
 

March 28, 2008 
 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE-Hitachi Nuclear Energy Americas, LLC 
3901 Castle Hayne Road MC A-45 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 166 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION   
 
Dear Mr. Brown: 
 
By letter dated August 24, 2005, GE-Hitachi Nuclear Energy Americas, LLC (GEH) submitted an 
application for final design approval and standard design certification of the economic simplified 
boiling water reactor (ESBWR) standard plant design pursuant to 10 CFR Part 52.  The Nuclear 
Regulatory Commission (NRC) staff is performing a detailed review of this application to enable 
the staff to reach a conclusion on the safety of the proposed design.   
 
The NRC staff has identified that additional information is needed to continue portions of the 
review.  The staff’s request for additional information (RAI) is contained in the enclosure to this 
letter. 
 
If you have any questions or comments concerning this matter, you may contact me at  
301-415-3025 or CPP@nrc.gov, or you may contact Eric Oesterle at 301-415-1365 or 
ero1@nrc.gov.   
 
      Sincerely, 
 
      /RA/ 
 
 
      Chandu Patel, Senior Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
      Office of New Reactors 
 
Docket No. 52-010 
 
Enclosure: 
Request for Additional Information  
 
cc: See next page 
 



 

March 28, 2008 
Mr. Robert E. Brown 
Senior Vice President, Regulatory Affairs 
GE-Hitachi Nuclear Energy Americas LLC 
3901 Castle Hayne Road MC A-45 
Wilmington, NC  28401 
 
SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO. 166 RELATED TO 

ESBWR DESIGN CERTIFICATION APPLICATION   
 
Dear Mr. Brown: 
 
By letter dated August 24, 2005, GE-Hitachi Nuclear Energy Americas, LLC (GEH) submitted an 
application for final design approval and standard design certification of the economic simplified 
boiling water reactor (ESBWR) standard plant design pursuant to 10 CFR Part 52.  The Nuclear 
Regulatory Commission (NRC) staff is performing a detailed review of this application to enable 
the staff to reach a conclusion on the safety of the proposed design.   
 
The NRC staff has identified that additional information is needed to continue portions of the 
review.  The staff’s request for additional information (RAI) is contained in the enclosure to this 
letter. 
 
If you have any questions or comments concerning this matter, you may contact me at  
301-415-3025 or CPP@nrc.gov, or you may contact Eric Oesterle at 301-415-1365 or 
ero1@nrc.gov.   
 
      Sincerely, 
 
      /RA/ 
 
 
      Chandu Patel, Senior Project Manager 
      ESBWR/ABWR Projects Branch 1 
      Division of New Reactor Licensing 
      Office of New Reactors 
 
Docket No. 52-010 
 
Enclosure: 
Request for Additional Information  
 
cc:  See next page  
Distribution:  See next page 
ADAMS ACCESSION NO.  ML080810240                                           NRO-002  
OFFICE PM:NGE1:NRO PM:NGE1:NRO BC:NGE1:NRO 
NAME CPatel (cn) EOesterle MShuaibi 
DATE  03/25/2008 03/25/2008  03/28/2008 

OFFICIAL RECORD COPY 
 



 

SUBJECT: REQUEST FOR ADDITIONAL INFORMATION LETTER NO.160 RELATED TO 
ESBWR DESIGN CERTIFICATION APPLICATION DATED MARCH 28, 2008 

 
Distribution: 
PUBLIC 
 
Hard Copy 
NGE1/2 R/F 
CPatel, NRO 
EOesterle, NRO 
ACubbage, NRO 
 
E-Mail: 
RidsNroDnrlNge1 
RidsNroDnrlNge2 
RidsAcrsAcnwMailCenter 
RidsOgcMailCenter 
KWinsberg, OGC 
JJolicoeur, RES 
SMarshall, RES 
MShams 
TScarborough 
CHinson 
APal 
SChakrabtti 
JRajan 
JDixon-Herrity 
SSammaddar



  
R

eq
ue

st
s 

fo
r A

dd
iti

on
al

 In
fo

rm
at

io
n 

(R
A

Is
) 

ES
B

W
R

 D
es

ig
n 

C
on

tr
ol

 D
oc

um
en

t (
D

C
D

), 
R

ev
is

io
n 

4 
 

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

R
A

I 3
.3

-3
 S

02
 

 
S

ha
m

s 
M

 
D

em
on

st
ra

te
 th

at
 a

 
po

te
nt

ia
l f

ai
lu

re
 o

f 
th

e 
R

ad
w

as
te

 
B

ui
ld

in
g 

un
de

r t
he

 
E

S
B

W
R

 to
rn

ad
o 

lo
ad

s 
is

 e
ith

er
 

pr
ec

lu
de

d 
or

 w
ill

 
no

t a
ffe

ct
 th

e 
ab

ili
ty

 o
f s

ei
sm

ic
 

C
at

eg
or

y 
I 

st
ru

ct
ur

es
, 

sy
st

em
s,

 a
nd

 
co

m
po

ne
nt

s 
to

 
pe

rfo
rm

 th
ei

r 
sa

fe
ty

 fu
nc

tio
ns

. 
 

Th
e 

st
af

f c
on

si
de

rs
 G

E
H

’s
 re

sp
on

se
 to

 s
up

pl
em

en
ta

l R
A

I 3
.3

-3
 S

01
 in

 
Le

tte
r N

o.
 M

FN
 0

8-
12

3 
in

ad
eq

ua
te

.  
G

E
H

 d
id

 n
ot

 p
ro

vi
de

 th
e 

re
qu

es
te

d 
in

fo
rm

at
io

n.
  T

he
 in

fo
rm

at
io

n 
re

qu
es

te
d 

by
 th

e 
st

af
f i

s 
fo

r G
E

H
 to

 d
em

on
st

ra
te

 
th

at
 a

 p
ot

en
tia

l f
ai

lu
re

 o
f t

he
 R

ad
w

as
te

 B
ui

ld
in

g 
(R

W
B

) u
nd

er
 th

e 
E

S
B

W
R

 
to

rn
ad

o 
lo

ad
s 

is
 e

ith
er

 p
re

cl
ud

ed
 o

r w
ill

 n
ot

 a
ffe

ct
 th

e 
ab

ili
ty

 o
f s

ei
sm

ic
 

C
at

eg
or

y 
I (

C
-I)

 s
tru

ct
ur

es
, s

ys
te

m
s,

 a
nd

 c
om

po
ne

nt
s 

(S
S

C
s)

 to
 p

er
fo

rm
 th

ei
r 

sa
fe

ty
 fu

nc
tio

ns
.  

Th
e 

st
af

f c
on

tin
ue

s 
to

 a
sk

 G
E

H
 to

 p
ro

vi
de

 th
e 

re
qu

es
te

d 
in

fo
rm

at
io

n.
 

 Th
is

 in
fo

rm
at

io
n 

is
 re

qu
es

te
d 

be
ca

us
e 

D
C

D
 S

ec
tio

n 
3.

3.
2.

3 
in

di
ca

te
s 

th
at

 th
e 

R
W

B
 is

 n
ot

 lo
ca

te
d 

a 
su

ffi
ci

en
t d

is
ta

nc
e 

aw
ay

 fr
om

 C
-I 

S
S

C
s 

to
 p

re
cl

ud
e 

ad
ve

rs
e 

in
te

ra
ct

io
n.

  F
ur

th
er

, a
cc

or
di

ng
 to

 N
ot

e 
1 

to
 D

C
D

 T
ab

le
 2

.0
-1

, t
he

 
R

W
B

 is
 d

es
ig

ne
d 

to
 a

 lo
w

er
 to

rn
ad

o 
w

in
d 

sp
ee

d 
th

an
 th

at
 fo

r C
-I 

S
S

C
. T

he
se

 
tw

o 
co

nd
iti

on
s 

do
 n

ot
 p

ro
vi

de
 a

 re
as

on
ab

le
 a

ss
ur

an
ce

 th
at

, u
nd

er
 to

rn
ad

o 
lo

ad
in

g,
 a

dv
er

se
 in

te
ra

ct
io

n 
be

tw
ee

n 
th

e 
R

W
B

 a
nd

 th
e 

ad
ja

ce
nt

 C
-I 

S
S

C
s 

is
 

av
oi

de
d.

 
 R

G
 1

.7
6,

 R
ev

. 1
 is

 n
ot

 re
fe

re
nc

ed
 b

y 
G

E
H

 a
s 

ap
pl

ic
ab

le
 to

 th
e 

E
S

B
W

R
 

de
si

gn
.  

R
G

 1
.7

6 
R

ev
. 1

 s
pe

ci
fie

s 
to

rn
ad

o 
lo

ad
s 

th
at

 a
re

 m
uc

h 
lo

w
er

 th
an

 
th

os
e 

fo
r w

hi
ch

 G
E

H
 is

 s
ee

ki
ng

 c
er

tif
ic

at
io

n 
fo

r E
S

B
W

R
.  

Th
e 

fa
ct

 th
at

 th
e 

R
W

B
 is

 d
es

ig
ne

d 
to

 h
av

e 
a 

su
ffi

ci
en

t m
ar

gi
n 

no
t t

o 
co

lla
ps

e 
un

de
r t

he
 to

rn
ad

o 
lo

ad
s 

sp
ec

ifi
ed

 in
 R

G
 1

.7
6,

 R
ev

. 1
 is

 n
ot

 re
le

va
nt

 a
nd

 d
oe

s 
no

t a
dd

re
ss

 th
e 

po
te

nt
ia

l a
dv

er
se

 in
te

ra
ct

io
n 

is
su

e 
w

ith
 a

dj
ac

en
t C

-I 
S

S
C

s 
un

de
r t

he
 E

S
B

W
R

 
to

rn
ad

o 
de

si
gn

 c
rit

er
ia

. 
3.

9-
14

 S
02

 
W

u 
C

 
P

ro
vi

de
 m

or
e 

de
ta

ils
 a

bo
ut

 th
e 

ha
nd

 c
al

cu
la

tio
ns

 
an

d 
us

e 
of

 
co

m
pu

te
r c

od
es

. 

a.
  I

n 
re

fe
re

nc
e 

to
 G

E
H

’s
 re

sp
on

se
 d

at
ed

 J
an

ua
ry

 2
9,

 2
00

8,
 fo

r I
te

m
 (a

) o
f R

A
I 

3.
9-

14
 S

01
 re

ga
rd

in
g 

th
e 

ha
nd

 c
al

cu
la

tio
ns

 u
se

d 
to

 e
va

lu
at

e 
th

e 
A

N
S

Y
S

 
ca

lc
ul

at
ed

 s
tre

ss
es

 to
 d

et
er

m
in

e 
if 

th
e 

A
pp

en
di

x 
F 

ha
s 

be
en

 m
et

, p
ro

vi
de

 
an

 e
xa

m
pl

e 
of

 h
an

d 
ca

lc
ul

at
io

ns
 p

er
fo

rm
ed

 fo
r m

ee
tin

g 
th

e 
Ap

pe
nd

ix
 F

 
re

qu
ire

m
en

t. 
 

