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DEVIL'S GATE RESERVOIR

denea's water supply, in that it prevents & lerge amount o”

the “lood weters o7 the Arvoyo Seco being wested intoe the osesn.

The canacity o” the resgervoir creeted by thisg dem is 48600 acre-
“eet and the height o™ the gonillway above the stresm bed is

soproximetely 89 ”éeta The cdam wag built vprimerily “or “lood
control but I believe &g & mesns o~ "lood control it is in-

sdequete. I™ we teke “or exemnle the “lood o Februery 1914,
we see that 1in one day, sebruery 20, 7230 acre-feet o weier
came down the Arroyo Sece. Thig ig enough to "ill the reser-
voir one and one-hgl” timeg. The ~
o” weter ceme down, or slmost enough to "ill the reservoir

There“ore & regervoir o* only 4600 scre-"eet cupacity

om

rot be uged to prevent & “lood such £8 occurved in 1:214.

The next locd occurred in 1921 snd 192£, but was "ar “rom be-

ing ss large &s the one previously mentioned.
(December 19, £0, =nd 21, 1921) enough water (4609 scre-"eet)

came down th

gtion o” the gates & *lood 0" guch & charscter might be con-
trolled so that no damsge would be done “urther down the stresm,
but this would mesn thet the regervoilr would have to be esmptied

or rrecticelly emptied a”ter the “irst storm and there would
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then be & large weste o” water down the Arroyo.

Trhere has been & preet dsal o~ disgcussion &s to the »nro-
ner wey to onerete the geteg o” the dam so &s to obtsin the
maximum conservaetion o” weter and &t the seme tTime prevent ex-
cegs "lood demage "urther down the Arroyo. At the present
time I believe thet Fngineer Resgen o the Mloou Ccntrdl Dis-
trict hag issued orders thet the reservoir be oberated en-
tirely for “lood control up until May 1 o" esch yeer. This
me&ns thet £ ter every storm oeccurring be“ore May 1, the water
collected behind the dem will be let out as soon &s it is nog-
gible without cousing "lood damage. Any webter coming down tThe
Arroyo a"ter Mey 1 will be conserved. This will mean that the
dem will be o” very little use “or conservetion purposes, be-
cause r&inTall data show that almost all the storms worth not-

ng occur be“ore Mey L.

I believe that the congservation o° the water is &s im-
portant 1" not more importent than the sttempt to control the
*locde "or two reasons: Tirst, becsuse o* the high velue o
water in Southern C&li”ornia,‘and gsecond, because & repebti-
tion o the 1914 "loods will ceuse great demesge below whether
the dem is there or not. I would suggest that the reservoir
be kent evproximately one-hel” "ull i” possible until May 1 o~
each year end “rom then on ell the water coming down the Arroyo
ghould be held basck. This would mean that i~ a gtorm oceurred
be "ore Mey 1 large enough to "ill the reservoir more then one-

hal*® "ull, enough o" the weter would be let out as soon &s
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vossible, with the least damsge pelow, until the reservoir
contained one-hal® its meximum cepscity sgain. Thus the max-
imum ®loods occurring, s&y, once in 10 years would overTlow
the dém and ceuse some damage "urther down the Arroyo, but

it would 2lso mean that during the dry yesars when the weter

is grestly needed &ll the water coming down the Arroyd Seéo
would bhe conserved and £ilowed to percolate into the under-
ground boeins. The bene”it derived "rom the conservation oF
0" the weter I believe would be greater than the damage ceusged
by & ~lood once in 10 years.

