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I 1970 1971 
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NAIION I OCT NOV DEC 

lULIJCA LAI<E PlolOt'ERTY oi.S 5N 

IN1l 4w- 04N0.3S 
I Ill/) 

ll>TALS 

4 

2 

.61 

14.47 
0 

14.47 

3.21 
0 

3.21 

, 10 

0 
n 

0 

VAN VE KAMPS DUTCH 

JN/14 .. •?JEOI S 
IN /14 w•23EO?S 

EAST 
WfST 

:\1.15 59,1'1 
113. 79 109.75 

32 . 50 
93 .29 

..JAN 

OIL AND GAS 

T•lT 

r.ox 

"'"'"'""' Sl> l Cf> 
SF it 

!1.1>3 
1.06 

11>.59 
0 

35 .Zll 

s. 73 
.za 

b,GJ 
}3,1-0 

25 , b4 

J EST• TE OF 

IN/13W-32EO?S 3Q37F .OJ* 

.I S 

.OJ 
0 

2 0.50 

ZU .I>II 

0 

3,96 
0 
0 

.?.3.04 

27.00 

0 

SUBTOTALS 5343.41 20JZ, OO 
SAN F'EJtNANOO BASIN -

BI.>J <;F C &SC AOF !1UI L01Hr. CUI'4PA>oY 

1 ,4H* 

1.50" 

CHU" CH <lF JF. O•R I S T OF L 0 '>A INTS 

n.JJ z.sa 0 

Lu• CITY OF 

FEb 

6,02 

112 o7io 
22.1!:> 

134,1!9 

6,33 
1.9? 

0 
19.30 

27,55 

0 

6492.32 -

Z.tiO 

17.511 
. 13 

17.71 

128.55 

13 . 65 
.12 
,60 

36.87 

AI'P 

Z3. 5l 
1.62 

25.15 

7.45 

38.71> 
!31, 23 

169,'19 

11.19 

.42 
5.15 

SYLMAR BASIN 

1.1o• 

22 .09 1,,67 

0 

HAY I JUNE I JULY 

2 .73 

JI,JI! 

16 .33 
JS,:lft 
1.20 
7,8it 

40.71 

0 

t.ll• 

l(o,711 

0 

34,97 
0 

34,97 

6 . 2 0 

IOS.H 

'''·'" 
l7l.Sl 

9.96 
14.23 

·"" 4 . 50 

211.'il 

0 

1 ,45• 

31 .30 

0 

4,98 

36,61 
.95 

37,56 

2.07 

ll'l,SI 
86.59 

206,10 

15,15 
1.01 

0 
1.79 

17.95 

27.20 

AUG 1 SFPT 

39.60 
0 

J'h60 

.02 

lll .Ofl 
116.33 

!7.5b 
,97 

0 
0 

18 .53 

0 

1.97 

19.95 
0 

,OJ 

14 , Z7 
1.oz 
1.67 

17.4S 

0 

0 

S '".I SSN 6 0 0 0 26<'o08 ft09,80 it09 . 25 3A7 ,19 373,05 378.08 0 

"F:TPOt'Ol I TAN >oATF. If Ol"ltl!CT Of' SO CAL INONPARTY) 

3N/J <;w-li>F s TIJN"lL 

CI TY Or 

3N/I !).-p)<t»niS 
3N/ !C,W-J4HCll' 

JM/1 Is 
)IU I s .. p34"0 1 S 

I 
2 
1 
4 

7 

14. 51 
160, 3 1 

<;$1, 20 
, R4 

22.'17 

r.,7b 

22.111• 
b.7Q 

.. 
;)7,94 

[I 

l b .7n 

5 ,43 

i!U , 4l 
11!> . 2'; 

,01 
411,30 

0 
11. 06 

?.2.39 
a4. el 

0 
f)C.."'4 

0 
14.1 0 

207 , nR 165,03 IA5,74 

SIJBTOTALS 
SYLMAR BASIN 230 .M -

29 ,71 
16.23 

0 
16.35 

0 
13.3:1 

77 ,64 

7.33 
0 
0 

6 ,('b 
0 
0 
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10.93 
() 
j) 

0 
0 
0 

10,q3 

536,40 =-=-

5 ,4b 
0 
0 
0 
0 
0 

0 

0 
0 
0 

too.26 

594,57 =-= 

0 
0 
0 
0 
0 

0 
.Ia 

0 
I Oit .O) 

0 
0 

0 

470,10 
= 

0 
2ol'l 

4?.23 
53. 07 

II 
0 

112 . 7l = 

TOUL 

30.28 

214.19 
4.75 

218. 94 

39.83 

9!6.07 
1058.60 

1974.67 

131.91 
53.56 
26.75 

118o71 

330.93 

.03 

86835,87 

19.2 .. 

12.12 

212.81 

2645 .35 

14S.b7 
2u9.1\8 
io2S . BO 

. 84 
78.16 

125n , 94 



H~lE 8•1 

GROUND wATfR E~TRJCTIONS 
IN ACI<E•rt:ET 

SlATE 01"1Ft<::O tl'h~ 
PRQilU!:IIIl!l 

1'171 TOUL 
>'E LL l)f~l6-

I ;IU'4fl£w NATION I OCT NOV O£C J AN fEI' liAR APk MAY I JUNE I JULY AUG I SEPT 

VERDUGO BASIN 

C~F.~CENTA VALLE~ COUNTY W.HE~ 0\"1 

21<ii1••-33C03S I 40,43 32. 7~ 42,79 31 .411 39.69 41.411 35 ... 1 )5.51 311.87 S0,1Z 5 1.04 31.85 47\.45 
2NI1 ) .. -291' 0(!~ 2 ... 9 0 .61! 0 ·"" 0 0 0 ,91 0 .29 .64 3.47 
2NI\:l\ol-2~"01!> 4 0 0 0 n 0 . 22 0 0 0 0 0 16.33 11>.60 
2NI I )w-33CO"!; o; 40,81 3~>. 3 1 29,21 1'1,04 .!9 .21 ?.1>,01 37. 28 3l.24 37.21 47.86 61.73 60.21 loS8,18 
2NI\~.,-331l03S h 0 0 1.13 ,ee 0 .14 (I 0 .10 ,03 0 .4to z.12 
2N/ 13W• 33C•ll5 7 38.1 2 J2, 07 J O.Oio n.16 38 .81 lo),52 40,92 3(.,97 40,98 51 .00 52.39 43,98 lo70.96 
1N/\lW•OllJO<;S ~ 28, 511 27,9\ 3U,22 36 ... 7 ZK,1~ 37,48 29.37 31.67 21.98 38,62 ft6,2D l2.8b 390,12 
2N/ D>~-28N01S 9 0 ,07 6 .64 0 0 1.09 0 0 0 ,01 0 6.66 14 ... 7 
2N/ \3W-33"0S> \0 31o.21> 34,0\ 18,73 9.46 35.~0 41),99 58.53 51.75 61,0" 80.97 9<o,01 f>1.18 566.73 
2N/t3w·llr. n)s II 46.61 fo4,()4 27.15 \4 .91 ),57 2.8) 0 3.31 23,5" 45 ,31 52.62 42,74 JOS,;.>I 
2N/t:\M-l3>~0f,S 12 0 0 0 0 0 .15 0 0 .26 .15 0 5,94 6.50 
2N/ \Jit•33~01S I'< 2~.81 22.f>Q 7 ,61 .08 1,36 3,39 5.86 J,JO ~.29 10 ... 1 1"·10 18.29 118.19 
\V/r~>S•!ON PICK 15,70 14.99 14,REI 15.42 I 0.20 10.21 9.01 8.13 7.u 6.97 )3.97 16.21 , .. 2.82 
JVIF">~S•!ON OIJNS 5,32• s .so• o• 2.10• 3.32• 4,37• ),94• 2.6'<• 3,45• 3.29• 2.96• ),)J• 40,02 

T11T .t.LS 276,)3 250.97 20'1.08 152,00 ltl9,1A Z17,92 220.32 206,SZ 24o.76 334,14 389 ,31 340 ,51 3027.-4 

GLENDALE• CITY Of 

IN/1~>1-IOF" s Gl1-4 )'lti,HI 141.76 176 ,ij7 173.93 .. 0.56 lb6.84 164,99 154.97 16<1 ... 3 161!,78 175.1Z 169.53 1900,96 
I N/1lW-I ~L01S VPC~P 132.20 12~.54 134.~5 135.11o 121.56 139,05 117.6~ 111.82 127.0<' 131.55 1H.l<o 119.44 15"8 .19 

tnTALS 2R0,3A 270.30 311.72 30'1,07 212.12 305,69 282,67 211~.79 29t>,'IS 300.33 304 ,ft6 288 ,97 344'1.)5 

SV9TOTA.LS 5<;6,5 1 5?0 .80 4o I.Jo 502,9'1 537.21 b\!3.77 
VEIIOOOO BASI N 5<!1.27 =--= 461. 07 = 523.81 lo93.31 635 ,07 629,41! t.to76.59 

-=- ~ = = 

GRAND TOTALS 6218.63 2727,62 7292,49 ~ ~ '~~i;.gz.. 
ULARA J9lO,o;S .-=-= ~5~1>.4~ =1oszs.n 6619,96 1390S,89 )1238,78 98h8,0U liM. 