E
nc

lo
su

re



 

 
- 2

 -

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

b.
  I

n 
re

fe
re

nc
e 

to
 G

E
H

’s
 re

sp
on

se
 d

at
ed

 J
an

ua
ry

 2
9,

 2
00

8,
 fo

r I
te

m
 (c

) o
f R

A
I 

3.
9-

14
 S

01
, r

eg
ar

di
ng

 th
e 

co
m

pu
te

r p
ro

gr
am

s 
to

 b
e 

us
ed

 b
y 

su
pp

lie
rs

, 
ex

pl
ai

n 
ho

w
 G

E
H

 w
ill

 e
ns

ur
e 

th
at

 th
es

e 
su

pp
lie

rs
’ c

om
pu

te
r p

ro
gr

am
s 

fo
r 

de
te

rm
in

in
g 

th
e 

st
re

ss
es

 in
 M

S
IV

s,
 S

R
V

s,
 a

nd
 o

th
er

 A
S

M
E

 C
la

ss
 1

 v
al

ve
s 

an
d,

 A
S

M
E

 C
la

ss
 2

 a
nd

 3
 v

al
ve

s 
an

d 
pu

m
ps

 a
re

 q
ua

lif
ie

d 
in

 a
cc

or
da

nc
e 

w
ith

 1
0C

FR
50

 A
pp

en
di

x 
B

 a
nd

 A
S

M
E

 N
Q

A
-1

 C
od

e.
 

3.
9-

16
8 

S
02

 
S

ca
rb

ro
ug

h 
T 

Ta
bl

e 
3.

9-
8 

IS
T 

Te
st

 In
te

rv
al

s 
G

E
H

 is
 re

qu
es

te
d 

to
 ju

st
ify

 th
e 

te
st

in
g 

fre
qu

en
ci

es
 th

at
 h

av
e 

be
en

 e
xt

en
de

d 
in

 
th

e 
re

vi
se

d 
ta

bl
e 

be
yo

nd
 re

fu
el

in
g 

ou
ta

ge
 in

te
rv

al
s,

 s
uc

h 
as

 s
af

et
y-

re
lie

f v
al

ve
 

(S
R

V
) F

00
6,

 s
af

et
y 

va
lv

e 
F0

03
, S

R
V

 d
is

ch
ar

ge
 li

ne
 in

bo
ar

d 
va

cu
um

 b
re

ak
er

 
F0

07
, S

R
V

 d
is

ch
ar

ge
 li

ne
 o

ut
bo

ar
d 

va
cu

um
 b

re
ak

er
 F

00
8,

 ru
pt

ur
e 

di
sk

 F
02

8,
 

an
d 

dr
yw

el
l w

et
w

el
l v

ac
uu

m
 b

re
ak

er
 v

al
ve

 F
00

2.
  T

hi
s 

in
fo

rm
at

io
n 

is
 n

ee
de

d 
to

 c
on

fir
m

 th
at

 th
e 

pr
op

os
ed

 te
st

in
g 

fre
qu

en
ci

es
 s

at
is

fy
 th

e 
N

R
C

 re
gu

la
tio

ns
 

th
at

 in
co

rp
or

at
e 

by
 re

fe
re

nc
e 

th
e 

A
S

M
E

 C
od

e 
in

se
rv

ic
e 

te
st

in
g 

 (I
S

T)
 

pr
ov

is
io

ns
. 

 In
 re

sp
on

se
 to

 R
A

I 3
.9

-1
59

, S
up

pl
em

en
t 1

, i
n 

M
FN

 0
8-

10
9 

(d
at

ed
 

Fe
br

ua
ry

 1
1,

 2
00

8)
, G

E
H

 s
ta

te
s 

th
at

 T
ab

le
 3

.9
-8

, “
In

-S
er

vi
ce

 T
es

tin
g,

” i
n 

E
S

B
W

R
 D

C
D

 T
ie

r 2
 w

as
 re

vi
se

d 
to

 p
ro

vi
de

 m
or

e 
de

ta
ile

d 
ju

st
ifi

ca
tio

ns
 fo

r 
de

fe
rr

in
g 

qu
ar

te
rly

 IS
T 

te
st

in
g.

  A
 ju

st
ifi

ca
tio

n 
fo

r e
xt

en
di

ng
 th

e 
te

st
in

g 
fre

qu
en

ci
es

 id
en

tif
ie

d 
ab

ov
e 

w
as

 n
ot

 p
ro

vi
de

d.
 

3.
9-

17
8 

S
01

 
S

ca
rb

ro
ug

h 
T 

V
al

ve
 d

es
ig

n-
ba

si
s 

ca
pa

bi
lit

y 
ve

rif
ic

at
io

n 

G
E

H
 is

 re
qu

es
te

d 
to

 c
la

rif
y 

its
 in

te
nt

io
n 

to
 u

se
 A

S
M

E
 Q

M
E

-1
-2

00
7.

   
 In

 re
sp

on
se

 to
 R

A
I 3

.9
-1

78
 in

 M
FN

 0
8-

13
1 

(d
at

ed
 F

eb
ru

ar
y 

17
, 2

00
8)

,  
G

E
H

 
st

at
es

 th
at

 S
ec

tio
n 

3.
9.

3.
5 

in
 th

e 
E

S
B

W
R

 D
C

D
 T

ie
r 2

 w
ill

 b
e 

re
vi

se
d 

to
 s

ta
te

 
th

at
 A

S
M

E
 Q

M
E

-1
-2

00
7 

is
 u

se
d 

as
 g

ui
da

nc
e 

in
 p

er
fo

rm
in

g 
th

e 
fu

nc
tio

na
l 

qu
al

ifi
ca

tio
n 

of
 v

al
ve

s.
  I

t i
s 

un
cl

ea
r h

ow
 th

e 
st

an
da

rd
 u

se
d 

as
 g

ui
da

nc
e 

w
ill

 
in

co
rp

or
at

e 
le

ss
on

s 
le

ar
ne

d 
fro

m
 n

uc
le

ar
 p

ow
er

 p
la

nt
 o

pe
ra

tio
n 

an
d 

re
se

ar
ch

 
pr

og
ra

m
s 

fo
r t

he
 d

es
ig

n 
an

d 
qu

al
ifi

ca
tio

n 
of

 th
e 

ca
pa

bi
lit

y 
of

 v
al

ve
s.

 



 

 
- 3

 -

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

3.
9-

18
8 

S
01

 
S

ca
rb

ro
ug

h 
T 

O
th

er
 p

ow
er

-
op

er
at

ed
 v

al
ve

 
(P

O
V

) t
es

tin
g 

G
E

H
 is

 re
qu

es
te

d 
to

 in
di

ca
te

 th
at

 c
on

si
de

ra
tio

n 
of

 le
ss

on
s 

le
ar

ne
d 

fro
m

 
m

ot
or

-o
pe

ra
te

d 
va

lv
e 

(M
O

V
) o

pe
ra

tin
g 

ex
pe

rie
nc

e 
fo

r o
th

er
 p

ow
er

-o
pe

ra
te

d 
va

lv
es

 (P
O

V
s)

 is
 th

e 
re

sp
on

si
bi

lit
y 

of
 th

e 
C

O
L 

ap
pl

ic
an

t i
n 

de
ve

lo
pi

ng
 it

s 
In

se
rv

ic
e 

Te
st

in
g 

op
er

at
io

na
l p

ro
gr

am
 d

es
cr

ip
tio

n.
   

 In
 re

sp
on

se
 to

 R
A

I 3
.9

-1
88

 in
 M

FN
 0

8-
13

1 
(d

at
ed

 F
eb

ru
ar

y 
17

, 2
00

8)
, G

E
H

 
st

at
es

 th
at

 th
e 

es
ta

bl
is

hm
en

t o
f a

n 
ai

r-
op

er
at

ed
 v

al
ve

 (A
O

V
) p

ro
gr

am
 in

 
re

sp
on

se
 to

 R
eg

ul
at

or
y 

Is
su

e 
S

um
m

ar
y 

(R
IS

) 2
00

0-
00

3,
 “R

es
ol

ut
io

n 
of

 
G

en
er

ic
 S

af
et

y 
Is

su
e 

15
8:

  P
er

fo
rm

an
ce

 o
f S

af
et

y-
R

el
at

ed
 P

ow
er

-O
pe

ra
te

d 
V

al
ve

s 
U

nd
er

 D
es

ig
n 

B
as

is
 C

on
di

tio
ns

,” 
is

 th
e 

de
ci

si
on

 a
nd

 re
sp

on
si

bi
lit

y 
of

 
th

e 
pl

an
t l

ic
en

se
 h

ol
de

r. 
 T

hi
s 

in
fo

rm
at

io
n 

sh
ou

ld
 b

e 
pr

ov
id

ed
 b

y 
th

e 
C

O
L 

ap
pl

ic
an

t i
n 

fu
lly

 d
es

cr
ib

in
g 

th
e 

in
se

rv
ic

e 
te

st
in

g 
op

er
at

io
na

l p
ro

gr
am

 p
er

 
C

om
m

is
si

on
 g

ui
da

nc
e 

to
 e

na
bl

e 
th

e 
N

R
C

 s
ta

ff 
to

 re
ac

h 
a 

sa
fe

ty
 fi

nd
in

g 
on

 th
e 

ab
ili

ty
 o

f t
he

 IS
T 

pr
og

ra
m

 to
 m

ai
nt

ai
n 

th
e 

de
si

gn
-b

as
is

 c
ap

ab
ili

ty
 o

f s
af

et
y-

re
la

te
d 

po
w

er
-o

pe
ra

te
d 

va
lv

es
. 

 
3.

9-
18

9 
S

01
 

S
ca

rb
ro

ug
h 

T 
O

th
er

 P
O

V
 

de
si

gn
-b

as
is

 
ca

pa
bi

lit
y 

ve
rif

ic
at

io
n 

G
E

H
 is

 re
qu

es
te

d 
to

 a
dd

re
ss

 th
e 

“S
pe

ci
fic

 T
es

tin
g 

R
eq

ui
re

m
en

ts
” i

n 
th

e 
A

S
M

E
 C

od
e 

fo
r O

pe
ra

tio
n 

an
d 

M
ai

nt
en

an
ce

 o
f N

uc
le

ar
 P

ow
er

 P
la

nt
s 

(O
M

 
C

od
e)

, s
uc

h 
as

 s
tro

ke
-ti

m
e 

te
st

in
g,

 fo
r P

O
V

s.
  G

E
H

 is
 a

ls
o 

re
qu

es
te

d 
to

 
in

di
ca

te
 th

at
 le

ss
on

s 
le

ar
ne

d 
fro

m
 m

ot
or

-o
pe

ra
te

d 
va

lv
es

 (M
O

V
s)

 w
ill

 b
e 

co
ns

id
er

ed
 fo

r o
th

er
 P

O
V

s.
  

