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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) (l)
(feet/second) (feet/second)
5-50 2700-6500 2350-5700
Suspension Velocities Downhole Velocities
Compressive Wave (Vp) @ | Compressive Wave (Vp) @
(feet/second) (feet/second)
5-50 4500-9100 2450-9800
50-200 7300-12700 5690-15000
Suspension Velocities Downhole Velocities
Shear Wave (Vs) @ Shear Wave (Vs) @
(feet/second) (feet/second)
10-30 3400-4800 2200-4400
30-150 3100-5400 2600-5400

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

1968)

@ Averaged from WLA 1998 borings

) Averaged from 1967 and 1977 borings DDH-1 through 4 and DDH-A through D (URS/John A. Blume &

Associates, 1977)

® L TSP envelope (PG&E, 1988)
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Data sources
Base Maps:
PG&E Civil Site Facilities Layout Plan (modified 1994)

Topography from PG&E, 1986 (and later revisions), Plot plan drawing 471124

Geology modified from:

C.A. Hall, Jr., W.G. Emest, S. W. Prior, and J.W. Siese, 1979, Geologic map
of the San Luis Obispo-San Simion region, U.S. Geological Survey Miscellaneous
Investigation I-1087.

C.A. Hall Jr., 1973, Geolgoic map of the Morro Bay South and Port San Luis
Quadranges, San Luis Obispo County, California, U.S. Geological Survey
Miscellaneous Field Studies Map MF-511, scale 1:24,000.

Tertiary
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Explanation

Artificial ill (engineered), only major fills shown

Quatemary landslide deposits
Volcanic rock (middle Miocene), diabase intrusive sills and dikes

Obispo Formation

(lower and middle Miocene) - bedded dolomitic sandstone, siltstone, and
claystone with tuffaceous beds, locally calcareous, some chert and
volcanic rock lenses

Member Tof - Sandstone and dolomite

[Tot, | Unit a - diatomaceous siltstone and tuffaceous sandstone; yeliow-
brown to tan; thick to massive bedding

[Tots, | Unit b - dolomite, dolomitic sltstone, dolomitic sandstone and sandstone,
medium to very thick bedding

- Unit ¢ - shale, claystone and siltstone, thin to medium bedding
extensively sheared

@ Member Tor - Volcanic rock, zeolitized and silicified tuff

—;—‘_\— wi'§ Bedmddatﬂ:orwearzona,dashadwhereapwm. queried

where uncertain, arrows show sense of disp ment

———--2 Geologic contact, solid line where well-defined, dashed where
approximate, queried and/or dotted where uncertain

<IN Cut or fill slope

Large landslides. Arrows indicate direction of movement,
ures define head scarp. (Smaller landslides are not shown)

& 500-kV tower
10 Generalized strike and-dip of bedding

— Parasitic folds on south limb of Pismo syncline
s Bt ko iy e
cpoo  Stmmmise
Lo oo o ettty

Strike and dip of fault

E Steep sea cliff
85
>
%

Spring

Note: Except for small faults at and near the ISFSI site, only major geol structures
and bedrock units, and large landslides, are shm\nlnrnaj Geologk

C of

DIABLO CANYON ISFSI

FIGURE 21-1
GEOLOGIC MAP OF BEDROCK AND
LANDSLIDES IN THE PLANT SITE AREA
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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.

DIABLO CANYON ISFSI

FIGURE 21-2
. AERIAL VIEW OF THE ISFSI STUDY AREA
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Explanation

Geologic contact, solid fine where Axis of monociine,
al | Artificial fil (engineered) s S o well-defined, dashed where <—L— aﬂwmmh:?w -¢— whmmmrm
&% | Quaternary deposits - alluvium, debris flow, uncertain, o 1977 boring DDH-D at power
Qc | colluvium, landslide, Holocene colluvial fan e ey Fauk, whirs _'_29_'2'1” &rbdm le of marine “(IT}' block
g A NOTE: Only surficial deposits greater -7 Querled where uncertain Q2 number and elevation indicated _+_ Boring from previous HLA
g than about 5 feet thick shown 9 Landslid %‘ s indicate IE Footpriot of owe and HML studies
Pleistocene colluvial fan define headscarp region i $- VLA e b et wwoatany,
Phumammarmmdepm(htmd) 10 ek _¢_ brlsw e
X ke bedding
Volcanic rock (middie Miocene), diabase intrusive sills where transport route
{ and dikes : ) O —  Debris flow path 85X Overturned bedding S wﬂl&unrg:mhﬁnmmudﬂl
mmmmmm * : [ Horizontal bedding B B'
Member Tof, Unit b - dolomite, dolomitic sitstone, doiomitic o of , _ section
T | e Wt s et ‘_'? ok i y 1  Geologic cross (D7
g dashed where e
Prorminent
ouorops
e mmrm,wc-m.memm,mhn e of \
= medim bocing, sdanhel s -t “aron Show e DIABLO CANYON ISFSI
[T’ Member Tor - voloanic rock, zeolitized and silcfed tuff approvimate
NOTE: The base forthis map Is & compliation of four different
maps: (1) the 1 Towill Gorporation map based FIGURE 21-3
by "(g)" e P o0-tcale PGAE Pt GEOLOGIC MAP OF THE ISFSI STUDY AREA
(Rl it 0 31 B AND TRANSPORT ROUTE VICINITY
mm-ﬁmwﬁ&mh Coordinate

Depertment under letier of transmial datod Oolober 26, GEO.DCPPO1.21 REV 2 December, 2001
' Page 136 of 181
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Terti

[

[a]

29088

Tofp

outorops

Artificial fill (engineered)

Quaternary deposits - alluvium, debris flow,

colluvium, landslide, Holocene colluvial fan )

———

—
NOTE: Only surficial deposits greater
mm“'sm:mmg

Pleistocene colluvial fan

Pleistocene marine terrace deposit (inferred)
Volcanic rock (middle Miocene), diabase intrusive sills
and dikes

Obispo Formation (lower and middle Miocene)

Member Tof, Unit b - dolomite, dolomitic siltstone, dolomitic
sandstone, and sandstone, medium to thick bedded,

Member Tof, Unit ¢ - shale, claystone and siltstone, thin to
medium bedding, extensively sheared.