The “ollowing deta and mass curves show thet only "or

three years during the lest 15 yecrs wes there sny danger o°
*loods. Q" these three the "lood o™ 1Y1l4 &nd 1%1H could be
hendled without any demege by keening the reservoir one-hal”
“nll as stated above. Thie “loods o~ 1¥E1l gnd 19ZZ might cause
glight demsge, wheress the lerge one o" 191Z and 1914 could
not be prevented “rom doing demege in eny wey unless & larger
gtorage reservoir be crested. The last curve shows the capac-
ity o" the reservoir “or di~""erent heights 07 the weter behind

th

] ]

trl.
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Sentember 105 38,485

Dctober 97 38,582
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Decenber 193 29,415
Jenuery 1,880 40,795

1914 rehruary %,560 44 ,Z5H
& WMarch 1,020 45,?/5
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RUN-0Osy IH SUMMATIONS Ou
YEAR MOIWTH ACRE-~#EET  ZLOV IN ACRRB-oTET

October 23 61,670
Wovember 54 61,784
December 275 61, 999
Januery A4 68 085

1919 sebruary 399 6n,48a
& tferch 1,800 64,292
1520 617 64,905
L2b 65, LE0

1‘? 65, EEE

&f BB, 258

5 68, 6

g 65,271

October 17 65, 288
November 48 65,556
december &y 65,405

Januery 293 65,70

1920 debrusry 173 65,876
& Merch 750 66,626
1921  Anril 175 66,801
Tay 1,090 67,891

June 411 68,208

July 105 63,407

August 15 68 ,42¢
Sentember 12 63,4574

October £0 68,454
Hovember =6 68,480
1221 December 8,215 76,693
& Januery 4,474 Bl,167
1922  februsry 6,294 2 C
Mareh Z,080 v0,541

o
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FLOOL 04 1914

’

JENUARY 1914 L IBRUARY 1914

SECONL RUN-OF¢ IN  SUMMATION SEQONL ACRE-. SUMMATIONS Ox
DAY  SER?  ACRE-#EET  #LOT I ACRYE SERT  #RET #I0V 1IN ACRE-2BRET
1 11 o g gg 60 120 8,387
2 3 15 &8 51 102 8,789
% 5.5 11 49 B8 76 8,465
L 4 8 57 76 N 8,557
5 z 6 83 z2 64 8,601
& 2.5 5 68 29 58 8,559
7 £.5 5 72 g4 48 8,707
8 £.5 5 7 2z 4 8,752
9 2.5 5 82 21 4g 8,795
10 2.5 5 88 £0 40 8,BEE
11 2.5 5 97 14 Z6 8,871
12 £.5 5 93 16 3 8,908
1% 28 5 102 15 50 8,935
14 4 8 153 14 £8 8,961
15 2 48 159 14 £ 3,989
16 87 154 297 14 o8 9,017
7 160 220 615 14 £8 9,045
18 497 984 1,597 584 1,%68 10,412
9 33 78 1,675 71£ 1,424 11,827
£0 19 58 1,713 5,690 7,580 19,81%
21 5 £6 1,729 1,820 3,640 22,857
£2 10 20 1,759 858 1,704 24,561
23 8 16 1,775 583 1,056 £5,617
24 19 28 1,812 49 693 26,215
£5  #86 L £,585 270 460 26,775
26 1,750 3,600 6,085 145  £90 2% . 065
27 500 1,000 7,085 99 198 27 . 268
28 pBY 514 v 599 158 27,421
29 138 264 7,863
z 137 174 8,027
1 65 170 8,167
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"vom whet

It extbtends “rowm Raton's Cenyon

nd "rom Devil's Gete

Fill and

caglt “rom
i L - SR |
peidow U
3 Ty s T &7 e st Ty T oo 1 = % o’ e 4 7 3 ]
Hill Dyke 1g ebout "eet below the level o* the water in the

Upper Begin. The area covered by the Lower Besin is ebout

18000 scres. The Lower, or Moin

Bogin, is bounded on

gn underg

ound dyke

“rom Devil's (Gete to the south city limits; #nd on the south

mond




et the fents Anitse Wash, snd s it pasces below Jilerra Madre
it seems to join with the underground base o0~ the mounteins.

