it would have been wise to have built the dam
of less width, constructed as it is &t the head of B valley,
below which is valuable pro per'l;y, and are situated centers of
population, especially the city of San lateo. No chances at all
should, in my opinion, be taken unier such weighty conditions and,
in my opinion, whatever e:{cess‘of cost, due to an excess of mate-
rial, may, after more years of experience, be found to exist, is,
in my opinion, a smll factor. I do not think that it would have
been wise to have reduced the width under those circumstances.
Moreover, the valley in which water my be economicslly stored,
makes it possible to store even a greater emount of water then has
been in contemplation by the proposed future dam. Therefore,
should it be found that there wes width to spare, it is possible,
then, to increase the hzight of the dam and acquire still more
storege at a cammaratively insignificant expense. The Crystal
Springs reservoir is the largest available storage reservoir in
the neighborhood of San Francisco. In the distant future, such a
& condition may, therefotre, be of great value.
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Q. 168. On the same line of opinion, I would ask you what you
have to sey as to the expenditures which have been made upon the
Calaveras anl San Antonic dam sites, and the work done there.

A, I saw nothing which would lead me to believe that the work
done in the preliminary investigations was not fully justified at
the present time, and was necessary for the future. In my opin-

ion, it was fully justified.

Q. 169. Are you acquainted with the Portola reservoir end dam?

A, I amn. I was there.

Q. 170. In reference to that work and the acquisition of that
property, on the same line of opinion, I would ask you to express

your views.

A, I em of the opinion thaet the nearness of the site and the
amount of water thexre to be obtained were of sufficient value to
have secured the rights for the purpose of supplying San Frxmnecisco

with water before the present time.

Q. 171, Continuing that ssme line of imterrogation on the same
premise, I would ask your views as to the bed-rock dam &t Hiles,
in the Alameda Cre‘ék_ gystem, whether or not that is of present
value in our system?

A. In view of the fact that this bed-rock dam and the flume
leading therefrom connect with the pipe leading to San Francisca,
and can, therefore, at any time be used to supply water to the
city, should@ the only other existing tunnels, flumes and pipe

lines to the point of connection from the Alameda Creek be acci-
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dentally disturbed, I believe that, as a duplicate or safeguard,
this bed-rock dam and the flume have a certain velue. I have
placed it as, in my judgrent, being three-quarters of the present

cost of construction.

Q. 172. In reference to the distributing system, on what princi-

ples, in your opinion, should the velue of that system be based?

A. The vresent valuve should be based upon reconstrueting this
system at the present time and urnder the present existing condi-
tions of property development, pavements, etc., deducting forx
deterioration, however, in case of the veluation of the works for
sale, an amount corresponding to the deterioration of the works.
As regords the price of iron, it is customery to use the averesge
price preveiling at the time of veluestion, not using the extremes
0f fluctuation. From what I have galready stated, I believe that
2ll of the pipe is of the same good quality as thet meteriel which
I saw and, therefore, I believe the velue should be foxr the best
quality of iron. The workmenship that I have seen is also better
than the averege in some of our large cities. For these reasons,
your pripes are, as I believe, specielly good and more durehle than
the aversge, and should have gccordingly & valte greater then the
average value of their kind. hen & pipe is laid on &n unpaved
street, it will cost less then when the stieet is paved. The
velue of a nipe line in the latter case is, therefore, enhanced
by the pavement above it. In estimeting the present fair value
of the distribution system, the cost of repsving is en increment

of cogt justly to be =zdded.
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Q. 173. I want to ask you if you are aware of the specifications
and the actual method of meking the iron thet is used in our main
or country conduit?

A. I am.

Q. 174. What is your opinion in reference to the iron, such as
haes been used in the construction of these works, compared with

ordinary plate-iron or steel?

A, My opinion is that the specificetions are not only very care-
2ully drawn, but I have for many yeers considered them as being

the best we heve for wrought-iron pipe.

Q. 175. Do you know that the struvetural work in this iron corres-

ponds with the specifications, or to wlat extent do you kmow it?

A. I believe that the specifications were properly adhered to,
and my only independent kmnowledge is the fact that I saw some
wrought-iron pipe on a field, which had been exposed to the
weather for, I believe, iwo years. Such pipe, if I remember,

had & thickness of material of probsbly not more them 3/16 of

an inch. It was not coated, and yet showed a very slight amount
of rugt,- & mere coloring of the material,- much less than ordinary
wrought-iron would heve showvm in the same time and under the same

conditions.

Q. 176. You are aware that iron of this charscter is more expen-
sive than ordinaxy plate-iron or steel?

A. I am,
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Q. 177, What is your opinion as to the Jjustification of the we
of iron, accoxding to those specifications, by the camplairant,

in the strueture of its mains?

A. The experience gained here, and &lso in Englarnd, regarding
the durability of materiel similexly treated, has convinced me
that the additional cost is, generslly, fully justified by the
additiongl length of life.

Q. 178. What is your opinion as to this method of constructing
iron for use in m2ins, in respect to its incirease of life or its

possibility of longexr duration?

A, My opinion is that the thorcuvgh manipulstion required in the
process of manufscture of the wrought-iron mekes it more homogene-

ocus and removes the elements which assist and »roduce corrosion.

Q. 179, I will ask you what 1s your opinion as to the character
of the work eccomplished between contract work end work by day le-

boxr?

A, It is our experience that, with some exceptions, work done by
day labor is generelly more thorough snd more durable than con-

tract wo:«i.

Q. 180. In reference to the construction of the various parts of
the plant of the compleinants, what have you observed concerning
the possibilities of interlacing the various sources of supply or

of fortifying, in other words, one source of supply from another?
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A, I have observed thet great attention has been given to such
interlecing or interchengeability as regards using water fraom
different sources and different reservoirs in dif ferent parts of
the city, for the purpose of being gble to substitutbe at once ,
in case of an accident, in one such part the water from another

part.

Q. 181. Whet is your opinion as to the advantages or desirability

of such corditions in & water system?

A, I think the adventages are great, and, to some extent, should
be obteinghle, in one way or enother, in every city. Here the
topography is so broken that different zones of distribution are

ne ce ssary, and that there ere a number of, what might be called,
islands within the distribution system, end there are &lso three
main sources deliverirg water at three dif ferent heights. Such &
systen of interchengeability is, in fact, quite desirabhle and of

much vsalue.

Q. 182. Speaking upon this same subject, from a generel considera-
tion, is thet condition of availebility or interchangeability f£rom
sundry sources of supply en advantage oxr disadvantage?