Member Tor - volcanic rock, zeolitized and silicified tuff

Page 136 of 181

Explanation
Geologic contact, solid line where Axis of monocline, larger
—— well-defined, dashed where 4—--t— arrow shows rga -¢- Boring from 1967 power block
appmm. queried where dashed where approximats study
WRrIaN. 1977 boring DDH-D at power
Faul, dashed where approximate, -+~ v~ Plgacd LS, ool o Harine * iy
queried where uncertain Q2 number and elevation indicated _¢_ Boring from previous HLA
U o ndante. Footprint of 500-kV tower Sh I sciee
oo rincary 4 gy ioremin
85,  Strike and dip of fault
Boring for ISFSI sitin
P Strike and dip of bedding _¢_ ::1&"""'&“'-‘” o
sport route; where transport route
odf__— Debris flow path 852 Overturned bedding \ will be underlain by new engineered fil
% ® Horizontal bedding B B
- = Axis of line, la [E—
< ms f99r Geologic cross section
dashed where
approximate
.‘_l. - Axis of anticline, larger
STOW ghows plunge, DIABLO CANYON ISFSI
approximate
NOTE: The base for thi is & compilation of four different
Sgapho o () o 12408 sl oul Coperatonmap s FIGURE 21-3
21 o6 seralphetography, (2 the 1986, 12,400-scale PGAE: GEOLOGIC MAP OF THE ISFSI STUDY AREA
ol Gt crawing' nd (4 e 2000-251, 1600 sl 8751 AND TRANSPORT ROUTE VICINITY
border conflicts and to the California State
S . Some of the maps listed above were received from PGRE R
Geoscience Department under letter of transmittal October 26, GEO.DCPP.01.21 REV 2 December, 2001
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E Colluvium EXP LANATION

Marine terrace deposit (overlain by Qc)

Obispo Formation (lower and middle Miocene)
DOLOMITE UNIT

Dolomite, ¢l dolomite, dolomitic siltstone to fine-grained dolomitic

sandstone, limestone. The unit contains occasional discontinuous
to continuous (tens to hundreds of feet) clay beds that are generally 1/32-
to :ﬁ-imh but locally age a'gnitgher. Rocks in this tgnlt are mode|

to cemented, moderately hard, moderately to slightly

brittle an_d typically medium strong.

Friable dolomite and dolomitic siltstone of unit Tofp-1. 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 UNIT

Fine to coarse-grained dolomitic sandstone and sandstone (arkosic to

arenitic) with lesser dolomite beds. Detrital clasts are

of dolomitized feldspars, marine fossil fragments, and voleanic rock
fragmenits. 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.

Friable sandstone of unit Tof-2. These rocks typically are of 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.

Strike and dip of bedding 1:-4/‘ mﬁﬁ% trench,

Vi o, s S——
ere , que ere survey line
uncertain, arrowi show relative 03-1/ in bulldozer cut

sense of displacement, U-upthrown,
D-downthrown % Footprint of 500-KV tower
Small, secondary faults

exposed in trenc!
Clay bed, thickness indicated
)ycm:s above and fill prism
west of ISFSI pads
Whsre el e dasted *
ere we ned,
where approximate f ~ < m m&:&;@m
where approximate
Boring for ISFSI, number . .
indicated (initial number is - ..___/ Axis of ine, iar%eran'ow
year drilled, e.g. 01 was £ T~ shows plunge, dashed
drilled in 2001? where approximate
Axis of monocline, larger
o L arrow shows plunge, dashed
Geologic cross section, ~ where approximate
arrows indicate end of line
is off the map area

Qs . Buried shoreline angle of marine
T terrace wave-cut platform, number
sgosst  and elevation indicated

Note: ISFSI geometry is based on PG&E Enercon Drwg. Base
map from No. PGE-009-sk-001 dated 9/27/01.

Geology not shown in paved area and reservoir area. C @ ‘“f)
DIABLO CANYON ISFSI
1 1
b o T SRR FIGURE 21-4
A W GEOLOGIC MAP OF ISFSI AND CTF SITES




Large-Scale View Calculation 52.27.100.731, Rev. 0, Attachment A, Page)> | of 185

- Explanation
Eftnd <« Clay (Informal subunits of unit Tofp
. of Obispo Formation)
Ceeeees 50|
DOLOMITE SUBUNIT
J_ - i «Clay Dolomite, clayey dolomite, dolomitic siltstone

Tofp,.1 | to fine-grained dolomitic sandstone, and
limestone. The unit contains occasional
discontinuous to continuous (tens to hundreds
of feet) clay beds that are generally 1/32-to
— < Clay 1/2-inch thick, but locally are thicker. Rocks
in this unit are moderately to well cemented,
: rmoderately hard to hard, moderately to slightly
- weathered, britile and typically medium sirong.

Friable dolomite and dolomitic siltstone of unit
Tofp-1. These rocks typically have low

0 T B < Clay hardness, are very weak to weak, and occur
W as discontinuous zones where weathering
i) and/or alteration has been concentrated.
podi S0t al Inferred lateral extent of friable zones is
E ot ay schematic.
[Small-Scale View 2 =
g SANDSTONE SUBUNIT
©
a

Fine to coarse-grained dolomitic sandstone
and sandstone (arkosic to arenitic) with lesser

R dolomite beds. Detrital clasts are composed
« Clay primarily of dolomitized 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.

Tofpq

——— Friable sandstone of unit Tofp-2. These rocks
Tofp.2a| typically are of low hardness and are very

b weak to weak, and occur as discontinuous
Clay zones where weathering and/or alteration has
been concentrated. Inferred lateral extent of
friable zones is schematic.

R ISFSI pads |em b ¢l. 310 feet

T grade (3107 P Clay bed: silty and sandy, tan to brown,
PR R (part of pads Tofp-1 sorze angular fragments within clay
Sl=——_ |areonTofpq¥ matrix, locally contains foraminifera,
2 hocause s enerally thin (1/16 to 1/2 inch). Cla
= strata are <—Clay eds more common and more laterally
b offset by continuous in dolomite unit than in the
ISFSI 5 I:gﬂirgk sandstone unit.
Pads =4 4 -«—Clay
— ® — ¢l. 310 feet
Stratigraphic 5
Level o
£
)
=
. o
S £
= G
£ =
g -
2 g
0 o
-D —
o) e
é% Clay ¢ u\:"‘
DIABLO CANYON ISFSI
Pow?(r
Bloc -
Stratigraphic - - FIGURE 21-5
Level GENERALIZED STRATIGRAPHIC COLUMN AT
Tofp-4 i THE ISFSI AND POWER BLOCK SITES
v ' T
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Explanation

r_"_'j 1966 (and later) Towill Corporation plant property topographic
map, 1"=200'- scale, 10' contour interval

[ 1998-2001 ISFSI Map, 1'=50'- scale, 1' to 5' contour interval

[ - 1968-1990's (various)-DCPP 20 Scale Civil Topographic

T drawings, 1'=20'- scale, 5-10' contour interval. Shading
denotes area within map covered by topographic data used
for the ISFSI project

Co7

DIABLO CANYON ISFsI

FIGURE 21-6
INDEX MAP OF TOPOGRAPHIC SURVEYS

GEO.DCPP.01.21 REV 2 December, 2001
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NORTHEAST SOUTHWEST
Original marine deposition et — \
Qshowin original lateral A“\\_- R T k\ Tof-1-—
continuity of bedding [~ P e e D TR ey
(22 to 14 million years ago) B S R T
Surface weatherin:
and erosion
NORTHEAST (1 million years ago
t t
® Dolomitization of the marine | oo
sequence and invasion of
petroliferous fluids.
(22 to 14 million years ago)

@ Diabase intrusion,
hydrothermal alteration and
localized deformation
(18 to 12 million years ago)

NORTHEAST

NORTHEAST

@® Tectonic deformation
including folding and faulting.
(12 to 2 million years ago)

e Excavation of
borrow slope

(1971)

SOUTHWEST

NORTHEAST

g .

NORTHEAST

Calculation 52.27.100.731, Rev. 0, Attachment A, Page {] | of 185

SOUTHWEST

Explanation

Surface weathering

Limestone

Siltstone

Tofp2 Sandstone

Dolomitization
100%

Petroliferous zone

Localized friable/altered zone

Diabase intrusion

Hydrothermal alteration

Fault - sense of vertical
separation is indicated by
arrows, and inferred horizontal
right-slip displacement by @
(moving away from viewer)
and @?movlng toward viewer).

