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Docket 50-312
Amendment No. 2
April 15, 1968

,,

[] _ QUESTION Discuss the water flow patterns in the vicinity of the plant
'

\s 2H.1 and their associated consequences on plant operations following
(DRL 2.7) a failure of the on-site water storage facilities.

ANSWER Section 2.4 of the PSAR describes the topography and drainage
patterns of the site. As stated, the site is located very
favorably for natural drainage.

Open ditches and culverts will be provided around the plant
area to intercept any overland flow. The paved area within the

plant slopes away from the buildings and toward the perimeter
drainage system. Storage tanks are located between the build-
ings and perimeter drainage system. Any discharge from these
tanks will flow away from the buildings. The circulating water

system canal and intake have a water surface below nominal
plant grade.

The result of a postulated failure of the on-site reservoir has
been investigated. The flow from a reservoir failure would
pass to the south of the plant. The invert of the natural
drainage channel is approximately 20 feet below the plant grade
with a top width of over 1500 feet and could safely pass a flow i
in excess of 175,000 cfs.

Due to the elevation of the plant above the adjacent Sacramento k

([}
,

River Delta (see Fig. 2.2-3), there is no downstream control |
V which would affect the stage-discharge relationship of water

flowing past the plant. The water flowing past the plant is
free to flow at normal depth. The reservoir is far enough up-
stream from the plant for the bore wave to collapse prior to
passing the plant. It is difficult to postulate a sudden
failure of an earth structure and due to the relative small
quantity of water stored in the reservoir any time lag to reach
the maximum break will have a substantial influence on the peakt

flow. .

An instantaneous break 50' wide and the full height of the dam,
occurring simultaneously with the peak discharge of the maximum
probable flood, resulting from storm runoff at the plant and
adjacent catchment area, will produce a flow of less than
'50,000 cfs past the plant. Peak discharge of the maximum

probable flood, computed by methods developed by the Soil Con-
~

'

servation Service, is less than 2,000 cfs.
4

Peak runoff from the maximum probable storm was based on the
probable maximum 6-hour point storm value of 6 inches from
storm analyses data prepared by the Bureau of Reclamation.

1

It is concluded that a failure of a dam occurring simultaneously |

with the peak discharge of the maximum probable storm will not

p flood the' site. The resulting 50,000 cfs flow will have its

|( L) water surface more than 10 feet below any of the safeguards
equipment located in the plant yard. This would be the con-,

trolling elevation in the event of flooding.

.

Amendment 4 2H-1
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QUESTION Provide a map of earthquake epicenters within a radius of D
2H.2 200 miles showing all earthquakes of intensity V or greater
(DRL 2.8) at the epicenter.

ANSWER The instrumented epicenters and non-instrumented seismic
events within a 50 mile radius of the Rancho Seco site are
shown on Figures 2H.2-1 and 2 respectively.

The epicenter map shows the magnitude of earthquakes
actually recorded, while the non-instrumented seismic event

~

map shows the highest intensity reported for any earthquake.
It is considered that the 50 mile radius map presents a
meaningful description of the site and adjacent area since
varying geological conditions need not be evaluated. S imi-*

3 lar maps for a 200 mile radius are shown in Figures 2H.2-3
and 4.

Appendix A to this answer is Professor Byerly's explanation
of epicenter maps (Figures 2H.2-1 and 2).

o

e>
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'(['h
. QUESTION Our current review indico es that the design basis earth-
2H.3 quake (the marimum earthquake) for the Rancho Seco site'

\~ / (DRL 5.8) should correspond to a maximum horizontal ground accelera-
'

tion of at least 0.25g. The basis for this conclusion
stems from the possibility that historical evidence may
underestimate the maximum earthquake likely to occur in
this province and from a need to provide both for the pos-
sible occurrence of local faults that may be unknown in this-'

region because of the great depth of overburden and for the
possible amplification in the alluvium in this geological
region. You are asked to consider this basis for the design
basis earthquake for the Rancho Seco site.

