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Table 21-7. Comparison of seismic wave velocities in the ISFSI 
study area and at the DCPP power block

Depth Interval ISFSI Site Power Block Site 
(Feet) 

Refraction Velocities Refraction Velocities 
Compressive Wave (Vp) (1) Compressive Wave (Vp) o 

(feet/second) (feet/second) 

5-50 2700-6500 2350-5700 

Suspension Velocities Downhole Velocities 
Compressive Wave (Vp) (2) Compressive Wave (Vp) (3) 

(feet/second) (feet/second) 

5-50 4500-9100 2450-9800 
50-200 7300-12700 5690-15000 

Suspension Velocities Downhole Velocities 
Shear Wave (Vs) (2) Shear Wave (Vs) (4) 

(feet/second) (feet/second) 

10-30 3400-4800 2200-4400 
30-150 3100-5400 2600-5400 

(1) Velocities reported for rock below thin soil layer or surface disturbed zone (John A. Blume & Associates, 
1968) 

(2) Averaged from WLA 1998 borings 
(3) Averaged from 1967 and 1977 borings DDH- I through 4 and DDH-A through D (URS/John A. Blume & 

Associates, 1977) 
(4) LTSP envelope (PG&E, 1988)
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d /•" Oblepo Formation 
(lower and mddIe Miocene) - bedded dolomitic sandstone, slttstone, and 

Odaystorte withA~e bedls, locally calcareous, Scene celict and 

MemberT - Sandstone and dodtes 

[W~J Unit a - diatomnaceous Stations and tufflaceOUs Sandstone; yellow
brown to tan; thik to massive bedding 
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"4 500-kV tower 

10 Generalized strike and dip of bedding 
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Southeastward aerial view of the ISFSI study area. The photo shows the exploratory test trenches 

excavated within, and above, the ISFSI. Hummocky ground and bowl-shaped depressions in the south 

wall of Diablo Canyon, east of the ISFSI study area, are large, old landslides. In contrast, laterally

continuous beds of sandstone and dolomite visible on the west slope of the ridge to the south of the ISFSI 

study area are undisturbed and demonstrate the absence of large scale landslides in this area. Photo Roll 

JLB AR-1.
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DIABLO CANYON ISFSI 

FIGURE 21-2 
AERIAL VIEW OFTHE ISFSI STUDY AREA
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EXPLANATION

_ N 63,000

QUtrn Marine terrace deposit (overlain by Qoc) 

Oblepo Fornation (lower and middle Miocene) 

DOLOMITE UNIT 
Dolomite, olce dolomite, dolomitic sfihetn to fine-grainod dolomite 

Tfild wsandstone, e imestone. The unit contains occasional discontinuous 
to contnuous (tens to hundreds of feet) day beds that are generlly 1/22
to 1/2-=nh thld, but localy are thicker. Rocks in this unit are moderately 
toweOlcoernted, moderstely hard to hard, moderately to sfy weat , 
brittle and typically medium strong.  

TFriable dolomite and dolomitid siltione of unitTofb.1. These rcksatvpically 
have low hardness, are very weak to week, and occur as discontlnuous 
zones where wea.tring and/or altertilon has been concentrated. Inferred 
lateral extent of friable zones is schematic.  

SANDSTONE UNIT 

S] Fine to coarse-gralned dolomitic sandstone and sandstone (arkoslc to 
amrntlC) wiNth lseer dolomlts beo. Dett clasts are =oosed primarily of dolombtized faldopars, marine fossil fragments, and voicanic rook 
fragIm=,t Discontinuous clay beds tat are generally lees than 1/2-inch 
t occur locally within the unit. The romks are of low to medium 
hardness, moderately to well cemented and typically medium strong.  

T boa Friable sandstone of unit Tofb.2. These rocks tyically are of law hardness 
are very weak to weak and occur as disconi nuous zones where 
weathering and/or alteration has been concentrated. Inferred lateral 
extent of fIable zones Is schematic.

Strike and dip of bedding

80 
DB Minor fault, dip Indicated, dashed 

where Inferred, queried where 
uncertain, arrows show relative 
sense of dJppocement, U-upthrown, 
D-downthrown

Small, secondr faults expsed in traenY

Tý-ý Explorato trench, number I ncatod 

DS-1/ Disoomity surwy Une 
In bulldozer cut

Footporint of 500-Iv tower

Clay bed, thickness indicated
1/1l .-

- N Maw0
Geologic contact, solid line 
where well-defined, dashed 
where approtirmate

01-C

A

Boring for ISFSI, number 
Indicated initial number is 
year drilled, e.g. 01 was 
drilled in 2001) 

Geologic cross section, 
arrows Indicate end of line 
Is off the map area

YCutsk¶)e above and fill prisnm 
)x wet 0 SF31 pads

N 

/----

AkIs of anidine, I r show plunge, d.ada~e 
where approximate 

Ahms o inne, =r rarrow 
where apprornimate •

L Axis of monooline, larger 
-. arrow shows plunge, dashed 

"where approximate 

Q5krr -r Buried shorlline of marine 
terrace wawt-c nrm, number 

29~s and elevation Inicne
Note: ISFS1 geomet is based on PG&E Enercon Drwg. Base 
map from No. PGE-r09-sk-001 dated 9/27101.  

Geology not shown in paved area and reservoir area.
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FIGURE 21-5 
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Explanation 
(Informal subunits of unit Totb 

of Obispo Formation) 

DOLOMITE SUBUNIT 

Dolomite, clayey dolomite, dolomite siltstone 
to fine-grained dolomigc sandstone, and 
limestone. The unit contains occasional 
discontnuous to continuous (tens to hundreds 
of feet) clay beds that are generally 1/32-0 
1/2-inch thick, but locally are thicker. Rocks 
in this unit are moderately to well cemented, 
moderately hard to hard, moderately to slightly 
weathered, butte and typically medium strong.  