Cog

DIABLO CANYON ISFSI

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

OF THE ISFSI STUDY AREA

GEQ.DCPP.01.21 REV 2 December, 2001
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DIABLO CANYON ISFSI
FIGURE 21-8
CHRONOLOGY OF STRATIGRAPHY AND
GEOLOGIC PROCESSES AT THE ISFSI
STUDY AREA
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BORING 98BA-1

A
TOH
o elov. @ ~372 o - a7
. ® P7
Tolb-1
Dolomite
20 y - 20 |- 352
—
40 [-40 |- 332
60 - 60 - 312
804 8o | 292
Tofb-2
Sandstona
100. [~ 100 = 272
H
;
-1
g 120 |- 120 |- 252
S s g
]
. 3 & =
140 Tofo-1 |
Jomiti - 140 232
150 160 = 212
Tofb-2
Sandstone
cla, 15%dip,
1.20° zone
180 |- 180 1 192
2009 200 172
b
204 t-220 |- 152
240 ] 240 132
Y L L2so L o123
TD 250.01t.

Vertical Distance (feel)

40

BORING 00BA-1

Tofb-1
Dolomite

Totb-2
Sandstone.

Tofb-1
Dolomite

TOH
elev. @ 450°
pidhe
®P-13
© P-2
* UC-1-10

+ DS-1-1
* UC-1-1

® UC-1-12

bd, NASW®, 12°5W

. D12

He 0s-1-3

+ 0S-1-4

| ed NbsowW, 10°8
UC-1-14

r+ DS-1-18

[Fbd, Na2oW, 16

* TX-A-
Lo K8, 110w
* TX-1-58
+ 0S-1-6

e TKte
bd, N2OPW, 18°SW(7)

* TX-1417

+ DS-1-7
©P3

+ Uc-1-88
—'» UC-1-98
TD 150.0H.

ey 0. NSOW®, 10°6W

cha, N82°W,11°-16°S, 8.40" bed
oSW

Degpth (It}

80

120

| 140

L 150

Elsvation {fi.}

~ 450

|- 430

[~ 410

I~ 390

~ 370

- 330

- 310

L. 300

Vertical Distanca (fool)

BORING 01-F

—
tov. @ 3906
eler 390 o [ 3906
20 | 3706
Tof-1 iy . =
Dolomite g E
S 402 |- 3508
i g g
5| frnd
W [+ ucs0
Tof-2 Heo | 3306
Totb»1 Dotoinite
Tofb-2 Sandstone
Clene g |- 3108
Tok-2
Sandsian L1 cla, E-W, 14°S, 1/4-172° thick bed
_{_ F 100 - 2006
Tolt»3
Oclomits B::x. N70*W, 6°-12°SW, 0.4" thick
: .32
Toft-1 Dolomita A gg::‘
 DS-33 o — 2706
To>2 @\ 120
P4
v = 1305 260.1
TO 130.51.

Ventical Distance (lsel)

BORING 01-l

Tofd-2

Sandston® K

Colomite

gz,

Tofb-1

l cla, NSA“E, 14°W,
0.8" thick
» UG-42
l+ DS-41A
DS-418
':cla, NSQVE, 13°NW
174-172" thick bed

I’bd. NISE. 15W
H e uc-40a
+0§-408

Tof-1
bd, N1S°E, 14°W

Dolomite

[Hbd, N45E. 13°NW

1.1

P-18
[Leta, N1OPW, 125-14W,
1-2" thick bed

cla, N12°E, 3°S,
~1/4-1/2" thick
[©P-18

HiEH

Oepih {1t)

bd, N65°E, 12°
180N

Tolb-2
Sandstone’

Tol-2 L
Sandstone “»————

* uc-ss
I— bd, N20°E, 12°NW
e

0s-ar

118101

+ 0S-36
bd, N15°E, 11°W
bd, N30E, 10-13°NW|

b-cla, two bads,
NATOE, 12°14°N,
0.4 and 0.8" thick,

1§

b1 bd, N20°E, 12°NW

ooemie | | [@P8

L1 cla, N4°E, 204,
1* thick bed

L1- cla, 0.4" thick

- cia, NI7YW, 13SW,
1/4-1/2" thick bed
- bd, NASSW, 10°-13W

f- bd, N12°W, 12°W

Tolo-1
Dolomita

(1 bd, N33°E, 11w

-1 cla, N62°E, 18°NW,
1/4-1/2" thick bed

@P-16

| bd, NoE,
Ho1zw

TOH
elev. © -568.9"
ro

Calculation 52.27.100.731, Rev. 0, Attachment A, Page 143 0f185

[~ 566.9

2 - 5469

[~ 40 b= 5269

BRad [~ 486.9

[~ 100 [~ 4669

(~120 - 4469

-8 [~ 3869

260 - 3089

To3100

2088
3B Ezss

®P-x
* UC-x
e TX-X

+ DS-x

cla, N22°W, 25°S, 1/2"

bd, N61°'W, 16°S

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.

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 1' to 3' below grade level to allow
for installation of borehole casing.

DIABLO CANYON ISFSI

FIGURE 21-9
SUMMARY LOGS OF BORINGS ON
SLOPE ABOVE ISFSI SITE

GEO.DCPP.01.21 REV 2
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Vertical Distance (feat)

Calculation 52.27.100.731, Rev. 0, Attachment A, Page 44 of 185

BORING 01-H

e ™~
BORING 01CTF-A BORING 00BA-3 BORING 01-A BORING 01-B Tom
o elov, 3_346.6' —o 3466
Tofb-1
A AL A Dolomite @p-22
- ~ r ™~ Ve ™ e ™ [ » UC11
20 - 20 |- 326.6
TOH &
A aluv.’_e;:ﬂﬂﬂ “o ~ 3180 J
100 TOH TOH oP6 :
elev. @ 306.1' o 064 o 208 1% elev. @ 305.7' 0 - 2 40 1~ bd. N30°W, 15°SW | w0 3066
4 ’ ] —ISES| Pags Suborade. 3057 __ISFSI Pads Subgrade < ___ISFSI Pads Subgrade 0
ugs:’w 6°SW(?) 8 - el 302 ft. ol. 302 it. 20 | o20sg g Base of cut siope el. 3104, £
e 3= g 5 2 Tofb-2 o UC- 2 o *Uc- g 3
Uﬁe’ess 78(2) 93‘!; g g H Sandsione ® _ = _‘;, Sondsions ¥ .:::: g 2
56t 20 _ [-2861 T 20 Sl-20 @286 . UG Moo | 2es7 g Libd, NioWiorsw (s 2 < % 0 LrTL bo, NsooW, 13°8W 6o 12866
CTF Subgrade = 'SE = L. - - UC-2 § g § z
+ DS-34 g : T0 30.01. 2 " Tx3 _ = <
2 § Sa.lr')%ns);gne <3 uca £ b= > + DS-20 i Thowmis
-40  }~266.1 8 £k 40-% - 2657 80§ Tofb-2 Sandstone 80 2066
3 A 3 F Tolb-1 Dolomite
. TX18 ki w 60 |-2589 | bd, N67°W, 11°SW
Y ::;7 s86 L2475 - C:al-hzciﬁ”"‘» ! v s'ng" + oo 100 24
-s8.6 247 — cla, NT1°W, 22°W, [ - LLj L7200 L = b 246.6
TD58.6 11 — b 4 2 hickbed 60 2457 ™ 72.0M, ues 100 T 1010k, 01 Tadss
v L7is L2347
TO71.81t.
Explanation
®P-x  Petrographic sample location
» UC-x  Unconfined test sample location
o Tx-x Triaxial test sample location
+ DS-x Direct shear test sample location
. . , . Note:1. Explanation is general. Not all features apply to
cla, N22"W, 25°S, 1/2" Clay bed, with strike, dip, and thickness (where e\,é’,y boring. S e
known) (Table 21-3) .
. . . Note: 2. Only those claybeds that are greater than 1/4" thick
bd, N61°W, 16°S Bedding, with strike, dip, and thickness (where are shown
known) (Table 21-1) .
Note: 3. Coring began 1' to 3' below grade level to allow
[ | Friable (weak) dolomite or sandstone zones for installation of borehole casing.
B Percent recovery of core run DIABLO CANYON ISFSI
Rock Quality Designation (Deere, and Miller, FIGURE 21-10
1966) of core run; length of recovered intact SUMMARY LOGS OF BORINGS NEAR
core over4 inches divided by length of core
run. Low RQD is indicative of closely spaced SOUTHWEST END OF ISFSI SITE
joints, high RQD is indicative of moderate to
widely spaced joints. GEO.DCPPO1.21 REV 2 December, 2001