ANSWER A value of horizontal ground acceleration of 0.25g will be
used for the maximum hypothutical earthquake and 0.13 g will
be used for the design earthquake.

~

4

QUESTION Provide the elevations of the proposed foundations for the
2H.4 containment structure, turbine buildings, and auxiliary

~~

(DRL 5.9) buildings, in order that they can be compared with the

[ boring data provided in the PSAR.y),

.

ANSWER The following structure foundation elevations can be used
for correlation with the boring logs:

Structure Elevation

Containment Structure 130'-0-

Spent Fuel Storage Pool - 158'-6

Auxiliary Building 145'-0-

Radwaste Building - 140'-0 <

Turbine Building - Mat - 155'-6
'

' Turbine Building - Condenser Area - 150'-0

Elevation O'-0" on general arrangement drawings equals
elevation 165 MSL.

..

O C70
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Perry Byerly April 15, 1968
6037 Contra Costa Road Appendix A to Question 2H.2

Oakland, California 94618

( (mm
\ ' Phone 654-6893

-.J
-

March 25, 1948
.

Er, John Mattimoe

Sacramento Municipal Utility District

Box 2391
Sacramento, California 95811

Res Epicenter Mams

Dear Kr. Mattimoe:

l'ou have asked for epicenter maps and Bechtel has constmotod
them according to my specifications.

There must be tuo of them because two different kinds of epi-

conter= are involved in the historical record.

1) Since and where there have been established soismot:aphic
ste.tions, instrumental cnicentern may bo located. Insofar as we
know the carth's structure and the volocitios of seismic waves wo
may from seismograms locate the place where the waves start, i.e.
tho first source of the carthquake or its focus. The point on the
earth's surface above the focus is the epicenter.p

Q
If we hold to the theory that all earthquakes originato by

fcult breaks tho instrumental focus should lie on a fault surfaco
and the epiconter near the fcult trace on the carth's surfacc. In

practice wo find in California that the instrumental epicontors of;, , .

the 1crger shocks do lie near the traces of recognised faults
althou6h very many of the smaller shocks are not so located.

2) In the early days, say over 35 years ago in california,
cnd in some parts of the United States even today, there are not
oncuch seismographic stations to locate the contors of smallor
chocks. In no part of the world were scismographs used to locato
e,6 cen ors before about 1885, and the instrumental location :f the "

epicentors of large distant earthquakes awaited the turn of the
contury.

Lacking seismographs, the term opicenter, nou called field
~

cnicentor, was teken as the center of greatest damage. This loca-

tion depends on the presence of st 2ctures that can be damaged,
both natural (stoep slopes for landslidos, loose natural filled
land and swanps to be cracked) and built by man. It depends on
the geologic; foundations as well as the distance to the source of

C~ 071
'
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|

l

O'1
Kr. John Mattimoe - 2- March 25, 1W8

'

l

the wavoc. A cource in the mountaino utu ally produces the greatect
demago in adjacent alluvial valleys so the field opicenter does not
lie on a fault even if that is the source of the waves. |

I
Since there is a tendency now for non-geologists to draw sup-:.

pocod faults on maps through opicenters, we must supply one map
chouing the inctrumental opicontorc, on which those men may work,
and another for the "centor of greatest damago epicenters" sinich

are not cupposed to lie on faults by any theory.

On the firct map we plot circles for inctrumental epicenterc,
and by each the year of the chock and its magnitude in Arabic numarcic.-

On the second map we designato the contor of groatoot chd.ing
by a Roman numeral, indicating the Modified Hercalli Intensity thero
and also the year of the shock.

.

Tho construction of the cocond map requires somewhat more than
conculting the Earthquako History of the United Statos (U.S.C.& G.S.)
beccuce in the early days Captcin IIeck and others having only inten-

city data vore inclinod to "round out" the latitudos and longitudes -

of their ficld epicenters. Thus too many lay at intornoctionc of the
even dogroo parallels and moridianc-an examplo from our map i= the
carthquako of April 10, 1881, in which the catalog gives Modecto ac
having the groatest intensity although the History puts it half a
dogrec north. (The reports suggest strongly that this shock centered
in tho Coast Hanges.)

