






















































































































TABLE B-1. GROUND WATER EXT·RACTIONS 
In ilCre-feet 

PRODUCTION 
\ 'H I I 197l I 51AT( 

-Ell 
WHij(R I OWNERS 

DESl G• 
HAltON OCT I HOY I DEC I J AN I f'£8 I MA R I APR I HAY I JUNE I J UL Y I AUG I SEPT I 

9UR8AifKt CITY OF 

IN/14W-09POIS 

1
1111'•11-tiOOIS 
IIIHW•09GUS 

IIIII "I• 09HO Is 
IIIII loll• 0 9HDioS 
llttlloii•O 960 25 
llfii•W·o9K02S 

J
lfll 
ll/lloll•ilo8085 

6A ., 
9 

10 
llol 
12 

llA 
I ItA 
IS 
)7 

18 

&2.00 
102.92• 
118.65 
20,48 

208,39 
202.29 
259.48 

0 
89.33 

199.22 

..illill 

26,74 
10lo9Z• 
ss.n 

100 , 60 
126,03 
lloiJ 

ll6oZl 
D 

ct2,u 
105, 40 

151.17 
lt5.)9• 
S6.6Z 
98,82 

115,93 
0 

42,41 
0 

)8, 71• 
10.13 

..!.!.:l.! 

SAN FERNANDO BASIN 

lii!O.Il 
o• 

741.68 
129,20 
26,io0 

22boll 
0 
0 
0 

192,07 __ o 

302.39 
0 
0 

70,59 
8<!,82 
bio,15 

0 
0 
0 

190,]2 ___ o 

306.43 
0 
0 

97,09 
215,&0 

30.13 
57.49 

0 
0 

153,99 ___ o 

Z7.36 
6'1,415• 

0 
104.63 
231,61 
lllo38 
147.28 

0 
7lo23 

195oio4 

213.58 
1<'2.18• 

0 
20.06 

163,50 
0 

134,29 
0 

131.70 
189, oo 
231.62 

251o.96 
102o0At• 

0 
75,1] 

0 
9.38 

Z36.06 
91.59 

126.26 
155.68 

30/o,<tl 
104.70• 

0 
103.06 
166,9(1 
13lol7 
215 ,60 
349,0l 
128.8Z 
59.09 
91 ,36 

Z79,0io 
103.98• 

0 
101,18 
U8,5J 
167,31 
IU>o94 

... 11 
IZ7.6Z 

4olG 
221 I l1 

237.70 
100.01• 

0 
153 ••• 
50,89 

205.31 

336,21 
1Zlo65 
36,}6 

mill 
IOTALS 1"&7.42 lio5,38 579.92 769,23 710,87 860,93 1093,98 1l6S,93 ll09,l9 l65io,39 1681,61t 1697,7l 

CONROtK CO, 

,lf/14W•1U03S 
11111411•10 A045 

IOULS 

2 
3 

16.24 22,80 2Z.96 

CEMETER Y ET AL 

3 )NO lS 

IIIII )W•JJPOI S 
\lllW•OitBOI S 

8io.2Z 
6io.81o 

19 .32 Zl,ZS 20,44 

70.17 
..i!..ill 

120,06 12A.IJ 14!>,06 IZJ,OO ll9oS2 121 . 99 

.. 1.86 
0 
0 

.. 0.96 
0 

1.17 

11.91 
0 

8,02 

'.OULS ... so 37.42 SO.Zio 41.86 45,70 

GLENOALft CITY OF 

Jll/131f•i9JOIS 
llf/Jllf•l 9J04S 

STPTl 
STPH' 
G\I[NT 

32.65 
56,09 

1126,59 

27,41 
52,99 

579.10 

It,)) 

107.96 
630.04 

2.02 
112.09 
630.96 

lt.28 
103.01 
6Z8,82 

2,59 
107,84 

34 

1.13 2.74 2.22 7.15 7,5) 6,05 
91,82 98,25 129,31 ll7ol4 86,10 

6Z2.68 

I UTALS 1215.33 659,50 742.31 71t5.07 736.11 144,11 715.63 959,05 1151,66 1765, .. 3 1672.31 1196,3/o 

CECI LI A DE MI LLE 

'll /141f• 05 A025 CEAEG 
fllll"w- o5L015 

5,)6 

LIVINGSTON•6AAHAMt IN(, 

1.87 1.88 .21 2 .16 3.18 5.73 

SNLND 
SN\I'L 

10,71 
... 26 

0 0 0 0 0 0 0 

LOS -NGElfS, CITY Of 

1111 
IH/1611 •O JQO 35 
IHI I blt'•? 7F025 

14GO 25 

Z0.48 
18o 73 
50,H 

16.80 

LOS ANGELESt CITY OF 

IIIII 

IIIII IoW•\ J£0ZS 
Ill/ I 
IHI 14W-08J03S 

I HII 1 S 

JHII .. 1JO 1 S 
<oAO 15 

'lf/14W· 1 )£045 
IH I I )5 
111/141' - 240045 
IIII I · 130055 
I IS 
III/I SW•OlR015 

CS•Sl 
CS•S2 
Bllt<foiD 

E·l 
E•3 
E•4 
r-s 
(•6 

E-10 

f1HL2 
fTHLl 

H•Z7 
LHGI4R 

NH•2 

NH•5 

0 
15),)8 

.05 
0 
0 
0 
0 
0 
0 

oDZ 
.07 
.09 

0 
.01 

<!2.87 
0 
0 

33.48 38.96 53.18 lt3.4l lt9,09 lt8.02 so.zo 

3),(18 

25,85 
18o1l 
71.35 
.. l,OZ 
25.37 

.07 
1Z5o7l 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

llo 04 
6.06 

Jl.06 
20.16 
llo27 

0 
100.46 

0 
.25 
.18 
oil 
.25 
. I I 
oi l 

0 
0 
0 
0 
0 

ol8 
.14 
.07 

53.18 

).ItS 
1.08 
2.98 
2.09 
1.31 

0 
88,89 

0 
0 
0 
0 
0 
0 

59.60 
0 
0 
0 
0 
0 
0 
0 
0 

43.41 

7,9Z 
6 .31 

20.84 
14,03 
6.!>8 

0 
97.08 

0 
0 
0 
0 
0 
0 

0 
c 
0 
0 
0 
0 
0 
0 

49,09 lt8.02 

27.34 
28 . 08 
99 ,47 
55.35 
21 .46 

0 
137,56 

0 
0 
o· 

67 ... 7 
HoOl 
5S, At Z 

0 
0 
0 
0 

211 .29 
0 
0 

Jl .l6 
0 

-65-

25.76 
24.5io 

1oo.za 
50.73 
21.63 

,)4 
163.05 

0 
9lol8 

134,1l 
u.ez 

0 
0 

1)4.34 
0 
0 
0 

192.8At 
0 

loll 
26.86 

0 

50.20 

2 ... 56 
22.77 
72.20 
'>1.33 
22.08 

0 
ZH,12 

0 
0 

2.04 
lJ1, 7!> 

0 
D 

2 .1 1 
0 
0 
0 

2?9.80 
0 
0 
0 

10.96 

.13° 
lto26• 

1.04• 

t.zs .86 

0 0 0 0 
ltl.ltO •&.6Z 47,29 S\.65 

5.33 
5.10 

15.11 
11.39 
... so 

0 
123.06 

0 

23Q,S3 
154.48 
178.21 
101.8!> 
2Jit,89 

0 
0 
0 

216,25 
0 
0 
0 

ltloo47 

0 
0 
0 
0 
0 

0 

0 
117.17 

0 
ZJ6.24 
2)0,)5 
275.00 

105.10 
2)4,U 

0 
0 
0 

211,0'1 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

II 
17!>.12 

0 
198.ZI 
UI,Z6 
2H.87 
26),&7 
234,1o8 
Zi!l.42 

0 
0 
0 

193.!> .. 
0 
0 

79.61 
99.59 

0 
0 
0 
0 
0 

0 

0 
157,2!> 

0 
78.05 

165,45 
25.81 
30,60 
Z2.7l 
71.58 

0 
0 
0 

193,Sit 
0 
0 

lfoll 
0 

2366.51 

305.66 
1081 . 32 
ISU, Bio 
1170.82 
1576.18 
1120.99 

929.30 
1•90.60 

lliS6 . 81 

276.97 

BJ8o1l 

l•S3ol6 

310.81 
13.25 
91,42 

475 .48 

100.08 
1151,H 

11051.69 

IZ30l,51 

8.52 

29.22 

10.11 
509.56 

520.21 

14\I,IJ 
131 ... 0 
465.49 
2112.51 
131.10 

o41 
171 ... 47 

.os 
ft00o71 
911 •• .. 
972,]8 
!>11 ... 59 
519.70 
988.89 

o02 
.07 
.09 

&•511,'15 
.07 

26.Z6 
ISS,JO 
165,0'1 



T-A&L.E a~ l. GROUND WAT·ER. EXT-RACTIONS (Continued) 
in ac:re·feet 

l'l!OOUC l ott 
STATE OWHEIIS l'IITJ 1 I1JR TOTAL 
lf[LL DESIO• I NOV I 0£C 1 JAN 1 'EI I NAA I UA I I JUNE I JVLY I AUG I SEPT NUll!! Ell NATION OCT NAY 

I 
~!IS A11~tl.~lh fiU't' 2f 
!COtiTJNU[Ol ' 1N/ISW•0200l5 NH•T 0 0 .,4 0 0 lla19 22.25 0 0 0 0 0 50.58 

UIIHII•06R01S NH•11 0 0 ••• 0 0 0 0 94.16 0 0 0 0 95a02 
1N/I<tii•06001S NH•ll 0 0 .16 0 0 • • . 51.63 0 0 0 0 51.79 
1N/14W•06Q03S H11•l4 0 0 • zs 0 0 : 0 0 116.84 0 0 0 177.09 
1N/lSIII•Oli(01S HH•lS 0 0 .09 0 0 0 u.u es.a8 0 0 0 99.10 
1N/I~II•05"101S NH•16 0 0 all 0 0 0 0 33.61 225.110 0 11 al!l 0 347a52 
1NII~W·OSP02S NH•17 0 0 all 0 0 0 0 33.93 Ula97 0 0 0 ts8.u 
IN/l,W•oSP01S NH•HI .o 0 all 0 0 0 99.06 0 0 0 0 0 99.3' 
lN/lltlf•08801 S NH•I9 • 0 all 0 • 0 lOOaU 0 0 224.91 36Sa2<11 z•.?o 71! .. 36 
IN/l411•0U02S HH•20 • 0 a32 • 0 ua.5o 11.41 0 0 169.13 71a40 0 371.55 
IN/l4W•08AOI$ NH•21 0 0 a21 0 0 u.u 0 0 186.02 116.30 0 0 342.64 
IN/ISW•011102S HH•22 24.01 0 .14 0 0 0 32.53 0 0 0 0 0 S6a68 
lN/1511•010035 HH•ll 0 0 .211 0 0 0 36.15 0 0 0 0 0 :n.13 
IN/I1tW•061.01S Hl'l•24 0 0 al4 0 0 0 20a59 0 0 0 0 0 29.?3 
2N/I<t11•12COIS fGPI.T 123a60 98.78 96.09 104a!l 109a71 106.13 85a97 124.01 143.02 l70a80 170.80 165.29 14 .. 9.30 
IN/l'W•22C01S v-1 92.26 0 ·"' 66.6? 0 27.11 190aU 209.09 200.76 200.32 191.00 173.16 U51alt5 