 In
 re

sp
on

se
 to

 R
A

I 3
.9

-1
89

 in
 M

FN
 0

8-
13

1 
(d

at
ed

 F
eb

ru
ar

y 
17

, 2
00

8)
, G

E
H

 
st

at
es

 th
at

 th
e 

di
sc

us
si

on
 o

f p
ow

er
-o

pe
ra

te
d 

va
lv

es
 (P

O
V

s)
 o

th
er

 th
an

 M
O

V
s 

w
ou

ld
 b

e 
de

le
te

d 
fro

m
 S

ub
se

ct
io

n 
3.

9.
6.

1.
5 

in
 th

e 
E

S
B

W
R

 D
C

D
 T

ie
r 2

.  
S

af
et

y-
re

la
te

d 
P

O
V

s 
ne

ed
 to

 s
at

is
fy

 th
e 

IS
T 

pr
ov

is
io

ns
 in

 th
e 

A
S

M
E

 O
M

 
C

od
e.

  A
ls

o,
 th

e 
N

R
C

 S
ta

nd
ar

d 
R

ev
ie

w
 P

la
n 

in
cl

ud
es

 a
cc

ep
ta

nc
e 

cr
ite

ria
 fo

r 
th

e 
N

R
C

 s
ta

ff 
to

 c
on

si
de

r l
es

so
ns

 le
ar

ne
d 

fro
m

 M
O

V
 o

pe
ra

tin
g 

ex
pe

rie
nc

e 
fo

r 
th

e 
ca

pa
bi

lit
y 

of
 P

O
V

s 
to

 p
er

fo
rm

 th
ei

r s
af

et
y 

fu
nc

tio
ns

. 



 

 
- 4

 -

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

3.
11

-2
6 

H
in

so
n 

C
 

P
al

 A
 

R
ev

is
e 

Ta
bl

e 
3H

-5
 

to
 c

or
re

ct
 th

e 
in

te
gr

at
ed

 d
os

e 
va

lu
e 

lis
te

d 
fo

r t
he

 
W

et
w

el
l a

nd
 

de
sc

rib
e 

ho
w

 th
e 

eq
ui

pm
en

t i
n 

th
e 

dr
yw

el
l w

ill
 b

e 
pr

ot
ec

te
d 

fro
m

 th
e 

hi
gh

 in
te

gr
at

ed
 

do
se

s 
lis

te
d 

fo
r 

no
rm

al
 o

pe
ra

tin
g 

co
nd

iti
on

s.
 

In
 D

C
D

 T
ie

r 2
, R

ev
. 4

, T
ab

le
 3

H
-5

 li
st

s 
th

e 
op

er
at

in
g 

do
se

 ra
te

 a
nd

 th
e 

60
-y

ea
r i

nt
eg

ra
te

d 
do

se
 fo

r v
ar

io
us

 z
on

es
 w

ith
in

 th
e 

co
nt

ai
nm

en
t v

es
se

l. 
  a)

  T
he

 6
0-

ye
ar

 in
te

gr
at

ed
 d

os
e 

of
 1

.7
 E

+2
 R

 li
st

ed
 fo

r t
he

 W
et

w
el

l a
pp

ea
rs

 to
 

be
 in

 e
rr

or
 s

in
ce

 it
 is

 n
ot

 a
 fa

ct
or

 o
f 7

.4
 E

+5
 (n

um
be

r o
f h

ou
rs

 in
 

60
 y

ea
rs

) g
re

at
er

 th
an

 th
e 

op
er

at
in

g 
do

se
 o

f <
1.

4 
R

/h
r l

is
te

d 
in

 th
is

 ta
bl

e 
fo

r t
he

 W
et

w
el

l. 
 R

ev
is

e 
th

is
 ta

bl
e 

to
 p

ro
vi

de
 th

e 
co

rr
ec

t i
nt

eg
ra

te
d 

do
se

 
va

lu
e 

in
 th

e 
W

et
w

el
l. 

 b)
  T

he
 6

0-
ye

ar
 in

te
gr

at
ed

 g
am

m
a 

do
se

s 
lis

te
d 

in
 T

ab
le

 3
H

-5
 fo

r t
he

 u
pp

er
 

an
d 

lo
w

er
 d

ry
w

el
l a

re
as

 (p
la

nt
 z

on
es

 b
-1

 th
ro

ug
h 

b-
3)

 e
xc

ee
d 

th
e 

eq
ui

pm
en

t q
ua

lif
ic

at
io

n 
va

lu
es

 fo
r b

ot
h 

el
ec

tro
ni

c 
eq

ui
pm

en
t (

10
4  ra

ds
) a

nd
 

ot
he

r e
qu

ip
m

en
t (

10
6  ra

ds
) a

s 
st

at
ed

 in
 th

e 
fo

ot
no

te
 fo

r T
ab

le
 3

H
-6

.  
D

es
cr

ib
e 

th
e 

pl
an

t d
es

ig
n 

fe
at

ur
es

 w
hi

ch
 w

ill
 b

e 
us

ed
 in

 th
es

e 
dr

yw
el

l 
ar

ea
s 

to
 e

ns
ur

e 
th

at
 th

e 
ra

di
at

io
n 

qu
al

ifi
ca

tio
n 

lim
its

 o
f t

he
 e

qu
ip

m
en

t i
n 

th
es

e 
ar

ea
s 

w
ill

 n
ot

 b
e 

ex
ce

ed
ed

. 
3.

11
-2

7 
H

in
so

n 
C

 
P

al
 A

 
Th

e 
in

te
gr

at
ed

 
do

se
s 

sh
ow

n 
in

 
Ta

bl
e 

3H
-1

1 
ar

e 
in

te
gr

at
ed

 fo
r 

10
 h

ou
rs

, n
ot

 
6 

m
on

th
s 

as
 

in
di

ca
te

d 
in

 th
e 

fo
ot

no
te

.  
A

ls
o 

de
sc

rib
e 

ho
w

 th
e 

eq
ui

pm
en

t i
n 

th
e 

zo
ne

s 
lis

te
d 

w
ill

 b
e 

pr
ot

ec
te

d 
fro

m
 th

e 
hi

gh
 in

te
gr

at
ed

 
do

se
s 

du
rin

g 
ac

ci
de

nt
 

co
nd

iti
on

s .
 

Th
e 

fo
llo

w
in

g 
ap

pl
y 

to
 D

C
D

 T
ie

r 2
, R

ev
. 4

, T
ab

le
 3

H
-1

1.
 

 a)
  T

he
 la

st
 tw

o 
co

lu
m

ns
 o

f T
ab

le
 3

H
-1

1 
lis

t t
he

 in
te

gr
at

ed
 g

am
m

a 
an

d 
be

ta
 

do
se

s 
fo

r z
on

es
 b

-1
 th

ro
ug

h 
b-

4 
in

 th
e 

co
nt

ai
nm

en
t v

es
se

l. 
 F

oo
tn

ot
e 

(3
) o

f 
th

is
 ta

bl
e 

st
at

es
 th

at
 th

es
e 

do
se

s 
ar

e 
in

te
gr

at
ed

 o
ve

r a
 6

 m
on

th
 p

er
io

d 
(i.

e.
, 

th
e 

ho
ur

ly
 g

am
m

a 
an

d 
be

ta
 d

os
e 

ra
te

 v
al

ue
s 

gi
ve

n 
in

 th
e 

fir
st

 tw
o 

co
lu

m
ns

 
of

 T
ab

le
 3

H
-1

1 
sh

ou
ld

 b
e 

m
ul

tip
lie

d 
by

 a
 fa

ct
or

 o
f 4

38
0 

(4
38

0 
ho

ur
s 

in
 a

 6
 m

on
th

 p
er

io
d)

 to
 o

bt
ai

n 
th

e 
in

te
gr

at
ed

 v
al

ue
s 

in
 th

e 
la

st
 

tw
o 

co
lu

m
ns

). 
 E

xp
la

in
 w

hy
 th

e 
in

te
gr

at
ed

 d
os

es
 in

 th
e 

la
st

 tw
o 

co
lu

m
ns

 in
 

th
is

 ta
bl

e 
ar

e 
on

ly
 a

 fa
ct

or
 o

f 1
0 

la
rg

er
 th

an
 th

e 
ho

ur
ly

 d
os

es
 s

ho
w

n 
(e

xc
ep

t f
or

 th
e 

in
te

gr
at

ed
 b

et
a 

do
se

 fo
r t

he
 W

et
w

el
l, 

w
hi

ch
 is

 a
 fa

ct
or

 o
f 

12
.4

 h
ig

he
r).

 
 b)

  T
ab

le
 3

.1
1-

1 
st

at
es

 th
at

 th
e 

eq
ui

pm
en

t l
is

te
d 

m
us

t r
em

ai
n 

av
ai

la
bl

e 
or

 
op

er
at

io
na

l f
or

 7
2 

ho
ur

s.
  O

n 
th

e 
ba

si
s 

of
 th

e 
op

er
at

in
g 

do
se

 ra
te

s 
lis

te
d 

in
 

Ta
bl

e 
3H

-1
1,

 th
e 

eq
ui

pm
en

t l
oc

at
ed

 in
 v

ar
io

us
 p

la
nt

 z
on

es
 in

si
de

 th
e 

co
nt

ai
nm

en
t v

es
se

l w
ou

ld
 re

ce
iv

e 
an

 in
te

gr
at

ed
 d

os
e 

of
 1

.9
 E

+9
 ra

ds
 fo

r a
 

72
-h

ou
r p

er
io

d.
  T

hi
s 

in
te

gr
at

ed
 d

os
e 

va
lu

e 
ex

ce
ed

s 
th

e 
eq

ui
pm

en
t 



 

 
- 5

 -

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

qu
al

ifi
ca

tio
n 

va
lu

es
 fo

r b
ot

h 
el

ec
tro

ni
c 

eq
ui

pm
en

t (
10

4  ra
ds

) a
nd

 o
th

er
 

eq
ui

pm
en

t (
10

6  ra
ds

) a
s 

st
at

ed
 in

 th
e 

fo
ot

no
te

 fo
r T

ab
le

 3
H

-6
.  

D
es

cr
ib

e 
th

e 
pl

an
t d

es
ig

n 
fe

at
ur

es
 w

hi
ch

 w
ill

 b
e 

us
ed

 in
si

de
 th

e 
co

nt
ai

nm
en

t v
es

se
l 

to
 e

ns
ur

e 
th

at
 th

e 
ra

di
at

io
n 

qu
al

ifi
ca

tio
n 

lim
its

 o
f t

he
 e

qu
ip

m
en

t i
n 

th
es

e 
ar

ea
s 

w
ill

 n
ot

 b
e 

ex
ce

ed
ed

. 
3.