~ --- ----

* E&llmated 
M ll Edr1Jc1lanlnot chorotoble IIQilln•l City rif LOI Ano•les' Woter Right Entltltment * It• Inc ludee nonpll'ty extraction a and n.tracfionl from ReMdo Wi lla by City rA Loa Angelo a 
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APPENDIX C 

MEAN DAILY DISCHARGE 

AT 
KEY SURFACE RUNOFF 

GAGING STATIONS 
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Atotlon )7C-II 

1 
2 
] 
~ 

' 
(o 
7 
6 
9 

w 

11 
1~ 

13 
~~ 
)) 

16 
1? 
18 
19 
20 

21 
2.2 
23 
211 
2) 

26 
27 
28 
29 ;o 
31 

Tot.l 

Ke&n Do1J.y 
D1Ach•rgr 

15.0 
15.0 
16.~ 
\ 2,0 
211.0 

11,8 
1.~ 
7.~ 
8.3 
8 , } 

16 . , 
1?.~ 
13.7 
13.'1 
13.0 

15.0 
3'1.0 
16., 
l8, 1t 
?1.0 

19.3 
n.o 
16.~ 
H.; 
15,6 

17.4 
19.3 
22,0 
22.0 
23.0 
23.0 

550. 2 

1'{,7 

.... )C. Mun O.tly 
DiiChltRe 1rt2.0 

Mi n. Mean Daily 
Dheh•rgl! 7.4 

22.0 
21.0 
33.0 
?5, 0 
;:'LO 

~o.o 

20.0 
20,0 
20,0 
20.0 

?0,0 
20.(J 
20.0 
20.0 
20,0 

20. 0 
20. 11 
:?C,O 
20.0 
20.(1 

,o.o 
20.0 
20. 0 
20.0 
20.0 

1070.0 
26.0 

2450.0 
12870.0 

736.0 

to6.o 
527 .0 
20.0 
20.0 
20 ,0 

20.0 
20,0 
:>o.o 
~oO.e> 
zo.o 

20.0 
20 .0 
~o. o 

?01,0 
2.f),IJ 

171.0 
385.0 

3JOO.O 
;6,0,0 

'-0.0 

4140.0 
20, 0 
20.0 
20.0 
20.0 

20 .0 
20.0 
20,0 
20,0 
20,0 
20.0 

17674,0 133211.0 

430.0 

1:>97o.ll ~ 140,0 

20.0 20 .0 

MF'.AN DAILY Ol:.K;U,AfU~€ O.F ~ Aff1':Lf~ kiV~ ABOVP. ARROYO ~:J':CO 
In &ct'Ond-feet 

20.0 
20 .0 
20.0 
?.0.0 
20. 0 

?.0, 0 
20.0 
20. 0 
2 0.C. 
~0.0 

20 ,0 
07~.0 
31'(,(1 
Blt.o 
lt),O 

25.0 
21.0 
12.0 
1),0 
12.0 

12,0 
10.0 
9. 0 

10,0 
11.0 

19,0 
19.0 
J~.o 
20.0 
16.0 
12,0 

1591.0 

51.3 

671<.0 

9. 0 

13.0 
11.6 
u.s 
11.6 
12 ,4 

14.3 
u.8 
1~.6 

l>tl.O 
~87.0 

293 . <1 
200 .0 
157.0 
35.0 
)9.0 

~).0 
6/.9.0 

50.0 
05.0 
JJ,O 

26.0 
22 .0 
25.0 
lb . J 
12.4 

9.2 
68.0 

157.0 

110,0 

llO.O 
150.0 
15().0 
1)0.0 
119 .0 

l )A.o 
136 .0 
1)0 .0 
157.0 
1S7.0 

16) .0 
l69 .C 
81o4. 0 
1 )0.() 
118. 0 

106.0 
)0.0 
4),0 
22 .0 
15.1· 

24. 0 
n.o 
31.0 
2).0 
)7.0 

37.0 
82.0 
50. 0 
39.0 
27.0 
18.~ 

April 

~3.0 
:12.0 
16.1• 
16.5 
26, 0 

43.0 
20,0 
18.~ 
18.4 
15.6 

15. 1> 
14.3 
46,0 

751.0 
50.0 

~ 3.0 
~1.0 
39.0 
21J.0 
43.0 

31.0 
J). O 
4},0 
3~.0 
26.0 

46,0 
51.0 
33.0 
34.0 
~.o 

'151.0 

M•r : J\J.IW! 

37.0 
28. 0 
28. 0 
35.0 
34.0 

1~2 .0 
62.0 
3,.0 
20.0 
~5.0 

J2 ,0 
)4 .o 
37.0 
36.0 
~9.0 

37.0 
31.1/ 
)7 .0 
41,0 
4(,.\) 

),2.0 
35.0 
}2.0 
3~.0 
~, .o 

39.0 
3~ .0 

1)7.0 
~2.0 
26 .0 
z<o.o 

1~?.0 

2(> .0 

27.0 
33.Ct 
31.0 
27.0 
11,1 

7.6 
u.a 
1~ ,) 
1S.O 
20.0 

J1.3 

5/l.o 

7.8 

Ju!j 

39-0 
~1.0 
~2.0 
~1 .0 
42.0 

91 .0 
/111, 0 
86 .0 
,a.o 
61,0 

7L .0 
5().0 
1<),0 
511 .0 
G~ .o 

70.0 
70.0 
72. 0 
61<.0 
l>l.o 

77.0 
7~ .o 
A2,0 
74.0 
70. 0 
~6. 0 

9(,. 0 

39 .0 

Hl1flON' i n 
Acre-rte\o 1090.0 35(6(1. 0 26420.0 311i0.o 6110.0 '/0'{0.0 1290. 0 2{,6o,o 1&o.o ~oeo.o 

l<n1..., Slot\• 12,18 ro.rt at lllo1l "" Nov, 29, 1970. 

Kl'.AN DAILY OloCI!AruJE OF ~Ir. 'l\l.nJOO~ c'R>.:P.K ~Et.Oio' BIG 'I\IJUOOA OAiol 
IP second-teet 

St.at.lon .168- R 
b•y oac&r H'ovmbe.r : DOci'llbir JaDDAry Tebl"'\\a.rz 

I 
2 

z 

6 
7 
8 
') 

10 

11 
l2 
13 
1'• 1' 
16 
17 
11l 
19 
20 

21 
112 
2J' 
2~ 
2~ 

26 
27 
26 
29 
30 
31 

Tot.d 

Me&n f'l•t.ty 
Dla<:h•ree 

2.1 
2.3 
?.S 
2.1 
2, 9 

3.1 
),2 
).3 
).2 
),2 

3.1 
).1 
3.0 
3.0 
2.9 

2.9 
),0 
3.0 
),0 
3. 1 

) . ~ 

3.1 
3.2 
).? 
3.3 

3.3 
J,) 
3.~ 
3.4 
3.4 
3.3 

94.6 

3. 1 

Mn • tt.an Dally 
Dil<:harg~ 3.L 

)tin. Mea.o J)&i~ 
Dhcha.rge 2.1. 

188.0 

J.3 
),2 
3.1 
3.0 
3.0 

3.1 
),2 
).3 
;.~ 

3.5 

3.6 
). 7 
). 7 
).7 
). 7 

3.8 
).8 
).8 
3.8 
).8 

3.9 
3.9 
).9 
J.9 
).9 

3.9 
3·9 
2.6 

99-0 
200 .0 

396.6 

13.3 

200.0 

2.8 

200 .0 
~00.0 

200. 0 
1117. 0 
J.Go.o 
100.0 
81<.0 

162.0 
2011 ,0 
146.0 

2) , ) 
o.o 
o.o 
o.o 
o.o 
0 ,0 
o.o 
0 , 0 
o.o 
0,0 

o.o 
o.o 
o.o 
g,, 

17-'/ 

17.7 
17.'1 
17.7 
17.7 
l'/. 7 
17.7 

J.8Ul.'/ 

204.u 

0. 0 

m.o mt..o 

17 .7 
17.7 
17.7 
1'/. 7 
17.7 

17.7 
17. 7 
17 . 7 
1'(.'1 
17.7 

1'1. 7 
2'1.9 
~8.7 
~B.o 
~7 .0 

lo6,0 
~5.0 
4~.0 

~J,O 
b?,O 

4 1 ,0 
loO.O 
39.0 
36.0 
37.0 

37.0 
)7,0 
'37 .1 
36.0 
]5.0 
34.0 

997.~ 

}2,2 

17.7 

1978.0 

J),O 
31.0 
30,0 
JO,O 
30.0 

29.0 
29.0 
29.0 
28 .8 
28.1! 

19.6 
o.o 
o.o 
o.o 
o.o 

o.o 
o.o 
o.o 

24.b 
}6.8 

J(dl 
Jj.O 
35 .0 
)5.0 
34.0 

Jo .o 
}lo.O 
}3.0 

o.o 

1)02.0 

33.0 
}) .0 
)2.0 
32.0 
)2 . 0 

)?.0 
J2.o 
)2.0 
32.0 
32 .0 

31. :; 
31.5 
)1. ~ 

)1 . ~ 
31 . 5 

31.) 
31.~ 
)1. 5 
19.9 

J , ) 

3.3 
).3 
J ,J 
) , ; 
),J 

) . ) 

). ' 
3·3 
3.3 
3-3 
) , J 

20.~ 

33.0 

3.) 