I IN/l<tW•)SNOlS '1•2 125.99 0 all 219.95 60.45 63.75 ns.1s 275.60 2ss.n 253.88 24la 71 221tal1 1958.72 
lN/14W•1SPOlS Y•4 117 a24 0 .u 120.16 79.13 0 0 0 133.45 Z37a33 230.U zn .... z 1136.16 
1N111tW•22801S Y•ll U5a69 0 alii 90.13 223.09 u.e7 229.96 262.53 2\7.82 248a03 2.0.80 236.20 19U.39 
lN/14111•21801$ Y•ll 21.81 0 .02 22.19 36.96 l7a17 37.99 113.17 57.71 52.78 48.03 44.83 411.56 
1H/14111-~1COIS V•)6 13.78 0 .07 4'5.75 0 133a 75 51.72 169.17 )'53a76 145.20 l34.96 ) 16all0 1024.96 
1N/141f•i!1H01S v-22 59.64 0 .01 :n.61 124.31 62al2 75.48 12:1t.66 ll1o18 109.69 109.00 101.74 907.50 
1N/14111•?.1GOIS V•24 103.81 0 0 61.20 89.1'5 200a<114 U2.90 219.86 210a51t 213.02 209.&4 20ia95 1692.71 
1N/14V•07A01S W•1 122.11 0 all 0 0 0 7.511 0 0 262.21 238a64 295 .... 926.23 
IN/14W•08DOIS 11•2 146a56 0 .2J 0 0 0 207.76 240.70 0 204.29 210.10 336.46 11t16a10 
lN/ hW•OIIEO 1 S V•l lllaSS 0 .16 0 0 0 166.1<11 203.01 0 253.33 28<t ... 4 ll2.52 1291.15 
IN/l'+II·08F01S 11•4 10'5.72 0 .16 0 0 0 1lal2 0 0 60.65 316a60 398.411 892.93 
IN/1411•081.015 II•S 113a06 0 .21 0 0 0 59.34 246.97 197.89 3'50.92 343.8'5 331.89 164 ... 13 
IN/l4W•08R015 'r/•7 191.55 316.74 0 0 62a95 8 ... 11 U8a80 322.22 298aSl 294.33 1116.50 28Q.l9 2225.92 
)N/l4W·t7A01S 11•6 170.87 0 .21 0 70.41 94.:)3 205.'51 347.66 32J.&l 294.15 246,40 235.26 19&8.61 
IN/l'+W-11>0015 w-9 60.65 0 a07 0 27.23 J6.2J 71oa5<t 125.28 0 111.89 120.62 0 556aS1 
IN/14W•t6E01S 11•10 64ta67 0 . • 07 0 0 0 82aOO uo.os 0 11 s.04 122.57 0 511ta<\9 
INII<t11•24E06S li•ZS 198.23 68.07 0 204a4tl 227a96 245.18 20la40 242.08 225.'+4 )54. 50 196.97 181.93 2148.1'!' 
lN/)<tii•Z4D035 H•26 216.48 ?It ... 9 0 2zo.zr 254 ... 8 260al0 216.14 257.23 2 .. 1.91 236,23 208.79 190.54> 2376.72 
IS/I311•04tLOJS P•6 .57 .46 0 0 0 0 0 0 0 0 0 0 1.03 
1S/13111•Q<tK01S P•7 .341 0 0 0 0 0 0 0 0 0 0 0 .3'+ 
1N/15••olP04S NH·25 0 0 .2a 0 0 0 149a66 0 0 0 0 0 ... 9.94 
1NIISW-01004tS I'IH•26 0 0 .u 0 0 0 37.17 0 0 0 0 0 37.28 
11'1/14W·()6A05S 1Hi•27 0 0 .07 0 0 0 0 28.90 67.22 0 91.12 11.11 198.42 
IN11Ctiii•I)61107S folt1•28 0 0 .30 0 0 0 0 88.18 0 0 0 0 88.48 
IN/l4111•06Q05S NH•(l9 0 0 .25 0 0 0 0 8la6l )26.17 10<t.ltl 0 0 313.08 
1111114III•06P02S NH•:H 0 0 .23 0 0 0 0 ?.2.87 1n.e1 0 167.17 0 323.68 
IN/\4111•1)6N02S NH•JO 0 0 .u 0 0 0 3a47 0 0 0 0 0 J.S8 
IN115II•02002S HH•J2 0 0 .18 0 0 1Z8a49 52a46 0 202.16 )28a26 323.<116 12.60 847.61 
IN/ISII•Q2A02S NH•3J 0 0 .18 0 0 ll8.92 48.58 0 0 0 0 0 167.611 
1N/ISIII·01K02S NH•34 0 0 • 21 0 0 0 0 19.33 154.96 132.19 0 0 306.69 
)N/14111•2'+00'55 H•l8 353,99 1)9. 95 28.tH 3S9a04 385.22 399.10 333.U 398.42 382.61 l89a3S 380.97 366.51 )897.21 
1"1/l<tiii•08AOJS. NH·35 0 0 ·'" 0 0 8'+a94 l<t.OS 0 0 0 0 0 99.13 
I N/1 SW•01K04S Nti·)f> 0 0 .25 a 0 58a82 0 n.ss 77.50 279.16 117.20 0 1>20.48 
IN/1SIII•01KOSS 1411•)7 0 0 .3 .. 0 0 2a1l 0 27.69 102.112 zao ... z 177.5'5 0 ~90,9S 

1N/14W·~It00f.>S 11•29 396.01 132.35 .. 82 ... 4 ~tSI>.27 "19.65 433a43 3'59.16 425.96 li0&.~3 ft0'+.84 )85.10 JST .32 1t!>5<t.lfo 
I~/14W•06KOIS HH•39 0 0 a3~ 0 0 0 '52.98 0 0 0 0 0 53.30 
1NII4111•06K02S HH•40 0 0 .23 0 0 0 12.11 0 0 0 0 0 73.00 
1N/1411•Q6K0)S NH·~l 0 0 .30 0 0 0 .. 3.04 0 0 0 0 0 <+J.34 
1N/I<tiii·06K04S toll1•42 •59.09 449.75 0 0 330.07 466a2l 31ta23 •t.o.J3 4 .. 6alt4 459,76 <tS6.4'5 ,. .. 0.0'+ 4002.37 
IN/)311•)9 s CS•CI4 338.15 388.66 27.78 160.24 169alt2 516.30 303.26 337.24 3011.54 287.65 141a87 163.66 )142.79 
1"'/l<tW•(>3 5 OGJ•" 11.59 158.06 61.15 211.89 109a62 20la79 102a04 ISl.<\0 15.04 0 2.75 0 1031.33 --- --- -- ---- --- --- --- --- --- --- --- ---

TOTALS 4112.6~ 1933.11 81lalo<\ 2523.32 2906.66 4590a03 5269.20 61t65a34 7457a31t 8590al9 8890.56 6133.36 59685.39 

HENAo JOHN ANO BARBARA 

2N/I4111·llN01S 497)J .oe• .oe• .oa• .oe• .oa• .o&• .oa• aoe• .o8• a08• .os• .oe• .96 

R1Y£~11000 HANCI1 "UTVAI. WAlt:R COMPANY 

2N/14ol•l1A01S lt982 a78 .oe oOJ .26 .eo lo38 .92 1.38 1aSl 2.33 z.9a 2a2S 14.72 

SEARS ROEBUCK ANO COMPANY 

IH/l3111•?.0R01S. 3945• 27.80 3.<111 2.67 a98 6.84 2!iaT8 29.&3 4la61o 41.95 38.39 42.07 42.72 304.08 

SOUTH(~N SERVICE COMPANY 

1"11 13W•20f0 Is MfTRI 2.15 2 ... 9 1.9 .. z.zo 1a91 2.13 2.11 1.79 z.n 1.93 z.5a 1. 72 25.10 
IN/13W·20F015 ME Till 2.23 2.72 lo92 ZalO 2.04 1a79 1.97 1o76 2.09 1.87 2.55 1al0 24.9<11 

II 
IN/13V•20F'01S H[T~3 2a51 3.20 2.25 2al3 1.99 z.zz 2al6 1.86 2.21 1.98 2.12 1.54 21>.37 -- -- -- -- -- -- -- --

ToTALS 6o89 e.~tl 6.11 6a8l 5.94 C.al4 6.2 .. s .... 6.ta7 s. 78 T.23 4.96 71>.41 

I ' 
5PORT~MEHS LOOGEa 1NCOAPOR~TED 

IN/ISIII•ZSOOIS 1 2.78 • to .97 .f>!l a.s2 1.69 •• so 3.43 5.!16 ... 31 1a 82 .72 &'5.76 

-66-
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•TAL 
1: TABLE B-1. GROUND WATER EXTRACTIONS (Continued) 

- [1 In acre-feet 

PRnllii"'TfllN 
STAT£ OWNERS 1'171 I 1972 TOTAL 
WELL DESIG• 

I I I .JAN r I I I I .JUNE I J ULY I I SFPT HUHFIER NATION OCT NO \I DEC r Ea HAR APR HAY AUG 
•.se 
;.o2 
.• 79 
'o09 lOLUCjt, LAKE PROPERTY QjjNERS ASSN '·10 
'·'52 IN11ltlii•28801S 3h5f' l.67 loll o25 .ae 1.19 1.52 2.2!> 2 •• 4 2.51 2o2l 1.13 a .n 1.10 19,02 
1.34 
~o)6 

VALHALLA M£HORlAL PARK lo'5'S 
t.64 

IN/l(olii•04NO;J!i 4 9oS4 .53 .39 0 0 0 l2oH 32o96 2So44 3 ... &<.. 43.Z9 30.60 189.71 •••• r.u IN/1411•090065 2 0 1.01 0 .01 0 7.68 0 lo81 ,84 z.z-. 0 0 15.59 
1.73 -- -- -- -- -- -- -- -- - -- -- -- ---
1.30 TOTALS 9o5ft t.s" .39 oOl 0 7o68 12.14 36o11' 26.28 37.06 43.29 30.60 205.30 
1.4S 
1. 72 VAN OE KAMPS HOLLAND OUTCH BAKERSoiNC lol6 
1.39 I S/llW•O<tGO 15 I .02 oO 1 o01 ol2 .55 L.SO .34 • 85 .oJ .52 .3 .. .OJ .02 ),64 

•••• 
I r.se WALT DISNEY PNOOUCTlONS 

~.n 
loU 

IN/l'<W·2)f.01S EAST 1tl.67 22.lt7 27o67 22.7'< 2lo91 84.88 8.23 11 J. 91 105.78 121.58 66oll 26.34 1>63.35 1. to 
loiS IN/IItii•Zl£025 IllEST li:!loiO 111.11 l45o 33 134.09 136o16 109.98 lit2o74 81.79 so o:ll 50.25 209.11 l57o10 lit6).b7 - -- -- --- --- --- --- --- --- --- --- ---!.93 lOULS 168o 77 l39.58 113.00 156,83 158.67 194.86 asoo•n 195.76 1!!>6.09 11lo8l 27$o22 183 .... 2125.02 t oll 
).92 
~.61 IIESTERN OIL ANO GAS ASSOCIATION (NONP,.RTY) 
~os1 
~ ... 9 cox 12.56 llo30 I3o41 18.06 l8ol9 15.06 6o97 2.03 2.65 2o0 .. 12.19 19.98 131t.64 9.1'? NIII4AN o60 .79 o89 1o02 1.54 Zo<t8 1.83 }.87 2.17 1. 73 lo9l z.s1 19ol6 &.1z 
loGJ SAN F 2.27• 2.26• 2o27• 2 ... .,. 2.15• 2ol4• 2.23• .?o25• 4.99• e.zz• ••••• 7.9S• .. 7oS9 