8-
25

 S
05

  
C

ha
kr

ab
tti

 S
 

R
ev

is
e 

th
e 

an
al

yt
ic

al
 m

od
el

s 
us

ed
 in

 th
e 

st
ud

y 
to

 a
dd

re
ss

 th
e 

co
nc

er
ns

 ra
is

ed
 in

 
th

e 
R

A
I o

r e
xp

la
in

 
ho

w
 th

e 
cu

rr
en

t 
st

ud
y 

in
 th

e 
R

A
I r

es
po

ns
e 

ad
dr

es
se

s 
th

es
e 

co
nc

er
ns

.  
In

 
ad

di
tio

n 
ex

pl
ai

n 
ho

w
 th

e 
st

ra
in

s 
ta

bu
la

te
d 

in
 D

C
D

 
Ta

bl
e 

3G
.1

-3
5 

ar
e 

de
te

rm
in

ed
, a

nd
 

ho
w

 b
uc

kl
in

g 
w

as
 

co
ns

id
er

ed
 in

 th
e 

lin
er

 a
na

ly
si

s 
an

d 
de

si
gn

. 

(1
)  

  T
he

 re
sp

on
se

, t
ra

ns
m

itt
ed

 in
 G

E
H

 le
tte

r d
at

ed
 D

ec
em

be
r 1

2,
 2

00
7,

 
pr

ov
id

ed
 s

om
e 

in
fo

rm
at

io
n 

re
ga

rd
in

g 
th

e 
an

al
ys

is
 o

f t
he

 c
on

ta
in

m
en

t 
lin

er
 p

la
te

 in
 th

e 
fu

ll 
D

C
D

 N
A

S
TR

A
N

 b
ui

ld
in

g 
m

od
el

.  
Th

e 
in

fo
rm

at
io

n 
pr

ov
id

ed
 in

 th
e 

an
al

yt
ic

al
 s

tu
dy

 o
f a

 s
m

al
l p

or
tio

n 
of

 th
e 

co
nt

ai
nm

en
t w

al
l 

ho
w

ev
er

, d
id

 n
ot

 a
dd

re
ss

 th
e 

m
aj

or
 c

on
ce

rn
s 

ra
is

ed
 in

 th
e 

R
A

I. 
 T

he
 

sm
al

l “
D

C
D

 m
od

el
” w

as
 a

na
ly

ze
d 

an
d 

co
m

pa
re

d 
to

 th
e 

“c
on

ta
ct

 m
od

el
” 

w
hi

ch
 s

ho
w

ed
 th

e 
sa

m
e 

st
ra

in
s 

an
d 

re
ac

tio
n 

fo
rc

es
 a

t t
he

 li
ne

r a
nc

ho
rs

. 
H

ow
ev

er
, u

nd
er

 p
re

ss
ur

e 
lo

ad
s 

th
e 

tw
o 

m
od

el
s 

ar
e 

es
se

nt
ia

lly
 id

en
tic

al
 

an
d 

so
 th

e 
st

ra
in

s 
an

d 
an

ch
or

 lo
ad

s 
ar

e 
ex

pe
ct

ed
 to

 b
e 

th
e 

sa
m

e.
  T

hi
s 

is
 s

im
ila

rly
 tr

ue
 fo

r t
he

 th
er

m
al

 lo
ad

in
g 

ca
se

.  
Th

er
ef

or
e,

 it
 d

oe
s 

no
t 

ap
pe

ar
 th

at
 th

e 
st

ud
y 

ad
dr

es
se

s 
th

e 
co

nc
er

ns
 ra

is
ed

 in
 th

e 
R

A
I. 

 
It 

w
as

 e
xp

ec
te

d 
th

at
 G

E
H

 w
ou

ld
 c

on
fig

ur
e 

th
e 

sm
al

l D
C

D
 m

od
el

 to
 b

e 
id

en
tic

al
 to

 th
e 

ac
tu

al
 fu

ll 
D

C
D

 m
od

el
 c

on
fig

ur
at

io
n;

 th
at

 is
, i

t w
ou

ld
 m

at
ch

 th
e 

pr
es

um
ed

 c
oa

rs
er

 s
pa

ci
ng

 o
f f

in
ite

 e
le

m
en

ts
 w

ith
 ri

gi
d 

lin
ks

 u
se

d 
in

 th
e 

fu
ll 

D
C

D
 m

od
el

 re
ga

rd
le

ss
 o

f t
he

 a
ct

ua
l l

in
er

 a
nc

ho
r l

oc
at

io
ns

.  
Th

e 
co

nt
ac

t m
od

el
 

sh
ou

ld
 th

en
 c

on
fir

m
 th

e 
ac

cu
ra

cy
 o

f t
he

 s
m

al
l D

C
D

 m
od

el
 c

on
fig

ur
at

io
n 

by
 

us
in

g 
a 

fin
er

 d
is

cr
et

iz
at

io
n 

(i.
e.

, m
or

e 
fin

ite
 e

le
m

en
ts

) s
pa

ce
d 

be
tw

ee
n 

th
e 

ac
tu

al
 lo

ca
tio

ns
 o

f t
he

 li
ne

r a
nc

ho
rs

.   
Fo

r t
hi

s 
co

nt
ac

t m
od

el
, t

he
 u

se
 o

f r
ig

id
 

lin
ks

 a
t t

he
 a

ct
ua

l a
nc

ho
r l

oc
at

io
ns

 in
 b

ot
h 

ho
riz

on
ta

l a
nd

 v
er

tic
al

 d
ire

ct
io

ns
 

an
d 

th
e 

us
e 

of
 c

on
ta

ct
 e

le
m

en
ts

 a
t a

ll 
ot

he
r n

od
e 

lo
ca

tio
ns

 w
ou

ld
 b

e 
ac

ce
pt

ab
le

.  
Th

es
e 

tw
o 

m
od

el
s 

w
ou

ld
 n

ot
 m

at
ch

 e
ac

h 
ot

he
r a

s 
th

ey
 d

o 
in

 th
e 

cu
rr

en
t s

tu
dy

 s
ub

m
itt

ed
 in

 th
e 

su
pp

le
m

en
ta

l r
es

po
ns

e.
  

 B
as

ed
 o

n 
th

e 
ab

ov
e,

 G
E

H
 is

 re
qu

es
te

d 
to

 re
vi

se
 th

e 
an

al
yt

ic
al

 m
od

el
s 

or
 

ex
pl

ai
n 

ho
w

 th
e 

cu
rr

en
t s

tu
dy

 in
 th

e 
R

A
I r

es
po

ns
e 

ad
dr

es
se

s 
th

e 
po

te
nt

ia
l 

di
ffe

re
nc

es
 b

et
w

ee
n 

th
e 

cu
rr

en
t l

in
er

 m
od

el
 in

 th
e 

fu
ll 

D
C

D
 m

od
el

 (w
hi

ch
 d

oe
s 

no
t m

at
ch

 th
e 

ac
tu

al
 li

ne
r a

nc
ho

r s
pa

ci
ng

 a
nd

 h
as

 a
 p

re
su

m
ab

ly
 c

oa
rs

er
 

di
st

rib
ut

io
n)

 a
nd

 th
e 

tru
e 

lin
er

 c
on

fig
ur

at
io

n 
w

ith
 a

ct
ua

l a
nc

ho
r s

pa
ci

ng
s.
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R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

(2
)  

A
s 

pa
rt 

of
 th

is
 R

A
I, 

G
E

H
 is

 a
ls

o 
re

qu
es

te
d 

to
 p

ro
vi

de
 th

e 
fo

llo
w

in
g 

in
fo

rm
at

io
n:

 
 a.

  H
ow

 a
re

 th
e 

st
ra

in
s 

ta
bu

la
te

d 
in

 D
C

D
 T

ab
le

 3
G

.1
-3

5 
de

te
rm

in
ed

? 
 A

re
 th

ey
 

ob
ta

in
ed

 d
ire

ct
ly

 fr
om

 th
e 

in
di

vi
du

al
 fi

ni
te

 e
le

m
en

ts
 o

f t
he

 fu
ll 

D
C

D
 

N
A

S
TR

A
N

 m
od

el
 a

nd
 a

re
 th

ey
 th

e 
m

ax
im

um
 m

em
br

an
e 

an
d 

m
ax

im
um

 
m

em
br

an
e 

pl
us

 b
en

di
ng

 s
tra

in
 a

ct
in

g 
in

 a
ny

 d
ire

ct
io

n 
th

ro
ug

ho
ut

 th
e 

th
ic

kn
es

s 
of

 th
e 

lin
er

 p
la

te
? 

 b.
  S

in
ce

 th
e 

N
A

S
TR

A
N

 a
na

ly
si

s 
do

es
 n

ot
 c

on
si

de
r p

ot
en

tia
l b

uc
kl

in
g 

of
 th

e 
lin

er
 p

la
te

, G
E

H
 is

 re
qu

es
te

d 
to

 e
xp

la
in

 if
 b

uc
kl

in
g 

of
 th

e 
lin

er
 c

an
 o

cc
ur

 
un

de
r t

he
 m

ax
im

um
 c

al
cu

la
te

d 
st

ra
in

s 
fo

r t
he

 m
os

t c
rit

ic
al

 a
nc

ho
r s

pa
ci

ng
 

co
nf

ig
ur

at
io

n.
  I

f b
uc

kl
in

g 
ca

n 
oc

cu
r, 

th
en

 d
es

cr
ib

e 
th

e 
ca

lc
ul

at
io

n 
pe

rfo
rm

ed
 to

 o
bt

ai
n 

th
e 

st
ra

in
s 

in
 th

e 
bu

ck
le

d 
co

nf
ig

ur
at

io
n 

an
d 

de
m

on
st

ra
te

 th
at

 th
ey

 s
til

l m
ee

t t
he

 a
llo

w
ab

le
 s

tra
in

 li
m

its
 in

 th
e 

A
S

M
E

 
C

od
e.

  T
hi

s 
sh

ou
ld

 in
cl

ud
e 

co
ns

id
er

at
io

n 
of

 th
e 

lin
er

 s
tra

in
s 

un
de

r t
he

rm
al

 
lo

ca
l e

ffe
ct

s 
on

 th
e 

co
nt

ai
nm

en
t l

in
er

 d
ue

 to
 d

es
ig

n 
ba

si
s 

ac
ci

de
nt

 
co

nd
iti

on
.  

C
on

si
de

rin
g 

th
e 

tim
e-

de
pe

nd
en

t n
at

ur
e 

of
 th

e 
lo

ad
, p

re
ss

ur
e 

lo
ad

in
g 

m
ay

 n
ot

 b
e 

pr
es

en
t t

o 
m

iti
ga

te
 th

e 
bu

ck
lin

g 
of

 th
e 

lin
er

. 
3.

8-
93

 S
03

 
C

ha
kr

ab
ar

ti 
S

 
C

la
rif

y 
w

ho
 w

ill
 

en
su

re
 th

e 
ad

eq
ua

cy
 o

f t
he

 
co

ns
tru

ct
io

n 
se

qu
en

ce
 a

nd
 

in
cl

ud
e 

th
is

 
co

m
m

itm
en

t i
n 

D
C

D
 T

ie
r 2

 
S

ub
se

ct
io

n 
2.