Page 143 of 181



N

.

A A
r Y r
TOH
slev. @ 318.9'
P-s
o ToH @
o elev. @ 3057 0
A r [ 3057
ISFS! Pads rade ISFSI| Pads Subgrade
el 302 f. el 3021,
5 Tofb-2 ue-
s Sa:dslone o UC8
. °
208 . uct Lo F 2es7 H H-bd. Noo*w, 10°5W (2)
| N 2
5 *UC-2 = J . UC-13
2 K]
E Tx-3 £ E
§ Tofb-2 p = £ + DS-20
2 Sandstone < ucs £ H
O 4o G40 [ 2657
El 4 3
H w
S
| - cla, N69°E, 7°NE, 1/2-1*
i thick bed ,
— cla, N11°W, 22°W, - -
60 1/8-1/2" thick bed 60 245.7 TD7201H.
—bd, N14*W,11°W
70-d A\ L,y g L23ag
TONM.8ft
A A
r ™ r ™
) LOHezzo ! TgHszz’
olev, @ ~322.0' elev. @ -~
—~ — Tofb-1 4 -
e 22 Dolomite [eo 322
—
20 L 302 ISFESH Si.ads Sulgg‘ rade | U
40 {282 a0 | 282
® P-5
-60 | 282 b g0 [ 262
H
=
Not 80 - 242 5 80 [ 242
Logged: [
Fer:é.to log g
for adjacent =
boring 98BA-2 2 sadlb2 £
8
100+ 222 O 00 [~ 222
= £
£ <
£ -]
a o
& 2
Q k]
'y
l-120 |- 202 " 120 |- 202
5
<
k-]
K
kS
40 182 a0 - 182
% |
o 50 100
0
160 162 I 160 [ 162
Y L L 1ss L 157
TD 165.0 .
$
‘§’ 180 |- 142
s
& Tofb-2
3 Sandslone
E 40
200 | 122
60
L2260 ~102
TD 220.0ft.

Boring 98BA-3 grggidly drilled to
? A-2 without

sampling, then cored to el. 102'

to continue sampling of rock.

el.157 next to

Dapth (1}

BORING 01-C
A

Calculation 52.27.100.731, Rev. 0, Attachment A, Page 14S of 185
BORING 01-D

A

Clay bed, with strike, dip, and thickness (where
----- - known) (Table-21-3} - -~ - -~ -+ -
bd, N61°W, 16°S Bedding, with strike, dip, and thickness (where
known) (Table 21-1)
Friable (weak) dolomite or sandstone zones
B 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.

™ s N ™
%
TOH
TOH 0 S elev, @ 326.2
elev. @ 323.0 FO 3252
ro 3189 o [ 3230
© P11
» Tx-21
J-bd, N73°W,15°S Tofb-1
. 20 20 [ 3052
L 20 L 2089 ,E ISFSI :’?dsSugg. rade - 20 | 3030 § UGS ISFSI EdsSul_)g‘ rade
= *UC-22 =
3 3 * TX-5 _
_ 5 Tofb-2 - é . 2
z 2 - g 2 = <
s = = = S s Toib-2 £ 40 ~§_2352
w 5 Lams < W |+ 052 £k 0T 2830 g § 2 ’
L L 270 - T . 3 &
g g + D524 & i H UGS o
bd, N33°W.11°NE
. Tx-7 L
o Tote-1 60 k2652
- 60 L 2589 ™60 | 2630 Tofb-2
LU L g Lass v Less L2567
TD67.0h. TD68.5H.
L7206 L g9
A A
I ™~ r ™
TOH
R , elev. @ 337.6 o —aws
®L9
*Tx-25
: I L TOH
2038 »UC-26 20 317.6 elev. 8316.8'
0 [ 3168
2 PG ISES| Pads Sybgrade 2 = ISFS! Pads Subgrade
z ! olomite el 5 =l & 76 Tofb-1 e -
g 40 » Tx-27 e = [ 297 Dolomite —bd, N22°W,13°SW(?)
z bd, NS, 8°E 2 H + DS8 |- 20 L 2068
[} B?: NGO°E, 10°NW(?) o P
il «UC-28 o = P-12
H D329 04 EW. N 3 Ruce
s s =
s0-3 —60 [-277.6 a £ <
z % a2 2768
3 3
3 3 37z
Tofb-2 S
San:s\ons
o ore c% b
TO81.0M, - - 60 |- 2568
Tob2 =UC-10
Sandstone 6 L 2408
- 40,
TO76.0H.
Explanation
®P-x  Petrographic sample location
* UC-x  Unconfined test sample location
« Tx-x  Triaxial test sample location
+ DS-x Direct shear test sample location

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 1' to 3' below grade level to allow

for installation of borehole casing.

DIABLO CANYON ISFSI

FIGURE 21-11

SUMMARY LOGS OF BORINGS AT ISFSI SITE

GEO.DCPP.01.21 REV 2
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Calculation 52.27.100.731, Rev. 0, Attachment A, Page 4L of185