THT 3™PRCT O0f LEVIL'S GATE RESERVOIR UPON
THE UNDBRGROUND WATEDR LIVIL

The underground water supply of DPasadens has been heav-
ily drewn upon during the yeers “rom 1217 to 1921, snd the

weter levels in both the uwpper =nd lower besinsg have been stead-

~

ily becoming lower es shown by the curves o7 weter levele “or
di“"erent wells at the end o® this part. In the swmer 07 19Z1l

the weter level o” the ubﬁer begin wee higher than in the sum-~
mer o 1920 because 07 the weter “rom the late rsins in May
1921 being csught behind the Devil's Gate Dam and ellowed to
percolate into the ground, whersss in the summer o 1921»the
water leVﬁl in the lower Pagedens basiﬁ wae the lowest it hes
ever been. According to Chie” Engineer S.3.Morris o” the Pas-
sdena Weter Depertment, it tekes the water thet is ceught be-
hind the dem six months to "low underground “rom the upner
vart o” tine lower besgin to the lower vart o” the basin The

curveg ghow the e""ect thet the Devil's Gate Leke hag upon the
water level in tThe underground besing. There is & W:Tkuﬁ rige
in the level o° the water in the wélls in the upper beasin &”-
ter the weters "rom the stormg in May 1921 were stored behimd

the dam. The "lood weters “rom the storms occuring “rom Dec-

ember 1921 to Harch 1922 that were stored behind the dam



ceused & repid rise in the water level dn the upner basin so

thet by Mey 1922 the wells in this basin showed weter level

o

that was the highest 1t had been in 10 yesrs, the level having
rigen gbout 40 Teet in “our months. The level o” the water

in the lower begin is &lgo rising elthough at & much slower
rete.

The dete “or the Tollowing curves wee kindly “urnished
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RAINTALL RECOZLS

It is Dbecsuse of the scareity of

raéinfell in <Southern
Cali“ornis thet water hes such & high velue. The average
rein®ell Tor Passdens for the past “ourty yeers ig Z£0.275
inches per esnnurm. Thig is much higher then in other nerts

0® southern Caliornia, the sversge Ffor Log Angeles being

only e€bout 15 inches and for San Diago it is less fthen 10

Qb

inches. £ nericd of wet years will be ®ollowed by & pe

0" dr»y yeers ag =8 rule, and it is beceuse of this prolonge-

=

-

tion o" & dry neriod that the water situetion in Southern
Cali“ornisa is serious. There must be &n adequate source o°

gsupnly so thet 1™ ¢ period o” dry yeers comes there will be

[

su""icient water. The Devil's Cate Reéorvoir is a great aid
in this direction, in thst it holds beck the ~loods o” wet
e stores the waler underground to be dreawn apon
during & weriod o” dry yesrs. During & dry vesr no water et
2ll will re&scsh the dem site g0 that in thet cege the under-
ground supnly will have to be drawn upon or else some other
outside source o° sunply “ound.

The "ollowing Residusl Mesgs Curve shows how & period
o wet years will be Tcllowed by & number o dry years.

‘These periods ere vnrobably 10 Yyears of more in length but

they cennot be abgolutely determined. An attempt was made
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by the wiriter to derive a Tormuls giving the runo”™" o0° &
lrainege eree in terms of thel:nnuwl rein~ell end slope o”
the country, but no such "ormule ennesrs possible “or streams
in Southern Csli“ornia. It might be posuible to get two Tor-

o

males, one “or “lood yesrs &nd enother “or ordinary years.



1852 -8
1882
1104—‘5
1885386
1386-87
138788
17'% B9
1859-90
1&;&-31
I391-98
1882-93
13393-94
1934 -95
1835-96
1836-97
1897-98
1898-29
189900
1900-01
1901-02
130£-02
1902 =04
19{ '=0B
1305-06
1206-07
1907 -C8
139C8-089
1909-10
1210-11
1v1l1-12
191£-13
1912-14
1314-15
1315-16
1916-17
1917-18
1918-19
1319-20
1920-21
1921-22

-§*

Totrl

SBASONAL
RAIBGALL IB

12487
44,98
10.00
£6.11
15.6
21.77
t.“‘ o:‘.,'—)
40.89
13.;}‘.
15.75
Z0.71
BeJ1
£1.53
.61
16.64
7.93
£.64
8.54
£1.86
1.59
£4 .06
IC.IJ
470
25.49
LB
16.51
£6.82
17.99
£4.15
17.80
18,0
?2.12
oy .02
£D.0K
12.08
12.83
1Z.61
19.41
©9.55

JI«J annely .‘IYO}!:
RAGE RAI:?