A, It is an advantage.

Q. 183. Mr. Hering, assuming thet a company, or the muniecipality,
owned the Pilercitos water sources, the San Andres, the Uvver and
Lower Crystal Springs, and the Alameds Creek system, and were
contemplating the construction of a diverting and distribubing
system of water woirks from these sources of supmply at the presenti

time ,- what would be your opinion as to the advantageous plan and
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construction of the diverting and distributing systems of such

new plant from these sources?

A, I should say that the same resexvoir sites as now exist

would be the proper ones to use, and substentislly the same pipe
lines shoul@ be selected glopng which to bring water to the city
as now exist. In view of the broker topogranhy of the city, I
do not see how a very different method of distributing the water

than the one now in use could be adventageously eadopted.

Q. 184, What is your opinion as to the efficient supply of water
in sources owned by the complairants, and its method of storesge

end transportation to the city distributing system?

A, My exsminations and rough calculations regarding rainfall,
cetchrent areas, reservoir cepaecities and water sources existing
have convinced me that the works sre effdcient to convey &he
amount of water to the city that has been cleimed, and that the

sources are gble to supply such amounts.

Q. 185. And es to the city distributirg system, without reference
to the details concerning the pipes in the streets, do you consid-

er the general method of distribution is efficient and propexr?

A, I consider the generel method of distribution efficient ani

proper.

Q. 186. Heve you, in your examingtion of the properties of the
compeny in use in supplying the City and County of Sen Francisco
with weter, discovered eny structures, properties or investments

that, in your opinion as an hydraulic engineer, were extravagant?
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A In 21l my examirstions, I was not impressed that any of the
expenditvres which have been mede, either for land or work,

should be called extrevegent or unnecessary or unwarxanted.
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LIONDAY, OCTOBER 24, 1904.

- - Q - -

IR. XLELLOGG. Q. 187. Mr. Hering, referring back to the
subject of contract work as compared with dey laboxr, I will ask
you wrat your opinion is as to the relative cost of the two, as-
suming, in answer to this question, the seme quality of work being

insisted upon and maintained.

Al Onder this ascumption and with good superintealence, the
day's labor woxl~ shoull be less expensive. TThere the conditions
to be wet cannot be precisely stated in advence, we frequently,
in the Tast, have such work done by day's labor, end find it
often to cost less then if it had been given out by contract,
because the contractor not only adds his -~rofit, but also & con-

tingent sum o0 cover the uncertainties.

Q. 188. In your examination of the work done on the plant of
the Spring Valley VWater Works, what haes been your conclusion as

to its construction, in reference to quelity?

A. I have been impressed that the qualitfy of the work in gexreral
was ghove the average usuelly found in such work, built under

gimilar conditions.

Q. 189. Calling your attention now to the machinery at the
various pumping stations, what is your opinion as to its character

end operetion?

A. I found the machinery, as far as I could judge, to be well

designed, and built with & view towards en economica}l operation,
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and the reduetion of the expenses for repairs. There is neither
a display of negligence nor of extravagance. The plants aprear

to be economical.

Q. 190, I will now ask you to give me your opinion of the
present value, speaking, of course, with reference to the years
1903 and 1904, under the stipulation in this case, of the plant
of the Spring Velley Vater Company, now in use in supplying the
City and County of San Francisco with water, with such added de-
tails and explanations as you deem proper tc an explanation of

youxr opinion.

A. In my opinion the value is made up of several parts: first,
the eity distributing system, including the Black Point and
Clarendon Heights pumping stations, the reservoirs, real estate
send stock on hand in Sen Francisco; second, the works collecting
the water and conveying it to the San Francisco distributing reser-
veoirs, inclusive of the six pumping WIants thlrd mghts of way,
pipe lines and conduits; :l’t'nrﬁhi3 ;'eservlc.)'ﬁ' anrl‘ wa.tershed proper-
ties and water rights located in Alameda, Santa Clara, San lMateo
and San Franeisco Counties, the latter being the ILake Merced prop-
erties, from which water is being supplied to the city; Lifth,

a sum representing what may be called the business value, going

concern or good will---in other words, a1l the intangible property.
}m?&m ool
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g. 191, Is that veluation, which you have givenm, minimum, maxi-

Tl

mum, or fair and reasonshle valuation?. ' WM

A, This figure re‘?resents the lowest valuation whichI think

could be given to the . plant 24 ol Al 4 N T AT | gty EORL AL e
\ B, r?-f‘é.{?‘&ﬂ.‘m A o B o S s

L1
Q. 182, In speaking of it as "the lowest valuation", do you meen
by that that it is the fa:qz, reasonable and proper valuation to
A x( Ve VAN li\ i ¢

be placed upon the plant 1n your opinlon, and the figure at which
it should be valued?

®e - I *do 'not. In my opinion, it would not be fair end just
Lt Taiiealils 4 )
tc value the, property at this figure. As this is & business ven-

ture, embod.ylng e number of risks, an addit ional allowance should
be made for & sucecessful plant, not exceeding a certain maximum
limit, whieh, in this case, would represent the cheapest alder-
rative project for supplying an equal quantity of equally good

water.

Q. 198, In valuing the lands and water rights of the company,
what are your premises as to estimating their present value? If

you have more thanm one class of premises, state them both, or all.

A. A8 it is difficult to ascertain the actual present cost of
this class of property, becsuse it can be no longer replaced by
other lands or water rights at the same location, the value should
be estimated in accordance with the general market prices existing
to-day of similar property in similar localities. Such an esti-
mate should, of course, be fair, without taking undue advantage

of the exclusiveness of any possession.
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e, 194. NWow, if no similar properties exist in similer
localities adapted to the use of a water supnly, to use as an
estimate of the value of these proverties, then what would you

take as 2 besis of their valuation?

A, I should unite the water rights with the business velue and

get a value Ior both together.

Q. 195. For whet essential requisites, in a water works' supply,

are land purchases necessary?

A. Pirst, to have the recessary weater courses to deliver the re-
guired water; secondly to Imve the necessary storage reservoirs;
thirdly, to have the necessary land for the purpose of protecting
the water fronm pollutien; Zourthly, for rights of way, buildings

or yerds necessary in conrection with the work.

Q. 196, What is your opinion as to the relative values of these

verious classes of 1land property, and give the reasons therefor?

