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OBJECT

The obJlect of this report will be to make
a complete study of the water that is wasted in the storm
drains of Pasadena and determine if there 1s any practical

way of conssrving this water.
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The subject matter of this report has for a long
time interested Pasadena's business men. They have made
their interest known in many ways, some by writing in the
paper, others by coming up to the city water office ani
talking of the plans. One real estate agent was so inter-
epted in this problem that he offered a thousand dollar
prize to any one who could devise a method by which the
water flowing away in the storm drains could be reclaimed
and uged by the city. The answers that he received were
exceellingly interesting, but when they were turned over
to the city water department they proved to be only an
imaginary solution and not at all practical. Most of them
would not work at all and those that would work were so
expensive that they would be very impractical to use.

One of the best solutions was published in the
Star News. Thig article tresated the whole question so
extensgively that I have embodled it in my report ani the
following is an exact copy of the article Just as it was
publighed.

"Although the plan is one of interest, Samuel
B. Moruvis, chief engineer-superintendsnt of the Municipal
Water Department does not regard as practicable the scheme
suggested by Ernon V. Oliver, Portland, Oregon, for the
conservation of flood water in Pasadena.

"In & letter to The Star-News, Mr. Oliver, who
1s a Tormer resident of Pasadena, suggests that the city
conserve the storm water by having large storage pits dug

throughout the city, filled with coarse sand and gravel,
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into which the water would percolate. By this means, he
believes, the undsrground source of supply wouli be re-
plenisghed.

- "Mr Morris, after reading Mr. Oliver's suggestion,
admitted that it was unique and might have merit in sone
sections, but that the cost woull make water almost prohli-
bitive. Roundly, Mr. Morris estimates it would cost about
$3000 per acre to carry out ¥r. Oliver's plan.

| "Mr. Oliver writes that he is interested in
Pagadens's water problem, which he believes 1s, by all
adds, causing more vexation and worry than any other that
now confronts Southern Californis.

"Having pointed out the need of conserving every
drop of rain water, Mr. Oliver tells how, in his opinion,
thisg echeme could be carried out. He states that Pasadena
possessesg the legal right of eminent domain over all of
the property within its city limits, and, theréfore, can
pass an oridinance requiring all property owners to save all
the water that falls on their land.

"He would put unemployed men at work digeing deep
holes in every block, wells from seventy five to one hundred
feet in depth, and from ten to fifteen feet in diameter,
with tunnelled arms radiating outward and downward from the
bottom of each pit for a distance of one hundred feet fron
the wertical shafit. Then he proposeg thait the holes be
filled with sand and gravel and the tops of them used in

summer time as sand playgrounds for children. The earth



from the pits, Mr. Oliver would use in filling in low lands.

"'By Having enough of these pits", states Mr.
Oliver, in closing, "every drop of reainfall could be con-
gserved and none would reach the ocean. Your sub-soll would
be full of water. Then grest areas otherwise uncccupied
could be planted to alfalfa, eucalyptus and fruit trees
having long root systems. These would thrive on the under-
ground supply, and a vegetable covering Tor your soll would
be obtained that would keep your now parched zir humid and
tend to increase your rainfall, thus reversing the vicious
circle that now obtains, wherein a lack of rainfall prevents
vegetation Tfrom growing and a lack of vegetation tends
noticeably to decrease the rainfall and speed up the runoff
of what little does fall." "

Here, at least, 1is a plan that created a great
deal of attention and appears practical until it has been
stulied a2 little farther into it.

First, however, I want to say a word or two
about the water supply of the city and explain why there
is such & gre=at need for concern over the city's water
supply. The city of Pasadena has two sources of water
gupply, one from the mountalin streams in the mountalins
to the norih of the city and the other source from two
natural underground basins. These natural basins were
formsd by the frulting of the earth's crust and erosion

of the earth's crust tipped downward towards the mountains
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on the north and upward to the south. If it had not been
for the repid erosion of the streams thai kept filling in
the depression with loosze gravel and rocksg from the moun-
tains to the north, gre:«t lakes would have beesn formed,
but instead of lakes, two underground basins wers formed
in which the water for past geological years has been
stored. The edges of these blocks as they tipped prevented
hard materials whiclh have resisted erosion and they, due to
the fact that they have not been washed away as fast as the
surrounding soils, have formed hills which are plainly
visible to anyone visiting Pasadena. The edge of the upper
basgin is not so plain but as you go north along Lincoln
Avenue you find e place where the road is in a cut. This
cut marks the intersection of Lincoln Avenue and the edge
of the upper block. If you observe carefully you can
follow the low ridge that lies in an east and west direction
from there. The edge of the lower basin is more prominent,
being marked very plainly by a ridge of low hills Jjust south
of Pasadena. Both the Raymond anil the Huntington hotels
are built on this ridge of hills. This ridge of hills
extends from the Arroyo Seco on one side to the mountains
on the other, thus forming & complete dam across the valley.
In developing her water supply the city of Pasa-
dena has pumped water from this underground basin so Tast
that in late years the water level in it has been rapidly
lowering and deeper and deeper wells have had to be dug.