1257. 0 

ilnU : kir 

J,6 
3.6 
3.(. 
).6 
3.6 

3.6 
),6 
3.6 
1.6 
3.6 

).6 
).6 
),6 
3.f• 
) ,6 

J,6 
).(, 
3.6 
3.1• 
3.f• 

).6 
l .l• 
). 6 
l.l• 
3.6 

3.~ 
),6 
J,n 
J.G 
),8 

}.6 

).8 

j,6 

~.0 
4,2 
4.4 

·-~ ~-9 

6 ,6 
G.6 
7.0 
7.'2 
'(. ~ 

7.5 
7-~ 
7 . 5 
7.) 
7 .5 

'1.5 
7 .5 
7-5 
7.5 
7.5 

7. 5 

7 ·' 7.5 
7 .5 
·r.v 

7 . 7 
7 .6 
~ -9 
8 .0 
6 .1 
6.2 

217 .• 

7.0 

~.0 

JUne 

8 ,2 
8.3 
8.3 
8.2 
B.l 

6.0 
7.9 
'/.8 
1.1 
'1.6 

7- ~ 
7-~ 
7.3 
'{.~ 

7.1 

7.0 
-r.o 
7.0 
7.0 
'( , 0 

6.9 
6.9 
6.9 
G.ll 
6.6 

( .. a 
6 .7 
f.7 
6. 7 
6.7 

Zl9. 5 

7.3 

6,) 

6.7 

215 .0 bll.O 4)5.0 

Mr 

G.7 
6.7 
6.7 
~-1 
~ .·r 

(>.7 
b .'{ 
6 .7 
6 .7 
6 .7 

6 .7 
6 . 7 
(, , '( 

2 .5 
o.o 

u.u 
o.o 
(1 .1 

10.8 
10,8 

10.8 
10,8 
10.8 
10.0 
10.1• 

10 .6 
10.6 
10.€ 
10.6 
10.6 
10.6 

235.) 

?.A 

10.11 

o.o 

46? .0 

Augu•t. 

)2,0 
28. 0 
30.0 
27.0 
:?7.0 

30.0 
'•3. 0 
13.7 
18.~ 
2).0 

18.b 
23.0 
~3.0 
)1,0 
9.1\ 

~3. 7 
18.~ 
19.3 
Jlo. o 
20. 0 

1~ .) 
11.1 
1),7 
lb,J 
37 .0 

13.7 
20.0 
15.0 
13.7 
18.~ 
21, 0 

22 ... 

~) .0 

1380.0 

10.6 
10,6 
lO .fo 
10.6 
10. ~ 

lO. S 
10. ~ 
10), 
10.lo 
10,0 

10.4 
10.) 
10 , 3 
10.3 
10 . 2 

l 0, 2 
Ht.2 
10.2 
1C,? 
10,1 

10,1 
10.1 
10 ,0 
10. 0 
lo.o 

9.9 
9.9 
9. 9 
9.8 
9.6 
9.7 

1lf.? 

10 .2 

10 . t. 

628.0 

&ept.e.aber 

24.0 
23.0 
20,C 
16,5 
l>. (• 

124,0 
•s.o 
1'1,4 
13.0 
15.£· 

11. 7 
11,8 
1l.A 
1).7 
15.0 

15.6 
l). 7 
15.0 
11.1 
lS.O 

lit.) 
14.3 
1f•.5 
12 .4 
9-8 

10.5 
11.6 
10.~ 
10,5 
10.5 

57L.6 

19.1 

121o .O 

11)0.0 

{),0 

5.4 
ll.f 
6 .6 
8.6 

2~8.0 

8 .3 

0.0 

~92 .0 

'I'Otol Acre-~e•t 1970-71 (11, 760.0) 
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)fF:ACi !)~.TT.Y lllf:CttAIU<F. OP lfi.~UOUc;O (;111\tOO~J, A'r F.:",'l'"t.UJ\' ~m~!:r:t 
In t~e-eond-feet 

l'!t•tinn 222·'R 
o~x ()c:to~·r novec'ber ! l)e~;tmber : Jera.a.ry F'~bruary Aprll JUnr 

l 
2 
) ,, 

c. 
'I 
II 
•) 

I< 

II 
II 
lJ ,,, 
~~ 

16 
1'1 
l!l 
19 
~0 

'l'nt.a.L 

Meat~ Oot~Uy 

Dhch.O.r4w 

) .-
2.6 
~ .li 
?.II 
<.II 

z.l\ 
? . II 
).'J 
) . 9 
) .~ 

.,.9 
) . ~ 
2.8 
?..8 
~.H 

Ml'oll.. H.f'llitl 1>'111 )' 
1Hiu>h8.fl:.'~ ?. ) 

Klh. W'Ah l'l&J 1.)' 
()h c:h&.I'I'C :!,') 

ttt•~"orr \1') 
~-tee" 

l 
? 
1 
~ 
s 
(o 

7 
8 
':1 

10 

u 
l2 
1) 
1\ 
l) 

16 
1'1 
111 
19 
20 

2l 
Z'~ 
2) 
2~ 
?) 

,-.,u1 

M.-,.n I>,. !J.y 
'lt r.C"hi i"~O 

l} . r. 
1). 7 
:lf).O 
2f..o 
l~.? 

13-7 
10.2 
l0 . 2 
1~.2 
10.9 

10.~ 

11.1 
10.4 
9.'1 
9-5 

10.2 
H.> 
ll .O 
8.4 
7 .6 

ll.'/ 
7.6 
7 .11 
ll . ~ 
'( .h 

'/ .2 
'{ ,I 
i· .R 
7 . ~ 
0.9 
9.0 

)n.<• 

10.'• 

).1ex. Mcun "oily 
JH t..chnye 2(•.{• 

HS n. 1-k'On 01'\llt 
O LschOrJ~~ '( .2' 

'"'"'~f'(' ln 
!_t'_N • I't.'\.'t 

<). ~ 
9 . ) 

IO.t 
II. 
l?.t'J 

"J? .n 
7.) 
(,,, 
7.3 
(,,? 

•.• ? 
•,,(J 

?. . II 
?..8 
~ .II 

2.8 
?.fJ 
3.9 
,,0 
1·.2 

).0 
s.o 
5.0 
5.0 

17 .(0 

16.2 
).9 

233.0 
931.0 

16,b 

.L'Ill.l 

9)1. /o 

~ .0 

8.9 
9.5 
8.'/ 
6.7 
A.9 

113.0 
~3.9 
10,6 
95 
ll.9 

A.2 
B.O 
7.(• 
7.0 
7,14 

0.9 
9.1 
9.~ 

10.2 
12.2 

l).t~ 
11.6 
ll ,8 
11.3 

U5.C 

lff/.0 
10,0 

19QO,C 
917'0, 0 
~·/~.0 

"'"'· 0 

I),V 

~l!.(l 
2.) 

~ . ·, 

2 . 'l 
? , ') 
8.1• 
2,1\ 

25.C; 
)9.0 

:?~R.o 
l~',i.O 

10.~ 

32>.0 
6.~ 
1.6 
l\.2 
).9 

).9 
-;.o 
7.) 
?.S 
8.4 
0.4 

tvvu. •• 

)2 .3 

l.ll 

lll.o 
J,u.o 

15.(, 
1).(> 
19.'• 

1~.7 
11.1 
11.1 

2~5.0 

ll.l 

8,0 
?.II 

10.9 
1)0.(> 
11,) 

114.0 
llll ·" 2920,r 

~~llo.o 
2~7 .0 

:J1:;Q,O 
JS .r, 
1).C.. 
1).(. 
tll .5 

331.0 

91'/0. 0 3150. I• 

7.0 7.11 

'/,) 
1\,lo 
? ,II 

?. ; 

') ,0 

~.0 

J.9 
;• •. ! 
? .Ci 

?.o 
llO.O 
1?.9 
8.b 
'1.9 

2.f! 
2,11 
2.11 
2.0 
2.0 

?..II 
z.A 
2.8 
2.0 
?,II 

22'/.1 

., ... ) 
\)0,(j 

? .<' 

14.9 
~?t..o 
?lo7,0 

(,c. .. o 
1).9 

13.9 
13.9 
1).9 
13.9 
13.c; 

1~.9 
.11·.~ 
.1( •• 5 
J.6. 5 
16 . 5 
16 . ) 

~0.6 

1).9 

2.~ 
2.) 
?,3 
?.li 

2.0 

~.o 

2.0 
1.9 
2.1> 
;J,R 

?.II 
2.8 
? .II 
? .II 
2,1\ 

~.8 
2.8 
~.II 
2.11 
~.0 

~.0 
'>.C 
).9 
J.Y 
J.9 
).9 
2.8 
2.11 

Oo.v 

}.,(1/ 

),C 

2.0 

171.0 

1~.1 
1~ .1 
1),1 
P.1 
13.~ 

1),2 
15.? 
1'/.'1 
1r.~.o 
••3ft.o 

~oo.c 
21)9.0 
1117.0 
35.0 
~IL.o 

355.0 
lili,O 

30.0 
29.0 
?5. 0 

19.1• 
LB. a 
21.0 
l'/ , '/ 
17.2 

18.; 
J:>t . .. o 
11'9.0 

12.1 

'fl'JO.(. 

2.8 
?..II 
2. ,. 
7.11 
2.11 

2.<1 
2.) 
2 , 'j 
2.') 
?.) 