IS/13lll·n4C s Si>AC6 .s .. 0 2o62 .34 .711 •• 83 2o98 1o33 1o67 .97 1.36 2.96 20.38 ol<t IS113W-04C s SF<t 4o39 4,60 5.76 3,49 .. o39 ... 12 lo57 ,76 .96 loiH 1.90 2.22 35.11 9.94 -- -- -- -- -- -- -- -- -7.28 

I 
TOTALS 20.36 18.95 2<t.95 25.38 21.25 28.83 IS.S8 8,0'40 12.41o 13.97 25.57 35,62 Z57.ltt BoltZ 

8olt8 SUBTOTALS ~ ~ ~ ~ l03Uol0 l2890oZ, 3o08 SAN FERNANDO WIN tt027.99 4'<55,98 ttoe.u 9-~>JitaOO ~ ~ 92793.09 lo68 
J.sa 
7o6l 
7o68 
bo69 SYLMAR BASIN 1o21 
9.13 

BAOWNo CHAAL£~ T Oo48 
o.ts ll<ll'>W•)<tKOJS 1 o660 1.53• oe7• .38• o39• ltol6 o99• ,97• .94• 1.96• lo59• z.o1• 1.ot• llo44 
3.30 
J.oo CHURCH olF .JESUS CHRIST Of' l 0 SAINTS 3o34 
2o37 tNI15lii•;>OROIS I 22.78 23.45 llo21 0 IZo62 22.85 31.60 24o81 30.49 26.0 .. l9.ll 2lo .. 8 24lSolo4 z.J9 
loll --
5.39 

f 10ELHY HOERAL SAIIINf>S • lOAN ASSN, 

JNII!>IPI•25GO l S 3 1.zo• .&4• o40• .3o• .SJ• .89• .81• ,81• lo47• 1.88• lo8~· loOl• 1? .Ob 

.96 LOS ANGEL ESt CITY or 

,N/IS'li•Olo s H ISSN · 0 0 0 0 223o39 4Ji:1,41 401.63 4()0.0'5 l68o89 371.35 363o89 232.76 2900.37 

4. 7it HE TROPOL JT AN IIIATER OISl'IIICl Of' so CAL (NONPARTY) 

IN/1511•36£ s TUNNL 49o&7• 45o21• 41oll5• Slo65• <t3.70• 4!>,72• 4So62• 43.02• JSo,O• 26.99• 2!hZ1• 23.20• 484.2<t 

'"ooe 
SAN F"ERNANOOt CUY Of' 

r/1 5111•34POlS 1 () 0 0 01 0 0 0 0 0 0 0 0 0 oOI 
>VI!>111•3"801S 2 .eo 1.26 os .. 0 .04 9.49 .eo 0 0 0 0 0 12o93 
NIIS11•34COIS J 1l1to52 19lo66 20S,48 197.76 190.0l 228.28' 169,93 189o8S 1118.16 ll8o12 116o66 199.8<t 21 .. 9.Z7 

IHIISII•JU01S 4 36.60 lt6.05 24o18 30.34 J8.tl6 6lt.lt2 5lo20 63o68 54.22 :U.49 16.96 .. ?.49 !>05o4'l !SolO Well 511•?. 700 Is H 0 2.82 oO>~o ~ 
__ o 

o01 ~ ~ 9 .. o26 5 ..... 5 33.52 ..2!!!! ..2!!!2! !4.9 .. 
!6.37 TOTlLS 17l.92 241.79 230.25 228,64 228,91 302.20 26loS5 )47 .u 336.6'< 224.06 l61o1 .. 32loZ2 3065,43 

rb oft! 8U8TOTALS ~ .w...u. ~ ..w...u. .u:....u.. ~ SYLMAR 8ASIN 312.82 2111.03 812.06 11)6.'1'" 651o 91 602.78 662).98 --== - oc==a = =====-
l?= 

!5.16 

--
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, fATf o .... ~f "' 
-ELL 0£~1r.-
NU~Af'- NHION OCT 

TABLE B-1. GROUND WATER EXTR~CTIONS (Conti.nued) 
In acre-feet 

PROOUC T ION 
I'" I I 19~ 

I NOV I OEC I JA"' I FE!! I '"" I 4PR l !'AY I JUNE I JULy I 

VERDUGO BASIN 

AUG 

C~t ~C£NT4 VALL~Y COUNTY ~ATt~ OIST 

?Nil 1w• )JC.IIl:> I 32.10 )J,Jl (!J,)A )'),34 31.4~ }1!,17 .211.95 42,21 J4,lZ 44,(>1 4),6) 
2"1/1l,-29Fti2S 2 0 0 0 0 0 .81 0 0 ,q8 5,95• .73 
Zt./ 1·1 .. -.?~~<n Is 4 22.29 l0.9"' t..~<n 0 0 :..~o J,:n ? 1.3" .2.29 IS • .Z9• 15.114 .z.,n 1 .. -1lcn"s 5 116,06 112.58 -;~.44 n.u .zo.ll 12."i2 5~ .97 'j4.1>2 4t-.23 63,61 60.70 
2"113.,•,J..IOJS "' 1),84 9,9A .n 0 0 .01 ,10 l,'H C?.Ro ,03 0 
l"<ll l•·llt.OJS 1 47.31 lt2,lJ 31!.38 21,84 2a.n ?5,R8 ]11.10 4'1,03 37,94 47,70 45,35 
1"1/1 l"·lllllO'iS k A,14 I 0 .(If< 23.84 43,2<' .. 0.14 35.6'!> 39,2q ?"i,75 36.99 46,67 5.64 
?.t:/13 .. ·?RN"1S 9 0 0 0 0 2.55 3.70 0 0 2.11! 0 0 
?Nil \·•-u»n'>S 10 i!9.t.3 lt..zz 24,49 4S,SO .. 2.112 o4U.~9 44,92 4A,41 19.5'1 fllo,95 Ql,80 
~.,/I 3"-ll'•"IS 11 29.13 ll.~J 1!>,65 .. 2.1"' ~n • .zs 37.57 .. 0.25 1(),57 JR,12 49,79 46,02 
?.t;/1 Jw•:lJ><IIbS ~~ o02 0 0 0 0 2,35 0 0 17.66 0 0 
2hl/l J"·13Wol) S ... 23.9 .. 23.117 0 J,ij6 cJ.07 33.22 40.64 :12 .47 2" • .z5 ~3.78 ~7.31 
IY/f~!"--TOto P!CI( 11\,73 7,40 5.22 4,8) .... 3 ... 6,5 .. 7.03 7.4~ 7.31 7,59 7,75 

I SFPT 

44,()1) 
2.14 

17.85 
63,79 

.11 
45,78 
~.78 

,01 
91o,81o 
46,)1 

.07 
56,l9 

7,19 
IY/f,.S·J O'I Ott"~ l ,Q;>• z. 7.)• l. 79• 2 oil" 2.10• 2.25• 2.22• 2.28• !.s~· 1,741 1.82• 1,1!21 

f ·• T•o <, .?11!>.11 260.29 1"14,80 237,55 237 .a<~ 2111.92 2"15.9 .. 3?0.16 27t..25 401.77 377.59 31!9,84 --- --- --- --- --- --- --- ---
uLE"'O~L I': • C JTY OF 

l "11 l .t•·\01' j3S CiL 1 -4 , .. 6.11 171}. "'!; 175.11\ 175,.2\ lt.\.2?. !12.J ... Ho6,12 11" .1>1 1511.~7 1foll,41 166.1>3 1!>8.55 
)"'/ I \W-)<;LOIS VP C'"IC I' ~ ~ ~ ~ '11 .6f> . 100,30 ~ ~ l.llill .ll..lill .!.2.Ll! .llh2 

t :·TAt <; 2~4.54 21\2,71 21oJ,411 a7,46 2~2.811 27Z.I:o6 21>4.)2 2711,71 262.71 27'l,lo3 ~67, .. 0 265,)3 

SUIITOTALS ~ ~ w..u ~~ ~ ~ VEIIOUGO BASIN 543aog ~ ~ ~ ~ 

GRAHl) TOTALS 8218.119 ~ ~ ~ ll, 68J-67 l4+nlt.49 
UI.Aitl 4B83. 81 ,5202.02 82~.27 10,8119.67 13,855· 98 10,821.56 

~ 

* Ettlmotod 

** £alroclloftt 1101 eh11rgeolll1 ....... , City of LOI AftQIIU ' Water ltiQM Enlttlt"''"' 

*** lncludll no"pOriJ ealroclloftt and .. lrocttont fro111 R"ado •• u. by Cllf of Lo• An9el11 
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TOTAL 

423,40 
10.67 

ll1 • .Z'i 
5RI!,6n 

23,99 
46~.87 
)25, 79 

s.~4 
584.76 
433.65 

20.10 
378,70 
91.42 
25.31 

351 f> , OJ ---

1990. 10 
~ 

))49 . 55 

pb65.56 

lo6,®.6~Hji 



!).toO' 
10.67 
n.z5 
13.60 
!J.99 
~~.&1 
!5. 79 
& .... 
~4.76 
13.65 
•o .10 
rts. 1o 
~1.42 
!5.37 

16.01 

10 .1 0 
~ 

•5 . 51> -

AP·PENDIX C 

MEAN DAILY DISCHARGE 
AT 

KEY SURFACE RUNOFF 
. GAGING STATIONS 
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ICilU l>AILT O(l!CIWIIl! ,. LOll Alllrl» llVD AJ0n AliiOOIO 5El"O 
lft ••co,.•fH\. ...... ',,., .. ,.,. 0.\*r r <• JeN. • .. r 

1 !Ji,, 8.7 1),0 JB.o 1 •• ) 1~.2 1).) , •• 9 l(:,(' 119.<' ''·' U.8 
2 1T.4 11.1 18.G )1.0 10.) IJ,) 13.5 22.C 20.0 ~1.0 to.• u.e 
J 19.) 2~.0 1£9.0 JB,o 15.0 12.8 19.~ ~9.4 20,0 ~.o u.e 9.8 
~ lf. 5 IO,C 78.0 25.0 1).0 10.4 16.5 17. 5 1t.o )11,0 8.2 10 •• 
5 19.) 16.1 4s.o 2].0 157.0 9.8 1E,5 18.• 19.~ )4,0 7.2 1\.~ 

6 19.) 11.1 28.0 25,0 .).0 15.t '"·'1 14.9 .1.0 )7.0 6.2 Ul.• 
1 2],0 9.2 22.0 J£.0 )0.0 14.9 15.6 '"·~ 49.0 J].O 6.7 15.6 
8 16.4 )5,0 20,0 20,0 zG.o '"·9 1).5 19.~ )2.0 20.0 9.8 u.o 
9 17.4 16.) 22.0 16.) 2?.<' 14.2 16.) 12.8 17. 5 2),0 l0.4 10,4 