A, Reservoir sites are rare, and therefore usually demand a
higher vrice than obther property. The land upon which the water
flows, i.e., the bed of stream, is valuable on account of the
PR

flowving water it conteins, end it is'ryvalued in connection with
these water rights. Rights of way are required for the purpose
of conduits or pipe lines, an important requirement, ard, there-
fore, land for this purpose 1is usually valued higher than the
land of the watershed, which is used rerely to orotect the water
from pollution, and which otrerwise is usually unoroductive. The
pronerty for buildinse or yerds may lave any valuve, depending on

its specific location, accessibility end adaptability. The pres-
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ent market prices of land adapted ard kmnown to be intended for
these several purposes in this part of the State should, in my

opinion, govern and fix their just value in this case.

Q. 197, What have you to say, in this connection, regarding the
desirability and necessity of owning the lands which you call

protecting lands?

A. It is certainly necessary to have at least police protection
over the watershed, to prevent objectionable pollution, and elso
to have an absolute exclusion of veople and animels from the shores
of the lekes and streams. It is certain that the gireater the
area of the watershed which can be praotected from occuvations
resulting in dangers ¥6 health, the ©better it ix for the water
supply; therefore, no bebtler security exists than a possession

of the land, end your unusually extensive possessions give the
water an exceptional security and value. I, therefore, consider
that 2ll your srotecting lands should be included in the valugztion,
as they are of direct benefit to the quality of the water. As
such lands always have a selling price, generally for farm purpos-
es, they could be readily sold if, at aany time, such a disposition

0

of them apreared a saie proceeding.

Q. 198. I would call your attemtion to the Tact that it has been
testified to in this case by Mr. Schussler, the Chief Ingineer of
the comnany, and, possibly, it may be within your own knowledge,
that the Sasn Andres and Crystal Springs reservoir sites are both
capable, by their natural condition, of storing more water than
helr watersheds contribute, that is to ssy, of eggregating and
holding water from other watersheds. 7ill you state what your
opinion is in regerd to their value, or additional valwe , if any,
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Prom this fact?

A I Imow thab they will store more webexr than cen be obilained

"~

ordinexily froay their ovn waicrsheds. IL, by reisipg the dans,
they con e :2de o store wats: Jxo~ other watersheds, tley, in 2o
» ? g

neasure, teke the place of reservoirs in ofther weltersheds aud,

themiore, really have their ori-~insl vslue ircreased.
b} «

n. 199, lat goverms the velre of watcro-corrses or veler SOources

A Pirst, the exictence of 2 suilicient yuvantity of veter;

-

second, the adaptabiliiy aad comzetition lor its use lox various

L N

T 1”7 thexe is

.

nurncses; amd, third, o conmmmaity that cen use

no corrmunity to use iv, Do value atiteches Lo the water on that ac-

countb . Tarse oad _rowing, coramaisies cxist ia tuig el hborhood,
and all will requiic vatex. Tt ig o well-Imnom iact that the

aquentity of usable water ic lundited in inic aexrt ol the Stave, =e-

.

corse e rei nfa F-whi-cl -sunr ldes if-ceaseg ~envively Atring-aboud

2
"sixT20AThE of the swrmer, evd it ic & Jized cuandily, 10t iacrcas-
ing'nor beering ony relatior o lhe [rowving poruletion. il is,
there Jore, clear fthat water, bei - Zinived in Jroatily aid indis-

cersable for this city and fic adgyoinire commmities, v, whean it
it diverted, an intrinsic value es _ro,crty ebove Tl.c cre cost of
divexrting i%. Cne reacgvre of {this velve 127 be obuwirzd fro» the
cost of the leest excensive woler svonply auong ovhel then JFouy own

sourcesS, and equally good oad counfant both at nresenc o1d ia 1he

-

poyond tvhich i

[}

Tuture . Juch :iegsure indicetes a sauiaun rrice,
value cannolt reasonzbly 0. smother easure of this value is the
reasomable, actual cost of procwrin: the water rights, aad of having
held them until requized Jo1t the sunply ol the clty. This indi-
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cates the least price which should be paid for them. Bowm

{ these two limits,Tne true value of the water rights ahould be
m MM, } 0!)3 I3

Q. 200, Would you &pply and, if so, how, these prineiples to
the business value of the entire plant, and, if other principles
should be added to those which you have already mentioned in such
last-named valuation, please give them, and your reasons for your

full answer?

A, As a fair competition is the best adjuster and regulator of
business values, so also hére, the highest walue of your business,
as said before, would be approxirately measured by the capital,
which would have to be invested in the most available of the
remaining projects for supplying San Francisco with an equally
abunidant source, present end future, of equally good water, built
with the same good design, materials and labor, and be just as
religable 1in its service. The lowest value, again, would not be
less than the actual present cost of procuring and holding land
and water rights and of building the entire works as they exist
to-day, deducting what value may be given to deterioration.

The true value of the business property would lie between these
limits. There is another element of value in the fact that the
property, by the topographical character of its sources, can be
extended gredually, instead of requiring dams and aqueducts of
dimensions not necessary for a long time and, consequently,
loaded with a large investment, which must be unprofitable for
some time, examples of which we hawe in many cities., This ad-
ventage is not to be construed as militeting against an early in-
vestment iy lands and water rights ultimmtely required. The

expense of the latter is very small, when compared with fthe price
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of later purchases, and usually becores a source of special

vrofit.

Q. 201, I believe you say you are Familiar, more or less, with
the so-called Tuolumne water supply, and that you have read the

reports rede by Mr. Grunsky upon that subject?
A, I have reed his reports.

Q. 802. To what extent are you familiar with the facts yourself,

outside 02 those prorerties?

A, I haeve seen the adjoinirg territory, namely the Yosemite
Velley, on two occasions, in wet and 1in dxry weather. I anm
femilier with the generel geography of this country from the raps,
Government surveys, and alse from crossing the Sierras by rail more
than & dozen times. I am, therefore, familier with the general

chareacter of that country.

Q. 203. Nowr, essuming thet I'r. Grunsky's reports and figures on
the consiructive woxrk which he nronoses are correct, and thet his
figures as to the cost thereof are correct, what is youxr opinion
as to the efficiency, safety and reliebility of the »plsn proposed
by him, if nothirg be added thereto for the purpose of furnishing
the City of San rFrancisco with its present daily conswmpt ion, and

the near future?

