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—— T illustrate:

At the prospective reservoir sites
the average gross evaporation prob-
ably averages about 56 inches per
year over the Mission Gorge Reser-
vair Site No. 2; and about the same
2t 8an Vicente; with little variation
from year to year.

The rainfall on the reservoir sur-
face varies greatly from year to year,
but averages about 12.4 inches per
year at Mission Site No. 2 and about
15 inches per year at San Vicente,
which is at a higher altitude.

I believe that over these broad sur-
faces the average loss will be a little
smaller than that from the evapor-
ating pan near the edge of the res-
ervoir and I have estimated it at 95
per cent and 90 per cent but we
seem to have yet no such data as
might be obtained by careful study
of effect on the several existing res-
ervoirs, each as a whole. Thus the
net loss from- the reservoir surface
averages about:

56 — 12,4 = 43.6 inches or 8.6
feet per year at Mission No. 2.

56 -——15 = 41.0 inches or 3.4 feet
per year at San Vicente.

This is equivalent to 3.6 feet loss
and on the 3,700 acres covered by a
reservoir holding 105,000 acre feet
at the 365 contour level above Mis-
sion Site No. 2, this depth lost from
Mission Site No. 2 amounts each year
(on the average, being more in years
of small rainfall) to a loss of
3700 x 3.6 = 13,800 acre feet per
year while reservair is full;
equivalent to 38 acre feet per day;
equivalent to 11.9 million gallons
daily. In other words, when reser-
voir is mearly full to the 365 contour,
the daily average loss by evaporation
is nearly double. the estimated safe
draft- of 6.0 million gallons daily
taken away by the conduit to the city.

When raised 25 feet, flawing to
contour 390, the area is increased to
about 6,000 acres, upon which 36
feet net evaporation depth gives ‘a
loss of
6000 x 3.6 = 21,800 acre feet per
year, when full.

Equivalent to 59 acre feet per
day;

Equivalent to 19.3 million gallons

daily; an increase from first stage of

77 million gallons daily to second
nge (19.83—11.9=7.4.)

In midsummer the evaporation is
auch larger than this average figure.

Conversely, when half empty. con-

v i duce:l

to about“8:#00 acres from which the
mean yearly evaporation loss is 12.5
million gallons daily.

On the other hand, suppose the in-
crease from first stage to second
stage of Mission No. 2 giving in-
creased storage of 94,000 acre feet,
developed at San Vicente, which is
feasible, the area for this quantity
of storage in San Vicente is about
1,000 acres, from which the total
yearly evaporation would be 1,000x
3.4=3,400 acre feet per year,
Equivalent to 9.3 acre feet per day;
Equivalent to 3.04 million gallons
daily; instead of the 7.7 mgd. loss in
raising Mission No. 2 thus saving 4.6
million gallons daily.

This 4.6 million gallons daily saved
would be worth at current costs of
development of $500,000 per mgd.,
about $2,300,000, equal to the entire
cost of San Vicente, Therefore, San
Vicente is preferable if certain of
being filled and well worth consider-
ing, The trouble with this computa-
tion is the small drainage area of
San Vicente taking too long to fill
or refill except in an exceptionally
great storm.

The saving of water by developing
this quantity in El Capitan would not
be quite so large because it presents
20 per cent more evaporating surface
and dam and reservoir cost about
three times as much as San Vicente.

If we compare the first stage of
Mission Site No.:2 with San Vicente,
we find that to give same storage of
105,000 acre feet, would call for
flowage to contour 650 and expose
1,080 acres and give about 3.1 mil-
lion gallons daily total average evap-
oration loss instead of the 11.6 mil-
lion gallons daily lost from Mission
No. 2. This use of San Vicente would
be all right if only it had the whole
375.59 miles of Mission No. 2 drain-
age area to feed it, but unfortunate-
li, it has only 74.9 square miles and
therefore, the Mission No. 2 project
is preferable to San Vicente for the
first step notwithstanding its waste
in evaporation. :

Calling water worth what the city
pays at Lake Hodges nominally ten
cents per 1,000 gallons, equivalent to
$100.00 for each million gallons, or to
$36,500 per year for each million
galions per day, the above saving of
evaporation loss of about 4.6 million

. gallons daily in the deep San Vicente

compared with the waste in the shal-
low Mission No. 2 reservoir between
g il e ' A

310 contareit! uii il D, 01

== $167,900 per year, which capital-
ized at 5 per cent is about $3,340,000
difference in real value after water
in San Diego County becomes really
scarce, .

These figures, $2,300,000 on basis
of construction cost and 3,340,000
on basis of wholesale purchase price,
prove that it is now well worth while

to provide for saving evaporation loss
in the future when water becomes
more valuable and it is largely for
this reason that I recommend prepa-
ration for building El Capitan Dam
about 20 or 30 years hence—after its
cost can be had or can be regarded as
obtained out of compounding with in-
terest upon the sinking fund basis,
the sum which the city now saves by

building Mission No. 2 first.

Today under pressure of the city’s
bonding limit and its needs for many
things besides water for adding to
the attractiveness and prosperity of
the city, it is profitable to be waste-
ful in evaporation but the time sure-
ly is coming when this needlessly
large quantity of water wasted in
evaporation will be very much needed.