BORING 98BA-1

A

BORING 01-G BORING 98BA-3 BORING 98BA-2 BORING 01-E BORING 00BA-2 ol @ 372
: M ro r 372
AL A A A .
~ ~ - '~ ~ - ~ - ~ o ©F
” Dolomite
0 50100 elw??ﬂm o 50 ﬁlL b~20 1~ 352
TOH
elev, 9 37,6 o —~337.6 _ Tolo-1
I j I I ®'$x925 § - 20 330 e 2
elev._f th20 PR, Tofb-1 e 2522 e a2 g oPe g %
v, @316 i _ Ek:lu uc-26 r2o 376 F Totb & 3
[ 3168 3 . Sandstone X2 @ oo L a2
ISFS! Pads Subgrade = . g ooate re e
el 3021t Lo Lace isEsipadesubarnde | | a0 ii ol ——[SFSiPadeSubarade o £ bz - 36
—bd, cla, 1/2-34° NZZW,13°SW R H i |eTe2r | k4 % 2576 Sm:sme "uc2eE
o5 20 [ 2088 8 ’fggi N E 10w ) TO S50t -5 s Loo | 202
i e i [t B,
< _ = I 40 b 282 a0 [~ 282
5 £ € leo 2776 1
3 & 4o'§ I 2768 10 22
i 5 8 3
= ® P-5 Tolb-2 2
60 |- 262 - so [ 262 Sandsione
Ve =% BEI |
[~ 60 [~ 2568 _ D810, 8 : 120 b 252
sUC-10 =:' § g g
| L L Not l-ao 1242 g - a0 [ 242 5 g
T0760H, 76 240.8 a :’:.g'glzel.og 1 v = H
bg;ﬂagd&;;:!z k4 o2 z ol e - 140" |- 232
Sandstone i‘i
2-‘003_222 O j00 [- 222
é % [-160 = 212
LI Sanoione
r12 e 2 Explanation o, 15°0,
3 120zene | e b o1e2
140 |1 - L . .
= o |- 182 @P-x  Petrographic sample location
I 200 |- 172
« UC-x  Unconfined test sample location i
4 160 [ 182 10 [ 162
Y oeon — s - 157 ¢« Tx-x  Triaxial test sample location I -
% I L e + DS-x Direct shear test sample location
3 ; R cla, N22°'W, 25°S, 1/2" Clay bed, with strike, dip, and thickness Loso | 132
z ’ ' (where known) (Table 21-3) L
z Faoo [-122 L 1a2 Y T03B0k 250 L 122
bd, N61°W, 16°S Bedding, with strike, dip, and thickness
(where known) (Table 21-1)
Y 220 “102 ol . .
To2m0k o " Friable (weak) dolomite or sandstone
Boring 98BA-3 drilled l zones
el.]?;nexﬂ; 9’.‘I -2 w"ﬁhoo:o
sampling, then cored 1o el. 102°
ta continue sampling of rock. - 122
B Percent recovery of core run
- nz . . .
Rock Quality Designation (Deere, and Note:1. Explanation is general. Not all features apply to
Miller, 1966) of core run; length of every boring.
recovered intact core over 4 inches )
divided by length of core run. Low.RQD . . . -Note: 2. Only those claybeds that are greater than 1/4" thick
is indicative of closely spaced joints, are shown
high RQD is indicative of moderate to . . ,
widely spaced joints. Note: 3. Coring began 1' to 3' below grade level to allow
for installation of borehole casing.
FIGURE 21-12
SUMMARY LOGS OF BORINGS
NEAR EAST END OF ISFSI SITE
GEO.DCPP.01.21 REV 2 December, 2001
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Calculation 52.27.100,731, Rev. 0, Attachment A, Page |4 Fof 185

Explanation
3 Geology
Artificial fill (engineered)
&
> Quaternary d?osits - alluvium (Qal), debris flow (Qdf), colluvium (Qc), -
g gfs landslide (Qls), Holocene colluvial fan (Qhf) DOLOMITE SUBUNIT
2 Qht Dolomite, cl dolomite, dolomitic siltstone to fine-grained dolomitic
5 sandstone, and limestone. The unit contains occasional discontinuous
€] .Tofp-1 to continuous (tens to hundreds of feet) clay beds that are generally 1/32-
Pleistocene colluvial fan to 1/2-nch tick, but locally are thioker. Rooks inths it are moderate
A ey e i 8 e
an medium strong.
Pleistocene marine terrace deposit (inferred) . ey 9
- Friable dolomite and dolomitic siltstone of unit Tofh-1. These rocks typically
~ have low hardness, are oy we:é :gﬁ wet;'k, ag;ie ocour as dlst;o&ni;nuous
Volcanic rock (middle Miocene), diabase intrusive sills and dikes B ey wostihoning anclor afteration hag been concentrated. Inferred
Obispo Formation (lower and middle Miocene) SANDSTONE SUBUNIT
; ; - f Fine to coarse-grained dolomitic sandstone and sandstone (arkosic to
g Member Tof, unit b - dolomite, dolomitic siltstone, dolomitic sandstone
T : * - ’ ' arenitic) with lesser dolomite beds. Detrital clasts are mari
£ and sandstone: medium to thick bedding of dologniﬁmd feldspars, marine fossil fragments, and volcanic E;Ibk Y
" e, Dy s e s gy oty Vo
| . i i oceur n the un are medium
M&ﬂﬁﬁ{gﬁ;{t‘gﬁ,’;ﬁegﬁﬁﬁ one and siltstone, thin to mediurm hardness, moderately to well cemented and typically medium strong.
. : i Friable sandstone of unit Tofh-2. These rocks typi are of low h
Member Tor - volcanic rock, zeolitized and silicified tuff are very weak to weak, and ocour as d nuous zones whe;emess'
i waawarinﬁ and/or alteration has been concentrated. Inferred lateral
extent of friable zones is schematic.
Symbols Pleistocene Marine Terraces Designation ™
& Apparent dip of bedding
Q4 Oxygen Isotope Stage 5a marine terrace (80,000 years old)
SR td ding meas i ri
Ppseat dip ol bedding it il Qg Oxygen Isotope Stage 5e marine terrace (120,000 years old)
— Eggfg;gs i?obtnmﬁhlmcaw and inferred from projection of nearby surface Q3 Oxygen Isotope Stage 7 marine te (210,000 years old)
?—————~ Lithologic contact, inferred except where encountered in boreholes Q4 Oxygen Isotope Stage 9 marine terrace (330,000 years old)
and surface mapping, queried where uncertain Q5 Oxygen Isotope Stage 11 marine terrace (430,000 years old)
i) Eiferrin it oo apos et prior
is . Dip of fault assu vel unless well col n muitiple *
I surface Queried where uncertain. Sense of vertical separation indicated WBS and correlation of marine terraces based on K.L., Hansen, J.R. Wesling,
el ‘R. Lettis, K.l Kelson and L. Mezger, 1994. Correlation, ages, and uplift
®le by arrows and inferred horizontal right:siip displacement by € (moving away from rates of Quaternary marine terraces, in Alterman, 1.B., McMullen, R.B., Cluff
| ewer) and (2) (moving toward viewer). L.S., and Slemmons, D.B,, eds., Seismotectonics of the Central California
Coast Ranges: Boulder, Colorado, Geological Society of America Special
Clay, silty and sandy, tan to brown, some angular fra%wnts within clay matrix, Paper 292,
locally contains foraminifera, generally thin (1/16 to 1 inch). Clay beds more
common and more laterally continuous in dolomite unit than in the sandstone unit.
m‘f}ﬁ: — Clay bed - weight of solid line indicates bed thickness where encountered in borings
51/4" e . OF trenches, dashed line where inferréd (no thickness indicated); queried where
uncertain, clay beds projected beyond borings 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 25 feet solid and 25 feet dashed) unless constrained to
be shorter on adjoining boreholes and trenches.
. DIABLO CANYON ISFSI
Exploration boring, number (01-H, initial number indicates year drilled) and depth
TD 305 ft.I (T’giso.s feet) indicated ( . i
T18 Exploration trench, number indicated; trenches are shown open if FIGURE 21-13
they cross section line, filled if projected into section line EXPLANATION FOR CROSS SECTIONS
b 2 Groundwater elevation and date of measurement indicated

(09

GEO.DCPP01.21 REV 2
Paxsr 14€ 4 127

December, 2001
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AI

00

e e i B R R S

Matchline to below

et Wisker Ruveriani

=250

Notes
. 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.
i 3. Horizontal scale = vertical scale.