? . •, 
1()9. 11 

s.o 
'J . O 
'j.O 

5.0 
3-~ 
'1.9 
?.!\ 
).0 
2.0 

~)2.'1 

'/,8 1 

~02.0 

In r:er.ond-reet 

lf·~.o 
1 )0.0 
llj'j,O 
l57.0 
1'~-0 

J~8.o 
l.~9.0 
14).0 
149.0 
1~8.0 

1W'o,O 
1.51,0 
~)),0 
lllli, O 
uo.o 

.lOil,C· 
.. ,,_( 
I&Q .. (j 
J().Co 
)0,0 

~-0 
25.0 
?lo .o 
]2 .0 
71 .. 0 

31-l' 
(,/, , 0 

1>9.<> 
<!\' •• o 
?.~.o 
?11.0 

331'/, 0 

107.0 

2~.c 

t~.t 

(f • 

2.8 
?.II 
2 .0 
~ . n 
2.0 

<!.0 
?.A 
1.9 
).9 .,_,, 

(! .. :; 

lt>. 5 
? .II 
?.S 
2.3 

? .II 
f.,. ~ 

).9 
~ .6 
2 . 3 

? .0 
2 .0 
2 . 3 
? . ) 
2 . ) 

Ul .9 

;»,(1 

:r/lt .c 

2 . J 2.11 
?,5 ? .II 
;• ,U i' .ti 
.,_,, :.~.u 

;.<) <.ll 

1'/ . 1 2 .11 
'{ .~ ~ . 1\ 
~."; ~.A 
?.1 ? ,1\ 
~ . 3 ., .•• 

~ .,, 1 •. ~ 

2,1# '1.1 
:> .o s.u 
:!.) :·.~ 
2.~ ~.A 

~-'• ) .? 
~-.'i •,.o 
?. ) $.1J 
?.) ) .9 
~-3 J.<J 

?.~ ).9 
2.~ 1-9 
:> .H 'J , (I 

2.0 ~ .<l 
2 .6 5 . (1 

?,1\ s.o 
2.8 ~ -0 

16.':1 5 .() 
).\) ::: .o 
$.0 ).9 
2.8 

),'/'/ o, . JA 

17. 1 1.1 

? .0 >.K 

Aprl S I KIY 

?5.0 
24.0 
?.'j , O 
>?.Cl 
24.<) 

27.0 
?1!.0 
24.0 
2'/.0 
27.0 

?4.0 
~G.o 
?A.o 

')Ht,,('l 
'jl\ 

3? ... 
J<: .• 
2Cl.c) 
20,11 
20 ,0 

;?<1.0 
20.0 
?0.0 
;ro.c: 
'-<).0 

J/ .. 0 
~o.o 
19.11 
19.11 
19. 6 

'•).1 

)(ll. . (l 

19.11 

\H.o 
1'/.1• 
17, (, 
li, b 
11. (, 

17.1· 
17.6 
11.~ 
1'/.f• 
~7.~ 

17.6 
1'/.f, 
17.6 
111.0 
1/1, , 

19.0 , ..... 
~o.o 
~0.() 

21 .0 

u;. ~ v ..• 
17. 2 
:>l .tJ 
:>n.o 

19,'1 
ltfl.o 

19?.0 
\11.9 
~).y 

1 ) .7 

II . / 

l( .1• 
15. ? 
17.? 
U\,0 
· ~-? 

11·. ~ 
l(, , 7 
U\.5 
16.<> 
17-~ 

"·'· 21.1. 
:"). C> 
?1.0 
21. 0 

(. ~~ .. ~ 
21.2 

n. , 

July 

2.H 
).9 
).~ 
l.'J 
•,,o 

). ') 
).9 
1-9 
1.9 
).') 

).9 
) . ? 
) .? 
'J . (, 
'j,t, 

).') 
1.9 
).9 
~ .IJ 
ll.~ 

..... 
6.2 
( •. ? 
(•.:! 
7.3 

., ... 
) .0 
5.0 
'j.{l 
s.o 
S .lt 

8 . ~ 

~ ... 

Juty 

20,0 
1?.C• 
lito 
17.') 
1'1 .~ 

1'/.~ 
17.') 
17.5 
l'/.5 ,., .) 
17. '; 
1'/. ) 
1'( . ~ 
17 . ~ 
1'1." 

l'/,7 
1S.<> 
17 .7 

······· Jlt,9 

1'•.9 
1'•. 2 
Jll , q 
1). 7 
n .o 
n.o 

t) .. n 

~ .0 
C..2 
(.,? 

'.? 
i .? 

', . (. 

}.') 
3.9 
1-9 
1.~ 

~ .R 
2.11 
? .A 
?.A 
2.A 

?.II 
2.8 
~.H 
3.9 
1-9 

5.0 
5.0 
5.0 
),(1 

).\) 
3.9 

l)O.fl 

~.?1 

t: ,? 

:' .8 

1},'/ 
13.9 
J~.?. 
1•~·'· 
1( .? 

1';..9 
19.1 
22.0 
19.7 
ln.? 

16.7 
lf. .!. 
1~ •• 

t9f .• O 
"·4 
1(.,;') 

15.7 
lh.4 
t7 .? 
19.9 

b7':.·• 

~L'l 

Ji. I 

SepU!2r.ber 

3.9 
2.8 
? . ll 
2,8 
? ,R 

2.8 
2 .1! 
? .R 
;,~,g 

?.0 

;.- ,6 
2.h 
2.R 
? .1\ 
).9 

3.\1 
2.6 
5.0 
H.~ 
'/.) 

119.) 

).?fl 

II. I. 

? . ll 

1),11 
I~ .9 n.·, 
l'•.CJ 
tJ•.9 

l~( .. o 
1b.t 
1),0 
15.4 
1).? 

1'), 7 
15.9 
!ll.J 
111.~ 
H .'t 

Ill,• 

2(. J 

1.•.• 

l j . :. 



MEAN DAILY ~ISCHAHGE DP PACOIWA CllC~K l'I.IJN£ BR!,C)II VACO~ DAI< 
In s~teond-feet 

St-tt1on llA B-R 
Da.y : Oet..obcr Noveillbor:r tlec·~r : .J_a.rs:m rebruary 

• 
7 
II 
? 
~0 

1). ( ! 
C. (, 
0.6 
0,6 
0,1. 

0.6 
o.o 
o.s 
0,5 
0.) 

11 0,) 
.12 o.s 
~3 0.) 
~~ (1.> 
J~ c.~ 

ll\ 0.5 
1'1 0.5 
10 o.s 
19 0 . ) 
20 0.) 

21 0 . 5 
22 0.) 
23 0 .~ 
2~ o., 
2) 0 .1. 

26 () . ~ 
21 o. ~ 
2R o,, 
29 o.~ 
30 0,5 
31 0., 

Mfttn l).tl,.v 
Di r.r.har-~t 0, ';) 

)Cu·, r.tu n Oa1ly 
l)i tehllr&t o. G 

)ltn. ICun O&il,r 
'Pt•eh.,.a• o.) 

Runotr Lu 
Ac re-reec. )2, 0 

o.s 
o.~ 
0 . ) 
0 . ) 
0 , 5 

0,5 3.8 
o.~ 2 .1 
0 ,6 
0.6 
0 .6 

0,6 9-9 
0.6 6?,0 
o.~ nl.O 
0,5 58.0 
0.5 6o.o 

0.5 55.0 
0.2 51,0 

6~.0 
79.0 
77.0 
)6,0 

n.1 619., 

0.~~ 20. 0 

0.6 79·' 

27.0 12)0. 0 

2, 0 
?.0 
i?. O 
2 . 0 
2.0 

2 . 0 
2.0 
2.0 
2.0 
2,0 

2 .0 
2.0 
~ . o 
?. . 0 
? .0 

2,0 
2.0 
2,0 
?,0 
2.0 

2.0 
2,0 
2.0 
2.0 
:!,0 

2.0 
2.0 
2.0 
2.0 
2,0 
2.0 

(>2.0 

2. 0 

?,0 

? , 0 

12].0 

'10. 0 
59.0 
51>.0 
)). 0 

26.0 

?.0 
2 . 0 

~5.0 
1~.0 
? .~ 

7 . '{ 
8.1 
B.~ 
11.3 

) \ , ' . 

2 3. 0 
22, 0 
22,0 
?2,0 
22.0 

22.0 
2?,0 
22.0 
22.0 
22,0 

10,6 
0,6 
0.6 

(.<(,.3 

22. 0 

$9. 0 

o.G 

1200.0 

ItO tnrt.•ntaMO.tc dhcl11T¥t· r l-.:Ns vere )IC'W:'i.ly dl!ln release&, 
('} Denottt 1NL~n1 C'1cant. !low. 

Station i 28 -R 
tober : ttovece er : Dctc«t 

7 . 1 
).6 
6 .6 
8.1; 

10, 7 

6 11. 7 
7 8. 6 
6 7.1 
9 5.0 

10 ).0 

11 , ,o 
12 7 . 1 
l3 ·w 
1.~ ·r.J 
~~ 7.1 

lfo 5,0 
l7 4.5 
18 3-9 
19 5.6 
?() , ,6 

?l ),6 
22 4.S 
23 5.0 
2~ 5.6 
25 ),6 

26 ).6 
27 7-• 
28 ,,6 
?.9 7.1 
30 7.1 
31 10.2 

!otd 2C4 .5 

Nton D• ily 
Ohcharca G.6 

MI.K.- keM Dally 
Dilchare• l.l . 7 

Min. Wean naUy 
Ohchor11• 3.9 

Ru.notr ln 

8.6 
11.7 
10.2 
8.6 
5.6 

J/;.0 
2.8 
2.8 
).4 
2.8 

2.8 
).~ 
3-~ 
?..B 
z.a 
2. 6 
2. 8 
3-~ 
3-~ 
3-~ 

) . 4 
3.4 
].4 
). ~ 

22.0 

21.0 
7. 1 

2lo8.0 
n1.o 
10.2 

1216.~ 

771,0 

2.8 

8.6 
~9.0 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 

281 ,0 
105. 0 

8. 6 

2<X>.o 
8.6 
8.6 
8.6 
8.6 

8.6 
8.6 
8.6 
6 .6 
8.6 
8.6 

8 73.2 

281,0 

8.6 

: ..... ~. 