Water that “wastes” over the spill-
way of a dam can be caught in an-
other reservoir, upstream or down-
stream (it matters little which) but
water that evaporates from the sur-
face of a reservoir is completely lost.

This important matter of conserva-
tion of waste from evaporation does
not appear to have been sufficiently
considered in the previous reports
about water storage in San Diego
County.

By a similar line of reagsoning it
can be proved conclusively that the
Cuyamaca dam should be torn out at
some future time and its waters con-
served in the deeper reservoir at El
Capitan, and it can be shown that
although the Mission No. 8 site re-
guires too expensive a dam to Dbe
built in eompetition with Mission No.
2 to the full height of 365 contour,
that this Mission Gorge Site No. 3
which, although too expensive and
too small in yield for economy under
constant - draft, is, up to a certain
depth, giving a: volume of nearly
25,000 acre feet, superior to all of
the other reservoir sites in saving
evaporation loss, should be possessed
by the city and held for the future
need.

This dam site at No. 3 at the foot.:

practically worthless ts anyone else,
or for any other use than as part of
the c'ty’s futuve wale: supply sys-
tem, to be used mostly as one of the
last reserves in a prolonged drought.

Since one million ddllars saved
from expenditure in dams and reser-
voirs today would, in sinking fund,
or in the city bonds 2t 5 pe cent be
equivalent to two mi'lion ¢ llars 14
years hence and four mllis a dollars
28 years henmce, or at 4.5. per cent
would amount to four millien dollars
31.5 years hence and amount to eight
millien dollars about 47.3 years
hence.

It is cheaper to now build the more
wasteful hut cheaper structure so
long as there is enough more water
f}owing than is needed for consump-
tion, and some must waste over the
spillway of the dam =mttyway; but the
more economical reservoir should be
planned now, to bé built when water
becomes scarce and funds more easy
and a long range consistent program
should be kept constantly in view.

THE CUYAMACA RESERVOIR

(16) The present San Diego water
supply situation has been further
complicated by a proposal that the
city should purchase the existing Cuy-
amaca Reservoir, diverting dams,
flumes, terminal reservoirs. (includ-
ing Murray) and its water pipe dis-
tribution systems in the suburban
municipalities of La Mesa, Lemon
Grove, Spring Valley and East San
Diego, together with the company’s
projected dam sites at Fletcher and
South Fork and Mission Gorge No.
3, and all of the Fletcher and Cuya-
maca priorities, water appropriations
and a very complete series of re-
leases for diversion by pumping at El
Monte and perhaps also for future
prospegtive dams at Fletcher site and
South Fork, pertaining to most of the
riparian lands all the way down from
El Capitan to Mission Valley—all
for a sum said to be $1,500,000;
whereupon the eity was to proceed
to rebuild the old flume, build Fletch-
er and South Fork Reservoirs, build
new wells and pumping station at El

- Monte gravel beds for “stand-by”

purposes in drought and it was con-
fidently (but erroneously) stated and
doubtless. sincerely believed by the
vendor, Col. Fletcher, that these ex-
tensions to the Cuyamaca system
could supply the growth in demand
in San Diego from the surplus ob-
tained in the added works, over and
above the Cuyamaca Company’s pres-
ent cbligations.

This project has been so elaborate-
ly and cenvincingly set forth, sup-
‘ported by sundry engineering re-
ports, that this purchase and scheme
of further development had been
strongly recommended in an eofficial
communication made to the Mayor
and Council by the City’s Board of
Water Commissioners dated Decem-
ber 29th, 1922, and prirted and cir-
culated.

(17) I was also asked to consider
the acquisition of the Sutherland
Reservoir Site and the diversion of
all the water that it would furnish
into the proposed Fletcher reservoir,
or otherwise into the city system and
a pipe line project was described and
blue print of its survey shown me,
whereby électric power could be gen-
erated from the great fall or hydrau-
lic head in this pipe line. -

I considered this carefully after
vigiting Sutherland reservoir site and
dam site and viewing part of the con-
duit routé, but found no promise of
profitable return in such a small in-
termittent electrical power develop-
ment.

The question of the value of the
water which could be impounded in
time of flopd in the Sutherland res-
ervoir Site is an entirely -different
matter and well worth further con-
sideration,

Upon studying into this frBm the
United States Geological Survey
Topographic Maps I concluded that
the city strongly needed to secure
all water that could be had from
Sutherland, Pamo and Santa Maria
Creeks and reservoirs and that the
supply from Sutherland, either with
or without the others, could best be
brought into the San Diego water
supply system by a different route
from that shown by Col. Fletcher. I
sent sketches of this to the City
Council via Engineer Williams and
requested an accurate reconnoisance
survey of this conduit line, which was
duly made, and developed the fact
that (when the time comes) a straight
line tunnel, the smallest that it is
practicable to drive, say seven feet
high by eight feet wide, “horseshoe
cross section,” about eight miles long
and in granite rock so strong and
sound that very little timbeting and
probably - no large amount of con-
crete lining would be necessary,
could take the flood waters of the
Santa ¥sabel below Roden €anyon
into storage in San Vicente reservoir.
Whether side hill cenduit or tunnel
is final choice remains for' the fu-
ture after more eomplete surveys
and estimates of costs are made.

From personal inspection on May
18th, 1924, I find the Pamo dam
site and reservoir Isiiie tlggrm.:l.ghly ex-
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