Friable dolomitte and dolomitic siltstone of unit 
Tofbr-i These rocks typically have low 
hardness, are very weak to weak, and occur 
as discontinuous zones where weathering 
and/or alteration has been concentrated.  
Inferred lateral extent of friable zones is 
schematic.  

SANDSTONE SUBUNIT 

r-l Fine to coarse- rained dolomite sandstone 
I Toj~.2 Iand sandstone (arksie to arenitie) wviti lesser 

dolomite beds. Detrital clasts are composed 
primarily of dotomitized feldspars, marine fossil 
fragments, and volcanic rock fragments.  
Discontinuous clay beds that are generally 
less than 1/2,inch thick occur locally within 
the unit. The rocks are of low to medium 
hardness, moderately to well cemented and 
typically medium strong.  

-lFriable sandstone of unitTofb-2. These rocks 
typically are of low hardness and are very 
weak to weak, and occur as discontinuous 
zones where weathering and/or aiteration has 
been concentrated. Inferred lateral extent of 
trable zones is schematic.  

? --- Clay bed; silty and sandy, tan to brown, 
some angular fragments within clay 
matrix, locally contains foraminifera, 

enerally thin (1/16 to 112 inch). Cla 
geds more common and more aterally 
continuous in dolomite unit than in the 
sandstone unit.
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Explanation 

1966 (and later) TovwiI Corporation plant property topographic 
map, 1=200- scale, 10' contour interval 

1998-2001 ISFSI Map, 1 6=50- scale, 1' to 5- contour Interval 

1968-1990's (vai'ous)-DCPP 20 Scale CMI Topographlc 
drawings, V=20- scale, 5-10' contour interval. Shadng 
denotes area within map covered by topographic data used 
for the 1SF81 project 
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FIGURE 21-6 
INDEX MAP OFTOPOGRAPHIC SURVEYS
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NORTHEAST SOUTHWEST

o Original marine deposition 
showing original lateral 
continuity of bedding 
(22 to 14 million years ago) 

N 

SDolomitization of the marine 
sequence and invasIon of 
petroliferous fluids.  
(22 to 14 million years ago) 

NO 
* Diabase Intrusion, 

hydrothermal afteration and 
localized deformation 
(18 to 12 million years ago) 

NO 
(Tectonic deformation including folding and faulting.  
(12 to 2 million years ago)

ORTHEAST SOUTHWEST

NORTHEAST SOUTHWEST

Explanation

*Surface weathering 
and erosion 
(1 million years ago 
to present)

Fl 
rii 
Wi

NORTHEAST

ORTHEAST

SOUTHWEST

SOUTHWEST

Surface weathering

i Limestone 

f Siltstone 

7 2 Sandstone 

- Clay 

SDolomitlzatlon 
a 10m%

D Petroliferous zone

1 Localized friablelaltered zone 

Dlabase intrusion 

EL Hydrothermal alteration

(Exca1 ton of borrow slope 

(1971)

t SOUTHWEST

1,II

Fault - sense of vertcal 
separation is indicated by 
arrows, and Interred horizontal 
dght-slip displacement by E, 
(moving away from viewer) 
and 0?1moving towardviewer).
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DIABLO CANYON ISFSI 

FIGURE 21-7 
DIAGRAMMATIC CROSS SECTION ILLUSTRATING 
THE DEPOSITIONAL AND STRUCTURAL HISTORY 

OFTHE ISFSI STUDY AREA
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TO1 2
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a, N1 2-E, 3'S, .,;4-1/"lhthik 

.D-1B 
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- bd, N2E,OE 12°NV 
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1" thick bed 
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-c1, N 17'3. 13'S 
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-b. N45'W., 10ý-3 

-60. N12'W. 12-W

-b1. N33-E, 11•Nv 
cla, N620E. 181 4-,'2"thick be 

r12-W 

TO =21.0 IL

TOH "0 -.5.9, 
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- - .9 

520 4M.9 

W 
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" Tx-x 
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cla, N22*W, 25"S, 1/2" 

bd, N61"W, 16-S 

ii 

B

Explanation 

Petrographic sample location 

Unconfined test sample location 

Triaxial test sample location 

Direct shear test sample location 

Clay bed, with strike, dip, and thickness 
(where known) (Table 21-3) 

Bedding, with strike, dip, and thickness 
(where known) (Table 21-1) 

Friable (weak) dolomite or sandstone 
zones 

Percent recovery of core run 

Rock Quality Designation (Deere, and 
Miller, 1966) of core run; length of 
recovered intact core over 4 inches 
divided by length of core run. Low RQD 
is indicative of closely spaced joints, 
high RQD is indicative of moderate to 
widely spaced joints.
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DIABLO CANYON ISFSI 

FIGURE 21-9 
SUMMARY LOGS OF BORINGS ON 

SLOPE ABOVE ISFSI SITE

Note:1. Explanation is general. Not all features apply to 
every boring.  

Note: 2. Only those claybeds that are greater than 1/4" thick 
are shown 

Note: 3. Coring began 1to 3' below grade level to allow 
for installation of borehole casing.
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BORING 01-H

BORING 01CTF-A BORING OOBA-3 BORING 01-A BORING 01-B
0

20

0 05o 100 O 909186 TOH 

0 elev. @306.1' 

10bN53-W. 6 
0

SW(?) 

C UC-15 

S20b N88 °E, 7'S(?) 20 "• P-14 "a P-21 

30 Tof-2 el.-26 
o Sandstone S÷ -DS-34 

50- PTX-16 

- TX-17 TD 58.6 ft.