10 19.J ?].0 J4.o 16.5 24.0 9.6 17.5 14.2 11 . 5 n.o )2. •• 1.1 

11 28.0 27.0 24.0 20.0 )lo,O ~.o 12.2 19.4 17.5 2).0 12.6 9.? 
12 }1.0 265.0 19.] 2C,O ~-0 21.0 14.2 19,4 17.5 2).0 zeg.c 18.4 
lJ JO.n 28.0 194.0 :1'0.0 26.n 19.4 , •• 2 •3J.,O 2~.0 27.0 100,0 1).6 
10 22.0 15. 0 36.0 23.0 JO.O 1~.z 11.~. 1•.9 2),0 26.0 28.0 u .o 
15 )0.0 15.6 16.5 18 ... zt..o 14.2 12,2 ::-~.0 ze.o 22.0 22, 0 IC.4 

lJi 39.0 lJ. 7 1).6 lB •• 2).0 l•.z 12.2 lb.) 28,0 IT.) 14.7 11.0 
17 n.o 7.4 61,0 3•.~ 2).0 18.• 21.0 12.8 28.0 18 •• 13.5 ~.7 
18 21.0 12.~ 39.0 28.0 2).0 22 .0 .)9.0 18.4 )0,0 18o4 1).5 7.7 
19 )2.0 8.1 l'o.O 23. 0 22.0 26.0 n.o 1".-2 27.0 u.o u.6 12.8 
20 25.0 7.& 46.0 2~.~ n .o ~7. 0 2f.o ?6,0 Jl ,O 2~.0 10.~ 1).~ 

a )9.0 7 .8 ~.0 2}.0 22.0 2~.0 16.5 21.0 JJ,O 17.5 U.6 !11 .2 
22 lo6.o IS .O 1830.0 18.~ 2),0 2).0 9-8 T.I,O 35.0 12.2 I).S 1).6 
23 47.0 ll.$ 191.0 18.4 21,0 )2.0 5-~ 12.8 ?O.o u.s 12. 8 ~~ -9 
24 ~c:g 1f..s '830.0 11. • 25.0 2~.0 9-8 9.8 24,0 1),6 1).6 12.2 
25 17,4 l810 ,C 17,4 17.) IB.Io 35.0 12,8 22.0 19.~ 17.~ 1S.G 

26 30.o ~8.~ 4lil&,O 2).0 15 .G !G.) )8,0 u .6 2) .0 8 .2 10.~ 16., 
21 3).0 ?1.2 3710.0 3('~ 14.~ ?2,0 12.8 9.2 )o.e 14.2 to.• 1).) 
28 ~-~ 19.3 1b?O.() 1e ' 11..2 u.~ lh.9 7.2 J5.0 1).6 12.8 lS.6 
29 u.S ts.o l)B,o 22.0 14.7 ~~-~ 14.9 12.2 .1 .0 l).f. 19.• , ... 
30 12.4 IS.O 67,0 lb.) :t~ 12.2 12.2 lo6,o 9.1 11.( 10.4 
)I 7.6 56.0 1).0 18.s , .e 1). ) 

'tot•l. 160).9 713.1 15,~) .0 71J,1 79"-l sr".t ~2.) sce.e &>1.4 712, 1 76).6 '180.9 

M.tn O.Uy 
ns .~h.arae )1.7 .,.~ )01,0 2).0 27.4 t8.} 1).8 16.• 1"·" 2).0 2'.6 12.7 

Mall'. ••n 
0 111)' 
Ohcn•rt:e G83.0 2fs.o 48)0.0 )8,0 157.0 ~-0 )!,0 lJ..O ~9.0 49.0 269.0 18.4 

Inn. ••n 
DallY 
Clhehlr&ll! 7.8 7.4 1),0 l].O 1) .0 9.8 s.h T,2 16,0 e.z G,2 6.7 

;u.,,rr 1 , . 

~-·· 3181.0 1ht4.o 'lO."'<;I(l.O \4(1.,\. LST5.~ 111<).0 1031 .r· 1009.< ;r?1,C'I v~,,.o l ' l', .{' -:ro;f.,C' 

1'ottJ. ..... , ••• 1971·72 (46,41C) 

OD . . r r 

l 7.2 0.2 
2 7.2 0,2 
) 7.2 0.2 
~ 7.2 0.2 
) 1-l 1,0 

G 1 . 2 2.4 

' 7 .2 z.4 
8 1.? 2.4 
9 7.~ 2,4 

10 7.2 2.4 

11 7 .2 2.4 
l2 7.2 2.1, 
13 7.0 2 .4 
14 1.0 2.4 
15 7.C z.• 
tG (.8 2.4 
l? G.8 2.~ 
18 t .8 z.• 
19 ~.( 2.• 
20 ( . ( 2 . • 

21 f.( 2,J 
22 ).? Z.J 
Zl n.z 2.) 
24 c.z 2.) 
25 c.z 2.J 

26 c.z 2.) 
2T o. z 2.) 
28 c.z 2.J 
~9 0,2 ~-) 
30 o. ~ 2.3 
31 C. 2 

Ttt\al ~~·.(. 60.R 

..... l'a11.Y 
Tlh ctMrcr 4.96 2,02 

..... ... 111'1 

o .. uy 
Oi i<"'Mra• T,2 2 •• 

ldl'l • • .., 
D•lly 
Dhel'l•ra:e 0.2 0.2 

Aur.otr tn 

~-·· )07.0 121.0 

MEAl! DAILY DtScXMC• at tiC ~ Clll:!:l< 'RL()I BIC '1\fJIJ)o;~ >W. 
ln ... ~ rut 

< r ..... .... ,. 
2, ) 2.6 ~ .2 1.0 1,0 1,0 J .~ 
2.3 2.~ •.z 1,0 1.0 1.0 ) ,4 
z.J 64,0 ~. 2 l.C 1.0 ),5 ).~ 
2,) 109.0 ~.2 1 ,0 LO ).5 ).4 
2.) 109.0 1,,2 l.O 1.0 ).~ J,• 

2.) 109.0 4. 2 1 .0 l.O ).5 ),4 
2.) 67.0 •.z 1,0 1.0 ].5 3.1 
2.3 4.7 •.z 1.0 1.0 ).5 J,J 
2.) 4.7 •. 2 1.0 ),C J,S J,J 
2.3 4. 7 4.2 1.0 1,0 ).5 3.) 

2.J ,,2 •. 2 1 ,() 1,0 3.5 l.J 
2.) 4.2 •. 2 l.O l.C ).~ 3.3 
2.) 4.2 h.Z 1.0 1.0 ).5 ),J 
2.) 4.? 4,2 t .c 1.0 ).~ 1,7 
~-3 !.,? lf . z l.O l.C ).5 

2.) 4,2 1. . 2 I.e 1,C 3.5 1.5 
2.3 4.2 L,Z 1 .0 l.C '·' 5.C 
z.; •• 2 L.Z I.C 1.<' ) . 5 :; .o 
2.3 :..;! ~ .2 1.0 l.C j.) 2.0 
2. ] ! . . .. •.z l.C l.C ).5 l.!i 

2.] b. ~ L,1 1,0 1.0 ).$ j,C 
2.) ~ ,2 ~. . ~ l.O 1,C ).5 2.1 
2.3 4., •.z l ,C 1.0 J.> 5.C 
z.J ~ ,2 1..2 l.C ~.c ).~ 5.< 
2.] !..,i' '·' 1 .0 l.C ),) 5.~ 

2.) •.z 1.0 1.0 1.0 3.5 s.c 
2.) L,2 1.0 l.C 1,C ).5 5-~ 
2.1 ~.2 ),0 1.C \.0 J,S 5.0 
2.) 4.2 1.0 1,C 1.0 ).) 2.1 

17.1 ".2 1.0 1.C 3.5 5.0 
2.C ~.2 l.O 1.5 

85.8 565.7 10(..3 )1.0 ]0.0 10).5 lt}!.,l.t 

2,17 18.?) ).80 1.00 1.00 ).l~ ).48 

17 ,1 1(19.0 ~.2 1.0 1,0 M 5.0 

2,0 2,6 1.0 1.0 1,0 1.0 . 
170,C 112C,O 211.0 (,\,0 (-(\,(\ 20).0 2(!7.~ 

Mb:~ Stae• ).18 fret f.t C93C on De:c•'Oet )0~ 1971. Dhc:f'llr•• ?O> U<"ond re~t. 
• t:>enotes 1nl111l." lr1e anl !law, 
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1\ 

),C •.o 4 .) 
5-0 4,0 ~- 3 
,,0 ~ .0 .. ) ,.o ~.e L,J 
1.0 5 .0 4.) 

~ .& ~.c .. ) 
,,0 ,.0 4.5 
5.0 5.C '·' •.8 >.O •• 7 
~ .8 M 4.7 

L.8 4.9 ... , 
•.a ··9 4.7 
L.G ' ·9 4, T 
4.8 4,8 4.3 
•.e 4.9 4.o 

4.8 •-9 4.0 
,,,8 4.8 L.c 
~ -~ ··9 4.0 
L,G 4,9 •.o 
.... t- ··9 L.o 

L.G · ·9 L.z 
• • G L,9 ~ ... .. ( 4.9 l..)o 
L,G ... 5 ... 
•.6 ~-1 4,4 

L, 7 L.J 4.4 
4. 5 •.J ••• 1.0 4.) ~.) 
~.o 4.] ~.2 
~.0 ~.) \,~ 
4,0 •.1 

lU..& IL.I • • o 130.1 

~ -'' 4,15 •.]lo 

~.o ).0 ~.7 

•.o ).9 4,0 

287, 0 2M.e 2sll.r. 