A, I do not think that the Twolumne supply would Ffurnish a
greater quentily o water, nof a water of better quality, than
can be obtained from nearer sources, nor do I think thet the re-

liability of the works of suoply would be nearly as greet as the
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reliebility of nearer works. The proposition to carry the water
from long distances through an open earth cangl has the disadvan-
tage, irrespective of washouts, that leakage will cause the per-
manent loss of some of the wster, and the warmth of the sun would
ceuse growths in the water. For this reason, it would be better
to build a water-tight canal or, still better, a covered aqueduct,
snd , in my opinion, this would eventually heve to be done. It
is, therefore, proper to comsider +this contingency at once. Re-~
gaxding the quality of the water, it is mostly melted snow and
ice. The weter should, therefore, be very soft, clear and pala-
table, particularly as the preveiling cheracter of the rock is
granite. I do not, hovever, shore the opinion that, after this
weter has been starding for months in the Sierrs reserveirs, and
has run for lang distances in an open ditch, the quality of it
will remain superior to the water which you gather from your
watersheds into your reservoirs. It would, in my opinion, not
even be as good. It is reported that the Hetch Hetchy Valley,
where the reservoirs would be loceted, is unusually warm in the
surmer months, which would be liable to ceuse growths thet would
tend to deteriorate the quelity of the water more tham in your

pre sent.reservoirs. The Tuolumne water could only be kept in its
original pure condition by havinz considerable work done in re-
moving the large sccumulations of organic matter now reported
to have avcumulated on the site of the reservoir, and by being
carried in closed aqueducts and ©pipes fromm the Hetch Hetchy

¥alley to the distribution reservoir in the city.

Q. 204, 1In speeking of the Tuolumre project, in youwr opinion
will the real and true and properly estimeted cost of that scheme

have eny bearing, or ought it to have any bearing, on the value
of the plant of the Spring Valley Vater Company?

1
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A. I Dbelieve it should Iave some effect on the value of your
property, because the investigations mede by the city, which

were yresumebly thorough and fair, have resulted in the conclusiom
that it was the next cheapest aml best source oif supply aveilable
at this time. Therefore, the fair wvalue of your works should not
be very greatly below the cost of this project. 7o ascertain

the ocost of the Tuolumne supply fairly, it 1is necessary to as-
sume equal supynlies, which, in the oyreliminery studies, have beemn
taken at 30,000,00C and 60,070,000 gallons per day. In order to
mpke the Tuolumne sSupply reliable, it is necessary to estimate for
it a reserve or saflety pine an¢ other structures to the sare ex-
tent that you have nrovided similar safeguards in your own works.
It is therefore nrover that one ol two exmecdients be carricd out.
Either large storage should Ye provided between the San Joaquin
Valley and the city, for use 1in case of a disaster to the long,
8ingle surply line fyom the “ierras % that valley, or two pipe
lines should be built at once for the ecntire distance. It is
further necessary to assume the saxe standard of meterials and
warknenship, 80 as to secure eqmual eflicicney and durability.
Wherever possible, equal conditions should waintein in 811 rerts
of the work. In meking the comparative estiiates, the tendency
has been to under, ratler than over-estinate the cost. For in-
stance, the open ditches have been preserved, where closed channels
are decidedly preferable and would have to be built eventually.
The prices for the pipes ani.fow-bivs-mupowwypudes hove bLeen, how-
ever, materially raised over I'r. Grunsky's figures, and have been

based on the ex erience as to actuasl cost rmined in your own work.
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Q. 205, You are aware, from lir. Grunsky's final report on this

7 » L, 1-

subject, that his estimated cost of this scheme is & e 5 B

A. I am,.

Q. 206. Undér.your stetements as to other necessary additions
to the scheme, what sum must be added to his estimete to make the

structurel estimate complete?

1 {
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Q. 207. I will esk you if this Tuolumne scheme is the hasis of
what you have heretofore termed the maximum velue of the Spring

Velley Water Company's plant?

A. It is.

69.






The first question omitted and now to be answered is (.190

on nage 60.

The next gquestion is Q. 191 on page 61, which was not

asked.

The next question is Q. 192 on page 61, whicl. was not

asxed,

The next question is Q. 206 on page 69, whiclh was not

asked.

The next question is Q. 207 on page 69, which was not

7]

asked.

Q. 208. Comparing the »nlant of tlhie Spring Valley vater Company
as a water supply system for San Francisco with the water supnly
nlant and system of the larger cities in the Iast, is there any
variation in any particular between tlie relative cost of ihe two,
that 1s to say, this »lant located for San Francisco and the

Fastern nlant?

A. In many Eastern cities, the water is taken from streams or
lakes which furnish them with their entire supnly, irrespective
of any storage. 1In those cases, no expense attacies %o storeage.
In San Francisco at nresent, abont one-half thne water is obtained
entirely through storage, (I do not consider Lake lerced at all
in this answer, ) the other half belng taken from the Alameda Creek

System, the low water flow of which at present sunplies sufficient
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water, but tne necessity to increase the snpnly by artificial

storage reservoirs,in a very few vears, already exists.

Q. 209. Under these conditiocns, approximately what would be the

differences in cost first in relatien tec stored watee?

A. As it takes about five times the storage capzcity here to fur—

ch

nisn the same uniform delivery of vater as it does in the Fast,

it, naturally, will cost more aere, I would roughly estimate 1t

/
as a general »rosnsizion Lo be ,,/ Nyt e tinmes more here.

Q. 210, How, in the second place, take the pronnsition of water
in the Bast drawn from lakes or cater courses of sufficient size

conpared with Sar Prancisco and stored water?

A, In this case, of course, the additional expense in 3an Zran-
cisco would be that due to the provision of the storage reser-

volirs, none of which are needec. im thie oither case.

0. 211. Do you know of any other differences oetiesn the con-

parative cost of this Hlant and tlie plants iu the Fast?

A. The cost of iron in dalifornia is materially greater than in

thre Rast.

Q. 212, In what resnect?

A. The iron used here igs brougnt from the Tast for the most part,
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and, consequently, the freight is an additional item of expense.

Q. 213, Did you observe in Mr. Grunsky's reports upon the Tuol-

umne system that he speaks of the water supply of the unriny Val-

ley Water ﬂoTnanJ to Qan Francisco as bﬂiﬁk }Wa.u'vxﬁﬁ~*; A
bae O L'(" At fﬂ IR AAAA _r b, &4 (L My /ﬂ';;’.«-‘-,é(.".;»'
A; Yes,

Q. 214. Did you also observe in that connection that he speaks of
g YT ;{;. ‘IA'I{(, s;.’fﬂ‘f\

the Tuolumne system as beéng»ef“grea%er quantity and better qual-

ity?

he 1 aia,

Q. 215. What 1is yeur orinion on those subjects of quantity and

quality?