I%. LV

810.99 in.
Averere for 40 yrs.

20.275 in.

4

- 7.6¢
0240’”6
<19,87
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D.84
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+27.76
038 . EO
’26 034
028030
*17 074
014011
¢+ 1.77
-11-86
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-££.01
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-27 . 80
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The conclugion drewn “rom this report is that salthough
the Devil's Gete Regervoir is & great &id to Pagsadene's water
supnly, sﬁother source 0" weter sunnly must be “ound sooner
or latsr. Thers ere geversl possible means 07 bringing water
~rom other weter sheds to serve Pessdens’'s needs. One o"
theas thet seems "easible ig to obtain weler “rom the Los
tngeles Agueduct end store it behind & dem constructed at
Syoam;re Canyon. There is & good dom gite there and cccord-
ing to ¥Wngineer Morris o” the Pesadens Woater Depertment, &
dam 200 "eet high,orastidg'u regervoilr with 4 or 5 times the
ke, could be buill &t & cost
o™ *£,000,000 ~or storing this wster. Although there is &
great emount o” water “rom this eacueduct being sllowed 1o
"low into the seg efch yesar there would epperently be di"-

“iculty in getting Los Angeles to letl Pssedens heve this

water. Jtnother possible gource ig to build a dem in the Te-
jonga Creek ond by meens o about two and onéahal” mileg o*
tunnels bring the weater to Pegedena. At the »nresent time
Log Angeleg has & hold on the Tejainge, snd even 1" it were
nogsible to obtain the weter rights “rom Los Angeles it
would he & very expensive nroject beceuse 07 the 1 t

nelg. The Tejungs is & poor weter vnroducing &res and it has
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only sbout one-third the runoll nner sguere mile thet the <en
Gebriel wrifer-shed has. The meximum raein"ell occurs in the
Test ™ork beceuse the cloude cetch upon the high ridge in

“ront. The water “rom the San Gabriel weter-shed might elso

be brought to serve Passdens’s needs, but the construction o~

(.

o

& dem would be expensive because 07 the "ew good dem gites.

2till snother drainsge eres neey PasgesGens thet is not util-

ized &g yet "or weter supnly isg the weter-shed eround Little
Bear Leke. Live most o” the other projects this also has
its "eults, the mein trouble being becsuse 0" the excescive

~

gnounts o tunnels thet would haeve to be constructed to bring
the water to Pussadene.

It seems evident that soms edditionel source o~ weter
supnly must he »nrocured in the nesr "uiure, snd I “irmly be-
lieve thet some o~ the gbove projects could serve this need,

but it wonlé toke g ceére™l investipstion into esch one to

"inally determine which one is the best.
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Beginning with Jenuery, 1J14, the Devartment hss srread

"lood weters on the grevels o” the Arroyo Ssco below the mouth

0" the ea&nyon in order to renlenish the underground we
and yprovide more weter to be teken outl again either by eravity
through cbout & mile o tunnels at Devil's Cete cr by the sev-
eral wells and numping plants onsretea by the City. The
“ollowing teble ghows the quentify o water conserved in esch
yeer in this manner in #ddition to the normel vercoletion in
the stresm chennel compered with reinell st Degsdens end run-
o™" "rom 16.4 squere miles 07 Arroyo Se¢O0 Csnyon es measured
by the Unitea Stetes Geplogicwl survey:

ey Onding RéinTall in Weter Spresd on Grevels: Runo”™™ 16.4
June Z0 Incues Cubic sesetb Lere Meet ¢ .MMi. Ac.Tt.