13

-0

-20 

-40

r- 306.1

909so 100TOH ev. @ 306' 

006

20 

BOH .. 275 LUee 
TD 30.0 f.

-286.1 

- 286.1

%'

-0 -306 

20 - 286 

30 276

41

-58.6 L
2 4 7.5

TOH 
elev. 0 305.7' 

SISFSI PadLs Subrade e .302 t

S.

- cla, N69-E, 7-N, 1/2-1" 
thick bed 

- cIa. N11IW. 22oW.  
1/4-1/2"thick bed 6-bd. N14N.11 -W 

TD 71.8 ft.

-0 

20 

40'Q•

305.7 

285.7 

265.7

40

- 60 V 245.7

Toib-2 Sandstone

(DP-6 

ISF01 Pad. Sobc~d.  

U UC-IS 

-bd, NIO-W,1OSW 1?) 

* UC-19 

D DS.20

TD 72.0 ft.

-0 

- 20 

-40 .0 

- 60 

- 72.0

- 318.9 

- 298.9 

- 278.9 

- 258.9 

-246.9

40

60-

80

190-

0 50 o100

b

Dolomite 

Tolb*2 Saedstone 

To7-2 sandsone 

Tofb- Dolomite 

Saodstowe

TOO elov, 0 346.6' 

- tP-22 

- UC-11

-bd. N30W. 15*SW 
ISFSI Pads Subgrade 

Bas6 of cut slope el. 3106It2 

*UC-12 

STX- 13 "Lbd. N59°W. 13-SW

bd. N674W, 11I-SW 

+DS-35 

TD 101.0 I

-71.8.'-234.7

Explanation

& P-x 

"• UC-x 

"* Tx-x 

+ DS-x 

cla, N22"W, 25"S, 1/2" 

bd, N61"W, 16"S 

I

Petrographic sample location 

Unconfined test sample location 

Triaxial test sample location 

Direct shear test sample location 

Clay bed, with strike, dip, and thickness (where 
known) (Table 21-3) 

Bedding, with strike, dip, and thickness (where 
known) (Table 21-1) 

Friable (weak) dolomite or sandstone zones 

Percent recovery of core run 

Rock Quality Designation (Deere, and Miller, 
1966) of core run; length of recovered intact 
core over.4 inches divided by length of core 
run. Low RQD is indicative of closely spaced 
joints, high RQD is indicative of moderate to 
widely spaced joints.

Note:1. Explanation is general. Not all features apply to 
every boring.  

Note: 2. Onythose claybeds that are greater than 1/4" thick 
are shown 

Note: 3. Coring began 1 to 3' below grade level to allow 
for installation of borehole casing.  

DIABLO CANYON ISFSI 

FIGURE 21-10 
SUMMARY LOGS OF BORINGS NEAR 

SOUTHWEST END OF ISFSl SITE
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BORING 01-A BORING 01-B BORING 01-C
Calculation 52.27.100.731, Rev. 0, Attachment A, Page 14 of 185 

BORING 01-D

0-

-cla. N69-E, 7NE, 1/2-1" 
thick bed 

- cla, NN11°W, 22°W.  
1/4-1/2 hick bed 

-6d. N14°W,11'W

-0 

20 

40 

60 

L 71.V

-305.7 

2a5.7 

265.7 

245.7 

233.9

20

-• 40-

60

79-

01sso 100

I

",Ie

Tolb-2 
Sandstone

To

M.

318.9' 

lop.,

I6F81 Pads Submde 
uc.8 el. 302It., 

-bd, N20'W.tOOSW (?) 

O SC-t2 

+ 00-20

o 50 100 0+-__.-,

- 20 

-40 

- 60 

- 72.0

318.9 

298.9 

278.9 

258.9 

-246.9

20

40

60]

u
TOH 

ele. @0 323.0'

Tofb-2 
S.lndone

* Tx'21 Fbd, N73°W,15S 

ISFSI Pads u edc 

*UC-22

+DS-23 
+DS-24

020

a. 40.

TD 67,0 ft.
60 -67

323,0 

303.0

2

L 283.0 
263.0 

256

00 00100 0 
Tol h

20 

40 Tol )-2 

60 Tof h--I 

1986-2 

4ot

TOH 
elev.@0 325.2'

P-1 SFSI Pads Subgrade 
UC-4 l302 

•TX-5 

UC-6 

6x4. N33oW.11=NE

TD 6.56ft.

BORING 98BA-3 BORING 98BA-2 BORING 01-E BORING 01-G

TOH 
eev. m0 -322.0

Not 
Logged: 

Refer to log 
for adjacent 

boring 68BA-2

0 0I0O 
0 

:20 

- i Tc -' S., 
San 

*0 640 

60-

,;o-2 
clone

0

TD 220.00ft.

0 

-20 

-40 

-60 

-80 

-100 

"-120 

"-140 

-160 

180 

-200 

220

Boring 98BA-3 rapidly drilled to 
el.157' next to 9BA-2 without 
sampling. then cored to el. 102' 
to continue sampling of rock.

r322 

-302 

-282 

- 262 

- 242 

-222 

- 202 

-182

- 162

0 00160 

10 

20-

Too-1 

Tofb-2 
Sandslone

TOH 
ee. 0 -322' 

ISF :SI Pads Subrade

I@ P-5

TD 165.05ft.