A, I am satisfied that yvour prorerties can be developed to yield
as mich, 1f not more, water than could be obtained from the Tuol—
umne water-shed as proposged? Regarding the quality, I am sat—

isfied that the present Alameda suprly has a better gquality than

would be found in the water from the Tuolumne after running through

80 long a ditch as proposed, and that the water from the penin-

sular system would probably be equally as good,
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Q. 216, Did you also notice in Mr, Grunsky's reports on the
Tuolumne scheme that he says that the Crystal Springs Lake and
Lake Merced should be added to the Tuolumne scheme, the one as a

storage reservoir and the other as an emergency supply?

A. I daid.

Q. 217. Does he allow anything in his figures of the cost of the
Tuolumne scheme, namely $39,531,000,00, for the acquisition of the

Crystal Springs reservoir proverty and Lake Merced?

A.

0. 218. Aegsuming that properties are owned by the Spring Valley
Water Company in addition to properties already in use in supply—
ing San Prancisco with a combined capable product of 100,000,000
gallons per day including the 35,000,000 gallons per day already
developed, what would be your estimate of the present value of the
water rights, capable, when developed, of furnishing the 65,000,000

gallons of that 100,000,000 gallons per day?
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CONFERENCE BETWEKN M.RB,KELLCGG, ESQ., AND RUDOLPH HERING, ESQ.

----- COC== ==~

MR.KELLOGCG, Q. I will ask vou, Mr.Hering, if a brick or

ils on the

™

| stone conduit under a gravity svstem, such as prev

|
|
|

Epeninsula here, is to be preferred to an iron pipe for the

Qtransportation of waters for the supply of this city.
f

| Ae A brick and stone conduit could only bhe preferred if the

i
I
hydraulic grade of the water, meaning the height to which 1t

| would naturally rise, would not be higher than the location of
f such a masonry structure, because, unless it is in tunnel, such
a masonry structure would not stand vhe pressure due to the

| water heing below its natural .hyvdraulic gradient, therefore it

‘ "-} %"IJ( kv 'f
18 neceggary and customary L0 USE @R DIDE , Ll @RS

B i
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' Qs In speaking of the cost of the Chicago drainage canal, know-
ing the conditions under which it was constructed, the method

of 1ts construvction, and the effect of ite operation, to what

itemg of expense should you say its cost was properly chargeable?

A. I should say the larger part of its cost should be chargeable
o o s Af brptlion

' to maintaining the purity of Chicago's water supplyy =~ The re-

mainder should be charged against navigation interests, because

it establishes a large navigable water way between Chicago and

the Mississippi River after the Illinois River and the Des Planes







River have been properlv regulated.,
Qe Are you aware from what fund the cost of that construction

was produced?

i Ao I am.

Qe Whet was it?

A, Tt was produced by the establishment of what is sometimes

called a blanket city, which was required according to the

State Constitution, and covered the largest part of Chicago and

someé outlyving lands. This new city was in this wgy authcorized
%L;tiwx Ll’tu; 1§\ QC?UI‘. 1[ h}\y\/‘

t? borrow money, which was impo8sible for the Cltv of Cnlcaoot/’,_

Qe Do vou know how it borrowed this money -- on what security?

A. With bonds.

Q. Do vou know if the interest on those bonds is chargeable to

water rates which are collected in the City of Chicago?

A, It is not.

Q. Do you know the cost of that canal, approximately?

A. It has been so far pretty near $30,000,00C.

| Qe That brings me to a question relating to municipally owned

plants. I would ask yvou 1f, from your experience, you are able
to say whether the cost of water suppliéd to cities by municipal-
ly owned plants is charged at a rate which includes.all the ex-
pense of the water supply, that is to say, with the interest on
the bond issue, and matters of that character?

A. Certainly, all cities do not do"this, and I believe very few,






1 any, e€stablish their water rates so as to fully and justly
i

fcover the expense of furnishing the water to the city and its
finhabitants.

' Qe Then, 1s it not a fact that the water rates, for the most

lpart, in municipally supplied cities do not exceed the cost of
I
| the water supply?

|
i
i
i

A. That is true.
EQ. Is it, then, in your opinion, fair to compare the water rates

|in San Francisco, where the water is supplied by private corpo-
3 I y D

ration, to the water rates in other cities supplied by the mu-

énteipality? )

r - - £

fA. It is not fair unless the rates in the latter cit’ cover all

| S F“t%\ ‘

{of the legitimate expenses, as would be in € case of a company
~

' supplyving the water.

Qs T will ask you this question: How deoces the intensity of the
rainfall in this locality compare with the intensity of the rain-
fall irn the East, respecting and resulting in a run-cff which

is capable of salvage in a ressrvcir?

IA. The rain falls in the East,during the heavy down-pours, are
much more intense than here. The practical result is seen by
the fact that the sewers of the cities here can be constructed
for a much smaller run-off of the intense storms, which fix @A
their capacities, than in the Fast.

‘Q. Do you know of any practical illustrations of the fact which
|

!
N
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| you have Jjust stated? If so, explain them.

A. As Consulting Fngineer tc the Cityv of San Francisco during

the time when the designs were made for the proposed sewerage

E system, I was obliged to look into this matter, and San Francisco
i is a practical illustration of what I have said. The sewers
here can be built of less size per unit of area than in the East.
Qe Do you know of any report or recomuendation by a local engin-
eer on the subject of sewage of this city and county where this

fact is illustrated by the sizes of the sewage conduit that he

recommends? '{. o e
. ; B Il Vl{"“ ) ‘{f B % ‘i‘ ¥ 1!&5 uf ‘d, § _ >,

Af Theﬁ;;iort of Mr.C.E.Grunsky jwill show this fact.

Q. Would the size of the sewers which.h; recommendi be sufficient
to carry the run-off from intense storms in Fastern cities?

A, They would not he.

' Qe D1d you yourself personally examine into this question in
relation to San Franéisco?

A, T d4aid.

Qe Did you find that same fact which yvou have spoken of to exist
under your own invegtigations?

| As Yes sir.

.

' Q¢ What is the ordinary percentage of run-off in the East ,uvaéer
O G P B A i i 0 8. L DTS

A; The average annual run-off varies from 407 to 50% of the rain-
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Qs From your investigations in this vicinage, what do you find
to be the average annuval run-off, and state the periods between
which the investigation has been made.