Yours sincerely,

?ous Byerly

oc Mr. Cole H. McClure, Jr.

.
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i f21*
122*

'

t' j

39* _ _ _ . _ _
. . _ . __.._ __..__ _ _._ __ _ _ _ . _ . - - _ _ _ - -

- --

8 /
)

i

N
4)

O r/i
hI

% 5 '

Fanom Dam

' . |

SACRAMENTO

1945 g
O 13 6)

y RANC'
SITEs

O
;

Clay g

F

,Get

4.~ A

f

?*0
sav PAeto BAr .

38*- - - - - - 1 g;9q-
-- - - -

- ,-
- - - - - - - - - - - - - - -

(36) - stoccToN
'

4

0 38)*#
*
z

' .) !
SAN F R CISCO )

* ( 3 s1
,

ki

b "o S 50 Maes s

I
"4- ]] .

121*
12 2*

f fI N, eu. . _ . _ _ _ . - - - -

;?
'h



f20*

L

__
-.,.___._. _ _-- - - - - - -- --39'

I E X PL ANATION
\~
I E PfCE NTE R

| g 1945 Yeor of earthquake.

(3 6) (Mognitude on Richter Scale)

i
} REFERENCES-

a Bose mop, u S G.S. Conforneo - Nortn Holf.
, 2 Bo tiet.n of im Seismogroph S t o f ions,

Univ ersit y of Cohtorneo, Berkeley

I

!
i

|
!

!

.

|

10 SECO

;
1

!

.

oe nes

Comaar.t Ra

M TP

| SCALE - MILES

:

_ __ _ _ g__ _ ____ ___ ; 3e.
074in.-- 120*

n
rarm.wa, w.

,3,gsA

FIGURE 2H. 2-1
EARTHQUAKE EPICENTERS

1941-1966
[

@ SMUE3
SACRAMENTO MUNICIPAL UTILITY DISTRICT

<

Amendment 2



121*
122'

I

f |
4 i '

|
.___4._ _ _ . . _ . . . . _ _ _ _ . - . _ . _ _ _ _ _ _ _ . _ _ . _ - _ . _ _ ___ . _ _ . _ _ . .

-- --

39*_ - . _

|
1

.

:
> c

i

O . ;

Forwn Dam
!

i
'

;
.,

|"

$ACRAVENTO

1943 g

O(36)

+
RANC) SITE

g

%
%

clay,g

I, ,can

dis

| }'
e .=e

of'

SAV i'ABL O BAY
- \ %

' S _ . _ . . . . _ _ . _ _ _ _ _ _ _

|
s.

__

3 g. _ g 1942
- sTocxToN ;(36) -

.

!

1948
03s3

,
- i

z i

~ l

Hfcrsco \!

san
'

., %-
__ 50 M- s

,

h 6

h' %
121*

'
12 2*

j

\
075u . . . - . - . . - - - -



f 20'
I 7

|
!

- 39'
_ _ . - -

EX PL AN ATION

-

E PiCENTER
1945 Year of earthqame.

| g
(3 6) (Magnitude on Richter Scale)

|
'
.

|
REFERENCES-

i
e Bose mop. LA S G.S. Col fornio ~ teorth Hatt.

|
2 Bul:ehn of the Seismogropn Stoisons,

Un.v e r sit y of Califorma, Perkeley

I

!

I

l,

l J
|!#

HO SECO

I

oenee ne,

Comor#* Ron

' "b,~
j

,, ,,, SCALE - MILES

:
-

!

!

#_-_ ; 3e.__ _ __

~ 0,"~'
12 0*

ro.. to ne,

076e
sr 8
J

FIGURE 2H. 2 1
EARTHQUAKE EPICENTERS

1941-1966

. @ sMusa
SACRAMENTO MUNICIPAL UTILIT'l DISTRICT 1

j

|
Amendmrnt ?.

-

!



h

|I. i22- izi-
! !

LR m
e

. (._ 3y ._.
.% - . _ _

'
N

+

j { V ,,4n 4

9 .