 

Th
e 

R
A

I S
up

pl
em

en
t 2

 re
sp

on
se

, t
ra

ns
m

itt
ed

 in
 G

E
H

 le
tte

r d
at

ed
 

N
ov

em
be

r 2
8,

 2
00

7,
 p

ro
vi

de
d 

in
fo

rm
at

io
n 

to
 a

dd
re

ss
 fi

ve
 it

em
s 

re
la

te
d 

to
 th

e 
fo

un
da

tio
n 

an
d 

so
il 

se
ttl

em
en

t, 
se

is
m

ic
 s

oi
l s

he
ar

 w
av

e 
ve

lo
ci

ty
 re

qu
ire

m
en

t, 
co

ns
tru

ct
io

n 
se

qu
en

ce
s,

 a
nd

 s
oi

l s
tif

fn
es

s 
st

ud
ie

s.
  T

o 
ad

dr
es

s 
Ite

m
 (5

) i
n 

th
e 

su
pp

le
m

en
ta

l r
es

po
ns

e,
 th

e 
st

af
f r

eq
ue

st
s 

G
E

H
 to

 c
la

rif
y 

w
he

th
er

 th
e 

C
O

L 
ap

pl
ic

an
t o

r s
om

eo
ne

 e
ls

e 
w

ill
 d

et
er

m
in

e 
if 

th
e 

co
ns

tru
ct

io
n 

se
qu

en
ce

 is
 

su
bs

ta
nt

ia
lly

 d
iff

er
en

t f
ro

m
 th

e 
se

qu
en

ce
s 

co
ns

id
er

ed
 in

 th
e 

de
si

gn
, a

nd
 if

 
su

bs
ta

nt
ia

lly
 d

iff
er

en
t, 

w
ho

 w
ill

 e
ns

ur
e 

th
at

 th
ey

 w
ill

 n
ot

 a
dv

er
se

ly
 im

pa
ct

 th
e 

ba
se

m
at

 d
es

ig
n.

  T
he

 c
om

m
itm

en
t r

eg
ar

di
ng

 th
e 

co
ns

tru
ct

io
n 

se
qu

en
ce

, w
ith

 
th

is
 a

dd
iti

on
al

 c
la

rif
ic

at
io

n,
 s

ho
ul

d 
al

so
 b

e 
in

cl
ud

ed
 in

 D
C

D
 T

ie
r 2

 
S

ub
se

ct
io

n 
2.
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 -

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

3.
8-

94
 S

03
 

C
ha

kr
ab

ar
ti 

S
 

P
ro

vi
de

 
in

fo
rm

at
io

n 
to

 
de

m
on

st
ra

te
 th

e 
ad

eq
ua

cy
 o

f t
he

 
so

il 
be

ar
in

g 
ca

pa
ci

tie
s 

an
d 

th
e 

us
e 

of
 li

ne
ar

ly
 

in
te

rp
ol

at
ed

 v
al

ue
s 

fo
r t

he
 b

ea
rin

g 
ca

pa
ci

tie
s .

 

Th
e 

R
A

I S
up

pl
em

en
t 2

 re
sp

on
se

, t
ra

ns
m

itt
ed

 in
 G

E
H

 le
tte

r d
at

ed
 

N
ov

em
be

r 2
8,

 2
00

7,
 p

ro
vi

de
d 

in
fo

rm
at

io
n 

to
 a

dd
re

ss
 fi

ve
 it

em
s 

re
la

te
d 

to
 th

e 
so

il 
be

ar
in

g 
ca

pa
ci

tie
s.

 G
E

H
 is

 re
qu

es
te

d 
to

 a
dd

re
ss

es
 th

e 
fo

llo
w

in
g 

ite
m

s:
 

 (1
)  

Th
e 

st
af

f a
gr

ee
s 

w
ith

 th
e 

st
at

em
en

t m
ad

e 
in

 th
e 

G
E

H
 re

sp
on

se
 th

at
 

co
nf

irm
at

io
n 

of
 th

e 
be

ar
in

g 
ca

pa
ci

ty
 is

 a
 C

O
L 

ite
m

.  
H

ow
ev

er
, t

he
 

de
ve

lo
pm

en
t o

f t
he

 re
qu

ire
d 

be
ar

in
g 

ca
pa

ci
tie

s 
is

 p
ar

t o
f t

he
 D

C
D

 re
vi

ew
 

an
d 

if 
th

e 
va

lu
es

 a
re

 e
xt

re
m

el
y 

la
rg

e 
co

m
pa

re
d 

to
 k

no
w

n 
so

il 
an

d 
ro

ck
 

ca
pa

ci
tie

s,
 th

e 
st

af
f n

ee
ds

 to
 h

av
e 

a 
re

as
on

ab
le

 a
ss

ur
an

ce
 th

at
 th

es
e 

be
ar

in
g 

ca
pa

ci
tie

s 
ca

n 
be

 m
et

.  
Th

er
ef

or
e,

 G
E

H
 is

 re
qu

es
te

d 
to

 e
xp

la
in

 
w

hy
 th

es
e 

ex
tre

m
el

y 
la

rg
e 

be
ar

in
g 

ca
pa

ci
tie

s 
ar

e 
co

ns
id

er
ed

 to
 b

e 
re

as
on

ab
le

 v
al

ue
s 

w
hi

ch
 c

an
 b

e 
m

et
 a

t v
ar

io
us

 p
ot

en
tia

l p
la

nt
 s

ite
s.

 
 (2

)  
G

E
H

 is
 re

qu
es

te
d 

to
 e

xp
la

in
 w

hy
 it

 is
 a

cc
ep

ta
bl

e 
to

 u
se

 a
 li

ne
ar

ly
 

in
te

rp
ol

at
ed

 v
al

ue
 fo

r t
he

 s
oi

l b
ea

rin
g 

ca
pa

ci
tie

s 
be

tw
ee

n 
th

e 
th

re
e 

se
ts

 o
f 

va
lu

es
 (s

of
t, 

m
ed

iu
m

, a
nd

 h
ar

d)
. U

si
ng

 th
e 

in
fo

rm
at

io
n 

pr
es

en
te

d 
in

 
Fi

gu
re

 3
.8

-9
4(

1)
 (c

) o
f t

he
 re

sp
on

se
 (a

s 
an

 e
xa

m
pl

e)
, t

hi
s 

w
ou

ld
 

un
de

rp
re

di
ct

 th
e 

re
qu

ire
d 

be
ar

in
g 

ca
pa

ci
ty

. 
 ( 3

)  
Fo

ot
no

te
s 

ar
e 

st
ill

 m
is

si
ng

 in
 th

e 
re

vi
se

d 
Ta

bl
e 

5.
1-

1 
in

 D
C

D
 T

ie
r 1

 
R

ev
is

io
n 

4 .
 

3.
8-

96
 S

03
 

C
ha

kr
ab

ar
ti 

S
 

P
ro

vi
de

 re
qu

es
te

d 
in

fo
rm

at
io

n 
re

la
te

d 
to

 s
tru

ct
ur

e 
st

ab
ili

ty
 

ca
lc

ul
at

io
ns

 a
nd

 
th

e 
us

e 
of

 
cr

ys
ta

lli
ne

 p
ow

de
r 

in
 th

e 
fo

un
da

tio
n 

m
ud

 m
at

. 

Th
e 

R
A

I S
up

pl
em

en
t 2

 re
sp

on
se

, t
ra

ns
m

itt
ed

 in
 G

E
H

 le
tte

r d
at

ed
 

N
ov

em
be

r 2
8,

 2
00

7,
 p

ro
vi

de
d 

in
fo

rm
at

io
n 

to
 a

dd
re

ss
 n

in
e 

ite
m

s 
re

la
te

d 
to

 th
e 

st
ab

ili
ty

 a
na

ly
se

s 
pe

rfo
rm

ed
 fo

r t
he

 E
S

B
W

R
 fo

un
da

tio
ns

.  
Th

e 
st

af
f r

eq
ue

st
s 

G
E

H
 to

 a
dd

re
ss

 th
e 

ite
m

s 
di

sc
us

se
d 

be
lo

w
 w

hi
ch

 a
re

 s
til

l u
nr

es
ol

ve
d.

  T
he

 
ite

m
 n

um
be

rs
 m

at
ch

 th
e 

pr
io

r R
A

I S
up

pl
em

en
t 2

 it
em

 n
um

be
rs

 e
xc

ep
t f

or
 

ite
m

 n
um

be
r 1

0 
w

hi
ch

 is
 a

 fo
llo

w
-u

p 
ite

m
 fr

om
 R

A
I 3

.8
-9

6,
 S

up
pl

em
en

t 1
. 

N
ot

e 
th

at
 s

om
e 

of
 th

e 
ite

m
s 

di
sc

us
se

d 
be

lo
w

, i
n 

th
e 

co
nt

ex
t o

f s
lid

in
g 

st
ab

ili
ty

, 
ar

e 
al

so
 a

pp
lic

ab
le

 to
 o

ve
rtu

rn
in

g 
st

ab
ili

ty
. 

 (1
)  

In
 th

e 
eq

ua
tio

n 
gi

ve
n 

fo
r p

as
si

ve
 s

oi
l p

re
ss

ur
e,

 w
hy

 w
as

 th
e 

w
at

er
 

pr
es

su
re

 c
on

si
de

re
d 

in
 re

si
st

in
g 

sl
id

in
g,

 s
in

ce
 th

er
e 

w
ou

ld
 b

e 
an

 e
qu

al
 a

nd
 

op
po

si
te

 w
at

er
 p

re
ss

ur
e 

on
 th

e 
ot

he
r s

id
e 

of
 th

e 
bu

ild
in

g?
  W

hy
 w

as
n’

t t
he

 
ac

tiv
e 

so
il 

pr
es

su
re

, o
n 

th
e 

en
tir

e 
fo

un
da

tio
n 

w
al

l a
nd

 b
as

em
at

 v
er

tic
al
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R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

ed
ge

, d
ue

 to
 s

ta
tic

 a
nd

 s
ei

sm
ic

 lo
ad

s 
co

ns
id

er
ed

 o
n 

th
e 

ot
he

r s
id

e 
of

 th
e 

bu
ild

in
g 

ac
tin

g 
in

 th
e 

op
po

si
te

 d
ire

ct
io

n 
to

 th
e 

pa
ss

iv
e 

pr
es

su
re

s?
  C

le
ar

ly
 

de
fin

e 
w

ha
t s

ur
ch

ar
ge

 lo
ad

s 
(q

) w
er

e 
ut

ili
ze

d 
in

 th
e 

eq
ua

tio
n,

 b
ec

au
se

 o
nl

y 
kn

ow
n 

pe
rm

an
en

t s
ur

ch
ar

ge
 lo

ad
s 

(e
.g

., 
fro

m
 o

th
er

 b
ui

ld
in

gs
) w

hi
ch

 w
ou

ld
 

ne
ve

r b
e 

re
m

ov
ed

 a
re

 a
pp

ro
pr

ia
te

. 
 (2

) 
a.