- . 1

(O

DIABLO CANYON ISFSI

FIGURE 21-14
CROSS SECTION A-A'

Matchline to above

GEO.DCPP.01.21 REV 2 December, 2001
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Wmlmm

M;!;'d"“] MezeE. 0 CTEERER e e T T e e ﬂ' Approsimste 1971 pre-bormow w B"'
i | T== i “
] - | Intersection A-A' j
1 Section ine is 1 — I“"‘”"’“""" i
' chisat 108 oet e T i

NowW 4 !
] — ! =_ 3
l Wk 3
ransport mimh
I (I;mmkm cross JI o8 l 01
i iy 1 d / ‘ oA b
1 HLA-B Wtm ¥ e T R e e |
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L ] Thin road il of L, T
]
1 -
/
] -
: = | Coeammmnctons T G0 e S
' (s 105) =~ 1.
s T L -
: -"':/ 3 200
—=F ! -
it o opt |

Maichline; See Below

B

400 —
350

Note: Detailed topogl and fill near ’

facilities not shown on Figure 21-3

|

00
250 -
200

Notes '
1. Location of cross section shown on Figures 21-3 and C [ {
21-4, Nearby borings are projected to cross section. A

2. See Figure 21-13 for explanation of geclogic units. DIABLO CANYON ISFSI

3. Horizontal scale = vertical scale.

FIGURE 21-15
CROSS SECTION B-B"

GEO.DCPP.01.21 REV 2 December, 2001
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Elevation ffeel}

Calculation 52.27.100.731, Rev. 0, Attachment A, Page/$ ) of 185

Burvey Limit
D
_ ] !
i i
! |
750 i |
1
1'
700 i |
| i
! |
Nag'E | |
850—] —— : i
i NigE ‘
i
i
800 |
1
50—
Bend in Section &
[ Vol
~
0 b
b
g
S
350 / g
1 =
; '8
et g
< ok 3
T

Ciz -
Notes
1. Location of cross section shown on Figures 2.6-7 and
2.6-8. Nearby borings are projected to cross section.
2. See Figure 2.6-8 for explanation of geologic units.
3. Horizontal scale = vertical scale.

DIABLO CANYON ISFSI

FIGURE 21-17a
CROSS SECTION D-D'

GEO.DCPP01.21 REV 2 December, 2001
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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.

CrY

DIABLO CANYON ISFSI

FIGURE 21-17b
CROSS SECTION D-D'

GEO.DCPPO1.21 REV 2 December, 2001
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Elevation {feat)

Caleulation 52.27.100.731, Rev. 0, Attachment A, Pagel o185
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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

Ci5

O (AT (P00 0 DIABLO CANYON ISFSI

Scale

FIGURE 21-18a
CROSS SECTION E-E'
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Matchline; See Figure 21-18a

Caleulation 52.27.100.731, Rev. o,mehmtA,rage\_‘-?:Lms
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' ; 2. See Figure 21-13 for explanation of geologic units.
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Elevation {lesl)

Calculation 52.27.100.731, Rev. 0, Attachment A, Pagefo or g5

-
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Matehline; See Figurs 21-18h

A0 e e e i s S e,

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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DIABLO CANYON ISFsI

FIGURE 21-19a
CROSS SECTION F-F'
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Matchline; See Figure 21-19a
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Ovarlook at end of Sea View
HRoad is 100 fest to north

Axis of anticline

Axis of syncline
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| ) Notes
P ! 1. Location of cross section shown on Figures 21-3 and
i | ° 21-4. Nearby borings are projected to cross section.
i : 2. See Figure 21-13 for exptanation of geologic units.
DlAB LO CANYON ISFSI L s 3. Horizontal scale = vertical scale.
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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. 6 P W TE 100t

Scale

DIABLO CANYON ISFSI

FIGURE 21-22
CROSS SECTION I-I'
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o N30"W
J €
BB L2 GG
. | P
T
i i DOBA-Z  access L
‘ 15F 5] Pack » 120 =]
350 a5
T P 01-E
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Elovalion (lset)
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o a5 50 75 100 faat
Leviolerpeliaratyanyl
Scals

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

DIABLO CANYON ISFsSI

FIGURE 21-23
CROSS SECTION J-J'
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£
Ehm.

Notes O 25 s 75 100kt
1. Location of cross section shown on Figures 21-3 and B

21-4. Nearby borings are projected to cross section.
2. See Figure 21-13 for explanation of geologic units.
3. Horizontal scale = vertical scale : h

C A —o

DIABLO CANYON ISFSI

FIGURE 21-24
CROSS SECTION K-K'
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Calculation 52.27.100.731, Rev. 0, Attachment A, Page‘_‘f_%_ of 185

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.

DIABLO CANYON ISFSI

FIGURE 21-26
MEASURING BEDDING ATTITUDE,
ISFSI STUDY AREA

GEOQO.DCPP.01.21 REV 2 December, 2001
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Geological team examining and classifying rock core obtained from borirgs at the ISFSI
study area. Photo Roll JGH R5.

DIABLO CANYON ISFSI

FIGURE 21-27
AREA

EXAMINING CORE FROM ISFSI STUDY

GEO.DCPP.01.21 REV 2
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Exploratory boring core from ISFSI study area laid out in stratigraphic succession

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

DIABLO CANYON ISFSI

FIGURE 21-28

CORE BOXES FROM ISFSI STUDY AREA LAID OUT

IN STRATIGRAPHIC ORDER

GEO.DCPP.01.21 REV 2
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Clay bed within dolomite (Tofy.-1) with sample tube in trench T-14B. Photo roll JLB-8.

DIABLO CANYON ISFSI

FIGURE 21-29
CLAY BED INTRENCH T-14B

GEO.DCPP.01.21 REV 2
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Q‘pvf{" 5‘1'0’-

wr

Clay bed in boring 00BA-1 at 55 feet. Note tight contacts with
bounding rock, and low dip angle. Photo roll JLB-8

DIABLO CANYON ISFSIi

FIGURE 21-30
CLAY BED AT 55 FEET IN BORING 00BA-1

GEO.DCPP.01.21 REV 2 December, 2001
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Bedding laminations

Typical appearance of clay bed and bedding laminations in a section of core at 130 feet
from boring 01-1, south of the ISFSI. Clay bed occurs within Tofj, ;.
Photo roll 01JLB-ba.

DIABLO CANYON ISFSI

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

GEC.DCPP.01.21 REV 2 December, 2001
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Minor fault in trench T-1 juxtaposing friable sandstone (Tof; ,,) on left against dolomite

(Tofy,_;) on the right. Photo roll JLB-2.

DIABLO CANYON ISFSI

FIGURE 21-32
MINOR FAULT INTRENCH T-1

GEO.DCPP.01.21 REV 2 December, 2001
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Thin-to medium-bedded dolomite (Tof},_1) 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.