(1,6 
8,6 
8.6 
6.6 
8,6 

8,6 
8.6 

16.2 
14.7 
14.7 

13.• 
99.0 
n.7 
8.6 
8.6 

6.& 
6.6 
8.6 
8,6 
8.r. 

8. 6 
8.6 
8.6 
8.6 
8.6 

8.6 
10.2 
10 .2 

6 .6 
8.6 
8.6 

8,6 

10,2 
8,6 

10,2 
10.2 
10.2 

10,2 
10.2 
13-~ 
17.8 
19.3 

1C>.2 
8.6 
5.6 
5.6 
7.1 

75.0 
20.0 
14.7 
14. 7 
~~-7 

11. 7 
10. 2 
10. 2 
10. 2 
ll.? 

8.6 
s.o 
s.o 

13.~ 

28,0 

5.0 

19.0 
19.0 
2) .0 
28.0 
25,0 

2).0 
22,0 
22,0 
22,0 
n.o 

12.8 
7.9 
?.9 
?.9 
1-9 

7.•) 
8.9 

1.0, 9 
22 . 0 
3~.0 

33.0 
19.1 
8.6 
7-~ 
7.~ 

?.~ 
6.7 
6.7 
6.7 
6.7 
6.9 

6,7 

93?-0 

Apr il 

6. T 
6. 7 
6.7 
6.7 
6.7 

6.7 
6.7 
6.0 
6.0 
{, , () 

6.0 
8.9 
II.? 
6 .9 
8.9 

8.9 
8.9 
II.? 
6.9 
6.9 

8 .9 
7.6 
6.1 
6 .1 
6. 1 

6. 1 
6.1 
6.1 
6.1 
6.1 

1 , (1 

•29.0 

In n cond - ftc:t 

13.2 
ll.? 

5.6 
5.6 
5.6 
5.6 
).6 

5.6 
5.6 

Jh.O 
16.2 
16,2 

16 ,2 
16.2 
16.2 
16.2 
16.2 

10 ,2 
8.6 
8.o 
11,6 
8,6 

8.1\ 
8',6 
8,6 
8 ,6 
8,6 

10,2 

10 . 5 

)6,0 

).0 

A r 

~.( 
8 .6 
7. 1 
7-1 

10 . 2 

10 . 2 
8,(> 
7.1 
s.6 
s.6 
) , 0 
6.6 

10.2 
u o.o 

) . 6 

~. ~ 
~-5 
~- 5 
7.1 
~.o 

~-~ 
5.0 

~:~ 
~.5 

~-5 
~-~ 
4.~ 
7.1 
5.6 

286.6 

110 . 0 

(,.l 
6.1 
6.1 
6.1 
6.1 

6.1 
8.0 
9-~ 
9-~ 
8.il 

6.2 39.0 
, ,8 y.,o 
$.) J?.C 
4,6 ~~.() 

4.6 )3.() 

4 .8 1 .0 
4 .8 1 .0 
~ .8 l.O 
~.6 l.O 
~.II l.O 

4.8 1 , 0 
4,1 1.0 
) .4 1 .0 
) .4 1,0 
4 .) 1 ,0 

2 , 2 1 ,0 
2 . 2 1.0 
2.2 1.0 
2.2 1 .0 
2,2 1 .0 
2 . 2 

2.2 1.0 

J09.o m .o 

4.5 
4 . ) 
7. :L 
7-1 
s.6 

.I\. no 

'),\• 

5.G 
).6 
5.6 
, ,6 

2LCI 5.6 
16.2 '/, 1 

8 .6 7. 1 
~.6 7. 1 
5.6 8.6 

,.r, 13.? 
5. 6 13-2 
8.6 8. 6 
H. 6 6 . 6 
7.1 ~.6 

5.6 ) . 6 
5.0 5.6 
,,6 ~.6 
s.o s.6 
,.6 ~.6 

8.6 5.G 
8.6 ).6 
7.1 5. 6 
8.6 ,.G 
?.1 ,,0 

1-~ ~-' 
? .1 3-9 

1~.·/ k.5 
~.6 ~-5 
5.f· 5.(, 
,,6 

233 .8 191. \ 

7.54 6 . )7 

21.0 

3.9 

1 ,0 
l,O 
l , O 
1 . 0 
1.0 

1 ,0 
1 ,0 
1.0 
1 .0 
1.0 

1 ,0 
1 .0 
1 .0 
1.0 
LO 

1,0 
1.0 
1.o 
1 . 0 
1 .0 

1,0 
l.O 
l.O 
1.0 
1,0 

1.0 
1.0 
l.lt 
1.0 
1 .0 
1 .0 

31.0 

l.O 

LO 

l.C: 

6 1.0 

1,0 
1,0 
1.0 
1.0 
l . O 

1,0 
1.0 
1.0 
1.0 
1.0 

1 .0 
l.O 
1.0 
l.h 
1,0 

1 , 0 
1 ,0 
l.O 
1.0 
LO 

1,0 
1.0 
l.O 
1,0 
1,0 

1.0 
l.O 
1.0 
1,0 
1,0 
1.0 

31.0 

1.0 

1,0 

61,0 

Sopteber 

1,0 
1.0 
l.O 
l.O 
:l, O 

1.0 
1.0 
1 .0 
1 . 0 
1.0 

1.0 
1 . 0 
1 .0 
l. C' 
1.0 

1.0 
l.O 
1.0 
1.0 
l,O 

1.0 
1,0 
1.0 
1.0 
1.0 

1.0 
1.0 
1,0 
l,O 
1,0 

)0.0 

LO 

1.0 

1.0 

6o.o 

Totll Acrt· f..,t 1970·71 (~990. 10) 

.. . so 

'/, 1 

2.8 

Au u. 

2,2 
2,2 
2.8 
2.2 
2.2 

5.0 
6.6 
6.1· 
8.6 
?.1 

183.8 

~-93 

10,2 

7,1 
7.1 
7.1 
5.6 
5,n 

7.1 
7.1 
7.1 
·r.1 
8. 6 

e.c. 
8.6 
8,6 
8.6 
8.6 

8.6 
R.~ 
8.6 
8 .G 
8.6 

21'/.G 

7.2~ 

10.2 

~A~··~·~·~r·~·~·~~~·06~-~o~--~2~~~~o~·~o~~1~7~30~.~o~--~7~629~-0~--~1="6~,~o~--~6~~~-o~--~i~~~·o~~··~b='·~-0~~3'~~?~7L7~-o~ __ AJ6~5~-~C>----~~~~~2·~o 
Totol Aon·f••~ 1970-71 (9200.0) 
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AND 
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State Well No. 

lN I lltW -06K3 
lN/l4\'I-06K4 
lN/l5W -07Dl 
W/l6W-l2Ll 
W/l6W-l5Nl 
lN/l7W-01Gl 
1N/l7W-01Jl 
2N/l3W-34B2 
2N/l4W-09Kl 
2N/l4W-l4Kl 
2N/l7W-36Rl 
3N/l5W-36Fl 
1S/l3W-o4c2 

W/13W-l9B4 
lN/13W-l 9J2 
lN/l5\ol-23Ll 
2N/l3W-34Ml 
2N/l4W-l3Kl 
2N/l7W-13H2 
2N/l71-I-19Ql 
3N/l5W-21Pl 
3N/.l5W-26Gl 
3N/15W-34K4 

WELLS DRILLED 1970-71 

Owner 

Los Angeles Department of Water & Power 
II II II II 

Los Angeles County Flood Control District 
II II II II 

11 11 11 11 

II II II 11 

11 II II II ,, II II lr 

II II II II 

Metropolitan Water District of Southern California 
Los Angeles County Flood Control District 
Metropolitan Water District of Southern California 
Western Oil and Gas Association 

WELLS DESTROYED 1970-71 

City of Glendale 
Roger Jessup Farms 
Cecilia Vanonie 
Metropolitan Water District of Southern California 
Silvestre Hernandez 
W. E. Silverwood 
Livingston~rabam, Inc. 
Unknown 
Mullin Investment Company 
City of San Fernando 
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EXCERPT OF 

" EARTHQUAKE EMERGENCY REPORT- CITY OF LOS ANGELES 11 

FEBRUARY 1971 

I INTRODUCTION 

The Los Angeles area was jolted by a strong earthquake on 
Tuesday, February 9, 1971. The quake hit at 6:01 a.m. and had, a 
magnitude of 6.6 on the Richter Scale. Its epicenter was in a sparsely 
settled area north of the City of Los Angeles, about 10 miles east of 
Newhall (see Exhibit 1). 

Hardest hit by the earthquake were the Granada Hills, Sylmar 
and Olive View areas of the City of Los Angeles and adjoining areas of 
the City of San Fernando. In these areas, all lying within a three-mile 
radius in the north part of the San Fernando Valley, the U. S. Veterans 
Hospital, the Olive View Sanitarium, a major freeway interchangt, the 
jointly owned Sylmar AC-DC Converter Station, the Metropolitan Water 
District's Joseph Jensen Filtration Plant and the DWP Water System's 
Van Norman Reservoir Complex and distribution system, as well as many 
other structures, sustained major damage. Private homes and businesses 
suffered severe damages. The earthquake caused at least 64 deaths. 
When the final assessment is made, the total loss may be as much as 
$1 billion. 

This report describes the damages incurred and the actions 
taken, immediately after the earthquake and in the following days, by 
the Water System of the Los Angeles Department of Water and Power. 