_,. liArLY OfiCIWIGl 111 -..,o ~ Nt I:Sftl.U S1UIT 
tft .. cOI)O-t"t 

1.8 2.8 2,8 2.8 2.) 2.> 5. 0 2.8 ).9 r.o 2.) 1.) 
2,8 2.8 2.8 2.8 2.5 2.5 6.~ 2,5 J,, 2.0 2.) 2.) 
2.8 2.8 2.8 2.8 2.) ~-> ,,0 2.3 s.o 2,0 2.) r.J 
2.8 2.8 2,8 s.o 2.) 2.5 6.2 2,3 2.8 2.0 1.0 J,) 
2,8 2.8 2.8 8.~ 2.5 Z.5 ).9 2.8 2.8 2.0 1.8 1,) 

6 ~.8 2.8 2.8 7.) ],) 2.5 2.5 ,,0 5.0 2.0 1.) 2,) 
7 2.8 2.8 ?,8 2.8 ~.1 2.) 2.) 2.8 8.2 2.) 2.0 2.) 
8 5.0 2.8 2.8 2.8 ~.a 2.) 2., 2.8 2,) 2.) 2.) 2,) 
9 ).9 r.e 2.8 2.8 s.o 2.) 2.8 2.8 2,0 2., I,) ,,) 

10 ).9 2.8 2.8 2.6 5.0 2.) 2.) ).9 2,) 2.5 1.) t .J 

11 5.0 6.1 2,8 2.8 2,8 2.8 2.3 2.8 2.0 2.5 2.J 2, ) 
l.2 6.2 26.o 2.8 ).9 '·' 2.8 2,3 2,$ 2.) 2.5 tl,O 2 . ) 
lJ 6.2 2.8 2.8 l-9 2.8 2.8 2.0 2.8 1.! 2,) 5.0 2.5 
1~ 6.2 r.a 2,8 5.0 3.9 2,8 2,0 2.8 1.5 r.J 6.9 tx 15 5.0 2.8 2.8 2.8 5.0 2.5 2.3 5.0 1.5 2.) 2.0 

16 ,.o 2.8 2.8 8.~ 3.9 2.5 2.8 5.0 1.5 2.0 2,0 2.0 
17 2.) 2.8 2.8 6.0 j.O 2.) ).9 s.o 1,8 2.0 2.) 2,0 
lB 01,) 2.8 2.8 ~ .o 2,8 2,) 3.9 7.) 1.5 2.0 2.0 l., 
19 2.0 2.8 2.8 ),0 M 2.) ).7 8.~ 1.5 01.0 2.0 1.5 
10 ~.o 2.8 2.8 2.8 5.0 2.3 2,0 ,,2 1.8 2.0 a.o 1.e 

21 2.0 2.8 ~.o 2.8 ).9 2,) 2.0 s.o 2.0 P,O 2.0 1.5 
22 2.0 2.8 152. 0 2.8 2.8 2.) 2.0 ).9 2,3 2.0 2.0 1.8 
2.) 2.0 2.8 7·3 2.8 ).9 2.5 2,0 2.8 l.2 2.) 2,0 1.8 

·~ ~.0 z.a ~76.0 2.8 s.o 2.) 2.0 2,8 1,5 2.3 2.0 a.o 
25 f .) 2.8 155.0 2,8 $,0 2.5 2.0 2.8 1.$ 2.0 2.5 1.8 

26 2.3 2.8 29·0 s.o 2.8 2.~ 1.8 3.9 1.8 2,0 ),2 1.5 
27 ).9 2.3 219.0 7.) 2,8 2,8 2.0 6,2 1.8 2.0 2.] 1.8 
28 2.8 2.8 ~-0 8.~ 2.8 ~.8 2. ) 

~:~ 
2,0 2.3 2.0 1.) 

29 2.) 2.8 1~.0 8.~ 2.8 3.9 2.) 2.0 2.) 2.) 1.) 
30 2.8 2.8 s.o tz J.9 2. ) 2.8 2.0 2.) 2.) 1.2 
)1 2.8 2,8 5.0 ).9 2.) 2.) 

Tot 

...... !JU17 
OUehal"'• 6. ,7 ),68 )7.60 ~.28 ),58 2.67 2.89 ).~ ...... 2.17 ).01 2.0) 

MD .. ,...,. 
Doit,. Dlo-
til& ... lOfo.O 26.0 ~76.0 a.• ),0 5,0 €,2 8. ~ 8.2 2.5 u.o ].9 

Min. Ml&n 
!>oil,-
Dla~• 2.0 2.8 2.8 2.8 2.5 2.) I.B 2.) 1.2 2.0 1.5 1.2 

2060 n 

lllui- suce 1.'1'9 rHt &t 1200 on t~ee••r ~,a., 1971. D1-.ch~ 1960 •flee~ r..t. '1'0\o.l ..,,... foot 1971·72 (~ SIO) 

-· DAn.Y DlSCl\Alr)l f1r L06 Alll~ RIYtll AT ni.JUII;A •rtlllt 
te tecoo4 r .. t 

... 
1 u.z \O,C 12.0 20.0 1 ).~ 1) .9 1).~ 1•.2 16 .) 1•.9 1).0 1).) 
2 JI..Z 10.6 l~.o 20.0 12.1 \5.2 15.2 1~.9 1),7 12.2 1) . .,. 10.9 
J 11•.2 12.7 28.0 19.1 12.7 1~. 1 15.2 ~~-~ 15.~ u.fl 10.2 10,t 
~ 1~.7 1).0 2L,O 12.5 17.) 1f.~ l?.) 1•.9 15.7 12.2 9-1 12.2 

' lk.9 1).7 12 .2 12.7 ~~•.o 18 .9 to.? 1~.7 17,1 11.) ~- 7 12., 

6 1~.7 1).9 12.~ 18.) 18.5 17.1 1s.~ 17.7 T.!.O 11. 1 ft.o 1).0 
7 16.7 14 .~ 1.2.7 1?.7 14. T 16.9 1~.2 17.3 )7,0 9.7 11.} ll.f 
3 16.~ 12., 11.1 1~.7 12.1 l/..7 1).~ 1b.7 1).~ 12.' 10.9 ll.1 
9 ~u li. T 12.2 1). T 16.• 11.2 15.2 16,2 12.2 u.s 10.9 10.~ 

10 12.7 1).9 13.7 1~ .7 27.0 1 •.• 16. ~ \0. , u.~ 10 ... ,,8 

11 IS.9 )],0 12.7 20,0 )2,0 )).0 1~. 7 14.4 12.7 1\.3 10.6 11.2 
12 1~.2 199.0 1].7 16.~ ~.~~ .. 18.3 }.h.2 19.4 1.2.0 12,0 1)1,0 u.s 
13 U.2 12.0 126.0 16. ~ lB.) 18.0 1.2 .5 16,2 1).8 18.8 24.0 11.) 
14 12.2 9-1 1o.• 15.9 1~ .• 15.9 u.8 17,2 10,0 16 •• 1).) 9.3 
~~ 15.9 9.1 10.6 16.7 1).9 IS.~ 15.~ 16.7 12.5 1).b 12.0 10.0 

16 2).0 10.2 9-1 16.1 18,0 15.9 21.0 16,2 1.2.2 1).7 U.2 9·3 
17 20.0 1),7 , •. 0 2~.0 , •• 2 1S.9 22.<> 1•.~ 1).4 13.2 11.6 8.9 
18 12.0 1~.9 10.2 19 .1 15 •• 17.2 23.0 1b,4 1),0 1),, 12.0 8.7 
19 12.7 12.2 10,6 21.0 1•.2 15.~ 2?.0 14.4 11.8 1].1 11.1 9-3 
20 U.7 1).2 10.0 21,1) ~~-~ 15.2 1). 7 22,0 1).2 u.4 11.1 9.1 

21 1J.2 1~ •• 10.0 21.0 14 •• 1 •• 9 14.7 13.9 1).2 9-) u.s 9.) 
012 1),2 1•.~ 1110,0 18.8 1).7 14.7 ••• 9 l2,T 1),0 8. 9 11.6 10.2 
23 1).2 1).7 121.0 19.1 15 .2 )4.2 15.2 16.4 11.8 9·1 1) ... '·' 24 )49,0 l). 7 n&>.o 17.5 16.1 14.4 20.0 15,2 1).7 10.£ 16.~ 9.7 
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WELLS DRILLED 1971-72 

Lo1 Angeles County Flood Control District 1N/13W-15Q01 
II II " If ·" 1N/13W-28A01 

Western Oil aDd Gas Association 1N/13W-33M03 
Loa Angeles County Flood Control District 1N/14W-09J01 

II " II II II 1N/15W-23P01 ,. 
" tl II " 1N/15W-28B01 

II " II II " 1N/15W-28C01 
" II tl tl " 1N/16W-04G01 
II tl It .. II 1N/16W-04Q01 
II " n II II 1N/16W-05F06 
11 II II II II 1N/16W-08:001 
II II " " II 1N/16W-15N02 
II II ,. rr II 2N/13W-34A03 
" tl II H " 2N/13W- 34A04 

Glen :Berry 2N/16W-07R01 
Los Augeles County Flood Control .District 2N/16W-18M01 

II II n tf .. 2N/16W-33G08 
II It II ,. II 2N/17W-12R02 
" It II II It 2N/17W-12R03 
II u II " H 2N/17W-12R04 
" " " II " 2N/17W-13G02 
" II II " II 3N/15W- 36D03 
II II II " II 3N/15W-36D04 

u. s. Army Corps of Engineers 3N/15W-36D05 

WELLS DESTROYED 1971-72 

State Water Rights Board 
. Western Oil & Gas 
City of Loa Angeles 
Victor Caelson 
Ci'ty .of Los Angeles 
u. s. Army -- eorps of :Engineers 
Sierra Memorial Hospital 
Los Angeles County Flood Control 
Los Angeles Dept. of Water and Power 
Aqua Sierra Sportman 1 s Club 
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lS/13W-03AOl 
1S/13W-04C08 
lN/13W-P5KOl 
1N/14W-13G01 
1S/15W-16H01 
2N/14W-18A01 
2N/14W-19M01 
2N/16W-27F04 
2N/16W-32P01 
2N/17W-13D04 
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General 

REPORT ON DAHAGE TO THE WATER wtLLS, 
RESERVOIRS, AND WATER DISTRIBUTION 
SYSTEM OF Tlill CITY OF SAN FERNANDO 
CAUSED BY THE SAN FERNANDO EARTH­
QUAKE OF FEBRUARY 9, 1971. 

At 6:01 a.m. on Tuesday, February 9, 1971, an earthquake with a 
magnitude of 6.6 on the Richter Scale ~ocked the northeasterly portion 
of the San Fet~ando Valley, particularly the area of San Fernando and 
Sylmar. This earthquake was particularly devastating to the 2.42 square­
mile area of the City of San 'Fernando. 

The severity of the damage to the water distribution system was 
immediately apparent due to the great number (approximately 1,500) major 
leaks throughout the Ci.ty '~hich were, however, more heavily concentrated 
in the area bounded by Hubbard Avenue on the north,~est, Ei.ghth Street on 
the northeast, Orange Grove Avenue on the southeast, and Glenonks Boulevard 
on the south\~est, than in other pnrts of the City . The City at tl'te ti me 
was served by seven wells in or adjacent to the nortl1westerly section of 
the <fity and the distrjbution system consisted of five reservoirs serving 
three service levels, two of whi ch were relatively small, one i n the 
southwest section of the City and the other in the extreme northeast 
section. 

Due to the severity of the earthquake, the extensive damage to the 
distribution system, and the i nability to locate and control leaks, the 
reservoirs were emptied almost i nmediate ly. All other utilities of the 
Cjty and for its wells were severed. There was no power or elec trical 
energy for the pumps on the wells or for any purposes in the City. 

The main natural gas line serving the City of San Fernando ruptured 
in numerous places, exploded, and caught fire. ~7ater from leaking \vate r 
mains and reservoirs ran into the broken gas lines, causing many gas lincG 
as '"ell as metet·s to be filled ~.Jith water. Hany of such lines and metc•xs 
so filled with water were many miles removed from the scene of ~l~ brenks. 
There were 17,000 natural gas scrvi.ces i n San Fernando and surrounding 
areas .that were out of service. All of !.:he gas meters were uot compl<~tely 
repaired f0r some two weeks. 

Telephone. communications in the City were interrupted and severely 
strained but never co:nplete1 y ceased operation to the dj saster lH~<lll­
quarters i.n the City Hall. In the Sylrnar area and the City of San Fern.-wde> 
and adjoining areas t here were approximately 9,500 telephones out of 
service bee<!. use of the earthqu ake . It required only 39 days to fully 
restore tel<.~phonc. service and rc-bui ld the Sylrnar swj tching center. 
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The City was without electrical energy and power for some 20 hours, 
the service thereof being completely restored about 2:00 a.m. on February 10. 