DIABLO CANYON ISFSI

FIGURE 21-33
BEDDED DOLOMITE ON RESERVOIR ROAD

GEO.DCPP.01.21 REV 2 December, 2001

Page 166 of 181



Calculation 52.27.100.731, Reyv. 0, Attachment A, Page \_;“ of 185

Friable dolomite (Tof;_j,; left part of photo) in contact with closely-frac'tured dolomite
(Tofy ;; 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.

DIABLO CANYON ISFSI

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

GEOQ.DCPP.01.21 REV 2 December, 2001
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Outcrop of thick to massive bedded, weathered sandstone (Tofy ,),
directly west of the ISFSI. Photo roll JLB OLD-2.

DIABLO CANYON ISFSI

FIGURE 21-35

SANDSTONE OUTCROP IN THE ISFSI STUDY

AREA

GEO.DCPP.01.21 REV 2
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Typical dolomite (Tof, ;) and thin clay beds exposed in trench T-11C. Clay beds are
subhorizontal and define bedding. Photo roll 01JLB-1.

DIABLO CANYON ISFSI

FIGURE 21-36
CLAY BEDS AND DOLOMITE INTRENCHT-11C

GEO.DCPP.01.21 REV 2 December, 2001
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- 35500

!

Explanation

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

Syncline axial trace

Late Pleistocene (post 120,000 years ago) uplift rate
{meters/1000 yr)

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

Estero Bay Subblock

@ Irish Hills Subblock

Edna Subblock
Newsom Ridge Subblock

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

(from PG&E, 1988)

G~ tf

DIABLO CANYON ISFSI

FIGURE 21-37
REGIONAL STRUCTURE MAP

GEO.DCPP01 .21 REV 2
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Explanation
B General range in strike of zone of minor faults
@ Rake of slickenside on fault plane of minor faults
Equal-angle lower hemisphere plot. ff Q ‘;‘j
DIABLO CANYON ISFSI

FIGURE 21-38

COMPARISON OF ORIENTATIONS OF MINOR
FAULTS AND FOLDS IN THE ISFSI STUDY
AREA WITH OTHER STRUCTURES

December, 2001
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e

Northward view of Diablo Creek Road cut showing steeply dipping minor

faults in dolomite of unit Tof, ;. 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.

DIABLO CANYON ISFSI

FIGURE 21-39
MINOR FAULTS ALONG DIABLO CREEK ROAD

GEO.DCPP.01.21 REV 2 December, 2001
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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.

¢ 2

DIABLO CANYON ISFSI

FIGURE 21-40
1968 AERIAL PHOTOGRAPH
OF ISFSI STUDY AREA

GEO.DCPP.01.21 REV 2 December, 2001
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- N 636,000

1 N 635,500

Calculation 52.27.100.731, Rev. 0, Attachment A, Pagd ] Oof 185

Explanation

14— Irench or boring number
e Azimuth plot of fractures ?olnts. faults)
%——-—-— in trenches and fractures in borings.
o Number of
N84 €= joints and/or
faults

e=——=——2  Exploratory trench

.¢. Boring for ISFSI; sampled
with optical televiewer

[~
Footprint of 500-kV tower

Note: Data from Table 21-7

D B e e o

Contour interval = 5 feet 3¢

Note: ISFSI geometry is based on PG&E Enercon Drwg. Base
map from No. PGE-009-sk-001 dated 9/27/01
Ca7

DIABLO CANYON ISFSI

FIGURE 21-41
AZIMUTH PLOTS OF FAULTS AND JOINTS
IN BORINGS AND TRENCHES

GEO.DCPP.01.21 REV 2 December, 2001
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E 1,148,500 E 1,149,000

Explanation
Footprint of 500-kV tower

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

Proposed cutslope above and fillslope to the west of ISFSI pads

DOLOMITE UNIT
Dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic
sandstone, limestone. The unit contains occasional discontinuous

to continuous (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 well cemented, moderately hard to hard, moderately to slightly wea \
brittle and typically medium strong.

Friable dolomite and dolomitic siltstone of unit Tofb-1. These rocks

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.

1850

SANDSTONE UNIT
Fine to coarse-grained dolomitic sandstone and sandstone (arkosic to
arenitic) with lesser dolomite beds. Detrital clasts are primarily

of dolomitized feldspars, marine fossil fragments, and volcanic rock
fragnents. 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.

Friable 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 been concentrated. Inferred lateral
extent of friable zones is schematic.

Friable bedrock expected within 5 feet below ISFSI pads subgrade

2
— — - — Clay bed, approximate dip indicated

/////]] Clay bed expected within 5 feet below ISFSI pads subgrade

Note: Projection of lithologic units, clay beds, and faults
are based on surface mapping and borings, and are

(" 4 disFst |
considered approximate

Fillslofe

J; !
]

[
Fi

fid

AN i SR L ol T, OV
Contour interval = 5 feet 6329

DIABLO CANYON ISFSI

FIGURE 21-42
GEOLOGY OF ISFSI AND CTF SITES AT
PROPOSED FINAL GRADES

GEODCPPO1.21 REV 2 December, 2001
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: DD H-D _:
L]
11/22/77
120 +0 \ el. 114,67 ft. 04 120
30 Explanation
100 5o | 5 b 204 100
SANDSTONE; gray and Power block grade (elevation 85' msl) Percent recovery of core run
Hellow brown; fine to very AN AANN LN 80
80 - 40 ne grained; slightly :] 40+
calcareous; low hardness; 3
closely fractured |—|__ B
60 -1 80 :] 60 4 60 .
; Rock Quality Designation of core run
40 4 80 : 804 40
20 400 SAHND%TONE;ﬁ gray and feEdias > g 1004 20 i Geologic contact
ow brown; fine to ve
ne grained; slightly ; 3.0-inch NX wireline coring
calcareous; low hardness; L eoa level
sea level | 4og clc;isely fractureld witlh ally ) 120+
mainly open joints, loc .
heale% o? ﬁlle];d. T ! L Shear wave (Vs) velocity
201 140 | 8 140 20 2 e—  COMpression wave (Vp) velocity
; g Iy < g
&2 5
£ 40 ~  SANDSTONE; mottied & .. -40 £
1160 5 and yellow brown; |~ | & 100 g
' Z fine to very fine o
(0 grained; slightly :
o .g0 calcareous; moderate | [ | 1804 60
- 180 hardness; closely to
moderately fractured |
with e(:jpen, filled and
-80 healed joints, filled with soot 0
200 clay, calcite, or pyrite
crystals. _ ;] §
-100 - s =100
- 220 s ] 220
e L
120 - SILTSTONE; brownish 120
240 gray; some very fine sand :I 24
and mica; sligh j
calcareous; moderate B
-140 - .., hardness; closely to 260 “140
m°d°’§,‘,§'§ "agt;,’ fe?evg h __I'] Note: Boring logged in 1977 by D.W. Frames. _
s el poe e Casin for the upper 18.8 foet
joints, filled with ,calcite,:] pper 18. .

u
-160 - ogg  Of pyrite crystals; locally 2804 -160 Downgoie logging performed by Bruce Redpath. C‘ 2

fossllferous. Velocity profile from PG&E, 1989, Responss to NAG
Question 19 dated December 13, 1988.
-180 ~ - -180
L300 300-
1 | 1 I 1 | | 1
| 0 2000 4000 6000 8000 10000 12000 14000 16000 18000 | _ DIABLO CANYON ISFSI
-200 - 0 50  100% L 200
Velocity (fps)
FIGURE 21-43
L on SUMMARY LOG OF
220~ 1977 POWER BLOCK BORING DDH-D
GEQDCPFP01.21 REV 2 December, 2001
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Depth (feet)