  G
E

H
 s

ta
te

s 
th

at
 th

e 
sh

ea
r s

tre
ng

th
 o

f t
he

 s
oi

l, 
i.e

., 
th

e 
re

si
st

an
ce

 a
t t

he
 

ba
se

m
at

 b
ot

to
m

, i
s 

co
m

po
se

d 
of

 fr
ic

tio
n 

an
d 

co
he

si
on

.  
H

ow
ev

er
, t

he
 

pr
oc

ed
ur

e 
de

sc
rib

ed
 b

y 
G

E
H

 w
ou

ld
 o

nl
y 

ap
pl

y 
to

 a
 s

lid
in

g 
ca

pa
ci

ty
 

ca
lc

ul
at

io
n 

w
he

re
 fa

ilu
re

 o
cc

ur
s 

w
ith

in
 th

e 
so

il 
m

ed
iu

m
; i

t w
ou

ld
 n

ot
 a

pp
ly

 
to

 a
 s

lid
in

g 
ca

pa
ci

ty
 c

al
cu

la
tio

n 
at

 th
e 

co
nc

re
te

 to
 s

oi
l i

nt
er

fa
ce

.  
Th

er
ef

or
e,

 
G

E
H

 a
ls

o 
ne

ed
s 

to
 c

on
si

de
r t

he
 s

lid
in

g 
ca

pa
ci

ty
 c

au
se

d 
by

 s
lid

in
g 

re
si

st
an

ce
 b

et
w

ee
n 

th
e 

co
nc

re
te

 a
nd

 s
oi

l i
nt

er
fa

ce
 (a

lo
ne

). 
 T

yp
ic

al
ly

 th
is

 
co

ns
is

ts
 o

f t
he

 b
ot

to
m

 fr
ic

tio
n 

re
si

st
an

ce
 te

rm
 g

iv
en

 in
 T

ab
le

s 
3.

8-
96

(3
) 

an
d 

3.
8-

96
(4

) o
f t

he
 R

A
I r

es
po

ns
e 

w
hi

ch
 is

 id
en

tif
ie

d 
as

 “F
ub

: B
ot

to
m

 
Fr

ic
tio

n 
Fo

rc
e.

”  
If 

an
y 

ad
di

tio
na

l s
lid

in
g 

re
si

st
an

ce
 d

ue
 to

 c
oh

es
io

n 
be

tw
ee

n 
th

e 
so

il 
an

d 
co

nc
re

te
 a

t t
he

 fo
un

da
tio

n 
bo

tto
m

 is
 u

se
d,

 th
en

 
de

sc
rib

e 
th

is
 a

pp
ro

ac
h 

an
d 

ex
pl

ai
n 

ho
w

 it
 c

om
pa

re
s 

to
 o

th
er

 in
du

st
ry

 
an

al
yt

ic
al

 m
et

ho
ds

 s
uc

h 
as

 th
e 

N
av

y 
D

es
ig

n 
M

an
ua

l D
M

7-
02

 (a
va

ila
bl

e 
fro

m
 v

ar
io

us
 w

eb
si

te
s)

.  
S

uc
h 

an
 a

pp
ro

ac
h 

w
ou

ld
 re

qu
ire

 h
av

in
g 

a 
co

he
si

ve
 s

oi
l w

hi
ch

 w
ou

ld
 th

en
 b

ec
om

e 
a 

si
te

 in
te

rfa
ce

 p
ar

am
et

er
.  

Th
is

 
w

ill
 th

en
 n

ee
d 

to
 b

e 
pl

ac
ed

 in
 D

C
D

 T
ie

r 1
 a

nd
 T

ie
r 2

, a
nd

 w
ill

 n
ee

d 
to

 b
e 

sa
tis

fie
d 

by
 th

e 
C

O
L 

ap
pl

ic
an

t. 
 N

ot
e 

th
at

 w
ha

te
ve

r a
pp

ro
ac

h 
is

 u
se

d 
fo

r a
ll 

   
so

il 
st

ab
ili

ty
 c

al
cu

la
tio

ns
, t

he
 e

va
lu

at
io

ns
 m

us
t c

ov
er

 a
ll 

so
il 

ty
pe

s/
co

nd
iti

on
s 

th
at

 th
e 

de
si

gn
 c

er
tif

ic
at

io
n 

is
 in

te
nd

ed
 to

 c
ov

er
 (e

.g
., 

so
ft,

 
m

ed
iu

m
, a

nd
 h

ar
d 

so
ils

; c
oh

es
iv

e 
so

ils
 a

nd
 g

ra
nu

la
r (

co
he

si
on

le
ss

) s
oi

ls
; 

va
ry

in
g 

so
il 

fri
ct

io
n 

an
gl

e;
 e

tc
.).

 
 b.

   
Fo

r t
he

 c
as

e 
of

 s
lid

in
g 

fri
ct

io
na

l r
es

is
ta

nc
e 

ca
pa

ci
ty

 b
et

w
ee

n 
th

e 
fo

un
da

tio
n

m
at

 a
nd

 s
oi

l, 
th

e 
st

af
f d

oe
s 

no
t a

gr
ee

 th
at

 th
e 

us
e 

of
 th

e 
st

at
ic

 c
oe

ffi
ci

en
t o

f 
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R

ev
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w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

fri
ct

io
n 

is
 c

on
se

rv
at

iv
e.

  T
he

 s
he

ar
 fo

rc
e 

re
qu

ire
d 

to
 in

iti
at

e 
sl

id
in

g 
be

tw
ee

n 
tw

o 
su

rfa
ce

s 
is

 u
su

al
ly

 g
re

at
er

 th
an

 th
e 

fo
rc

e 
re

qu
ire

d 
to

 m
ai

nt
ai

n 
m

ot
io

n,
 

an
d 

th
er

ef
or

e 
it 

is
 n

ot
 c

on
se

rv
at

iv
e 

to
 u

se
 th

e 
hi

gh
er

 v
al

ue
 to

 re
si

st
 s

lid
in

g.
 

Fu
rth

er
m

or
e,

 th
e 

us
e 

of
 th

e 
st

at
ic

 fr
ic

tio
na

l r
es

is
ta

nc
e 

at
 th

e 
bo

tto
m

 o
f t

he
 

ba
se

m
at

 is
 n

ot
 c

on
si

st
en

t w
ith

 th
e 

us
e 

of
 th

e 
pa

ss
iv

e 
so

il 
re

si
st

an
ce

 a
t t

he
 

ve
rti

ca
l e

dg
e 

of
 th

e 
ba

se
m

at
.  

Th
is

 is
 b

ec
au

se
 to

 m
ob

ili
ze

 th
e 

fu
ll 

pa
ss

iv
e 

re
si

st
an

ce
 a

t t
he

 v
er

tic
al

 e
dg

e 
of

 th
e 

ba
se

m
at

 re
qu

ire
s 

so
m

e 
m

ov
em

en
t o

f 
th

e 
ba

se
m

at
, i

n 
w

hi
ch

 c
as

e,
 th

e 
dy

na
m

ic
 s

lid
in

g 
fri

ct
io

n 
w

ou
ld

 b
e 

m
or

e 
ap

pl
ic

ab
le

.  
B

as
ed

 o
n 

th
e 

ab
ov

e,
 G

E
H

 is
 re

qu
es

te
d 

to
 re

vi
se

 th
ei

r 
ap

pr
oa

ch
 to

 e
ns

ur
e 

th
at

 a
ll 

of
 th

e 
re

si
st

in
g 

fo
rc

es
 u

til
iz

ed
 to

 p
re

ve
nt

 s
lid

in
g 

ar
e 

de
ve

lo
pe

d 
us

in
g 

a 
co

ns
is

te
nt

 s
et

 o
f a

ss
um

pt
io

ns
 o

r p
ro

vi
de

 ju
st

ifi
ca

tio
n 

fo
r a

ny
 a

lte
rn

at
iv

e 
m

et
ho

ds
. 

 
(3

)  
N

o 
ad

di
tio

na
l i

nf
or

m
at

io
n 

ne
ed

ed
. 

 (4
)  

Th
e 

eq
ua

tio
n 

pr
ov

id
ed

 fo
r t

he
 c

al
cu

la
tio

n 
of

 c
oh

es
io

n 
(c

’) 
fo

r u
se

 in
 s

lid
in

g 
ev

al
ua

tio
ns

 d
oe

s 
no

t a
pp

ea
r t

o 
be

 a
pp

ro
pr

ia
te

 fo
r i

ts
 in

te
nd

ed
 u

se
.  

Th
at

 is
 

be
ca

us
e 

of
 th

e 
fo

llo
w

in
g 

ite
m

s:
  (

a)
 It

 a
pp

ea
rs

 th
at

 th
is

 e
qu

at
io

n 
w

hi
ch

 
de

te
rm

in
es

 th
e 

co
he

si
on

 v
al

ue
 c

’ i
s 

on
ly

 a
pp

lic
ab

le
 fo

r c
oh

es
iv

e 
so

ils
, n

ot
 

gr
an

ul
ar

 (c
oh

es
io

nl
es

s)
 s

oi
ls

; (
b)

 T
he

 u
se

 o
f t

he
 c

oh
es

io
n 

va
lu

e 
is

 
ap

pl
ic

ab
le

 fo
r s

oi
l s

he
ar

 c
ap

ac
ity

 c
al

cu
la

tio
ns

 w
he

re
 fa

ilu
re

 m
ay

 o
cc

ur
 

w
ith

in
 th

e 
so

il 
m

ed
iu

m
; i

t w
ou

ld
 n

ot
 b

e 
ap

pl
ic

ab
le

 fo
r a

 s
lid

in
g 

ca
pa

ci
ty

 
ca

lc
ul

at
io

n 
at

 th
e 

co
nc

re
te

 to
 s

oi
l i

nt
er

fa
ce

; (
c)

 T
he

 re
la

tio
ns

hi
p 

be
tw

ee
n 

q u
 

an
d 

co
he

si
on

 c
’ a

nd
 th

e 
re

co
m

m
en

de
d 

us
e 

of
 0

.5
 to

 0
.7

 o
f c

’ f
or

 s
lid

in
g 

st
ab

ili
ty

 e
va

lu
at

io
ns

 c
ou

ld
 n

ot
 b

e 
lo

ca
te

d 
in

 R
ef

er
en

ce
 1

, w
hi

ch
 w

as
 

re
fe

rr
ed

 to
 in

 th
e 

R
A

I r
es

po
ns

e;
 (d

) T
he

 m
ag

ni
tu

de
s 

of
 th

e 
be

ar
in

g 
ca

pa
ci

tie
s 

ta
bu

la
te

d 
in

 T
ab

le
 3

.8
-9

6(
2)

, w
hi

ch
 a

re
 u

se
d 

to
 d

et
er

m
in

e 
c'

 
se

em
 to

 b
e 

un
re

al
is

tic
al

ly
 h

ig
h.