The Van Norman Reservoir Complex 

The Water System's Van Norman Reservoir Complex is the terminus 
of the. two Los Angeles Aqueducts which deliver 80 percent of the total 
water supply to the City. The complex consists of two major rer.ervoirs 
formed by the Upper and Lower San Fernando Dams, a smaller bypass 
reservoir, a complex of bypass pipelines, penstocks for power stations, 
bypass channels, chlorination stations and standby pumping stations. 
Fanning easterly, westerly and southerly from the Van Norman Complex are 
major water pipelines which distribute and transfer water to other areas 
of the City (see Exhibits 2 and 3). 
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The complex is so designed that normal water supply to the City 
can be maintained, at least for a time; even if one or more facilities 
are out of service. For example, i f one reservoir was out of service, 
water could be diverted through bypass pipes and channels around the 
reservoir. If one aqueduct was out of service, water could be diverted 
through interconnections from the other aqueduct to provide service to 
the trunk lines which are normally supplied by the aqueduct out of 
service. If both aqueducts were out of service at the same ti~e, 
service could be maintained by drawing upon the stored water ir the two 
reservoirs, either by gravity or by operating standby pumping stations 
(see Exhibit 4). 

The Upper and Lower Van Norman Reservoirs, both aqueducts and 
four major trunk lines delivering water westerly and easterly through 
earthquake ravaged areas were damaged, causing disruption of water service 
to approximately four percent of all services. 

Damages to Facilities (Noted on Tuesday, February 9, 1971) 

Lower Van Norman 

The upstream face of the dam of Lower Van Norman Reservoir had 
suffered a major slide with a width of roughly 1,000 feet. The top of the 
remaining embankment was roughly six feet above the water surface and 
fractured but the buttress fill placed on the downstream face in 1940 
contained no cracks (see Exhibit 5). The tower for Outlet No. 1, or the 
east outlet, disappeared under the water and was later found to have tilted 
northerly and sheared 20 feet above its base. The bridge to the tower for 
Outlet No. 2, or the west outlet, was badly twisted and buckled. 

Upper Van Norman Reservoir 

At the Upper Van Norman Reservoir there was evidence that the 
downstream face and crest had moved downstream. The junction of the upper 
end of the spillway and the bypass channel was damaged and undermined by 
flowing water. The bridge to the tower for Outlet No. 1 was down. Two 
sides of the portal vault of Outlet No. 1 were pushed inward, and muddy­
colored seepage was flowing from one corner. Downstream from the vault 
a flow of approximately 100 cubic f eet per second was discharging from a 
broken pipe and flowing across the basin into Lower Van Norman Reservoir. 

The lining of the tailrace channel of San Fernando Power House 
No. 3 was fractured and the banks were eroded by water flowing through and 
around the power house from the damaged pens tock. 

At the junction of the high-speed channel and the bypass channel, 
the stilling basin walls and gate structure were cracked. The concrete 
lining of the bypass channel was cracked and many sec tions were lif ted 
and displaced. 
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First and Second Los Angeles Aqueducts 

The damages to ~queduct facilities were confined primarily to 
the First Los Angeles Aqueduct Penstock, the Cascades, the Saugus Pipeline 
of the Second Los Angeles Aqueduct on the north slope of Terminal Hill, 
the First Aqueduct in Magazine Canyon just north of Terminal Hill, and 
various tunnel and conduit sections of the First Aqueduct between the 
City limits and San Francisquito Canyon. 

Inside the San Fernando Power Plant, cracked control valves 
and scroll cases on Units 1 and 2 left the plant inoperative. The 
resulting uncontrolled flow from the Penstock caused severe damage and 
erosion to the power plant foundation and tailrace channel. Throughout 
the entire Penstock from the power plant upstream to the head-gates at 
the Cascades there was evidence that rivets had been pulled out as a 
result of pier supports displacing the external stiffener rings. It 
appeared several piers had sunken one to t\·10 feet, the 3/8-inch steel 
plate had buckled at pier supports, and one-. of the expansion joints 
pulled apart nearly 20 inches. 

Damage in the vicinity o£ th~ Aqueduct Cascades consisted of 
extensive cracking, with most of the damages confined to the First Los 
Angeles Aqueduct Cascades. The concrete channel lining was badly cracked 
in many areas and some sections were uplifted and displaced. 

The Terminal Hill spillway structure of the Second Aqueduct 
was essentially undisturbed; some damage to the pad paving was evident 
as well as numerous slides along the access roadway. Some areas of the 
Terminal Hill pad were visibly sunken and portions of the 77- and 
54-inch vault piping had separated. 

Some of the most extensive Second Aqueduct facility damage 
occurred on the north slope of Terminal Hill where the 77-inch Saugus 
Pipeline is supported aboveground on concrete piers. The pipeline 
appeared to have suffered a compression failure due to the northward 
movement of part of the slope. Anchor blocks and piers apparently were 
heavily jostled on the upper half of the slope, with piers being dis­
located six inches to a foot downhill with respect to the pipeline. The 
pipeline appeared to have accordioned on itself at mid-slope, resulting 
in a 6-inch collar on the pipe and spilling water from the collar causing 
severe erosion around piers and anchor blocks. 

Damage to the First Aqueduct in the Magazine Canyon area, just 
north of Terminal Hill, consisted of extensive cracking in the box conduit 
at the junction of the Maclay High Line conduit causing numerous leaks 
and extensive erosion . It appeared that the Magazine Canyon area settled 
nearly a foot relative to the Aqueduct and High Line. 

Along the First Aqueduct, between Magazine Canyon and San 
Francisquito Canyon, north of the town of Saugus, conduits and tunnels 
were badly cracked in numerous locations and air valves were damaged on 
many of the siphon sections. 
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Water System Facilities West of the Van Norman Reservoirs 

West of the Van Norman Rese rvoirs, approximate ly 14,000 
services and 1,200 fire hydrants were without wa ter. 

The 54-inch Susana Trunk Line , \vhich suppl ies water to t he 
higher elevations of the Por ter Ranch area, sustained three major breaks 
and one coupling s eparation. The 48-i nch Granada Trunk Line, supplying 
the d~tmaged Miss i on Hills and Granada Hills area, as well as other 
portions of the West Valley, was severely damaged, especially that portion 
located in the utility corridor just west of the San Fernando Power House. 

The Sesnon Tank, with a capac ity o f 2 million gallons and 
located northwest of Porter Ranch, and the Granada High Tank, with a 
capacity of 590 ,000 gallons and located northeas t of Porter Ranch, were 
serious l y damaged and l eft without water supplies. 

In all, some 300 breaks, sha ttered mains, <Jr service l eaks were 
found in the West Valley area. 

South of the Lower Van Norman Reservoir, quantities of mud and 
sand were sucked into the trunk lines and distribution mains through the 
many breaks. In addition to mud and sand, rocks and chunks of broken 
concrete entered the water system through the tilted and s heared tower of 
Lower Van Norman Reservoir and were spread over a 25 square mile area. 

Wate r System Facilities East of the Van Norman Reservoirs 

East of the Van Norman Complex, approximately 10,800 services 
and 850 fire hydrants were without wa ter. 

At the junction of the 54- inch Upper Van Norman Bypass and the 
30-inch Olden Street Diversion Line, two large couplings had pulled apart. 
The tunnel and conduit sec t ions of the Maclay High Line, a concrete box 
conduit built in 1917 which supplies water to the Sylmar and Olive View 
a reas sustained heavy to modera te damage, but the extent of the damage 
was not known until full inspec tion was made on March 19, 1971. At the 
terminus of the Maclay High Line, the Maclay Reservoir, a concrete lined 
and covered reservoir, whose capacity is 5.3 million gallons , was dry; 
its timber roof and supports were collapsed and t he concrete lining in 
t:r..vo corners was cr acked and di splaced . The Maclay Reservoir outlet lir:es 
were pulled apar t and broken in numerous places; one 1,800-foo t long · 
section of 22-inc h riveted pipe averaged one leak every SO feet; and 
anothe r 1 ,400-foot long section of 24-inch pipe average one leal: every 
70 feet . 

In all, 1,200 breaks, shattered mains , or service leaks were 
found in the East Valley areas , with the highest concentrat ion in the 
Sylmar area. 
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II INITIAL REACTIONS 

Lower Van Normar1 Reservoir 

Robert E. Noel, reservoir keeper, was the first to view the 
damaged dam holding back 11,200 acre feet of water, or 3.6 billion 
gallons (design capacity was 20,518 acre feet), in the Lower Van Norman 
Reservoir. Mr. Noel, aroused from his sleep , drove from the reservoir 
keeper's house at the base of the Lower Dam up the road to the crest. 
Even though it was dark and the air was still dust-laden, Noel could see 
enough of an outline of damage which prompted him to retrace his steps 
to make the first of two calls, at 6:10 a.m., before telephone service 
failed. 

Clyde W. Carney, also a reservoir keepet·, who lives just minutes 
away from the Lower Dam, arrived and headed for the Upper Van Norman 
Reservoir. Fraser M. Crofts, engineer of the Water System's Inspection 
Section, arrived from his home in the Valley at about 6:18 a.m. and was 
followed by Robert Merrill, an engineer with the Division of Safety of 
Dams of the Department of Water Resources. Their messages were by radio 
at 6:24. Helmer F. Hanson and Oscar E. Hensge~, two Water System Design 
engineers, arrived together and were followed by Justin M. Wool, Engineer 
in Charge of the Water System's Dams, Geology and Materials Section, who 
arrived between 6 :55 and 7:15 and subsequently took charge of emergency 
operations at the dam. 