Borings 98BA-1 and 98BA-4

Velocity {_rnatarsfsecond)

1500 2000
Vs .5,,, _Vp

-

1000 2500 3000 3500 4000

401 - - | Y T gl

Ot T T T 1. . ]| —®Ri-R2 Vs BA98-04 [ i
e L i e ~O—~S.R1 Vs BA 88-04 IF
o R DT bl —O—8-R1 VpBA98-04 |[

- E . SIS —4—R1-R2VsBA 98011 o
20t ¢« v oo o R it 1=——R1-R2 Vp BA 98-01 ||
L : ; o B R o —&—$-R1Vs BA98-01 |
L S : T — © [ L=®—R1-R2 Vp BA 98-04 |}

330

. : " i .i j ..? -I: ‘--:...;.- [
R s St e ro— : | Pad grade at 310+
60 it — e — i - p—— S e : = 310
bt E‘E o e 4:-" . ‘::...-‘. . : T‘:"" ""'._""" :',." _._.‘:..,..:....,_ .:. - i i['
80 - i- O e 290
L b o | gz . ........
100 -5 5 7 [T E‘

120 e S e
L e |
. R

L8 e 10 ol e

160

180 1

200 1

alnlep

2 Average velocity profile Vp =

2% - -z~ Average velocity profile Vs -~}

| -
Jromed e s e
1 = -

i"-'t'l:'lf)
12000

240 ° ,
0 2000

6000 8000 10000

Velocity (feet/second)

4000

Note: Average velocity profiles interpreted from data

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

Elevation (feet)

Depth (feet)

Calenlation 52.27.100.731, Rev. 0, Attachment A, PageV3 | o185

Boring 98BA-3

Velocity (meters/second)
1000 Vp1500 2000 2500 3000 3500 4000

20

40 |

e et 320
{  Pad grade at 310/ G g REEEE

e g O

—e—R1-R2Vs

60

—O0—-8-R1 Vs
—0—S-R1Vp

80

120 +—
140 5
160 +——

200 1

220

—®—R1-R2Vp

g oanad lea

......... ! i . * :
-- : aeity ;s +— - Average velocity profile Vp+—i 100
e P e e R RE s R ]

S O 1 T FEEMTS! FN O i | L P Lo

— , g0

240

2000

4000

6000 8000

Velocity (feet/second)

10000 12000 14000

Elevation (feet)

C30

Modified from GEOVision (1998), in Willlam Lettis
& Assoc. Inc., 2001, DCPP ISFS| Data Report C.

DIABLO CANYON ISFSI

FIGURE 21-44

ISFSI SITE SUSPENSION LOGS AND
INTERPRETED AVERAGE SEISMIC VELOCITIES

GEO.DCPP.01.21 REV 2
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: - ion 52.27.100. 5 1%
Shear wave velocity (fps in 1000 s) Calculation 0.731, Rev. 0, Attachment A, Page _)‘nf 185

0 1 2 3 4 5 6 s 8 9
R e e et e
: ! ' Explanation
_____ - i.
. | ! _ Upper- and lower-
i <« bound LTSP shear
i . | wave profile envelope
; S 3 : . =
j ] i Power block boring
50 ! 3 g j_;_ s ek DDHD (1077
] ) I I‘ (Figure 2.6-34)
| | |
z 1|
; i ISFSI borings
; ; . 9BBA-3 (1998)
i ‘1 e 98BA-1,4 (1998)
100 i bty (Figure 2.6-33)
. B mm—
8 || | ]
= i : g Pl .
a ' i !
o | GEniE
] : i 3
* |
g 1 |
& ’
150 P - |
B s e i | o 1
' ; | E < 98BA-1,4 '
] 1 | |
i l«—— 98BA-3 i
i i
1 IH
1 - i
200 ; ]
| | |
f 4—'DDH-D§
! 1
i i |
i
| i :
. | %"
os0h e L £ -
| “«:
DIABLO CANYON ISFSI
. FIGURE 21-45
COMPARISON OF SEISMIC SHEAR- WAVE
VELOCITIES AT THE POWER BLOCK AND
ISFSI SITES
GEO.DCPP.01.21 REV 2 December, 2001
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Elevation (lest)

Calculation 52.27.100.731, Rev. 0, mehmmm,l'aseliq’oms

1
148000 E I

B0 = i i s . i s it i st e e i e . i . st i i ', i et i e i R
S . e S —— it . o e e G0

N e e A

%00-
256 -
i s
150 R - :
ug%
100" .
- : Explanation ’
== === = Failure plane through clay bed
e e e e e e e e e et 15 4 e 1 e et e, e e S et e e e e e et e e e e e e o] % = Fallure plane through jointed rock mass
' Assumed 20-foot high tension crack
- | e DIABLO CANYON ISFSI

1“2'??::&%“&%mpmﬁ?m mﬂfn;wnd Alternative Slide Mass Models 0 25 50 75 100fest 5

2. See Figure 21-18 for explanation of geclagic units. 2 Tsols FlGURE 21*46

3. Horizontal scale = vertical scale.

SLIDE MASS MODEL 1
GEO.DCPP.01.21 REV 2 December, 2001

Page 179 of 181

C 5
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-
Survey Limt
! : 1,149,000 £ r
BOO = e e i e P kb e R . Vo W et S . WAt O A . 1 e e 8- A e e e R TV 5. SR . b S 8 i 1. R e o i i i e b o i s o et b A A3 1 M s o e b i s e o b, i s M S e

T

of 1871
eut

o= ~ISFS} Padg ~——w|
Raservoir Road 188

ot-a ;1571 Pade Grass” 2

Explanation

50 — — — — Failure plane through jointed rock mass il
----- Failure plane through clay bed

- bt =0

DIABLO CANYON ISFSI

e e - v Assumed 20-0ot high tension crack
at top of slide mass

Alternative Slide Mass Models

Notes
1. Location of cross section shown on Figures 21-3 and
21-4. Nearby borings are projected to cross section. o 50 75 100 fest

2. See Figure 21-13 for explanation of geclogic units. Hoile
3. Horizontal scale = vertical scale.

FIGURE 21-47
SLIDE MASS MODEL 2

GEO.DCPP.01.21 REV 2 December, 2001
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750 =

JOO s e e b, s 1 o . S e e e b

1,148,000 €

Calculation 52,27.100.731, Rev. 0, Attachment A, Page) 8> of 185

550~

P —— RERE e —

Intarsection B%-8™

it e ISFSI Pads —-— &

350~
o o T CTF e
et e e e GICTF-A  00BA3 ,H-A

250~

Resarvoir Road

7188
Y
-ISFS| Pads Grade 018

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,

0 2 50 76 100 fest

Scale

Explanation

Failure plane through clay bed
Failure plane through jointed rock mass

Assumed 20-foot high tension crack
at top of slide mass

Alternative Slide Mass Models

L&

;

%

k

DIABLO CANYON ISFSI

FIGURE 21-48
SLIDE MASS MODEL 3

GEO.DCPP.01.21 REV 2
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