  T
he

y 
w

ou
ld

 re
qu

ire
, f

or
 th

e 
R

B
/F

B
 m

ed
iu

m
 

so
il 

ca
se

 fo
r e

xa
m

pl
e,

 a
 s

oi
l b

ea
rin

g 
pr

es
su

re
 c

ap
ac

ity
 o

f 7
.3

M
P

a 
(1

53
ks

f) 
w

hi
ch

 a
re

 e
xt

re
m

el
y 

la
rg

e 
co

m
pa

re
d 

to
 k

no
w

n 
so

il 
an

d 
ro

ck
 c

ap
ac

iti
es

 
(a

ls
o 

id
en

tif
ie

d 
un

de
r R

A
I 3

.8
-9

4)
.  

Th
er

ef
or

e,
 G

E
H

 is
 re

qu
es

te
d 

to
 p

ro
vi

de
 

th
e 

te
ch

ni
ca

l b
as

is
 fo

r a
pp

lic
at

io
n 

of
 th

ei
r a

pp
ro

ac
h 

fo
r a

ll 
so

il 
ty

pe
s/

co
nd

iti
on

s 
(e

.g
., 

so
ft,

 m
ed

iu
m

, a
nd

 s
tif

f; 
co

he
si

ve
 s

oi
ls

 a
nd

 g
ra

nu
la

r 
(c

oh
es

io
nl

es
s)

 s
oi

ls
; v

ar
yi

ng
 s

oi
l f

ric
tio

n 
an

gl
e;

 e
tc

.) 
th

at
 th

e 
de

si
gn

 



 

 
- 1

0 
-

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

ce
rti

fic
at

io
n 

is
 in

te
nd

ed
 to

 c
ov

er
 o

r u
til

iz
e 

ot
he

r a
cc

ep
te

d 
an

al
yt

ic
al

 
m

et
ho

ds
 ty

pi
ca

lly
 u

se
d 

fo
r s

lid
in

g 
ev

al
ua

tio
ns

 a
s 

di
sc

us
se

d 
un

de
r i

te
m

 (2
) 

ab
ov

e.
 

 (5
) a

nd
 (6

)  
P

le
as

e 
re

vi
se

 th
e 

re
sp

on
se

 to
 th

es
e 

ite
m

s 
ba

se
d 

on
 a

ny
 re

vi
si

on
 

to
 It

em
 (4

). 
 (7

)  
Th

e 
re

du
ct

io
n 

in
 c

on
ta

ct
 a

re
a 

be
tw

ee
n 

th
e 

fo
un

da
tio

n 
ba

se
m

at
 a

nd
 th

e 
so

il,
 d

ue
 to

 s
om

e 
ov

er
tu

rn
in

g 
up

lif
t f

ro
m

 s
ei

sm
ic

 lo
ad

s,
 n

ee
ds

 to
 b

e 
co

ns
id

er
ed

 in
 th

e 
ca

lc
ul

at
io

ns
, e

sp
ec

ia
lly

 s
in

ce
 th

e 
m

ar
gi

ns
 c

ur
re

nt
ly

 
sh

ow
n 

in
 th

e 
ta

bl
es

 w
ill

 c
ha

ng
e 

an
d 

m
ay

 b
e 

re
du

ce
d 

w
he

n 
th

e 
sl

id
in

g 
ca

lc
ul

at
io

ns
 a

re
 re

vi
se

d 
to

 a
dd

re
ss

 th
e 

ot
he

r i
te

m
s 

in
 th

is
 R

A
I. 

(8
) 

a.
  C

on
fir

m
 w

he
th

er
 th

e 
re

sp
on

se
 g

iv
en

 m
ea

ns
 th

at
 th

e 
an

al
ys

is
 a

nd
 d

es
ig

n 
of

 
th

e 
S

S
C

s 
in

 th
e 

E
S

B
W

R
 p

la
nt

 in
cl

ud
in

g 
de

ve
lo

pm
en

t o
f t

he
 fl

oo
r r

es
po

ns
e 

sp
ec

tra
 w

er
e 

al
l b

as
ed

 o
n 

th
e 

en
ve

lo
pe

d 
re

sp
on

se
s 

fo
r t

he
 lu

m
pe

d 
m

as
s 

m
od

el
s 

an
d 

th
e 

S
A

S
S

I m
od

el
s.

  I
f t

he
 a

na
ly

si
s 

an
d 

de
si

gn
 o

f t
he

 S
S

C
s 

w
er

e 
ba

se
d 

on
ly

 o
n 

th
e 

lu
m

pe
d 

m
as

s 
m

od
el

s,
 th

en
 d

id
 a

ll 
of

 th
e 

bu
ild

in
g 

re
sp

on
se

s 
(i.

e.
, m

em
be

r f
or

ce
s,

 n
od

al
 a

cc
el

er
at

io
ns

, n
od

al
 d

is
pl

ac
em

en
ts

, 
an

d 
flo

or
 re

sp
on

se
 s

pe
ct

ra
) f

ro
m

 th
e 

lu
m

pe
d 

m
as

s 
m

od
el

s 
bo

un
d 

th
e 

re
sp

on
se

s 
fro

m
 th

e 
S

A
S

S
I m

od
el

s?
 

 b.
  F

ro
m

 th
e 

re
sp

on
se

 to
 th

is
 it

em
, i

t a
pp

ea
rs

 th
at

 th
e 

sh
ea

r w
av

e 
ve

lo
ci

ty
 o

f 
th

e 
ba

ck
fil

l m
at

er
ia

l d
oe

s 
no

t h
av

e 
to

 m
at

ch
 th

e 
su

rr
ou

nd
in

g 
un

di
st

ur
be

d 
so

il.
  S

in
ce

 th
e 

pr
op

er
tie

s 
of

 th
e 

ba
ck

fil
l m

at
er

ia
l w

ill
 li

ke
ly

 b
e 

di
ffe

re
nt

, 
G

E
H

 is
 re

qu
es

te
d 

to
 id

en
tif

y 
th

e 
ex

te
nt

 o
f e

xc
av

at
io

n 
of

 th
e 

so
il 

du
rin

g 
th

e 
co

ns
tru

ct
io

n 
of

 th
e 

pl
an

t s
tru

ct
ur

es
 a

nd
 id

en
tif

y 
w

ha
t w

ill
 b

e 
th

e 
re

qu
ire

m
en

ts
 fo

r t
he

 s
oi

l p
ro

pe
rti

es
 o

f t
he

 b
ac

kf
ill

 m
at

er
ia

l. 
 If

 th
es

e 
ar

e 
di

ffe
re

nt
 th

an
 w

ha
t w

er
e 

as
su

m
ed

 in
 a

ny
 o

f t
he

 s
ei

sm
ic

 a
na

ly
se

s 
an

d 
de

si
gn

s,
 th

en
 G

E
H

 is
 a

ls
o 

re
qu

es
te

d 
to

 p
ro

vi
de

 th
e 

te
ch

ni
ca

l b
as

is
 fo

r 
ac

ce
pt

in
g 

th
e 

di
ffe

re
nc

es
 o

r c
on

fir
m

 th
at

 th
e 

de
si

gn
 b

as
is

 b
ui

ld
in

g 
re

sp
on

se
s 

(in
cl

ud
in

g 
flo

or
 re

sp
on

se
 s

pe
ct

ra
) b

ou
nd

 th
e 

ex
pe

ct
ed

 v
al

ue
s 

of
 

th
e 

ba
ck

fil
l s

oi
l p

ro
pe

rti
es

 (i
nc

lu
di

ng
 re

du
ce

d 
sh

ea
r w

av
e 

ve
lo

ci
tie

s)
.  

In
 th

e 



 

 
- 1

1 
-

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

ca
se

 o
f t

he
 fo

un
da

tio
n 

w
al

ls
, G

E
H

 is
 a

ls
o 

re
qu

es
te

d 
to

 e
xp

la
in

 w
hy

 th
e 

el
as

tic
al

ly
 c

al
cu

la
te

d 
w

al
l p

re
ss

ur
es

 fr
om

 s
ei

sm
ic

 a
nd

 o
th

er
 lo

ad
s 

ar
e 

st
ill

 
ap

pr
op

ria
te

 in
 v

ie
w

 o
f t

he
 s

oi
l p

ro
pe

rti
es

 (i
nc

lu
di

ng
 re

du
ce

d 
sh

ea
r w

av
e 

ve
lo

ci
ty

) o
f t

he
 b

ac
kf

ill
 m

at
er

ia
l. 

U
nl

es
s 

th
e 

an
al

ys
es

 a
nd

 d
es

ig
n 

co
ve

r t
he

 
en

tir
e 

ra
ng

e 
of

 p
os

si
bl

e 
ba

ck
fil

l s
oi

l p
ro

pe
rti

es
, t

he
 a

ss
um

ed
 s

oi
l p

ro
pe

rti
es

 
fo

r t
he

 b
ac

kf
ill

 m
at

er
ia

ls
 s

ho
ul

d 
be

 c
on

si
de

re
d 

a 
re

qu
ire

m
en

t, 
an

d 
th

er
ef

or
e,

 c
le

ar
ly

 s
ta

te
d 

in
 th

e 
D

C
D

 a
s 

a 
si

te
 re

qu
ire

m
en

t. 
 (9

)  
A

s 
no

te
d 

in
 th

e 
st

af
f’s

 p
rio

r a
ss

es
sm

en
t o

f G
E

H
 R

A
I 3

.8
-9

6,
 

   
   

S
up

pl
em

en
t 2

, r
es

po
ns

e,
 th

e 
tra

di
tio

na
l m

et
ho

d 
fo

r e
va

lu
at

in
g 

th
e 

st
ab

ili
ty

 
(s

lid
in

g 
an

d 
ov

er
tu

rn
in

g)
 o

f n
uc

le
ar

 p
la

nt
 s

tru
ct

ur
es

 in
 a

cc
or

da
nc

e 
w

ith
 

S
R

P
 3

.8
 is

 to
 p

er
fo

rm
 tw

o 
se

pa
ra

te
 2

-D
 e

va
lu

at
io

ns
, o

ne
 fo

r t
he

 N
-S

 
di

re
ct

io
n 

an
d 

on
e 

fo
r t

he
 E

-W
 d

ire
ct

io
n.

  T
he

 m
in

im
um

 v
er

tic
al

 d
ow

nw
ar

d 
lo

ad
 (d

ea
dw

ei
gh

t m
in

us
 u

pw
ar

d 
bu

oy
an

cy
 fo

rc
e 

m
in

us
 u

pw
ar

d 
ve

rti
ca

l 
se

is
m

ic
 fo

rc
e)

 is
 c

on
si

de
re

d 
se

pa
ra

te
ly

 w
ith

 th
e 

N
-S

 h
or

iz
on

ta
l s

ei
sm

ic
 

fo
rc

e 
an

d 
w

ith
 th

e 
E

-W
 h

or
iz

on
ta

l s
ei

sm
ic

 fo
rc

e.
 