The City suffered extensive damage to its commercial district and 
residential districts. There were.75 commercial buildings that were 
destroyed or so severely damaged that they had to be demolished and the 
debris removed. There were 290 residential structures that were destroyed 
or so severely damaged that the same had to be demolished and the debris 
removed. Many of the destroyed and damaged commercial structures fell 
into the public streets and alleys under which leaks in water mains existed 
and could not be reached until the rubble was removed. 

The sewer lines in the City of San Fernando and Sylmar, underlying 
the Sylmar Basin, which is the source of the l~ater supply of San Fernando's 
wells, were broken or demolished. Without water, the sanitary facilities 
located in private, commercial, and publ ic facilities could not be used. 

Immediately following the earthquake no immediate assessment of 
damage to the wells '·1as possible due to the electrical pm-1er outage, 
although visible damage to pump bases and pump houses was apparent. 
wa.s no standby power to operate the vJclls or booster pumps. 

the 

There 
' 

Visual inspections of the City 1 s five reservoirs revealed that 
Reservoir No. 1 (11 , 000 gallon capacity) , located at Fourth and Hubbard 
Streets, was extensively dam2gcd and t hat the r oof had collapsed; that 
Reservoir No . 2 (2. 6 million 13allon capncity) , located at Hubbard and 
Dron fi e ld was extensively damRgecl; and that Reservoir No . 3 (113,000 
gallon capacity), locatC!d at Foothill and Hubba1·d suffered no damage; 
that Reservoir No. 4 (1 million gallon capacity), located at Foothill 
and Hubbard was damaged and leaking; Chat Reservoir No. 5 (2.4 million 
gallon capacity), located at Dronfield and Hubbard, was likewise cracked 
and leaking. 

By 9:30 a.m. on the day of the earthquake the entire water supply of 
the City was depleted, the wells were not operating , and the City was 
completely without water. 

All of the wells, as well as the storage facilities, were located 
in the same general area, which was in or north of the area that experienced 
the greatest damage and ground move. men t. Supply facilities •~ere in essence 
severed from the distribution system by the multitude of the breaks. The 
magni tude and diversified effects of the earthquake within the City 
ovenvhelmed the City's 1•.te rk force, There was no water of any kind from 
any source to meet the water needs of the City and its inhabitants. 
Under the California Emergency Services Act (Chapter 7, Div.l, Title 2 
of the Government Code) request fo r ai.d Has made to tbe Office of EmerGency 
Services , Los Angeles Office, Region 1, and to the Cities of Burbank, 
Glendale, P~sadcna, Long Beach, City of Los Angeles, County of Los Angeles, 
Metropolitan Water District of Southern California, aud the Calleguas 
Municipal Water District. 

-82 -



To take care of the immediate drinking water needs of the inhabitants, 
private firms were contacted, water tanker trucks were rented, and drinking 
water was hauled in from as far away as Burbank. Schlitz Brelo1ing Company 
donated for the use of the· City and its inhabitants 18 tanker trucks or 
tanker trailers filled with water and, at no cost to the City, kept 
such tanker truc~s and trailers filled with water. At one time the City 
had 33 tanker trucks and trai lers located throughout the City to supply 
the inhabitants with drinking water. 

To take care of the sanitation problems the City rented chemical 
toilets and located the same strategically throughout the City, at one 
time having as many as 252 chemical toilets. 

Residents of Sylmar, in the City of Los Angeles, were without drinking 
water and without chemical toilets and the City of San Fernando released 
for use in Sylmar some seven tanker trucks and 100 chemical toilets. 

Utilizing the crews from all of the various governmental agencies, 
preliminary efforts we re directed toward shutting off of water services 
throughout the City. This was done so as to alleviate possible sources 
of pollution and also enable pressure tests to be made on pipe sections. 
Simultaneously, repai rs were started \<lherever breaks were obvious. 

Through the facilities of the Metropolitan Water District in con­
junction with the Calleguas Municipal Water District (the owner of pipe 
line extending to Ventura County carrying HWD water), and the Department 
of Water and Power of Los Angeles, work started on February 11 to effect 
some temporary cross-connections between the systems of those agencies 
and the City of San Fernando water system. 

On February 10, the City Council of the City of San Fernando adopted 
emergency resolutions requesting state and federal assistance under 
Public Law 91-606. The federal government, pursuant to such request from 
the City, delegated to the u.s. Army Corps of Engineers the task of 
immediate restoration of City water services, sewer services, and the 
repair of streets and other public facilities. 

The u.s. Army Corps of Engineers retained Morrison & Knutson, the 
world's largest contractor, to do the emergency work and the Army 
Engineers and its contractor actually began such work on February 21. 

The temporary cross-connections of ~<later systems were first effected 
through fire hoses between the City of San Fernando's system and the 
City of Los Angeles and the Metropolitan Water District, and provided '~ater 
from such other agencies which was utilized to restore water service in 
those areas of the City which received minor damage to the water system. 
This area in general is the area southwesterly of Glenoaks Boulevard. 

Systematic pressurization of mains revealed leaks not previously 
detected and repair crews worked around the clock, 24 hours a day. 
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On the morning of February 13, the first house connections were 
ready to be turned on. The restoration to any number of individual 
services did no.t begin until about February 16. 

Upon completion of the work by assisting agencies and City forces, 
about February 21, 1971, approximately 80'o of the City's services had been . 
restored. These· services were being supplied hy the equivalent of 
three pressure zones due to the nature of the temporary cross-connections. 

The u.s. Army Corps of Engineers, commencing approximately 
February 21, 1971, and utilizing contractural services, began the task of 
rehabilitating the water distribution system in the severely damaged 
northwesterly section of the City and elsewhere, as needed. Shortly 
thereafter the services of the outside agenc ies from the adjoining or 
nearby communities were terminated. However, the City had to continue 
purchasing water from }MD and the Department of Water and Power until 
November 12, 1971 due to the contamination of '~ells. 

Due to the severity of the damage to the water distribution system 
in the northwest section of the City, it was determined by the Anny 
Engineers the quickest means of restoring services and providing fire 
protection was to install a temporary surface system of mains, hydrants , 
-and gar den hose bibs for domestic use. Work on the system proceeded on 
a 24-hour, seven days a ~.Jeek schedule, utilizing four, six, and eight-inch 
steel pipe with flexible couplings. 

In establishing an above ground gridiron, three-inch risers with 
t:l.Jo and one -half inch heads were installed at approximately 250 foot 
intervals for fire protection. 

House services were supplied by garden hose, utilizing 3/4 inch 
garden hose connection for temporary hookups. The supply for this above 
ground system was through booster pumps, taking water from Reservoir No. S, 
a 2.4 million gallon reservoir, which at that time was only capable of 
providing 50% of its capacity because of its damage. Reservoir No, 5 
obtained its source of water from a permanent six inch emergency connection 
wit~ the City of Los Angeles water system which was operative on or about 
February 20. 

As soon as the surface system was in use, the job of replacing or 
repairing damaged mains began. Essentially, all of the previously existing 
main~ in the northwestern section of t he City were replaced. The same 
trench which \~as used to remove the old pipe was used to install the new 
pipe. I n some instances the installation was only a block or so behind 
the removal activity. 

The entire project of replacing damaged pipe lines was completed 
by approximetely April 15, 1971, at which time the surface system was 
de-activated and the City resumed the responsibility for its water dis­
tribution system. 
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The number of leaks in the system is estimated to be 1,500, of which 
500 were repaired. The other leaks required replacement of pipe lines. 
In all, 28,200 feet of water pipe line had to be removed and replaced. 

DAMAGE TO WATER WELLS, RESERVOIRS. AND WATER DISTRIBUTION SYSTEM 

Specific Details of Damage, Repairs, and. Replacement of Reservoirs: 

RESERVOIR #1 

Pre-earthquake Condition 

Located near Hubbard and Fourth Streets in San Fernando, Reservoir #1 
was a circular, concrete-lined, cut and fill type of 110,000 gallon 
capacity. The roof system was consisted of wood truss and sheathing 
supported by wood posts and composition roll roofing. This Reservoir 
was built prior to 1920. It served the smallest of the three pressure 
zones in the City water supply sys tem. 

Earthquake Damage 

Trusses were shaken · from supports, trusses fai led, and roof collapsed 
into Reservoir. Construction joints opened or widened with some 
~racking of the lining . The Reservoir was t aken out of service 
immediately and t ha debris was removed. Obvious or possible leaks were 
repa i red and a temporary membrane cover installed and the Res ervoir 
was put back in service. 

Repairs 

The original Reservoir, damaged by the earthquake, was beyond repair 
and was demolished. It was replaced by a steel ground •torage Reservoir 
to American Hater Horks Association criteria. The new Reservoir, 
designated Reservoir #lA, has a tank capacity of 50,000 gallons. 
It is 24' in diameter with 16' sidewalls. The u.s. Army Corps of 
E~gineers selected the steel tank on the basis of speed and erection 
as wel l as the least expensive. The tank cost was approximately 
$25,000. Replacement began on June 15, 1971 ~nd was completed on 
July 15., 1971. 

RESERVOIR i/=2 

Pre-earthquake Condition 

Reservoir #2 was located on the northwest corner of Hubbard and 
Dronfield Streets just outside the City boundary. The Reservoir was 
a 2.6 miUion gallon Reservoir, was an embankment-type, rectangul<,lr, 
concrete-lined with sloping sides and five wood truss gables 40' by 
200' supported on post and walls. Corrugated metal roof covered the 
wo9d trusses. 
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Earthguake Damage 

Reservoir #2 was damaged beyond repair. Side slopes were badly cracked, 
joints opened or widene~, truss supports displaced and dropped, and 
several trusses failed. Reservoir #2 was taken out of service immediately. 

Repairs 

Since damage was so severe to the existing Reservoir, it was deemed 
necessary to replace the structure, utilizing the space formerly 
o~eupied by Reservoir #2 and utilizing the space to the best advantage . 
The new circular poured concrete Reservoir, having a capacity of 
three million gallons, designated as Reservoir #2A, was constructed 
by the u.s. Army Corps of Engineers at a cost of $191,000. Re­
construction began on May 1, 1971 and was completed on July 14, 1971. 

RESERVOIR f!3 

Pre-earthquake Condition 

This Reservoir was constructed prior to 1920 and was located northwest 
of Foothill Boulevard and Hubbard Street. It is a circular reinforced 
concrete ground level storage Reservoir lV'i th a capacity of 113,000 
gallons. It is 50' in diameter and has 8' high walls with a top water 
surface elevation of 1,315'. 

Earthquake Damage 

Very littl e damage was done to Reservoir #3. 

Repairs 

No repair was needed as was revealed by thorough cleaning and inspection . 

RESERVOIR #4 

Pre-earthquake Condition 

This Reservoir was constructed in 1963. It is l ocated adjacent to 
Reservoir 4~3, northwest of Foothi 11 Blvd, and Hubbard Street, and is 
connected by piping to Reservoir #3. It is a circular reinforced 
c~ncrete storage Reservoir with a capacity of one million gallons. 
It is 75 1 in diameter and 30 1 high with a top water surface elevation 
of 1,315'. Piping for this Reservoir includes a 10" inlet/outlet pipe. 