A, The investigations were made from data cocllected between 1890

. and 1903. For the Alameda Creek water-shed, it was found that

the average per cent of rainfall which ran off was about 16%.

' On the peninsula, it was found that about 23% of the rainfall

was collected in the reservoirs.

Qe Have you investigated to ascertain if the Cryvstal Springs

| regservoir can be utilized for the storage of water from the

source commonly called the Coast streams, that i1s to say, the
streans on the west of the summit of the peninsula range?

A, This reservoir can he so used.

Qe In what way =-- how?

A, By turning into the samé the run-off from such Coast streams
at an élevation sufficient to discharge the water by gravity
into that reservoir.

Qe In your opinion, does this fact enhance in any way the gener-

al value of the Crystal Springs resgervoir®?

LA

LA hﬁ%‘« o »
M — s B o
A. It certainly enhancee its value because, if it were no?,an—

other reservolr or reservolrs wduld have to be constructed for
thet purpose, if such water were to be collected and used.

Qe Have you made any allowance in your estimate of the value of
the Crystal Springs reservoir based on that price?

Ae I have not.






Qe You have been asked about the unit prices in reference to
construction of water works in New York compared with this lo-
cality. I wish to ask you what that comparison is.

A, The prices here are generally larger than those prevailing

in the East.

Q. Take the question of labor as a unit: How does that compare?
A., I understand that common labor here is rated at {{2.50 for
eight hours. This wage is materially greater than in the Fast.
In New York, for instance, and in some other large cities, the
wage rate is ?2.00 for eight hours, and in the country districts
it ranges from £1.50 to $1.75,

Qe How 1is it in respect to iron used in the construction of pipe?
A, Iron is more expensive here, because the freight is a large
item in the expense.

Qe The same question in reference to water rights, and the rea-
sons.

A. The water rights are not valued nearly so high in the FEast

| as they are valued here, In some caseg they are quite insig-

nificant, unless the water rights are f}ilized for power pur-
Ot v Vi €l Pt ot

A ® tas o 9t &7
peses or municipal supplies.

e

Qe I ask the same question in reference to reservoir sites,
Ay There is pea;lyxg.special value given to the water rights in
the construction of a reservoir, although this is sometimes done.

It is customary, iimmeR, t0 pay a material advance over commnon

-7~
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iagricultural land, in case there is a very economical dam site
Wnt;.,» brtrd™

and a good reserveir available for supnlyinobflther power or
ﬁmunicipalities.

|Qe How doee such value in the East of reservoir sites cowpeare
I
(with the value of reservoir sites in this vieinity, and state
!i

“vour reascns for yvour opinion.

I
]

1A, Tn my experience, the value of reservoir sites on the Pacific
lCoast is much greater than the value for such sites in the Fast,

’J

&and that is, in my opinion, clearly due to the fact that the

h

Prainfall is much less here and that a drought prevails for about

lone-half of the year. It is, therefore, a much more valuable

|
’propertv than in the East.

h
i
' Q¢ The comparison between value or cost of riparian rights in

i
I

| the East and here, what do you say in reference to that?

‘A, They are also much less valuable in the East than here.

i
Q. 1v‘?

A, For the reason that water is more abundant, and the streams
flow more regularly and uniformly than here. I may also say

ithat_ he volume of stream flow per square mile of ter:itorv,éih
,“M :w ﬂ’“"’ M\ p,# Wé"{ “
[eY-RE"RTN-V-R e one—halg\1n this part of the countrw than in the East.
O AT h

Qe In the estimates wnlch have been ‘made regarding the prices of

.

water in reference to New York City, are those estimates based

on delivery of water at the houses, or how?

|
EA. The estimates were based on the delivery of water at practi-
f!
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c2lly the city line, not includine the cost of the distribution
systen.

Q. Have you made any estimates of the relative cost of <torasge
watler in this ¥icinity coumpared with the Fastern cities?

A, The relative cost of storing water in a reserveir in this
country, wnich hes five times the capacity of an Eastern reser-
vnir, would be ahout three times as much as in the East, assum-
Mz that the cost varies apnroximately as tne surfaces »f tane
rFsServoirs,

0, hy do you sav thati the storasge capacity requlred here 1s
five times sreater tnan in tne Fast for the same general averase
rcquirements?

A. Because of the different character of tne rainfall.

Q. Vhien was the report cof the so-called I'ercnants' Association
maae®?

.

A, In 1600,

0. You have read !'r.Schussler's testimony in refereace to the
localities, and the nunber of those localities, from which he
was oblired to teke clay for the construction of the core wall
of the earth dam, and also for tne ~eneral fill of the earth
dams, did you?

A, Yes sir.

@, Considering those facts, which are vndisputed, would vou decn
1t prudent and economical and advisablé, 1n svcr a local <iiua-

~O






ticn, to substitute for men and teams, the vse of aerial tramwayvs

and the steam snovels®

A, T vould not.

Qe Why®

A. Becauvse of the expense necessary in frequently shifting the

plant. “uch aertal tlrawus are econonical onlyv when larce masses

of material are to be handled at one place.

O, Ycu have faalliarized vourself vwith the turnels that are

vtilized hy tne company 1in i1te plant, aad tnelilr size, etc. I

would ask your opainion of the feasibility and economy in using

power drills irn ruanine those tunnels compared with the method

i which thev were described bv I'r,Scnussler as beine built.

A. The rock here 1s not verv hard, and the tunnels are rather

smell, These two considerations would meke me say that I do

not believe power drills wouvld be verv economical,if thev would

at all reduce the expense of hand drills, and I do not see any

error 1n e€stimatine tne cost cn the basis of hand drills.

Q, In estumsting tne value of the water-shed surroundins Leake

Merced, I notice tanat vou placedtne sawme value upon 1t that vou

ard upon t.le water-sheds wn tne country, that i1s to sav, *100

per acre, I weculd ask you 1f vou are not aware, from your cwa
that

imvestigations aand observations, , that water-shed land anout Laxe

Iferced 1s worth more than ﬁlOOpel'dcre, considerwng i1ts viclaace

tn the city proper as built up.

A« T should say that this laad, 1f available for 1esidence Pur-
~-10-






poses, would bé worth many times the $100.

Q. Have you not observed that in the vicinity north and east of
tﬁis land, residences are huilt?

A. T have observed that.

Qe Do vou think that this land can be acquired or re-acquired
to-day for the purposes of this company, at the rate of §100

per acre?