 In
 c

al
cu

la
tin

g 
th

e 
to

ta
l u

pw
ar

d 
ve

rti
ca

l s
ei

sm
ic

 fo
rc

e,
 th

e 
to

ta
l N

-S
 h

or
iz

on
ta

l 
se

is
m

ic
 fo

rc
e,

 a
nd

 th
e 

to
ta

l E
-W

 h
or

iz
on

ta
l s

ei
sm

ic
 fo

rc
e 

at
 th

e 
so

il/
fo

un
da

tio
n 

in
te

rfa
ce

, i
t i

s 
ac

ce
pt

ab
le

 to
 u

se
 e

ith
er

 S
R

S
S

 o
r 1

00
-4

0-
40

 (a
s 

de
fin

ed
 in

 
R

G
 1

.9
2,

 R
ev

. 2
) t

o 
co

m
bi

ne
 th

e 
in

di
vi

du
al

 R
E

S
P

O
N

S
E

S
 fr

om
 re

sp
on

se
 

sp
ec

tru
m

 a
na

ly
se

s 
fo

r t
he

 3
 d

ire
ct

io
ns

 o
f s

ei
sm

ic
 lo

ad
in

g.
  T

hu
s,

 th
e 

S
R

S
S

 o
r 

th
e 

10
0-

40
-4

0 
m

et
ho

ds
 a

re
 u

se
d 

on
ly

 to
 d

et
er

m
in

e 
th

e 
in

di
vi

du
al

 to
ta

l 
st

ru
ct

ur
al

 re
sp

on
se

 in
 a

 g
iv

en
 d

ire
ct

io
n 

(e
.g

., 
to

ta
l s

he
ar

 fo
rc

e 
in

 N
-S

 d
ire

ct
io

n)
 

fro
m

 th
e 

in
di

vi
du

al
 c

ol
lin

ea
r r

es
po

ns
es

 d
ue

 to
 e

ac
h 

of
 th

e 
th

re
e 

pe
rp

en
di

cu
la

r 
se

is
m

ic
 e

xc
ita

tio
ns

 (i
.e

., 
N

-S
 s

he
ar

 fo
rc

e 
du

e 
to

 N
-S

 e
ar

th
qu

ak
e,

 N
-S

 s
he

ar
 

fo
rc

e 
du

e 
to

 E
-W

 e
ar

th
qu

ak
e,

 a
nd

 N
-S

 s
he

ar
 fo

rc
e 

du
e 

to
 v

er
tic

al
 e

ar
th

qu
ak

e)
. 

Th
e 

ap
pr

oa
ch

 G
E

H
 is

 u
si

ng
 d

oe
s 

no
t f

ol
lo

w
 th

is
 m

et
ho

d,
 b

ut
 in

st
ea

d 
co

m
bi

ne
s 

no
n-

co
lli

ne
ar

 s
tru

ct
ur

al
 re

sp
on

se
s 

(i.
e.

, N
-S

 s
he

ar
 fo

rc
e,

 E
-W

 s
he

ar
 fo

rc
e,

 a
nd

 
ve

rti
ca

l f
or

ce
) f

ol
lo

w
in

g 
th

e 
10

0-
40

-4
0 

m
et

ho
d,

 w
hi

ch
 is

 u
na

cc
ep

ta
bl

e.
 

In
 li

eu
 o

f t
hi

s,
 th

e 
re

su
lts

 fr
om

 a
 3

-D
 ti

m
e 

hi
st

or
y 

an
al

ys
is

 u
si

ng
 s

ta
tis

tic
al

ly
 

in
de

pe
nd

en
t i

np
ut

s 
ca

n 
be

 u
se

d,
 to

 s
ea

rc
h 

th
e 

tim
e 

hi
st

or
y 

re
sp

on
se

 fo
r t

he
 

w
or

st
 c

as
e 

co
m

bi
na

tio
n 

of
 v

er
tic

al
 a

nd
 h

or
iz

on
ta

l s
ei

sm
ic

 re
sp

on
se

s,
 w

hi
ch

 
m

in
im

iz
e 

th
e 

sl
id

in
g 

an
d 

ov
er

tu
rn

in
g 

fa
ct

or
s 

of
 s

af
et

y 
w

he
n 

co
m

bi
ne

d 
w

ith
 



 

 
- 1

2 
-

R
A

I 
N

um
be

r 
R

ev
ie

w
er

 
Q

ue
st

io
n 

Su
m

m
ar

y 
Fu

ll 
Te

xt
 

de
ad

w
ei

gh
t a

nd
 u

pw
ar

d 
bu

oy
an

cy
 fo

rc
e.

 
 G

E
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Ms. Michele Boyd 
Legislative Director 
Energy Program 
Public Citizens Critical Mass Energy 
  and Environmental Program 
215 Pennsylvania Avenue, SE 
Washington, DC  20003 
       
Mr. Ray Ganthner 
Senior Vice President 
AREVA, NP, Inc. 3315 
Old Forest Road 
P.O. Box 10935 
Lynchburg, VA  24506-0935 
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Email 
aec@nrc.gov  (Amy Cubbage) 
APH@NEI.org   (Adrian Heymer) 
art.alford@ge.com   (Art Alford) 
awc@nei.org   (Anne W. Cottingham) 
bennettS2@bv.com   (Steve A. Bennett) 
bevans@enercon.com   (Bob Evans) 
bob.brown@ge.com   (Robert E. Brown) 
BrinkmCB@westinghouse.com   (Charles Brinkman) 
chris.maslak@ge.com   (Chris Maslak) 
craig.conklin@dhs.gov   (Craig Conklin) 
CumminWE@Westinghouse.com   (Edward W. Cummins) 
cwaltman@roe.com   (C. Waltman) 
dan1.williamson@ge.com   (Dan Williamson) 
david.hinds@ge.com   (David Hinds) 
david.lewis@pillsburylaw.com   (David Lewis) 
David.piepmeyer@ge.com   (David Piepmeyer) 
dennis.chin@ge.com   (Dennis Chin) 
dlochbaum@UCSUSA.org   (David Lochbaum) 
don.lewis@ge.com   (Don Lewis) 
erg-xl@cox.net   (Eddie R. Grant) 
Eugene_Grecheck@dom.com   (Eugene S. Grecheck) 
frankq@hursttech.com   (Frank Quinn) 
Frostie.white@ge.com   (Frostie White) 
gcesare@enercon.com   (Guy Cesare) 
GEH-NRC@hse.gsi.gov.uk  (Geoff Grint) 
george.honma@ge.com   (George Honma) 
george.stramback@gene.ge.com   (George Stramback) 
george.wadkins@ge.com   (George Wadkins) 
GovePA@BV.com   (Patrick Gove) 
greshaja@westinghouse.com  (James Gresham) 
gzinke@entergy.com   (George Alan Zinke) 
hickste@earthlink.net   (Thomas Hicks) 
james.beard@gene.ge.com   (James Beard) 
jcurtiss@winston.com   (Jim Curtiss) 
jeff.waal@ge.com   (Jeff Waal) 
jgutierrez@morganlewis.com   (Jay M. Gutierrez) 
jim.kinsey@ge.com  (James Kinsey) 
jim.riccio@wdc.greenpeace.org   (James Riccio) 
jim.rogers@ge.com   (Jim Rogers) 
JJNesrsta@cpsenergy.com  (James J. Nesrsta) 
joel.Friday@ge.com   (Joel Friday) 
John.O'Neill@pillsburylaw.com   (John O'Neill) 
john.sorensen@ge.com   (John Sorensen) 
Joseph_Hegner@dom.com    (Joseph Hegner) 
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junichi_uchiyama@mnes-us.com   (Junichi Uchiyama) 
kathy.sedney@ge.com   (Kathy Sedney) 
kathy.warnock@ge.com   (Kathy Warnock) 
kenneth.ainger@exeloncorp.com   (Kenneth Ainger) 
kimberly.milchuck@ge.com   (Kimberly Milchuck) 
KSutton@morganlewis.com   (Kathryn M. Sutton) 
kurt.schaefer@ge.com   (Kurt Schaefer) 
kwaugh@impact-net.org   (Kenneth O. Waugh) 
laura.bello@ge.com   (Laura Bello) 
lou.lanese@ge.com   (Lou Lanese) 
maria.webb@pillsburylaw.com   (Maria Webb) 
mark.beaumont@wsms.com   (Mark Beaumont) 
Marvin.Smith@dom.com   (Marvin L. Smith) 
matias.travieso-diaz@pillsburylaw.com   (Matias Travieso-Diaz) 
media@nei.org   (Scott Peterson) 
mgiles@entergy.com   (M. Giles) 
mike_moran@fpl.com   (Mike Moran) 
MSF@nei.org   (Marvin Fertel) 
mwetterhahn@winston.com   (M. Wetterhahn) 
nirsnet@nirs.org   (Michael Mariotte) 
PAC2@nrc.gov   (Peter Cochran) 
pareez.golub@ge.com   (Pareez Golub) 
Pat.Woodfin@ge.com   (Pat Woodfin) 
patriciaL.campbell@ge.com   (Patricia L. Campbell) 
paul.gaukler@pillsburylaw.com   (Paul Gaukler) 
Paul@beyondnuclear.org   (Paul Gunter) 
peter.jordan@ge.com   (Peter Jordan) 
phinnen@entergy.com   (Paul Hinnenkamp) 
pshastings@duke-energy.com   (Peter Hastings) 
randy.newton@ge.com   (Randy Newton) 
RJB@NEI.org   (Russell Bell) 
RKTemple@cpsenergy.com   (R.K. Temple) 
roberta.swain@ge.com   (Roberta Swain) 
sandra.sloan@areva.com   (Sandra Sloan) 
SauerB@BV.com   (Robert C. Sauer) 
sfrantz@morganlewis.com   (Stephen P. Frantz) 
sharon.lyons@ge.com   (Sharon Lyons) 
steven.hucik@ge.com   (Steven Hucik) 
steven.stark@ge.com   (Steven Stark) 
tjh2@nrc.gov   (Thomas Herrity) 
tom.miller@hq.doe.gov   (Tom Miller) 
trsmith@winston.com   (Tyson Smith) 
Vanessa.quinn@dhs.gov   (Vanessa Quinn) 
VictorB@bv.com   (Bill Victor) 
Wanda.K.Marshall@dom.com   (Wanda K. Marshall) 
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waraksre@westinghouse.com   (Rosemarie E. Waraks) 
wayne.cutright@ge.com   (Wayne Cutright) 
wayne.marquino@ge.com   (Wayne Marquino) 
whorin@winston.com   (W. Horin)  
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