The principal concern was that major earthquake aftershocks 
would further damage the embankment of the Lower Dam. Of less concern were 
the considerations that wind-whipped waves would further ero0e the damaged 
embankment and allow the dam to be overtopped, or that the hanging scarp 
left by the slide would fall, or the upper dam would fail and create a 
wave which would a l so overtop the dam. 

The dam was inwediately inspected by the engineers for damage. 
Observation wells and drainage systems were checked. Pore pressures, as 
determined by the observation wells, increased for a short time but 
rapidly returned to normal. Seepage was found to be above normal with 
some turbidity, but very shortly returned to normal. Measurement and 
settlement aurveys made later showed that the berm moved approximately 
two feet southerly and settled nearly half a foot. 

Beginning at 6:30a.m., February 9, steps were taken to increase 
the normal outflow from the lower reservoir. Water was spilled at a 
variety of places into flood control channels, the Los Angeles River, and 
the Tujunga Spreading Grounds. Water was transferred to other storage 
locations at Franklin, Stone Canyon, Hollywood and Santa Ynez Reservoirs 
(see Exhibit 3). Demand for Van Norman Reservoir water downstream was 
created by shutting off well systems at the Vanowen and River Supply 
Conduit Wells and by starting the Sheldon Pumping Station to pump low 
system water to higher deficient areas. The U. S. Corps of Engineers 
contracted with Stang Hydronic, Inc., to provide 11 pumps, which pumped 
directly from Lower Van Norman Reservoir into Bull Creek Flood Control 
Channel. 



The maximum average rate of outflow from Lower Van Norman 
Reservoir for any one day was 660 cubic feet per second (cfs); the peak 
rate was 700 cfs. Pumping accounted for 30 to 60 cfs maximuffi (see 
Exhibit 6). Spilling operations were discontinued February 12 when the 
water surface d~opped from elevation 1,109 to 1,092 feet and the volume 
had been reducec. from 11,200 to 6,500 acre feet. Water was used in the 
system until February 19, when the turbidity sharply increased because of 
an underwater slide. The balance was drained into Bull Creek by four 
12-inch emergency taps to the 78-inch outlet line. 

Upper Van Nc•rman Reservoir 

The main concern for the Upper Van Norman Reservoir dam was 
that piping was occurring as evidenced by the muddy-colored seepage which 
appeared at one corner of the portal vault of Outlet No. 1. The tower 
gates and a gate downstream were closed to isolate the outlet line, and 
blowoffs were opened to relieve the pressure in the outlet line. 
Immediately, the flow at the corner of the vault decreased and the color 
slowly cleared up, indicating that the muddy-colored seepage was originating 
from leaks in the tower gates or foundation. 

On February 9, at about 7 a.m., the outflow from Upper Van Norman 
Reservoir was increased by opening a 48-inch needle valve to discharge 
water into the Chatsworth High Line, and subsequently some of this discharge 
was spilled into the Los Angeles River (see Exhibit 6). In the afternoon, 
two 24---inch holes were cut in the 99-inch bypass pipeline downstream 
where it crosses Bull Creek to increase the out f low and supplement the 
existing 12-inch blowoff. 

The next day, spilling was discontinued and the rate of outflow 
was reduced to that required to supply the Chatsworth High Line. 

A new operating level for the reservoir was established at 
elevation 1,195 feet. When the water level dropped to this level 
February 12, the volume of water had been reduced from the full capacity 
of 1,848 acre feet, 602 million gallons to 625 acre feet. 

Measurement and settlement checks indicated that the relative 
lateral movements of the west and east abutments were 0.4 and 1.7 feet 
northerly, respectively, and the dam embankment moved a maximum of 5.1 
feet southerly at one location. The settlements of the east and west 
abutments were 0.1 and 0.5 feet, respectively, and the maximum settlement 
of the embankment was three feet at one location. 

First and Second Los Angeles Aqueducts 

After the initial shock and assessment of damages in the 
Sylmar-Van Norman Lakes area, the initial operations of the Aqueduct 
Division were to halt the flow of Aqueduct water into the badly damaged 
area. 
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Flow in the Saugus Pipeline of the Second Los Angeles . Aqueduct 
was already being reduced at the time of tf:le quake due to a plaimed 
three-day shutdown for repair work scheduled in advance to commf.mce at 
6 a.m. on February 9. This flow was being terminated at Drinkw~ter 
Reservoir, the northern terminus of the Saugus Pipeline and northeast 
of Saugus. 

The flow in the First Aqueduct was ordered stopped at Fairmont 
Reservoir, west of Lancaster, at about 7 a.m. Aqueduct personnel stationed 
at Dry Canyon Reservoir to the south were instructed to trap the remaining 
Aqueduct flow in transit from Fairmont and discharge it through blowoff 
valves at Dry Canyon. 

Access into the Cascades and Terminal Hill areas was extremely 
difficult due to road outages and numerous slides. By mid-day, Wells 0. 
Abbott, Aqueduct Division Southern District Engineer, was able to get into 
the area and meet Glen B. Wallace, Southern District Superintendent, who 
had driven down from Aqueduct offices :f.n Mojave to inspect damages near 
Terminal Hill, Magazine Canyon and various points north along the Aqueducts. 
After inspecting the damages, Messrs. Abbott and Wallace formulated plans 
for repair work activities for the following day. 
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SAN FERNANDO 
POWERHOUSE NO.3--

GRANADA TRUNK LINE - ~ 
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BYPASS RESERVOIR-

HAYVENKURST AVE 

LOWER 
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RESERVOIR 

VAN NORMAN RESERVOIR COMPLEX 
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A. GENERAL 

EXCERPT FROM 

" REPORT ON THE CITY OF SAN FERNANDO 
WATER SUPPLY SYSTEM" - NOVEMBER 1971 

I I I. WATER SUPPlY SYSTEM 

The water supply system consists essentially of seven wei Is, two 
~~s t_e:_c.J?._~_":'Pi~_9. __ ~!~!L<?.~~--~~5!_!_~-~-.r=~~~-L~!J.~~---;_~?!.~ g~ -~~?.~~~<?.!.~ 5--
tor serving the High, Middle1 and LOW Le~e l D r st~lb~fion Zones. 
The Middle Zone water supply is obtained from Wei Is No. 2, 3, 4, 
5, and 7A, and the MWD Booster Pumping Stat ion, and is stored in 
Reservoirs R-2 and R-5, which are interconnected and 11 floats" on 
the system. The High Zone water supply ts obta ined primarily from 
Reservoir R-2 which is lifted to Reservoirs R-3 and R-4 by the 
High Leve l booster pump(s) . The Low Zone water supply i s obt ained 
from We II s No . 1 and 6, and "is stored in Reservoir R-1. A tie 
with the Middle Zone di stribution system provides supplemenral 
water into Reservoi r R-1 when required , through an automatic 
hydraulic-ope ra te9 altitude valve at the reservoir. 

B. DESCRIPTION OF FACILITIES 

t. Water Wei Is 

a. Well No.1. This well, drilled in 1901, is located 
northeast of Fourth and Hubbard Streets . It apparen-

-fry-wa·s-··-notcfamage(:r-by--7ftie-ear--Fhquake--and did not 
require major modification. The pump is a Gould 
Model 10JMC, 4- stage, oil-lubricated I ine shaft deep­
wei I turbine pump , with 8- inch diameter by 120-foot 
long column , set in a 15-inch dia~eter by l70~foot 
casing. The pump is driven by a 1760-rpm, 30-hp , 
Gener a l Electric Motor No. 12F5612S, operating on 220-
volt, 3-phase, 60-Hert z power. 

, 
b. Wei I No. 2. This well ·, dri I Jed in 1910, is located at 

the southeast corner of Borden Avenue and Sayre Street. 
I t was- -da-r71a-fjed--b-y ___ the- ·ea-rfFiq"liake···a-ri cf --requ-T r·ecf -repTa'Ce-
ment of the pump and other modifica tions. The new 
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pump Is a Worthington Model 10H, 7-stage, oil-lubri­
cated, line-shaft deep wei I turbine pump. Th~ pump is 
driven by a 1760-rpm, 50-hp, General Electric Motor 
No. 6328929, operating on 460-vo !t, 3-phase, 60-Hertz 
power. 

; ' 
c. We I I No. 3. This we I I, d r i I I ed prior to 1920, is 

located at the southwest corner of Borden Avenue and 
_ _p_ye r:._ s t r~~!. ltw·a·s--cf~riiag.ed--by--f he--ea.rHiq u a ke-a n<r··--

required replacement of the pumping unit and other 
modifications. The new pump Is a Layne & Bowler Model 
12RH, 5-stage, oi !-lubricated I ine shaft deep well 
turbine pump with 10-inch di ameter by 200-foot long 
column set in an 18-inch diameter by plus or minus 
309-foot casing. The pump i s driven by a new 1770-rpm, 
125-hp, U.S. Corporation e lectric motor, operating on 
460-volt, 3-phase, 60-Hertz power. 