Earthquake Damage 

Horizont~l cracks caused weeping and were repaired by the Claude P. 
Williams Company under contract with the City of San Fernando. 
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Repairs 

Repairs were made by patching and an application of Bitumastic coating 
on the interior walls and bottoi'Q. The 6"'outlet pipe was broken under 
the tank and repaired. Cost to repair the cracking and etc. was $6,000. 
The u.s. Army Corps of Engineers fixed the 6'~ outlet pipe and repairs 
began on May 17, 1971 and were completed on May 21, 1971. 

RESERVOIR ft5 

Pre-earthquake Condition 

This Reservoir was constructed in 1964. It is located northw.est of 
Hubbard and Dronfield Streets adjacent to Reservoir #2A. It is a 
circular reinforced concrete semi-burred storage Reservoir with a 
capacity of 2.4 million gallons. It is 160' in diameter, 17' high, 
with a top water surface elevation of 1,260'. Piping for this Reservoir 
includes a 61

' inlet from Wells 114 and new Hell ii7A. A 6" emergency 
supply inlet is provided as a cross-connection between City of Los 
Angeles Department of Water and Power and an 18" inlet from the 
Calleguas Conduit, Netropolitan \-later District water and an 18" outlet. 

~arthquake Damage 

Reservoir #5 sustained minor circumferent ial cracking which caused a 
great deal of weakening or leaking, This Reservoir was not taken out 
of service, as it was the major supply for the City. It was still in 
operation under a controlled water level condition. 

Repair,s 

The drain was repaired and a 1/1611 ethylene/propylene dienemonomer 
membrane liner is now being installed for the interior walls and 
floor and two coats of Bi tumastic coating on exterior l>Jalls. The 
estimated repair cost is $35,000. Construction began on November 9, 1971 
and is still not complete. 

Specific Details on Water Wells: 

Pre-earthquake Condition 

This Well was drilled in 1901. It is located northeast ·of Fourth and 
Hubbard Streets. The pump is a Gould Model l OJa c, 4-stage oil lubricated 
line shaft, deep well turbine pump with 811 di ameter by 120' long column, 
set in a 15" diameter by 170' casing. The pump is driven by a 60 RPM, 
30 hors.epower, General Electric Hot or .f/12F5612S operating on 220v, 
3-phase, 60-cycle power. Mechanical components include the 811 pump 
discharge piping in the well house, complete with check valve, gate 
valve, propeller flow meter, and flow recorder. The. discharge piping 
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to Reservoir 4tl consisted of 62' of 8'' pipe. The electrical service 
is furnished by Southern California Edison Company and runs underground 
to a meter box located on the well house wall. The motor and other 
electrical equipment has a 200 amp inline. fuse for protection. 

Earthquake Damage 

This Well was tested by running the pump and discharging into the 
temporarily repaired Reservoir /11. No damage was apparent to Well f;I 
and the Well was put back in service as soon as Reservoir #1 was capable 
of storing water. 

Repairs 

When Reservoir #1 was being re-designed, it was apparent that minor 
modifications to Water Well #1 discharge piping were necessary. 
Compliance with electrical code requ i red modifications to the electrical 
switch gear. Chlorinators were provided and the facility brought up 
to standards required by the State Board of Health. Work on Well #1 
start~d February 22, 1971 and \~as completed on May 6, 1971. The cost 
was $15,000, 

WATER WELL :/12 

Pre-earthqu ake Cond iti on 

Well #2 was drilled in 1910 and is located at the southeast corner of 
Borden and Sayre Streets. The well pump house was constructed of 
concrete blocks, wood roof, and composition roll roofing. Removable 
louvered frame wall s were provided on two sides and a removable roof 
hatch. The Well was equipped with a permanently installed sandtrap, 
conventional electrical switch gear, flow meter, and no chlorinator. 
The pump was a Pacific Pump Company deep well turbine, oil lubricated 
with a 50 horsepower, 1,750 RPM, 60-cycle, 3-phase motor. 

Earthguake Damage 

Visual inspection o f Well #2 after the earthquake indicated considerable 
disturbance at the surface. This damage, together with other indications 
such as displaced curbing and equipmen t supports as well as displaced 
soil. at the building foundation line, indicated further examination 
would be required. The general ground level around the Hell was raised 
over s•. Post-earthquake damage survey of the inside dimensions of the 
casing by caging and of the straightness of the Well, disclosed no 
appreciable decrease jn Hell diameter; but there was a sligh t twist in 
the casing from tha surface to 90 1 below the surface, The s tatic water 
level \lias at 144 1

• Photographs of the Well tV"ere taken with a three­
dimensio{lal down hole camera both abo~re and below the water surface 
showing that the casing was in fairly good condition considering its 
age. The joints were rough and the perforations were enlarged. At 

-88-



90' depth the casing was slightly telescoped and there was a slight 
break at 204'. The slight twisting of the casing and the break at 
204' were not considered serious enough by the Corps of Engineers to 
impair the efficiency of the We\1. The pump pad and the concrete 
floor slab of the pump house had a few minor cracks. 

Repairs 

Repairs co~sisted of replacing the pump base and then sealing the pump 
at the base. Bacteriological tests, performed after the well had been 
put back into operation, showed contamination. A check at the sewage 
facilities within a 400 1 radius of the well revealed several septic 
tanks, seepage pits, and some broken sewer lines. The tanks and pits 
were cleaned out and back-filled and the sewer lines replaced. Also 
the upper 100 1 of the 15" casing was perforated and a 12-1/1+'' liner 
was inserted to a depth of 132' and cement grout was forced into the 
annular space between the casing and liner to form a seal against 
contamination entering the Well. The t~ater quality was acceptable 
after these remedial measures and the Well was put in operation. The 
work on Well #2 started on May 3, 1971 and was completed on July 22, 1971. 
The cost was $25,000. 

WATER HELL #3 

Pre-carthguake Condi tion 

Well #3 was drilled in 1926 to a depth of 309.5 1
• It was cased with an 

18" inside diameter riveted steel casing Hith riveted joints to 309'. 
The casing was perforated with a Mills Knife between 165' and 300'. 
The pump was deep well turbine set directly on a concrete pump pad. 
The pump house was constructed with two permanent walls of concrete 
block and tt-10 removable sides of wood. The walls were set on a concrete 
foundation and the floor was a concrete slab. The roof was made of four 
wood triangular sections that c ould be removed. The closest sewage 
disposal facility was about 100' from the Well. 

Earthguake Damage 

The post-earthquake damage survey showed the Well to be in excellent 
condition. There was some structural damage to the floor and pad of 
the pump house. The concrete slabs t-1ere badly broken and the support 
blocks under the discharge lines were shifted out of alignment. Survey 
shm~ed that the entire area rose ahou t 4. 5 1 in e 1 eva tion. Eac te rio 1 ogi ca 1 
tests made after the Well was placed in operation shmY"ed contamination. 
It was later discovered that there were broken sewer lines and leaking 
septic tanks in the area of the Well. 

Repairs • 

Broken sewer lines were repaired and septic tanks cleaned out and back­
filled and the top 100 1 of the 18" casing was perforated, and u 15" 
steel liner was set inside the 18" casing and sealed. The grounds 
surrounding the perforations were charged with 100 lbs. of dry, highly 
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concentrated, chlorine compound in approximately 1,000 gallons of water. 
Then 11 cubic yards of neat grout cement were pumped into the formation 
under 100 lbs. per square inch pressure and allo,.:ed to set for 24 hours 
before the pump was put. back into the lvell. Remedial work consisted 
of constructing a new base for the pump and the pump was sealed. The 
Well was then put back into operation. The new pump is a Lean and Bulle~ 
Model 12RH, 5-stage, oil lubricated line shaft deep well turbine pump 
with 10" diameter by 200 1 long column set in an 18" diameter ± 309' 
casing. The pump is driven by a new 1,770 RPM, 125 horsepower, u.s. 
Electric ~iotor operating on 460v, 3-phase, 60-cycle power. Mechanical 
components in the Well house include the 10" pump discharge piping 
complete with propeller flow meter, air vacuum release valve, check 
valve, gate valve, and a chlorinator unit. The 10'' di scharge piping 
extends 20 1 outside the Hell house to the 1011 main on Borden Avenue which 
extends 800' to the juncture with Well #2 discharge piping, then 1,400' 
further to the juncture with the supply mains from Reservoirs #2 and 
#5. Electrical service is furnished by the Los Angeles Department 
of Water and Power and runs underground to a meter box located on the 
vle 11 house wall • The pump motor is pro tee ted by 350 amp fuse S'to~i tch • 
Work on this well began April 26, 1971 and was completed on June 25, 1971. 

WATER HELL 114 

Pre-earthquRke Condition 

Well 1J4 was drilled in 1926 \o~ith cable tool to 483 1 • It \o~as cased with 
an 1811 inside diameter, riveted steel casing ~.:j th riveted joints to 
481 1

• The casinr, was perforated from 198' to 238 1 and from 293 1 

to 297 1 and from 363' to 389'. 'i'he pump \.:as a Peerless Hodel lOMA, 
6~stage, Hater lubricated line sha ft, deep \~ell turbine pump with 611 

diameter by 230 1 long column set in a 14" diame ter by 481' casing. 
The pump '~as d r i vcn by a 50 horsepo~1er, 1, 7 SO RPH General Electric 
Motor #FBJ615470 operating on 400v, 3-phase , 60-cycle electrical powe~ . 
Mechanical components inside the well house included an 811 ptunp discharge 
piping complete with check valve, gate valve, air vacuum release valve, 
propeller flow meter, flow recorder, and chlorinator unit. Outside 
of the Well house was a 6" pl pcline delivering fl ow to a j uncture 
p~int 30' away from which it W8S continued to Reservoir #5 and a 
611 pipe 80 1 long and to Reservoir 1f2 in a 1011 pipe 200' long. Electrical 
service. is furn ished by the Los Angeles Department of \~ater and Po~.,er 
and runs underground to a meter box located on the \.Jell house wall. 
The pump motor is protected by a 225 amp fuse switch. 

Earthquake Damage 

Post-earthquake damage survey showed tln t the concrete olabs in the 
pump house had cracks. The blocks under the discharge lines \•lere 
shifted qut of alignment, and the casing had a severe break at 298' 
from the surface. B3ctcriological tests made after the Well was placed 
in operation showed contamination which was presumably caused from 
water seeping out of Reservoir 1i5 and into Well {}4. 
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Repairs 

The pump was removed and cleaned and re-installed. The initial bac­
teriological tests after th~ earthquake showed contamination of the Well. 
Remedial measures consisted of constructing a new base for the pump and 
sealing the pump. After treatment with chlorine, the water quality was 
satisfactory and the Well was put back into operation. Work on Well #4 
began on April 23, 1971 and was completed on July 23, 1971. Total cost 
was $18,000. Production from this Well after the earthquake was equal 
to pre-earthquake production. The break at 298' was unrepairable. 