0 

20 

40 

60 

60

322 

302 

282 

-262

20 

c 40 

60

80

o soo100 
D 

D

Tol 
Dot,

TOH ela. @337.6'

Toitb2 Sandsto'e

TD

9

; UC-26 

]SFI Pds Subrde " 

•Tx-27 
bd NS 6E 
b b4 N , 100W,(3) .UC-28 6.W 0

q P-1 0 
D)81.0 ti,

-0 

-20 

-40 

-60

81

r-337.6

-317.6 

-297.6 

-277.6 

25716 
256.6

k 242

100 - 222

120 

140

- 202

TOH 
ele0, 0316.81

ISFSI P.dsSu9. rde 

-bd, N22°W.13SW('?) 

÷P-12 
.uC.0

S -UC-10 
TD 76.0 ft.

Explanation 

o P-x Petrographic sample location 

"• UC-x Unconfined test sample location 

"* Tx-x Triaxial test sample location 

+ DS-x Direct shear test sample location

- 182

cla, N22°W, 25*S, 1/2"160 L'162 
165 157

bd, N61'W, 16'S
- 142

Clay bed, with strike, dip, and thickness (where 
known) (Table 21-3) 

Bedding, with strike, dip, and thickness (where 
known) (Table 21-1)

I Friable (weak) dolomite or sandstone zones

122

- 102

Percent recovery of core run

I Rock Quality Designation (Deere, and Miller, 
1966) of core runt length of recovered intact 
core over 4 inches divided by length of core 
run. Low RQD is indicative of closely spaced 
joints, high RQD is indicative of moderate to 
widely spaced joints.

-0 

- 20 

- 40-2 

1 

-60 

- 76

316.8 

296.8 

276.8 

256.8 

240.6

Note:1. Explanation is general. Not all features apply to 
every boring.  

Note: 2. Only those claybeds that are greater than 1/4" thick 
are shown 

Note: 3. Coring began ito 3' below grade level to allow 
for installation of borehole casing.  

DIABLO CANYON ISFSI 

FIGURE 21-11 
SUMMARY LOGS OF BORINGS AT ISFSI SITE
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BORING 01-G BORING 98BA-3 BORING 98BA-2

o000i00 TOH .t.0 0310.0' 

00.  
Tolb-I 

h. -bd,0I.1 0 . os-0 

P-12 
ouc-9 

00~ 

T010-2 .. 01 
S* O.stone 

T07600f0.

ISFSI Pads S ubgmd, 
.1.3W2 ft.  

I 112-3/4" N22rW.137SW

0 31608 

"20 296.8 

"40. " 276,8 

"60 256.8 

70 240.8

IOH ele. 0 -322.0' 

ni

Not 

Re0.r to log 
fora Id n bokV -2

0 

"TD0220.00.t 

B-n9 958A-3 lop dly drilled to ,L.1507.nex1=t 0oA-2 without 
-nOprT.100018 01. 102 toano'. ,0then coued toe oo.  t . -otnespli.g9of rok.

0 

-20 

-40 

-100 

-120 

-140 

-160 

- 180 

-2W0 

-2200

322 

-302 

- 22 

-262 

-242 

-222 

202 

-142 

122 

102

TOH 
1-I0. 0 -322' 

Do 4.~e 

ISFSPasoad4 

9 P-5 

Tno-2 
Sandstone

TO 165.00.L

20 

100 

-120 

.I 

" 140 

-60 
- 105

- 302

a

- 262

BORING 01-E

TTO 2 
el-v0@337.6' 0

o- .UC-26 

10101 lISFSlTodM obo~de 0051,00l.N302 f.7 

o0 Tx,27 bd. NS,%8E 
bd. N6V ., I CNW • 

LIC-2bt 

1-29 

T.12 
Sandstoo, 

TO 81.0 ft.

0 -337.0 

- 20 -317.6 

-40 -297.6 

-60 -277.6 

-s0 -257.6 
a- 1 "256.6

1 a 
0 
-4

BORING 

0 50 100 don.  

0 A 

Tolf-2 
Sands~tOe 

Tofb-, 

TO0-2 

TO S .o

1 42

157 

152 

-102 

*132

Explanation 

o P-x Petrographic sample location 

"* UC-x Unconfined test sample location 

"* Tx-x Triaxial test sample location 

+ DS-x Direct shear test sample location 

cla, N22"W, 25"S, 1/2" Clay bed, with strike, dip, and thickness 
(where known) (Table 21-3) 

bd, N61rW, 16'S Bedding, with strike, dip, and thickness 
(where known) (Table 21-1) 

Friable (weak) dolomite or sandstone 
m zones 

SPercent recovery of core run 

Rock Quality Designation (Deere, and 
Miller, 1966) of core run; length of 
recovered intact core over 4 inches 
divided by length of core run. Low.RQD 
is indicative of closely spaced joints, 
high RQD is indicative of moderate to 
widely spaced joints.

1 122

Calculation 52.27.100.731, Rev. 0, Attachment A, Page 141 of 185 

BORING 98BA-1 

OOBA-2 To3 
0 s010 

0 -0.37 

Tolb-1 
Dok•mhe 

'OH 2 35 

o 350' -0 -20 W2 
-0 350 

0-40 332 
N0 -330 

-A00 312 
* 10.2. -40 310 

T: •:-:SB 
SUC0.2. 5 

S0 ft. M No25 o 

Tolb-2 

-IM 272 

-120 252 

10.Tofb-1-.140' 232 

1wN160 212 "To0.-2 
ola. 1l-dip.  
1.20".NN 

180 192 

200 172 

22 220 152 

240,-240 132 

T2-0250 122 
TD 20001.0

Note:1. Explanation is general. Not all features apply to 
every boring.  

Note: 2. Onlythose.claybeds that are greater than 1/4" thick 
are shown 

Note: 3. Coring began 1 to 3 below grade level to allow 
for installation of borehole casing.  