' , 

d. ~leI I . No . 4. This \>leI I , d r i I I ed in 1926, is I ocated 
northwest of Eighth and Hubbard Streets. It was not - serTous-1 y damagecr_1_y ___ t;:ieea·rthqu.ale· .·--·-The pump co I umn 
required clean ing and was repa ired . A conducto~ cas­
ing Is apparentl y needed for th is wei I. The pump is 
a Peerless fvbdel IOMA, 6-stage , water-lubricated line 
shaft deep wei I turbine pump with 6-inch diameter by 
230-foot long column set in a 14-inch diameter by 481-
foot casing. The pump is driven by a 50-hp, 1750-rpm, 
General Electric Motor No. FBJ615470, operating on 
460-volt, 3-phase, 60-Hertz power. 

e. Well No. 5. This l'lell, dri li ed in 1950, is located 
southeast of Eighth and Hubbard Streets. The extent 

--of--damage~---~ t anY:-cause(r"by--fhe-·eadhquake has not 
been determined. The pump is a Johnston Model 10BC, 
8-stage, oil-lubricated , line-shaft deep we! I turbine 
pump. The pump is driven by a 1760-rpm, 50-hp, U.S. 
Corporation Motor No. 874839, operating on 460-volt, 
3-phase, 60-Hert z power. 

; < 

f. Well No.6. This wel l, dr i lled in 1955, is located 
northeast of... Fo.!:!.rJ"..b_JlJ}.Q __ Hubb.~rd_j!reets. The extent 
of damage, if any, caused by the earthquake has not 
been satisfactorily determined. The pump is a 
Winthroath Model 12-352, <! - stage , oil-lubricated, I ine­
shaft deep wei I turbine pump with 8-inch diameter by 
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170-foot long column set in an 18-inch diameter by 
301-foot casing. The pump is driven by a 1760-rpm, 
40-hp, General Electric Motor No . UMJ627014 , ope rating 
on 460-volt, 3- phase , 60- Hertz power . 

I 
l 

g. Wei I No. 7. This wei I, dri I led in 1960 and located 
on the south side of Glenoaks Boulevard easterly of 
Hubbard Street, was severely damaged by the earthquake. 

- rt contained the only submersible deep wei I pump owned 
by the City. Although des ign mod ifi cat ions were made 
for this wei I, it was later dec ided by the Corps of 
Engineers to abandon it~ in accordance with Department 
of Water Resources Bulletin No. 74. As of this date, 
the equipment has been dismantled and the wei I pro­
perly fi I led with concrete . 

h. Wei I No. 7A. This wei I was dri! led after the earth­
quake to replace the water supply lost when Wei I No. 7 
~as abandoned. It is located at the northwest corner 
_Qf_~?.ioriL<![Id Dc_2nf i e I d Streets. The--pump-and-motor 
previously installed at Yle l l No.-3 was reinsta ll ed at 
We ll No . 7A. The pump is a Gou ld Mode l 14JHO, 6- stage , 
oi I- lubricated ·I ine-shaft deep well turbine pump with 
12- inch diameter by 300- foot long column set in an 18-
lnch diameter by 377-foot casi ng. The pump is driven 
by a 1170-rpm , 100-hp, U.S. Pump Company Motor No . 
102115, operat ing on 480-volt, 3-phase, 60-Hert~ 
power. 

I 
c 

2. Booster Pumping Stations 

a. -High Level Booster Pumping Station. This booster pump-
{ng station, constructed in 1963 , i s located at the 

·northwest corner of Hubbard and Oronfield Streets. Yf1-ere. -was-no--e-vra·ence-0:r ·e-a·r:fh"Ci.liake. -z:iarr1a9e-· to ··ti1. r-5·· 
t~cil rty. Two identical pumping units are instal led. 
J;:ac;h pL!_mp is C! ~eer I ess Mode 1 1 OMA, 2-stage, water­
IL!br,icated , vertical .. canned turb ine pump . Each pump 
~scdciven by a ~760-rpm, 20-hp motor operating on 460-
vo It, 3-p hase , 60-Hertz pm~er. 

I 
I 

b. ~vD Booste r Pump ing St ation. This booster pump ing 
station constructed subsequent to the earthquake, is 
located at the northeast corner of Jess ie and First 

2.tr..~~t? __ . Source of ·wateir·· 5-u p·pry- for:·· t'tiTs-··rac·i ·1·i fy. i s 
from the Metropolitan Water Di str ict's Cal lequas Con­
duit. This facility was constructed to replace the 

-91-



present water supply in case one or more wei Is, in­
cluding new Wei I No. 7A, had to be abandoned . Two 
Identical pumping units were init ially Instal led with 
provisions for two additional ident ical pumps to be 
installed in t he future. The fourth pump would be 
used strictly on a stand-by basis . Each pump is a 
Johnston Mode l 12ES, 4-stage , o i I- lubr icated, vertica l 
canned turbine pump. Each motor Is driven by an 1800-
rpm, 150-hp, Westinghouse Motor operating on 460-volt, 
3-phase, 60-Hertz power. 

3. Regulating Storage Reservoirs 

a. Reservoir R-1. This reservo ir, constructed subsequent 
to the earthquake, is located northeast of Fourth and 
Hubbard Streets adjacent to We i I Nos. 1 and 6. It 
replaces the embankment type circular reservoir (con­
sisting ot a reinforced concrete bottom and side 
slopes) which was severely damaged by the earthquake. 
The new 50,000-gal lon capac ity ground level storage 
reservoir Is a steel fabr icated circular tank 24 feet 
in diameter a nd 16 feet high with a top water surface 
elevation of 1,146 feet. 

Piping for this reservoir includes a 6-inch inlet from 
Wei I No. 6, an 8- inch in let from Wei I No . 1, a 6-inch 
Inlet with alt itude valve for fire flow from Reser­
voirs R-2 and R-5, and a 10-inch outlet . 

b. Reservoir R-2. This reservoir, bui It after the earth­
quake, is located northwest of Hubbard and Dronfield 
Streets. It replaces the embankment type rectangular 
reservoir (consisting of a reinforced concrete bottom 
and side slopes, together with a wood truss roof) 
which was severely damaged by the earthquake. · The 
new 3 M.G. capacity semi-buried storage reservoir is 
a circular reinforced concrete reservoir, 181 feet in 
diameter and 17 feet high with a top water surface 
elevation of 1,260 feet. 

Piping for this reservoir includes a 10-inch in let 
·from We lls No. 4 and 7A, a 6-inch inlet from ~le i I No. 
5, an 18-inch inlet from the Cal lequas Conduit, and a 
t6-i nch outlet . 
. 

c. Reservoir R-3. Th is reservo ir, const ructed prior to 
1920, is located northwest of Foothi l I Boulevard and 
Hubbard Street and was· not serious I y damaged by the 
earthquake. It is a circular reinforced concrete 
ground level storage reservoir with a capaci.ty of 
113,000 gal Ions. It is 50 feet in diameter and 8 feet 
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high with a top wa·lcr surface clava tion of 1,315 feet. 
Piping for this reservoir inc lu des a 6-inch inlct-out­
~let pipe from the 10-inch inl et to Reservoir R-4. 

d . Reservoir R-4. This reservo i r , constructed in 1963 , 
is located adjacent to Reservoir R-3 and connected by 
pipi ng to Res ervoir R-3. The ea rthquake caused mi nor 
cracking which was repa ired . It i s a c ircul ~r re i n­
forced concrete ground leve l sto rage reservoir with a 
capacity of 1.0 M.G. It i s 75 feet in diameter und 
30 feet high with a top water sur face elevation of 
1,315 feet. Piping for this reservoir includes a 10-
inch inlet-outlet pipe. 

e. Reservoir R-5. This rese rvo ir, constructed in 1964, 
is located northwest of Hubbard a nd Oronfield Streets 
adjacent to Reservoir R-2. The earthquake caused 
mihor circumferential crack ing which was repaired. 

C, PIPELINES 

It is a circular reinforced concrete semi-buried sto­
rage reservoir with a capacity of 2.4 M.G. It is 160 
feet in diameter and 17 feet high with a 1~p water 
surface elevation of 1, 260 f eet. 

Piping for this reservoir i ncludes a 6-inch in let from 
Wei Is No . 4 and 7A, a 6- inch emergency supp ly inlet 
from the City of los Ange les , an 18-inch in let f rom 
the Cal leguas Conduit , and an 18- i nch out let. 

1. General 

The City•s transmission and di str ibution system p1p1ng con­
sists of approximately 196 reaches o f conduit totalling 
about 130,000 I ineal feet, and ra nges in size fr·om 4~·inch 
to 20 inches in diameter, exc lus ive of serv ice connections. 
It includes 29,353 feet of 6-inc h to 20-inch pipe instal led 
following the Sylmar earthqua ke . Drawings referenced in 
Appendix C show the location of thi s piping, and the J. M. 
Montgomery report ent it I ed , "System HydrauUe Analysis~" 
referenced in the Appendix gives the pipe reach reference 
numbers, d i ameter, I ength, frict ion I oss factors, head 
losses, a nd flow rates. 

2. Condition of Pipe 

Buried pipelines i nstal led by the Ci ty fo r transm ission and 
distribution of water prior to the earthquake, consisted of 
approximately 85 percent of cast-iron pipe and 15 percent 
of riveted steel pipe. Subseq uent to the earthquake , por­
tions of bo1·h types of pipe wer e ava il ab le for visual inspec­
tion. Notwithstanding the fac t 1·ha t the re was no evidence 
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of~ previously applied protective coating, the portions of 
pipe Inspected showed no sign of serious internal or exter­
nal corrosion. Discussions with representat ives of the 
City and Corps of Enginee rs substantiated this fact. 

3. 1971 Additions 

New pipelines instal led after the earthquake included sec­
tions replacing pipe damaged by the quake, and reaches 
necessary to place new or modified fac i I ities into opera­
tion -- such as the MWD Booster Pumping Station suction and 
discharge transmission lines, Wei I No. 7A transmission line, 
and yard piping at reservoirs and wei Is as shown in Table 1. 

-~-