4- i
m

V Folsom Dom
i

i

V i

' SACRAMENTO

viisas ;;g gm
,*ni s |;12 " |"?

.

i
IIre92 is

|in s%se
'VIis4swDie

|RANCFIXis92 ,
I

ct . SITE
u
s

Elmru %

VII iso Clov Ee i
t

' Pc

#
m
V i,54

yN
LegC

- Re Wst

1955VI 8' isleton w, eteso V ,93e V v i965
4 1933

#
/ Pi 9 Antioch

3e V i,6i Vil 1889
~

j
VI iss3 Hon STOCKTON I

g

's49 I|g4 (21
i 3

<

|

I
'

,

% , Monteca

e - V '965
h @

SAN IMANCISCO g 4s
Vi s946.

s
v'

&
"O Modes)

* ygg%50 Mdes
,

. _ ..

r {. '- \ |

,V' ! l

077iza- iai- .

~ ,
-

4na
. I
.

;( . .. .

|

I

. _ _ .- . _ _ . _ _ _ , . . - ._. - . . , , . . - . . . , _ . _ . . . _ . . - - . , . _



. -

|

12 0 * [
..

|__ _ _ . 2-39e

i
Gew e |

V rs4e .i

!
, i

| !

!

REFERENCES:!
<

C**** |a
Vl m46 ; 1769-1928

i

!'

Desenptive Catalogue of Earthgaokes of
i the Pacific Coast of . the United States.

1769 - 1928 Townley and Allen, SSA Bulletin
Vol. 29, No I.

i

| 1928 1966
1

Unded States Earthquakes. U.S C B G S.
i

F4bhC0f ton.

Bose mop, U S G S Cohforneo North Half
,

e

NOTE

Ploce of highest intensity plotted, i e "fieid
$ SECO c , e,,,, , p,c.n,,, -

V1937
'

|

1

?

|

% Mc+ownne nis

Vil ? 1869

Cwche Aes

to 0 10 20
P%d%l%ElemlN

" " * " " s'"*'* SCALE - MILES
V 1939

|

^4 38''

Weteces
Res

Fermeg'en Res I

12 0*

I

+-'

078-

R'

FIGURE 2H.2-2
NON-INSTRUMENTED SEISMIC EVENTS

V INTENSIVE (M.M.) AND ABOVE

($ SMUD
'

SACRAMENTO MUNICIPAL UllLilY U! STRICT
.

4

Amendment 2

,. . . _ _ _ _ _ _ . _ _ __



P

121*
122*

f x

( i
- - - -

- - - - - - - - -

39* - - - --
- - - - - -

-
-

! .

N + t

I i940
j j

Folsom Dom
%

b '

ACHAMENTO
"

Vl 1948

LEE Sh 'M igs4
18fa9s .

1909
,

(! 1892
|

g

M Ne sgr.ouse
VI isas ;

w iDa
e ;RANCF-

111892
, SITE

A
O

%
,E lmero Clov g C

Ill 1902f

P

Gait,V issa

f- g#wi
,

:

/Q ,9 a! O i ~' !"
Lo+ a |i9(,o V i938 V ,. ) y, 5

() N2 !

4 .',9

$ y !
b [SAN PABLO BAY 9

I| Pittsbu'9 g AntKrn /_
.! VI i937 ' .

/
g . _. . .__

_

V 196i Vil1889
-

'
VI 1963 ,

/ STOCKTON
| f,,', Vig4 (2i

3

!

,uweco

'' .)% %
., -

TA8hTro

| :sas rHANCISCO VIi946 i
t
I S-

S,
'

'3 Mode-

" y gi;e
_ 50 uoesO

k
,

L | 079'

\{
-

ia,.
i 12 2'%

n
1
,

-.

,



.

(
|20'

l i 1

|
, _ . _ - -- _ . . ----39 e ,

1
i

Georm !
V948 j

.

I

1

i REFERENCES:

e" lC
1769-1928

VIi946 |
Descriptive Cotologue of Earthquokes of
the Pacific Coast of the United States,

j 4769 - 1928. Townley and Allen, SSA Bulletin-

,

Vol. 29, No. l .