Ae I should not suppose that it could be acquired for such a sum.
Qs Then, is not your estimate of $#100 an acre under its real
value at the present time?

A, Tt is decidedly under its real value for residence purposes
in San Francisco.

Q. Tf it was to be acquired to-day for the purpose of a water-
shed to Lake Merced, would it not be, for that reason, more
valuable than $100 per acre on the question of mere re-acquisi-
tion?

A, T do not believe that it would be possible to secure it to-
day for that sum, or several times that sum%lmw”“gbﬂjde .

Q. You were asked in reference to your valuations of the rights-
of-way and land. I will ask you if, in reference to those two
matters; namely, rights-of-way and land, and all other matters
connected with your valuations of the property of this company
where you followed or adopted the figures that Mr.Schussler had

gi&en, did you give the matter personal investigation, or blind-

1y adopt his figures?
-11~






A. T did not rlindly adopt them, T went over all the 1tems
carefullyv, and put dowu. whatever fisures I thoucht were proner.
If I could a~ree with the ficures put down bv }r,Scaussler, I
put them dowa exactly as he nhad then, Where I disagreced, I put
my own fisures down and so obteained my own total,

Q. You remember Ir.Grunskv's report on the Tvolumne, do you not?
A, T do.

O, What 1s tne date of that report?®

A, July 28, 1902.

Q. Practically three years aso?

A. Yss sz,

Qs Has there been any change swnce the date of that revort and
that estimate i1n any of the i1tems which co to make it up, such
as labor and the like?

A, T am under trne ilmpression inat tne price of labor nere has
1ricreased since tnen.

Qe Any other itemsc

A. Thé valve of lumber has also increased here as well gs in

the Fast,

Qs Tn reference to 'r.Grunsky's report, vou expressed some dAif-
ferences of opinion concernins tne allowances wnich he had made
for certain costs, and some other factors which were included in
his report, I would ask you to tebulate them conciselv.

A, Filrst, T think ne has underestimated the future population of

-12-






;San Francisco. I also consider that he has underestimated the
5cost of wrought-iron pipe, such as I would approve of layving
‘§and such as he recommends, Third, he has not made any allow-
'vance for the interest of the money required for the construction
| and Eefore rates could he collected. Fourth, the open channel
which he recommends to be built between Dryv Creek and Cherry

Creek, I could not approve for furnishing the excellent water

| which is desired. In my opinion, the water flowing in so long
| an open channel, generally on a side hill,about 27 miles exposed
to pollution from animals, as well as leaves and vegetable re-

and b Ty puatase wayha 8 ,
!fuse,hyould very materially lower the quality of the water.

thfth, I do not believe, in view of the experience we have had
| in the East, that the water stored in the Hetch Hetchy Valley,
| upon the present large accumulations of organic matter, would

remain in a good condition. The Fetch Hetchy Valley, as well

as others in similar locations, would be very warm during the
ﬁsummer months, and the water would partake of this temperature,
| and there would he a decomposition of the accumulated organic
matter in this water, so that it would not he preserved in its
| present pure condition, In the Fast we are, in almost all
jcases, endeavoring to remove all such large accunulations of
i%organic matter from reservoir sites. If it were too expensive
fto excavaxeigat’zll of this organic matter, an alternative ex-
i

1pedient would be the filling in of clean sand or gravel to a

|
i

,proper deptin, and thus forming a new and clean reservoilr bottom.

i -13-
{






Qs You are aware that Mr.Grunsky, in his estimale, makeés the
followlng figures: "Lands and litigation, water rights and
rights-of-way outside of San Francisco, $218,000".

A, T am.

Q. From your experience, investigations and ocbservations in this
vicinity, what have you to say of the probability of tne correct-
‘ness of that estimate?

|A. I think it is very much underestimated. In the first place,
the Beluonl alledbdd-amemt rcscrvoir sitéiﬁ it seens to me, could
not be purchased for a sum less than ?1000 an acre on the aver-
age. I further believe that at least two-thirds of the eantire
pipe line would have to be laid vpon purchased rights-of-way.
Mr,Grunsky evidently cannot allow anything for the water rights
and reservolr property of the Hetch Hetciy Valley and Eleanor
Lakes. Whether or not these could be obtained frse of é&xpense,
I do not know.

Q. Assumning that they could be obtained free of expense, does
that make their value nothing?

g ‘\( ‘?;‘3

A, It would not reduce their value, butfﬁheir cost to the city;

therefors, taking all these items into consideration, I belleve

the 1tem of $518,000 is very much underestimated. I also think |

the cost of road construction is underestimated, and no estimatei

has besn magf izjzix%ag%afng}t?? mgd or filling it over with
BLTA A LAy gAY

clean material, nor has any estimate been made by him for laying |

-14- |






wrougnt-iron pipe between Dry Creek and Cherry Creek, which
would be at least $5,000,000 more than the expense which he has
estimated for the canals.

Q. Now, in adding tc his estimates, what items have you used

ghowing an increase in cost?

"As In my estimate of the least possible cost of the Tuoluane

project, I added only two sums; namely, $12,684,000 obtained
from what T believe 1s the diffsrsnce of cost of making and lay-

ing the wrought-iron pipe between the city and Dry Creek, as

estimated by Mr.Schussler and myself,. I also added a sum reprée-
senting interest during construction. I think that was
&2 ,800,000,

Ty
Q, Now, in reference to the $£12,684,000 concerning the iron:
Did that relate solely to the extra cost of the iron, or did it
relate tc a third or safety pipe?
As Tt did not relate to any third pipe, but merely to the cost

: AN LA
of material ,manufacture, delivery and layingﬁef the two wrought-
iron pipes recommended by Mr.Crunsky.
Qs Tao Mr,.G0runsky's report, on page 242 of the printed report,
did you notice that for the year 1208 he estimated a total annua;
consumption of 11,830,000,000 gallons in this city?
A, T did.
Qs How much is that per day?

A. That is 32.4 million gallons.

-1 5=
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ceoriwnsg Lo Lhe consumpoioc O water v tae Cliy and County

D
-
o>
Q

from the vorks of tue Spring Valler Vabs: Company, vwiasa vas
tnat efstimated period actaall” reacned”

A. Wrowm tne recoris I anotices trat It was reacned snortlv after
it saplzaton of 1203,

Qs WNatl 2o tac consuuption for 1904, aceoidinsg to tne records®

o3
@&

)
4]
O
\1
O
O
Q
O

,000 salilons, in round numorrs, vhicn 15 almost as
muen as J'r.Grvnsky gives for the year 1810.