Even to a casual observer 1t 1s very plain that the surface
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about $5,000 ner acre,

o huy the land aloue,

13 cents wer 100 cublit £isv.

1,400 x 435,560 x $.0013 T $79,400 .exr vear,
Canitalizing this vearl: saving at 6% & $1,725,000,
Theas | ghow that it would be srofitalile for the city

voout thiviteen hundi ed thousand dollars
in ord:r to save this wate 17 :ve were no uokesn,
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shovel is very much cheaper than excavating an equal volume
from a lot of places by hand even vhen labor is veiy chieap.

1

To make these individuval sand :»its would onlycemplicate tha un-

keep, fo dinstead of just one nlace to look after and kesap

cleaned a large number would have to he clsaned and cared for,.
Anothor plan that at fi:st sight avwears to be prac-

tical is to construct & reservoir with capacity enough to hold

the water for a few months and pump it up baclk of Devils Gate Dam

to allow it to seen into the sub basing there, 8Since
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” Eublﬂ&bc on construction or wesevvoir.

Average of thirty feqt deen

30 x 45,560 x 10 = 13,068,000 cubit feet

13,068,000 o 485 000 cubic yards \
2t g § 20 cost of ex eqvatwng ner yvard
- 147,%800,00 cost of earth work on reservoir

Concrete To cover 6% degim-
10 x 43 l% 560 x 5 = 272,000 cubic feet of concreote

f-;

Wote: Facto .-& to thh, account of side walls and partitions.
From Merriman's hafdbook reinflorced ooﬁcrete,

six incha2s thick,is 50 1o 80 cents wer cubic fret., Thisg tywve

of concrate - ould be simnle and it is a big jobh so that

50 cents wer unit of volume 1s probably a very hi

%450 x 272,000 = $1356,000 cost of concrete.
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Excavatidn $14
Concrete }
Total 2

Cost of numping in Pasadena--
It has been estimated as 57 to raise 1 acre foot 100 feet,

000 acre feet to be raised

i

1,000 x 550 x &7 = $38,500
1

B epd . . M, . . = . x i 4
It will cost over $52,000 this year just 1o catch
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by the time that the

storm drains, nives

it would run the cost away up above the nresent valuvation of the
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Costl of Resarvoirms

Site 55,000 x 5 = $%25,000
Excavation 20 x 5 x 45,560 X 60 w 48,500
27
Concrete h % 5 % 45, 860 % ,80 & 58, 450
T )
Total ¢68% oFf Pageryvoly $141,950
Cost of TUMLINGw=
= ~ O B = 8o dhey mem
150 x 2.8 X -“-.‘/' - o 2630
5%
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~vimats cost of utiing
DA into Devils G=a Dam

of water

ar from worliing as

40

M. A e ¢
Plde, 2

but tiie canitalized value of the wat er does not in any way
rz_resont the vaiuve of water delivared into Devils Gate Dam,
for after the witer has been allowed to seeninbo und.:rgraund
basin from Devils Gate Dam it must be again vumoed to the sur-
face and thalt would cost more moneve.e This lan might he foase
ible if the value of the water was to double that at the pres-

ent time.



Conclusion

The c:neclusion that I have reached im this study is
that ang cause thes water to seen direectly into the

A [ e R} AT RO —~ P = o
ground by digging large oits o

wll wits and

with gravel to ald in see.age is unpractical Tor geveral refe

sons., First, it is lw_ractical due to tin cost of mak ng
such p.blﬁS and the ex:ensive uulkeond caused by ths o
Second, an economic saving of
may be accomulished by building a new stom

will flow in it by gravity to Devils Gate

reservolir and vel drain thie mountainous a:

the east drain and vasted into the Rubido Canyvon. Third, it

may be economical in later

to build reservolivs o 1ittlae

below thisg storm drain to cateh the stomw vrater Tov storage

vhile it is being yumped up into Devils Gate Dam, This w.uld not
be worth “ning uniil the selling nrice of ater has doubled the

present selling vprice,.