DIABLO CANYON ISFSI 

FIGURE 21-12 
SUMMARY LOGS OF BORINGS 
NEAR EAST END OF ISFSI SITE
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Explanation

Geology
o-.f Artificial fill (engineared)

lQdfi 

IGalo ''s' 'WI
Quaternary deposts - alluvium (Qal), debris flow (Qdf) colluAum (Qc), 
landslide (01s), Holocene coliuvial fan (Qhf)E

.Thtb-

777

DOLOMITE SUBUNIT 
Dolomite, cias dolomite, dolomitic slitatone to fine-gralned dolomitic 
sandstone, an limestone, The unit contains occasional discontinuous 
to ocontinuous (tens to hundreds of feet) clay beds that ae generally 1/32
to 1o2-Inchn but local are thioker. Rocks in this unit are mderate 

'A ~hard tohaitt mloderatelytos*flgty= britte and typically medium strong.  

Fdable dolomite and dolomitic sittstne of unitTontb. These rocks typically 
have low hardness, are very weak to weak, and occur as discontinuous 
zones where weathering and/or alteration has been concentrated. Inferred 
lateral extent of friable zones Is schematic.  

SANDSTONE SUBUNIT 
Fine to coase-gralned dolomitic sandstone and sandstone (arkoslc to 
arenItf) with lesser dolomite beds Detrital dasts ore a omlesd pWimaily 
of dolornitized feldspars, marine fossil fragments, and volno rock 

Discontinuous clay beds that Wre generally less than l/2-inc", 

r locally within the unit The rocks are of low to medium 
hardness, modertely to well cemented and typically medium strong.  

Fdabdo sandstone of nitTfb-2. Tbese rocks WyoJl are of low hardness, 
are very weak to weak, and occur as dcsc•on*uous zones whore 
weatod na and/or alteration has been concentrated. Inferred lateral 
extent offable zones Is schematic.

Symbols 
SApparont dip of bedding 

Apparent dip of bedding measured in boring 
Bedding shown schemnatically and inferred from projection of nearby surface 
outcrops or borehole surveys 

?---- Llthologlc contact, Inferred except where encountered in boreholes 
and surface mapping, queried where uncertain

I

'1/8' -- 
'-114' -_ 

>1/4V 

01-H 

TD 30.5 tti

Fault - location based on projection of french or surface exposure. Verical projection is inrd. Di of huht assumed to be vertical unless well constrained by multiple 
surface Quoried where uncertahe. Sense of vertical separation Is Indicated 
by a .and Inferred horizontal right-slip displacement by E) (moving away from 
% "ewer] and® (moving toward viewer).  

Clay, siety and sandy, tan to brown, some angular fragments within dlay matrix, locally contains foraminffereo generally thin (1/16 to12 Inch). Clay beds more 
common and more laterally continuous in dolomite unit than In the sandstone unit.  
Clay bed - weight of sold line Indicates bed thikness where ecountered in borings 
or trenches, dashed line where Interred (no thickness Indocated); queried where 
unoertain, clay beds projected beyond boringe or trenches based on thickness 
(>1/4-inch thick beds projected 100 feet as solid line and 100 feet as dashed line, 
1/8-Inch to 1/4-inch thick beds projected 50 feet solid and 50 feet dashed, <1/8
inch thick beds projected 26 feet soid and 25 feet dashed) unless constrained to 
be shorter on aifoning boreholes and trenches.  

E tkOaon .b•' mnmber (01-H, initial number indicates year drfied) and depth 
T- 0 fast)o intn

T-1 8 Exploration trench, number Indicated; trenches aWe shown open If m they cross section line tilled if projected Into section line 

T Groundwater elevation and date of measurement indicated

DIABLO CANYON ISFSI 

FIGURE 21-13 
EXPLANATION FOR CROSS SECTIONS

G~DGPO1.21REV2 14rbe, aco

Opt Pleistocene colluvia] fan 

O-pt-m-- Pleastocene marine terrace deposit (inferred) 

T-vr'1 Volcanic rock (middle Miocene), diebase intni ve sills and dikes 

Obkipo Formation (lower and middle Mlocn.) 

SMember Tof, unit b - dolomite, dolomitlo siltstone, dolomitic sandstone 
and sandstone: medium to thick bedding 

MemberTof, unit c - shale, tosne and siltstone, thin to medium 
bedding, extensively shearola 

Tar Member Tor - volcanic rock zeolitlzed and silicified tuff

Pleistocene Marine Teroacos Designation * 

01 Oxygen Isotope Stage 6a marine terrace (80,000 years old) 
02 Oxygen Isotope Stage 6e marine terrace (120,000 years old) 
0 3 Oxygen Isotope Stage 7 marine terrace (210,000 years old) 
04 Oxygen Isotope Stage 9 marine terrace (330,000 years old) 
05 Oxygen Isotope Stage 11 marine terrace (430,000 years old) 

* an 

r and . coxrat/on of marie terraces based mn K.L, Hansen, J.R. Was/big, r. Leals K I. Ks/son and L. Mozger, 1994. Correlation, ages, and uplift 
m ,.o'uaf•Q a mymalne teWnace, , Aitemrn, LB., McMufier RB 0uf, 
LS., and SIfmnons, D.B, ed&, Selsmotaotohcis of the Cenh- Calrnila 
Cosat Rwangs: Boulder, Colorado, Geological Soclet' ofAmencas Special Paper 292.

c'og

GEOWDOPR01.21 RIEV2 December, 2001
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21-4. Neaby bodns am' projýo~dt e s. ýc.  
2. Sae Figure 21-13tr. 4atýadono gýoo ulta 
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DIABLO CANYON ISFSI 

FIGURE 21-14 
CROSS SECTION A-A'
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Note 
1. L oanr of croms ec st wn on Figures 21-3 and 

214. Nearby borings mr pM*cte to crms secion.  
2.$8f Figure 21-13tfr elanation of geologi units.  
3. Hoiona .cl = ý vetialscl
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FIGURE 21-15 
CROSS SECTION B-Bu.
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Ncoas 
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2. See Flugur21-13 tr wlanaflon ofgeaouc~ unit.  
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DIABLO CANYON ISFSI 

FIGURE 21-16 
CROSS SECTION C-C'

Decenter, 2(ý
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Looacn f c~s eobn slnon on Figure 2.6-7 and 
2,"-. NOW by ordns are prMte to cnoa secio.  