1928-1966

United States Earthquakes, U.S.C. 8 G S'

Publicotson.j

Base map, U S G S Cotiforneo. North Half
-

NOTE

Ploce of highest intensity plotted, i.e.. " field
@ SECO ep. center *c., c.,,,,,

"V 937

he a ""*a' ""
e
Vil? ises

CsNmt>J Feet

10 O 10 20
L"biuP'kMbuP%P%m

w w *** ' " * ' "
SCALE - MILES

, I 1939

Lea 38'
\f '

w.
Ret

Fe,megten Res

'"
080

%_. .

r
FIGURE 2H.2-2

NON-INSTRUMENTED SEISMIC EVENTS
V INTENSIVE (M.M.) AND ABOVE

! :SMUD
SACRAMENTO MUNICIPAL UTILITY DISTRICT I

-.
e

-
. . .

{

Amendment 2 l
. .. - 1

,, _ - , . _ , . - . . . . , -



~

,

j ,,.. i23 12 2 2:-

!

s ar*
. _ _ _ _ _

/

,a t om *G

. " , ,
,

\

\
>40* 3

,o#New

|
i

)
.

,

/

i
$

ca..ss
'

W LLEY

h U48.Mg

0 au *sa3y . nr

k

N
SACPAVENTO S/TE

R a,

t _ . . .,.

I pg ,.NT IC C M
3e.- . f .

" ' ' '

_

. . . , svoc. ro~,

s
*

SAN FTiANOSCO {e *.- . g .. .... ..exs,o
-

i
e

i -

sg
ps

< o

e

I37 -
-

7_ _ . _ . . _._
\ ."s gr.,,

j x * ,s. , m,m,,s. .. caa

) ."
,

..,
**

.so-

I F

v \
(2

.seN
Ss'

-
_.

. _ _ _ . .;*

s ..

( s'

w
f , e

, , . . ,,3 .22- '2:- -

(}
.

08i



|

I
l

1

N'20* 11 9 ' !!a=

! i | -

. . . _ _ _ . - -4*

.

s

t

,50 'ss

40*

..
7-

*6 :
g

E XPL ANATION
s'' #

! *,, si Mogmtw1e (Ricmer scae)u
g g * , ,,o ,S' O Ezihouone epcenter

,

O
C,, ,, , REFERENCEe # *3['

Bolete d the Se'smotopcci 9atgms,194 21 47
i 1966, Urw.ersity of Col.tornia Press

/^ Bose map rs token from US Dept of the imara
GS m co-ocemt,an .:th the See of ColbreoA snt: 68

O' '''90
~- - # 4 9e

s2 50

d ,>
."

%

\

\ s, ."
so

5' x
s , , ,

- - - M*

'< sg.o,
#se ,

o"
l3g

\,e:ssee

N) C so bwM 80 So 60_- - .

__ 37' SCALE FEET

,'#E 58eo

082,

. - .,

.,,
-

- "'

>"*"'*8 FIGURE 2H.2-3
,

EARTHQUAKE EPICENTERS
1942-1966 (200 MILE RADIUT;''

fe@*jSMUD l-

.

:
l& 119 * 18 8 '

SACRAMENTO MUNICIPAL UTILITY DISTRICT
,

. Amendment 3



.

I
'

,23- '2 2- ' 2''m,,

I

4t*
_, _ - _ _ _ _ a

.t w~s
-

,,

, ,,
,

N

l40' N -

,gu,,c,
h
5

!

e"
\
/

caass
1 VaLLEV

"
\

, , UR' a W
I cAE A4 12

33* - ._ NY. -,

SACpAMENTO S / T/l
\ m

ho?s% g

N /v
-

c L av "

l ANTIOCM

nose)*

38* - -
.- -[. * *

3,oc, vonp,, g

i-

5

SAN FRANCISCO (',"W %
'

' '
,Maveano , octsto, p w

- {-
I ."-

i o
!

|

"
*31 - -- _ _. - ;> "

s.. . _ e.. . _ _| t0

o ,,

."o

&

i V

| -
.