WATER t.JELL #5 

Pre-earthquake Condition 

Well #5 is located southeast of Eighth and Hubbard Streets. It was 
drilled in 1950 to a depth of 612 1 

• 1 t \~as cased with a 1411 inside 
diameter 8-guage steel stovepipe casing with telescoping joints to 
a depth of 500'. the well was gravel packed and had a 3011 conductor 
pi pe to a 50 1 depth. The pump is a Johnson Model l OBC, 8-stage oil 
lubricated line shaft, deep well turbine pump. The pump is driven by 
a 1, 760 RPM, 50 horsepo\o~er U.S. Corporation Hotor fr874839 operating on 
460v, 3-phase, 60-~ycle power. The well house was constructed below 
grade. The pump discharge piping in the \olell hou se did not include 
a guage or check valve. The check and gate valves are buried outside 
the well house. Flow from this well was previously measured by a Cress 
Meter located at Reservoir #2. Electrical service is furnished by 
Southern California Edison Company and run s underground to a meter 
box located on the well house wall. The motor is protected by a 
200 amp instantaneous fuse. 

Earthquake Damage 

The post-earthquake damage of the well showed that the pump had shifted 
in the well. A short pumping test resulted in severe vibration to 
the pump. As no other examination was made of thC! well, it is not 
known if the vibration was caused due to the pump damage or shifting 
of the pump head. This well has not been returned to service. 

Repairs 

No repairs have been made to this well because O.E.P. was able to provide 
pumping capacity equal to pre-earthquake from Wells 1, 2, 3, 4, and 7A. 
The equipment has been removed and the well capped, 

ltlA'fER HELL tJ:6 

Pre~carth[Yake Condition 

Well ifo6 '•las drilled in 1955 to a depth of 300'. It was cased with an 
18~ double 8-guage steel stovepipe casing with telescoping joints to 
300'. The distance of the highest perforation was 52'. The pump is 
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an electrically driven deep well turbine type. The pump house was 
constructed of corrugated metal with an earth floor. The nearest 
sewer line to this well is approximately 225'. Well #6 is located 
south of the zone of surface rupturing, 145' south of Well #1. The 
pump is Winthroath Model #12-352, 4-stage, oil lubricated line shaft 
deep well turbine pump with an 811 diameter b.y 170' long column set 
in an 1811 diameter by 301 1 casing. The pump is driven by a 1,760 RPM, 
40 horsepower General Electric Motor #UMJ627014 operating on 460v, 
3-phase, 60-cycle power. The mechanical components inside the well 
house induded the 8" pump discharge piping, complete with check valve, 
gate valve, propeller flow meter, and flow recorder. Outside the well 
house, the piping reduced to 611 and the flow was discharged into old 
Reservoir #1. Electrical service was furnished by Southern California 
Edison and runs underground to a meter box located on the well house 
'~all. The motor is protected by a 175 amp instantaneous fuse. 

§arthgunke DnmBgc 

Sur veys m~de after the earthquake showed very little vertical dis­
placement had occurred at this site. No detailed post-earthquake 
survey was made of the well. 

Hepairs 

No repairs have been made to this Well because O.E.P. was able to 
provide pumping capacity equal to pre-earthquake from Wells 1, 2, 3, 
4, and 7A. The equipment has been removed and the Well capped. 

\.JATER HELL # 7 

Pre-ear t hcp.t_8ke CCln rl:i t :ion 

This Well was d rilled in 1960 to a depth of 376 1
• It was cased with 

1811 inside diameter double 8-guage steel stovepipe casing with tele­
scoping joints to 376 1

• The hi ghest perforation was 88' below top of 
casing. The pump '"as an electrical driven, submersible type. The \-Tell 
discharge line was housed in a 3' deep concrete pit with a concrete 
floor ancl cl i a;nond plate steel cover. A set.;er line is \llithin approximately 
150 1 of the 'r'lell and it is possible the casing may have been crooked; 
thus explaining the. use of the submersibl e pump. This \Yell is the or.ly 
one of the seven located in the zone of surface rupturing. 

Earthquake Damage 

The damage survey shmved that the electrical cable had split open ncar 
the top of the Well creating a short circuit. A check was made of the 
Well cross-section by caging. The Well diameters measured in this 
operation are as follows: 

Diameter Distance 
17-5/811 0 .. 150 ft. 
17-1/411 150 - 180 ft. 
1711 180 - 230 ft. 
15-3/8" 230 - 280 ft. 
14'1 280 - 304 ft. 
7-3/4' 1 301. - 309 ft. 
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The cage would not penetrate below the 309' depth. The Well was then 
checked for straightness and found to have many bends and twists. ·When 
survey photographs were taken, a bend at 174 1 was found. The casing 
shape was dis t o:rtcd from 22 6 to 334' • There was a slight break at 22 91 , 

and a bulge in the casing was found from 302 to 309 1
• Photographs 

showed how the casing was distorted in shape and twisted by the severe 
earth movements. The break at the 229' depth can be clearly seen. 
Static water level was at 89 1 depth at the time of photograph. 
As the Well was inoperable, a check could not be made of the water 
quality. It ~o~as apparent, however, that there were many swirl lines 
and storm drains broken in the vicinity of the Well. Because of 
distortion and t\~isting of the casi ng, the Well was determined to be 
beyond repair; and, therefore, it was destroyed in accordance with 
approved methods. 

Repairs 

Evaluation of the above data indicated that the Well was not worth 
res tori ne. Therefore, the Well \-las ordered abandoned in accordance with 
prOVl. SlOn~ of the Department of Water Resources Bulletin No. 74. The 
l~ell is nm-1 abandoned, the equipment dismantled, and the Well properly 
filled with concrete. The work on this Well began on April 13, 1971 
and was completed on April 16, 1971. Total cost was $5,000. 

WATER HELL t!7A 

Well #7A was drilled by the u.s. Army Corps of Engineers after the 
earthquake to repair the supply lost when Well #7 was abandoned. 
Well 7A is located at the northwest corner of Astoria and Dronfield 
S trects. The pump and motor previously installed in Well lt3 were 
re-installed at the ;1ew \vell 1F7A. The pump is a Gould .Hodel I/14JHO 
6-stage, oil lubricated line shaft deep well turbine pump \·li t h 12'' 
diameter by 300 1 long column set in an 18" diameter by 377' long 
casing. The pump is driven by 1,170 R~i 100 horsepower U.S. Pump 
Company Hot or #102115, opexa ting on 489v, 3-phase, 60-cycle pm-1er. 
This well will safely produce 950 gallons per minute. The mechanical 
components in the Hell house include a 10" pump discharge piping 
complete \-7l.th check valve, gate valve, flow meter, air vacuum release 
valve, and chlorinator unit. The diacharge piping is extended to its 
junction with the supply mains to Reservoirs #2 and #5 with 2,700 1 

of 12" pipe. Electrical service is furnished by Los Angeles Department 
of Water and Pm·1er and runs underground to a meter box located on the 
Well house \-1all. The motor is protected by a 350 amp fuse. Well it?A 
construction was be.gun on June 1, 1971 and completed on July 1, 1971. 
The cost was $85,000. Decontamination of the Well was not completed 
until November 12, 1971. 

EHERGEnC'l CONNECTIONS 

Five cross-connections '"ere provided to supply the domestic water 
re~uiremento of the City of San Fernando on an emergency basis and 
permit time to repair the damaged supply facilities. A 611 connection 
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was made at Wolfskill and 0 1Melveny to supply the lo~ zone area. 
The source of this water was Metropolitan Water District, Calleguas 
Conduit. A 6' 1 connection was provided at Wolfskill and O'Melveny 
to supply middle zone w.ater. The source of this water was Metropolitan 
Water District. A 6" connection was made at O'Melveny and Fox Streets 
to supply water to the middle zone and supply of this water was Los 
Angeles Department of t-later and Power. A 611 connection was made at 
Glenoaks and Arroyo Street to supply 'water to the middle zone and the 
source of this water was Los Angeles Department of Water and Pmter. 
The City of San Fernando, with the cooperation of Los Angeles Department 
of Water and Power, had prior to the earthquake, provided an emergency 
611 permanent cross-connection with provision to fill Reservoir /12. 
This connection was utilized immediately after the earthquake to fill 
Reservoir ItS and through suction from Reservoir tf5, the booster pumps 
were utilized to boost water up to Reservoir #4 and supply water to the 
upper and middle zones. 

PERHANENT HIID CONNECTION INCLUDING PlPEJ~INE AND PUNPING STATION 

After the earthquake it was uncertain as to t~hen, if ever, the City 
would have the ability to pump uncontaminated water in sufficient 
quantity to supply the City needs or an amount equal to that which we 
were able to pump prior to the earthquake, Therefore, the u.s. Army 
Corps of Engineers and the Offj ce of Etnergcncy Preptnedness decided to 
construct a facility to replace the present well supply in the event 
that one or more \\later '"ells including \vell 1f7A had to be abandoned. 
A permanent connection was constructed by the Hetropolitan Hater 
District at O'Melveny and Fox Streets. This connection was on the 
Calleguas Conduit and has the capacity of s upplying ten cubic feet 
per second of water. 

The u.s. Army Corps of Engineers constructed a pipeline from this 
permanent connection north\·1CS tet-ly to Wol fski 11 Street and northeasterly 
in Wolfskill to a booster pumping station located at the intersection 
of First Street and Jessie Stree t. Then, continuing northea~terly 
to Glenoaks Boulevard. Then the pipeline tul-ns northwesterly to 
Griswold Street and at Griswold it turns northeasterly and continues 
to Seventh Street. Then the pipeline turns northwesterly and continues 
at Seventh Street to Orange Grove Avenue. At that point the pipeline 
turns northeasterly and continues in Orange Grove Avenue to Phillippi 
Street. The pipeline then turns northwesterly and continues on Phillippi 
Street to Hubbard Avenue, Then the pipeline turns northeasterly and 
continues in Hubbard Avenue to Dronfield Street at which point there 
is a permanent discharge connection to Reservoirs #2 and #5. The 
booster pumping station, which \-1as constructed subsequent to the 
earthquake by the u.s. Army Corps of Engineers, is located at the 
northeast corner of Jessie and First Streets. Two identical pumping 
units were initially installed with provisions for two additional 
idcnticai pumps to be installed in .the future. The fourth pump would 
be used strictly on u stand-by basis. Each pump is a Johnston Model 
No, 12ES, 4-stage oil lubricated vertical cam turbine pump. Each motor 
is.driven by 1,800 RPM, 150 horsepower Westinghouse Motor operating on 
460v, 3-phase, 60-cycle power. The piping instde the pUinp station 
includes an 18" suction and dischllrge manifold, a 10" cate vnlve on 
the suction and discharge side of each pump, a 1011 pump control valve, 
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a 6" surge relief valve on the suction manifold, and a 6" surge 
anticipator valve on the discharge manifold. The suction piping from 
the Calleguas Conduit consists of 1,000 feet of 1811 pipe and 2,900 feet 
of 20" pipe. The discharge piping to Reservoirs 112 and #5 consists 
of 13,900 feet of 1811 pipe. Etectrical service is furnished by 
Southern California Edison Company from pad mounted transformer located 
adjacent to the booster pumping station. 

Construction of the MWD connection, the pipeline, and the booster 
pumping station •~as begMn on July 12, 1971. The system w·as operational 
by July 29, 1971 and complete construction of the pump house and all 
incidental appurtenances was completed in April 1972. 

It should be noted that although the MWD connection was operational 
on July 29, 1971 the City was not a member agency of MWD and the City 
was paying a heavy sur-charge for using water from MtiD. Subsequently, 
the City's electorate on November 2, 1971 approved the annexation of 
the City of San Fernando to the Metropolitan Water District and since 
that time water has been available to the City at regular MWD rates. 
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