2. See Figure 2.6-9 for e*qantbn df geologic unit.  
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FIGURE 21 -17Ta 
CROSS SECTION D-D'



Cdek2log.1aýsl,kv ý.Atmc~hmetAPazetffMo~

D

I 
I

1. ~ ~ ý "oalno rs scoson Figures 21-S and 
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2. See Rigure21-l3sr explwansn ol geolic units.  

3. Hordzonal scale = rt~lo seale
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FIGURE 21-17b 
CROSS SECTION D-Din
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Notm 
1. Location of cross section shown on Figures 21-3 end 

21-4. Nearby borings are projected to o.ss section.  

2, See Rgure 21-13 for explsnaeon of geoogic units.  

3. Horizontal scale = vemcal scale

DIABLO CANYON ISFSI 

FIGURE 21-18b 
CROSS SECTION E-E'
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FIGURE 21-19a 
CROSS SECTION F-F'
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DIABLO CANYON ISFSI 

FIGURE 21-19b 
CROSS SECTION F-F'
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Notes 
1. Location of cross section shown on Figures 21-3 and 

21-4. Nearby borings are projected to cross section.  

2. See Figure 21-13 for explanation of geologic units.  

3. Horizontal scale = vertical scale.  
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In.aw

1

Notes 

1. Loction of cross secton shown on Figures 21-3 and 
21-4. Nearby borngs are projected to cross section.  

2. See Figure 21-13 for eaqlanation of geologic units.  

3, Horizortal scale = vertical scale

GEO.DCpR3RO1.21 REV 2
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DIABLO CANYON ISFSI 

FIGURE 21-23 
CROSS SECTION J-J'

December, 2001



Cainfion SI.27.100.131, R v. 0, AbebmeutA, PaguJ�Ior

I 
I

1. ýo of cw saNoat.  1.Les~n f ros eeooshQv on Flgurus21-3 and 
21-4. Nearby bcrings em pnojeoted to crs seotkw,.  

2. See Fgure 21-13 or "~anaWtn Of geologic units 
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CROSS SECTION K-K'
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b'4g

4.

Geologist using Brunton compass to obtain a strike and dip measurement from a dolomite 

outcrop on the hillslope above, and south of, the ISFSI Pads. Photo roll JLB-2.

GEO.DCPR01.21 REV 2
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DIABLO CANYON ISFSI 

FIGURE 21-26 
MEASURING BEDDING ATTITUDE, 

ISFSI STUDY AREA

December. 2001
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Geological team examining and classifying rock core obtained from borirngs at the ISFSL 

study area. Photo Roll JGH R5.

DIABLO CANYON ISFSI 

FIGURE 21-27 
EXAMINING CORE FROM ISFSI STUDY 

AREA

GEO.DCPP.01.21 REV 2 

Page 160 of 181

December, 200



Calculation 52.27.100.731, Rev. 0, Attachment A, Pagel Y, of 185

w.� �.  
.

.-- dn

=on"-

Exploratory boring core from ISFSI study area laid out in stratigraphic succession 

for studying geologic correlation of bedrock units. Photo roll JGH R5.

December, 2001GEO.DCPR01.21 REV 2 
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DIABLO CANYON ISFSI 

FIGURE 21-28 
CORE BOXES FROM ISFSI STUDY AREA LAID OUT 

IN STRATIGRAPHIC ORDER

!•..:!• .•. _ .-
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Clay bed within dolomite (Tofb-) with sample tube in trench T-14B. Photo roll JLB-8.
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DIABLO CANYON ISFSI 

FIGURE 21-29 
CLAY BED IN TRENCH T-14B
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Calculation 52.27.100.731, Rev. 0, Attachment A, Page I (A of 185

S5- df

- -c-----.

-rest c-q~r Cla-y- A ot. 1o&1l N

Clay bed in boring OOBA-1 at 55 feet. Note tight contacts with 

bounding rock, and low dip angle. Photo roll JLB-8
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DIABLO CANYON ISFSI 

FIGURE 21-30 
CLAY BED AT 55 FEET IN BORING OOBA-1

December, 2001

I
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I
Typical appearance of clay bed and bedding laminations in a section of core at 130 feet 

from boring 01-I, south of the ISFSI. Clay bed occurs within Tofb_1.  

Photo roll 01JLB-ba.

GEO.DCPR01.21 REV 2 
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DIABLO CANYON ISFSI 

FIGURE 21-31 
CLAY BED AT 130 FEET IN BORING 01-1

December, 2001
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Minor fault in trench T-1 juxtaposing friable sandstone (TOfb_2a) on left against dolomite 

(Tofbl) on the right. Photo roll JLB-2.

DIABLO CANYON ISFSI 

FIGURE 21-32 
MINOR FAULT IN TRENCH T-1

GEO.DCPP.01.21 REV 2 
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Thin-to medium-bedded dolomite (Tofb-l) exposed in the roadcut of Reservoir Road 

directly southwest of the ISFSI. Note the laminations and bedding parting surfaces in the 

dolomite. Gray zones in the rock are believed to be petroliferous stains.  