,,36' . __ . - _. ___ _ -4

J V"
' x

.

; I

g,, a3 122- '2 -

f 083
o

.



__ - - - _ . _ - . ,

120' lit * ItS*,
'

% ! ,

! ! iN . i

f. . .h .__. - 4F
i

i .

I
! .

"

s.
O

40*

~T~ \
"

>

u ! EX PL AN ATION j'

.'" si Mogetitude (Rechter scale)
g

,,
O E * '*0'' *C'*t3g #the

' 9
0 REFERENCE*

i
,, ,,c,, g.

,, . . u o, ,,, 3,,%c 3,o,,oo,, ,,4 2.
Ura ersay of Cairtoremo Press# '8 1966, vi

I Base mop is token trarn US Dept of the antenor

P' G S in co-operation wim the Sto'e of Califorrea

4.s so

W * 'u.
._ _ d' g', ,

' 39*
,,

'

* *,b.; .
ps

,

!
'

s

\x. e"s

.s.
.

, 33

i

! ._
. 38*

''b o,
w.,

! e%
|

si i

d'p.i

N
| ,ew

i .

w 40 m sot e o e 70
; M
!

._
37* scau . n ct---

_

.' at 5*
|

084-

Hbh!O0tD

t e

"' - -
~~ 3s* FIGURE 2H.2-3

7c =rnou
e EARTHQUAKE EPICENTERS

1942-1966 (200 MILE RADIUS)
,

'
i

! (gsuun ;.

'" "'' ""
SACRAMENTO MUNICIPAL UTIUTY DISTRICT |

.-
,.p.*w !

Amendment 3*

-.
_.

.-
g



'

l
,

|
|

*
I , , . . iz 3- 'F '['* -

g :
.

, )
,

,;
1.

e i - ---- _ _
a ._.i - -i

--

,_ _ _ _ _

.

'

.

,.i a ..

|* 4 ?

!

40 - _ .
._ Q| _ . . __ _

_ __ _ _

s = , , , , , ,

.

A*.
. .

=
G. ASS.v.un,*

, . . . .
.. , , . .w - - .. . . . . . - - . . . . , . . . -e --- -

d edf
. . - .

.

t

i

i
$&CRAMENTO S/T

i =

nid.' . R .
% A

. J
. u.. -

amTeoCM
,.% e. -38 - -- - t---__ --. . - - _m- . ._.,
' ' '

..- 4t** -- ,svoc it - ---
| ,,= i .

V
$AN FRANgSCO (W *. -

% \
1. p.,t..o

, n
. msm-

& % 4
'

-

i
-

. . . .
t

. n .' v.

3r -
.. .- p . .. . . - - . - . - - . - - - - - . . . .sy, --r-

| 4 > = A= . us,r.
s. . c uz

. . ,
' o' . ..

: wo
i ,. .

e et *
. *

s .

.

!

3<, -
I.

..s-
|
! '

.

/.. 1

( [ s

'

'A m ./
; *

i*
';',. s-, , . . i23-

{pp[ ^ "_ .TW(
UUVV '

. .



I

iw #9* lie *

N l

d
- _. . . ._ . _ - - - 4t*

Oi

.

% '= i

I
!

,
,

It I

-40*

. .
|

E X Pt. AN ATION
'

0. ,,LLg, ; g ,,c,, ,% ,,,g,,,,g,,,,,,,, g y ,, 9,,,=
, . . . . - t~ unte ~~os Sa.> wted e we.t,

g eg go reportreg rnene m domegei

* *
* REFrarNets

O e *
j i Earthosche H' story of the Umfed Sto'es.U S B G S

. . 2 toscripf me Cotologue of Eorthquo.es of the,

o .- ! j Pocif.c Coast of the Wed States, 1769 to
.c 1928 Bell SSA Vol 29 No I

) i
, 3 Bose mop es toben froen U S Dept of the interior,*a . .