1014 o S 14% 200 , 000 & 38,000
19158 FE.08 106,900,000 2,4 8,640
1916 £5 .09 145,700,000 2 18,900
3917 19,08 107 ,QLUJQDQ £,460 5,584
1918 19 .82 29,000,000 3956 5,618
1919 1%.61 12,470,000 286 L. 588
1920 19 29 51,660,000 1,184 & 688
1821 19.41 1E., 880,000 £96 Mot comniled

22,820,000 T

Aversge & jears—~~~‘wua——-77,85,,OOO 1,780
UIVIL'S GATE LAM
In addition to the weater conserved by weter spresding,
very vensficisl e”""ect wie obtesined by the Devil's (Qete Denm

which e""ectively nrevented &ny water "rom going to waste the



aest seeson down the Arroyo feco. The 63,700,000 cubic "set,
or 1,100 scre "eet, o" water casupht by the dem this spring hses
been o~ greet sssistence in "urnishing adequzte water this sum-
mer. The water levels 07 the upner or Wonke Eil
begin heve been higher this gummer then lest yesr, whkile in the
lower or Raymond Eill Besegin the weler hes been lower then in
any previous yeer.

It wee only through the co-opersation o

-~

0" Sfunervisors and the Chie”™ Bngineer ¢ the Flcocod Control

e

igtrict in instelling temporery wooden collensibleg gates when
theres wes insufl"icient time and "undg “or the »nlacing o” the

eld back gnd ner-

bt
s

permenent getes thet the “lood woters were
mitted to penetrate into the underground begin. Contract has
now been ewarded by the District to the Llewellyn Iron Works
For the congtruction &nd installetion o° the nermenent hy-
dreulicelly operated steel getes which sre to be instelled

be"ore the next winter.

TEVILYS
VNI ¢

GATE TUNRELS

During the negt year the work o~ concreting the timbered
sectlons o" the main Devil's Gete Tunnels wes complebted. This
involved the lining with concrete 0" 2796 Teet o tunnels &nd
the lining snd in some casgeg ginking end lining o™ 10Y¥Y “eet
07 tunnel she "te. Now 1l thisg concrete work is completed &nd
the tunnels &re prepared to seTely stend the additionsl strein

which will be put upon them when the Devil's Gete Reservoir is




renidly Tilled. Thet vortion o~ the tunnels paseing undsr the

streem bed o the Arroyo Seco weg bulkhesded o™ witli concrsta
in order to “orce grester "iltration be"ore any "lood weters

cen nmenetrate into the tunnels end ~Llow into the distribution
eservoirs. Percolstion through the grevel into the tunnel%,

however, proved go rapnid g ter the "lood wster recched the
dam that it we

sery to shot o the tunnel weater “ox

o

3 1

®

ces

6]
N

geveral deys until the weter clesred un sgein.

The activities in developing our nresert underground

CF

we ter resources by additionel wells and by the instelletion

0° deen well pumpg in nlace o pit type o pumpsg is anot &dé-
ing to Pesedens's nerumesnent woter supnly, but it does meke

the nrocurement o7 water locelly more e "Tigcient «nd enalles
the City to pass more seTely through & short cycle o” dry
yetrs. Procurement o7 a pnermanent additionsl source o” weter
supnly is ebsolutely necessery to the msintensnce o” our pre-
gent City develonment. This metter is now receiving the ser-
ious congideration enéd study o™ the City adminigtretion, end

I know it is not necesesery to “urther emphasize the “sct hers.
Too much hope cannot be vnlaced in the relie”™ o"™"exred Dby the
construction o” the Devil's Gute Dem as the dreainsge &res o”
but 30 sguere miles is not su”"icient to take cere o” the de-
mends o” Pesedena £nd surrou unding areas. The ennuel waler
suopnplied by this Devertment itsel”™ 1ls nesrly two times ths
gsur"ace capecity o” the Devil's Gete Reservoir. During a very

dry seagon no weter rescheg the dem site at ali.