Photo roll JLB4-3.
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DIABLO CANYON ISFSI 

FIGURE 21-33 
BEDDED DOLOMITE ON RESERVOIR ROAD

Page 166 of 181

December, 2001
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Friable dolomite (Tofb..a; left part of photo) in contact with closely-fractured dolomite 

(Tofb.1; right part of photo) in trench T-20A. Shear fabric in dolomite at the contact 

indicates the presence of a minor fault. Photo roll JGH 2-1.
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DIABLO CANYON ISFSI 

FIGURE 21-34 
MINOR FAULT IN TRENCH T-20A

December, 2001
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Outcrop of thick to massive bedded, weathered sandstone (Tofb_2), 

directly west of the ISFSI. Photo roll JLB OLD-2.
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DIABLO CANYON ISFSI 

FIGURE 21-35 
SANDSTONE OUTCROP IN THE ISFSI STUDY 

AREA

December, 2001
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Typical dolomite (Tofb_1) and thin clay beds exposed in trench T-l1C. Clay beds are 

subhorizontal and define bedding. Photo roll 01JLB-1.
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DIABLO CANYON ISFSI 

FIGURE 21-36 
CLAY BEDS AND DOLOMITE IN TRENCH T-11C

December, 2001
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pfrom PG&E, 1988)

Explanation

Fault: dashed where approximately located; teeth 
indicate dip direction of reverse fault; arrows indicate 
relative sense of displacement

I
...... Syncline axial trace 

0.14 Late Pleistocene (post 120,000 years ago) uplift rate 
(meters/1 000 yr) 

0.16" Uplift rate (meters/1000 yr) based on the altitude and 
estimated age (560,000 years) of the Q7 marine terrace 
(modified from PG&E, Final Report of the Long Term 
Seismic Program, 1988).

EB Estero Bay Subblock 

it Irish Hills Subbloek 

FD Edna Subblock

N Newsom Ridge Subblock 

Average fault trend (338') used for 
ground motion analyses

GEODCPR01 21 REV 2 
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DIABLO CANYON ISFSI 

FIGURE 21-37 
REGIONAL STRUCTURE MAP

December, 2001
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Explanation

* General range in strike of zone of minor faults 
* Rake of slickenside on fault plane of minor faults 

Equal-angle lower hemisphere plot.
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DIABLO CANYON ISFSI 

FIGURE 21-38 
COMPARISON OF ORIENTATIONS OF MINOR 

FAULTS AND FOLDS IN THE ISFSI STUDY 
AREA WITH OTHER STRUCTURES

Deoentor, Io
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Northward view of Diablo Creek Road cut showing steeply dipping minor 

faults in dolomite of unit Tofb_1. Slickensides and mullions on the fault plane 

indicate primarily strike-slip displacement, but bedding also suggests a 

component of down-to-the- east vertical separation of approximately 3 to 6 

feet. These faults are located along projection of faults exposed in trenches 

at the ISFSI, approximately 800 feet to the southeast, that have similar strike 

and slickenside/mullion rakes. Photo roll JLB5/16-1.

GEO.DCPRo1.21 REV 2

Page 172 of 181

DIABLO CANYON ISFSI 

FIGURE 21-39 
MINOR FAULTS ALONG DIABLO CREEK ROAD

uecemoer, �uul
December, 2001

•J



1968 stereo air photos (2777; 2808-1 and 2808-2) of ISFSI study area prior to the 1971 excavation 

of the borrow site. Diablo Creek traverses the upper (northern) part of the photo. Trenches for the 

power block are evident in the lower left. The road that follows the ridge crest in center of photo 

was removed during 1971 excavation of the borrow area. No features indicating deep seated landslides 

are present at the site; large landslides are evident to the east, however. The small landslide south 

of the word "swale" is shallow and was removed in the 1971 excavations. See Figure 21-3 for unit 

descriptions. To view with a stereoscope, fold and adjust the photos as necessary.
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DIABLO CANYON ISFSI 

FIGURE 21.40 
1968 AERIAL PHOTOGRAPH 

OF ISFSI STUDY AREA

Deoýmber. 2001
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DIABLO CANYON ISFSI 

FIGURE 21-41 
AZIMUTH PLOTS OF FAULTS AND JOINTS 

IN BORINGS AND TRENCHES

E 1,10,00 
I
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Explanation 

Footprint of 500-kV tower 

Outline of ISFSI pads (subgrode at el. 302') and CTF 
(subgrade at about el. 286' and 296'.) 

Proposed cutelope above and filillope to the west of ISFS1 pads 
DOLOMITE UNIT

DIABLO CANYON ISFSI 

FIGURE 21-42 
GEOLOGY OF ISFSI AND CTF SITES AT 

PROPOSED FINAL GRADES

Dolomite, clae dolomite, dolomitic siitstone to fine-grained dolomitic 
FTI 71 sandstone, anlimestone. The unit contains occasional dscontinuous 

to con.nuous (tens to hundreds of feet) clay beds that are generally 1/32
to 1/2-inch thick but locally are thicker. Rocks In this unit are moderatel 
to wall cemented, moderately hard to hard, moderately to ligbtiyweagwey, 
brittle and typically medium strong.  

i Friable dolomite and dolomitimc litstone of unit Tofbl. These rcks 
have low hardness, am very weak to weak, and occur as d=econnuous 
zones where weatheing and/or aiteration has been concentrated. Inferred 
lateral extent of friable zones Is schematic.  