. - _ -_ 4V _ _ _. _ _ _ _ - - - - - - - - - - -
-- 39 G S e co-operaten meth the State of Coldorne

*

.. .

. .

r : .

|'
. .. 1

| *\
I.

.b
.

'
! =

I

._ ._ q _ _ '__ _-_ 4_ 38-

%[h,
%: ;.

i ,

%t
. **. . ti ,

! . . s,.0, s
! -

.

e 0 0 0 PC So 40 'bo A0

NvN,us-
, _ _ _ p 37* scaa -

.

i ,e=tsuo

o |

M ANFDPD

!

i +

.f _ _ _ . __ _ _ _ . _ _ _ !/ - - -- 36'
FIGURE 211. 2-4

D"""" E NON-INSTRUMENTAL SEISMIC EVENTS
o 1769-1966

I t
i on-no |

| ! *SMUD =" l
| i20- 119' (18'

.

| SACRAMENTO MUNICIPAL UTILITY DISTRICT
;

Amendment 3



1
,2 ,zz- gr ?-c i\ '

; id'*
- -- - J __ . - , . __ _.

_ .__

__,

.

,ar DrumG |

+ .g .

*o' --
--

- ; - -. . _ _ . ..- - - _ . _ . _ _ . _

W'*C 'e

.

A.
. .

. GRASS
vaLLEv

,tet tu |
.e ,u. !

~

~~~ 6 - - - . . .. - p . . e _ _ , _ _ ._
.

.
'r
'
J

| SACRAMEN.TO S/1-
. t

0 A. .
-

I ,
C L Af

ANTIOCH

g (=~,. - - . e. . ._ , , , , , , , ,_.
---

..
|

. --
i .1 .. .

|
"

SAN FRANySCO [it .
j o 4 \ bv% , .oor s=) .
- -

s' % 4
'

-

! -

;. . . .

|
" * i v.

|
1

37*- . f
.

'
-- ~ - - - - - - .. ___p-

. ' s.~, C~, , . :. . , _ ,,,,,
I' ,.. .
,

; a . ..
'

. n. .

c ,

. i. 4e

.i1r

% .

|
36*- -

_. I
-

- --- - . I ---,

I
.

|
.

!

'

%;'.

I *' )i -

006') ' ' " ' ' ' ' '''

(>,

h O O - - -

m u J U ')+



i

120- n9* g-

N j |
,

. _ _ . .1. . - - - - e r*

i

i

% e =

,

!

'L

1 i

, . . _
-- - 4 0*

. .

E X PL AN ATION

O O Cwtws m eorinmone ewnsities (V cr geawrrattom
0" 'h'

g" m*''n ime''tok
d M Scest peed of locoMy*

O . * * . repor tin o comogeg op,o

' '
RE F E RE NCE S

. . ' .
t Earthqsome H s'ary of the United States,U S & G S

t

. .
.

2 rescriph=e Cowgue of Earthqaabes of the
IT*'''c Coast of tre Uni ed Sto'es, 1769 tot

C
~

} 1928 Bull SSA Vol 29 No t. . .
!em . . 3 fbse mop is toten from U S De# of the In'erior

,

l G S e co-cperot.on =>tn the Sto's of CoMornea
_ _ .. _ . 3 9

_ . V ,

I. ,

!
-

..

. j
' .

f 1
.

i
'

. ..

.!
,. . .

X !.i

!s

._ . _ _ . . _ _ ..u__... _. & 38-

; i !c 5
'<.%>
%,

.'
ij

%1
. . .. 1

;

. .- s
i =

* i

! e o c w so ao y ec.- \ %%auw___.
p 37* scatt . mLLs

,.

.

,FRf steo,

e
i

MahFORD

S
36' FIGURE 2}i. 2-4-p . _ . _ _. __ _ _ _ _- -

4 "'"S NON-INSTRUMENTAL SEISMIC EVENTS'3 :

O i | 1769-1966
i I

; QsMun N
:,

i20- ns- sie-
SACRAMENTO MUNICIPAL UTILITY DISTRICT

Amendment 3