Qe Vinat was nis ficure for the year 18137

A 12,726,000,0C0 mallons

Q. Tnsn, nis estimate 11 resard to consuaption vas 110w many
yrars under at tne enil of 1604°

A, Apout eignt rears.

-r ~ 3 t - - ~
Qv Fave vow 1ea0 1"'1.061 .asky s anpraiseument of tae property of

tne Spriag Valley Water Works, wade on February 2ov, 1901, In re-

Ww

f2rencs tn tas guallty of the workmansnip on tne woiks of tue

Sp.nz Valuey Mater Vorxs, and tae matsrials and tne cars n
construction®
A. I havs,

Q» "nat does ne sav on uwnat svojcct?

A, e savs, "Tns qualltv of 'orhwansaip on tne worhs aml stive-

"arss of tue Spring Valley Matsr "oils is coaendable tnroush-
"out. Tne materials usea are selected . 1th care. Specilal care

"and extra cost nas not been shuvaned in wumportant cases to se-

~10-






"cure tne bust, This 1s aoubly tac case la the pipe work aad
"in tne concrete aad 1n tne masonry strnctuvies”.

G» Do you remember Nl.Gruasky's remarks n nis report upon tne
comparat.ve adiantage and disadvantazge of a remote or near
suplyve

A, T dn.

Q. Wnat were thos. <cuaarks®

A, Ye sars in nis r1eport’ "It follows, therefore, thati temote-
"ness or a supply 1s a disadvantaso, aad that beuieea any tvo
"practlcally gqually distant sources the one i1s to be preferred
"miien can be made availanle LI w.€ 08t 1.liable aad tne most
"neraanent works.

" In tals connection, tnere 1s also to be cons.dersd wae
"Fact taal in onc casc surks way be of a cnaracier whos: relia-
"m1lity 1as bewn esitublisned by expelisnce axd practice aad con-
"cerang the constructina of shuicn and the chalacter of serv.ce,
"qual ity and jquantity of water, a0 1casonable dounis can ve wil-

"t rtala-d, Such 01K3 are to be preferred to woiks not ret

"ao.strucied and pParticularl; to works witen i1avolve ‘denartuvre

0}

"from ordinary practice aad wvhose execultion and mainteaance
"at wore tnan ordinarv ric<lk,

" liany other tifugs nav be brousat lato tne cowparison, as,
Tor instances, tne facility for tne gradual incr-ase of tne ca-

"pacity of condutts or other appliances required for the deliverv
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"of the water in order that the delivery may keep pace with the
"growth and growing needs of the municipali ty. A system that
"must at once he constfucted cf a capacity to meet the probable
"requirements fifty or more years in the future may prove rela-
"tively expensive, and this may be rated as a disadvantage when
"compared with one which permits an installation which, though
adapted to immediate requirements, is still capable of expan-
"sion as occasion arises." )’A)WVL f 711..9 Wt[iﬁ ﬁ&l«t l‘/(Wm
Qe What would be the relative rslations between the properties
of the Spring Valley Water Company and the proposed Tuolumne
scneme, in the way of estimates of value or cost, when the daily
consunption attains the figures of 75,000,000 gallons?
A, T have made a rough estimate of cost as to what the Tuolumne
project would then have cost the city, provided that a third
pipe is laid, which would be necessary. I have also made an
estimate of cost for additional structurss which would be re-
gquired to furnish 75,000,600 gallons daily, namely, 30,000,000
gallons from Calaveras and 10,000,000 gallons from San Antonio.
These estimates are but rough approximations. The Tuolumne
project would cost, I think, not less than $80,000,000; whereas,
the additional works for the Spring Valley Company would prob-
ably not exceed a cost of $15,000,000, which, added to g valua-
tion of the present works, would amount to a total of

$60,000,000.

-18~
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|Qe You have been asked in cross-examination,if you madeé a re-

-;i

,port upon the Tacowme water works system and supply in 1892,

f Yy },-MM i s

wqat has occurred since that time to render Ansdibigg sgmatddf
71.»“”»

Aﬂapﬂﬁnﬂﬂ in your report, incorrect or erroneous in any respect.

iJA. Nothing so far as I know. My estimate of the value of the

|
i
'material or tangible property, excluding land and water, I find,

whp s b
\was $884,650, including a new conduit, which was to be, butawas
B

|not, built, estimated by me to cost $109,150, leaving a neif?alue

| of $775,500, I refuse to give any estimate of valug for land,

| " (M,o( 1 f("
f & U W ot M;. v €A AL
\water or franchise, because this was, as T stated in my report“

ﬁ . . -

'a matter of business and not of enginesering, and could be better

i Vi i
‘determined by local parties. The Mayor, who rnee-sees o0 €1910-
!

?eer, asked me privately for my personal opinion, and I told him

I

tqat I thought an amount equal to 257 tQ_ 357 of the tangible
a mﬂub¥m‘hw“‘ i“ﬁ/
value lnight be, fair Qbut I might be entirely mistaken. The City

» (\ C'&‘ (TL W 9)11&(@ ;rﬂz‘(ﬁf
pay instsad abE T I”E”ﬂin compensa-

' tion for land, water and franchise. A cry of fraud went up,

§Counc11

,.,( -

fand a litigation ensued, lasting several years, with the result
Etnat the city recovered about {788,000, which 1ef£?%%a1ue for
land, water and franchise to be about 24% of the value T haqi,,/,
fgtven for tiie tangible propertyuitzlzz, éw41”1”“wc '

Qs You were asked to examine one of the exhibits filed herein

on behalf of the defendants, or several exhibits, perhaps, and

(to state the distance from rallroad lines to the proposed pipe

]
i
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ﬁltne of the Tuolumne system, and you answered these questions,

|

fgiving the nearest air line distance. I would ask you if vou
|
| know or could ascertain from the map which was submitted to you

|

{the distance, or the average distance, of the proposed pipe line

ft

]
| from stations on the railroad.

ﬁA. I could not. When I spoke of the inaccessibility of a por-
i%

| tion of the conduit lines, I had in mind the upper condults

‘, buaae eol

| which I should have ";onstructed, or shouldf;ecommend to bhe

?: A

| constructed, of iron or masonry, but which Mr,Grunsky haf re-

| .
f commended m open earth channel§ a/\\({ iy év&*’m—s«\ méf, .'(

!
!
| -====000==-~~
K
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