SANDSTONE UNIT 
Tb Fine to coarse-grained dolomitic sandstone and sandstone (arkosie to 

arentc) with loesser dolomite beds. Detrital clasto are composed prmarly 
of dolomitlzed feldspars, marine fossil fragments, and vocan Ic rock 
fhae nts. Discontinuous clay beds that are generally less than l/2-inch 
thIk occur locally within the unit. The rocks are of low to medium 
hardness, moderately to well cemented and typically medium strong.  

Tb-2 Fiable sandstone of unit Tofb.2. These rocks typically are of low hardness 
are very weak to weak and occur as discontinuous zones where 
weathering and/or alteration has bWon concentrated. Inferred lateral 
extent of friable zones Is schematic.  

Friable bedrock expected within 5 feet below ISFSI pads subgrade
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DDH-D

3.0
100 f 20

SANDSTONE; gray and 
yelow brown; fine to very 
ne grained; slightly 

calcareous; low hardness; 
closely fractured

-60

80

100 SANDSTONE; gray and 
yelow brown; fine to very 
fnne grained; slightly 
calcareous; low hardness: 

120 closely fractured with 
mainly open joints, locally 
healed or filled.

-20 "- 140

-80-

120

140-

-160

a) 
"16 SANDSTONE; mottled 

160 a •rpyondyeilowbrown; 
rne to w, fine 

miraned; slightly 
calcareous; moderate 

180 hardness; closely to 
moderately fractured 
with o en, filled and 

200 heal joints, filled with 
clay, calcite, or pyrite 
crystals.

-100220

240 SILTSTONE; brownish 
gra ; some very fine sand 
and mica; slightly 
calcareous; moderate 

260 hardness; closely to 
moderately fractured with 
open, filled and healed cntfifdc wfith day, caliete, 

280 or pyrite crystals; locally 
fossiliferous.

11/22/77 

el. 114.67 ft.

0
1 1 50 100%

0-

Power block grade (elevation 85' met)

0L

8: 
C., 
C.  
-

I

20-

40-

" 120 

-100

Explanation

D-80

6 60

80{

Percent recovery of core run 

Rock Quality Designation of core run

40

100o 20

3.O�
120- sea level

•140" 

1160"

-20 

-40 

IU

Geologic contact 

3.0-inch NX wirellne coring 

Shear wave (Vs) velocity 

Compression wave (Vp) velocity

ts0- -60

2 00 t -80

220t -'0'

240

260-

280

300-
I I I I I I I 

0 2000 4000 6000 8000 10000 12000 14000
I 

16000 18000

Velocity (fps)

S-120 

- -140

-- 160

-180 

-200 

-220

Note: BOring loged In 1977 by DW. Frames.  
Casing used for the upper 18.5 feet.  
Down Ole logging performed by Bruce Redpath. < 
Velocity profile from PG&E, 1989, Response to NRC 
Question 19 dated December 13, 1988.  

DIABLO CANYON ISFSI 

FIGURE 21-43 
SUMMARY LOG OF 

1977 POWER BLOCK BORING DDH-D

AbEO[DXpP01.21 REV 2 eceer, 20O1
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Borings 98BA-1 and 98BA-4 Boring 98BA-3

Velocity (rnaters/second) 
0 500 1000. 1500 200Q. 2500

V.
3000 3500 4000

1 -- Rl-R2 VS BA 98-04 
-O--S-R1 Vs BA 08-04 
-----8-R Vp BA 98-04 
---- R1-R2 VS BA 98-01 

*-R1-R2 Vp BA 98-01 
"-A"S-RI Vs BA 9&01 
"-+-RI Vp BA 98-01 

R1-R2 V BA W-04
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20 

40 

60 
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100 

120 

140 

160 

180 

200 
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240
2000 4000 6000

0370 
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330 

310

290 
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L .. . .. .. 2 J ... 310 

S-.- -

Average veloty prfile Vs Average velocity profile Vp 4-;w
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.170 
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-130

8000 10000 12000 14000
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220 

240

0 500 
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1000 150' SVp

Velocity (meterslsecon' 

0 2000 2500
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3000 3500 4000 
•'2on

-- R1-R2 Vs 

- 0 -"S-R1 Vs 
--U--S-R1 Vp 
-1-R-R12

20 

40 

60 
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100

+

0 2000 4000

Note: Average velocity profiles interpreted frot, data 

H1 - R2 = Receiver-to-receiver velocity (3.3-foot spacing) 
S-R1 = Source-to-raceiver velocity (10.3-foot spacing)

6000 8000 
Velocity (feet/second)

300 

280 

260 

240

10000 12000 14000 C O 

Modified from GEOVIsion (1998), In William Letds 
& Assoc. Inc., 2001, DCPP ISFSI Data Report C.
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DIABLO CANYON ISFSI 

FIGURE 21-44 
ISFSI SITE SUSPENSION LOGS AND 

INTERPRETED AVERAGE SEISMIC VELOCITIES
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Shear wave velocity (fps in 1000 a) 
0 1 2 3 4 5 6

1001-

i5 s-

200

250 i.
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i Explanation 

I Upper- and lower
bound LTSP shear 

- wave profile envelope

50

(C31

Decembe 2001GEO.OOPO01.21 REN 2 

Page 178 of 181

0, 
0) 

-C 
U 
0) 
C

DIABLO CANYON ISFSI 

FIGURE 21-45 
COMPARISON OF SEISMIC SHEAR-WAVE 
VELOCITIES AT THE POWER BLOCK AND 

ISFSI SITES

Power block boring 

DDH-D (1977) 

(Figure 2.6-34) 

ISFSI borings 

S~98BA-3 (1998) 

98BA-1,4 (1998) 

(Figure 2.6-33)
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FIGURE 21-46 

SLIDE MASS MODEL 1

Decembr, 200
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FIGURE 21-47 
SLIDE MASS MODEL 2
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