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DATA REPORT F
FIELD DISCONTINUITY MEASUREMENTS
DIABLO CANYON ISFSI

1.0 INTRODUCTION

Detailed surveys of discontinuities (fractures, joints, faults, and bedding) were conducted
in trench exposures, roadcut exposures, and surface outcrops, to provide data for
evaluation of the rock mass properties within the ISFSI study area and along Reservoir
Road, the alignment of the future transport route. The results of these rock mass surveys
are presented in this data report. The purpose of the surveys was to collect sufficient data
to characterize the geometry, intensity and mechanical properties of discontinuities in the
area. These data were used to assess the influence of discontinuities on the stability of
the slope above the ISFSI, the cutslope, and the slope above Reservoir Road, and to
develop estimates of in situ rock mass strength for stability and foundation analysis.
Trenches used for aiscontinuity measurements are described in William Lettis &
Associates, Inc. (2001) Diablo Canyon ISFSI Data Report D, and shown on Figure F-1.
Road cut and outcrop measurements were distributed throughout the ISFSI study area. In
particular, discontinuity measurements were made in road cuts along the tower access
road above the ISFSI site (Figure F-1), along Reservoir Road southwest the ISFSI (RR-1
and RR-2; Figure F-2), and in a bulldozer cut near Trench 11 (DS-1, Figure F-1). The
geologic mapping at the ISFSI site and nearby areas is described in Diablo Canyon ISFSI
Data Report A.

The preparation of this data report was performed under the2000 WLA Work Plan
(William Lettis & Associates, Inc., Work Plan, 2000) using data collected under that
Work Plan and the 2001 WLA Work Plan (William Lettis & Associates, Inc., Work Plan
2001). ‘
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2.0 METHODOLOGY

Field discontinuities were measured by Jeff Bachhuber, Charles Brankman, John
Baldwin, John Helms, and Rich Koehler of William Lettis & Associates, Inc., (WLA).
Charles Brankman prepared this document. William D. Page of PG&E’s Geosciences
Department provided overall supervision and William Lettis provided peer review and
overall project management. The field work was performed in June, August, and
December 2000, and in F ebruary and April 2001.

Twenty-two trenches were excavated in the ISFST site area to assess the stratigraphy,
joints, and faults at the site (Figure F-1). The trenches typically were oriented in two
perpendicular directions (northwest and northeast) to help reduce a possible directional
bias in the data set. Discontinuity line surveys were performed in selected trenches
(Trenches T-1, T-2, T-3, T-4, T-5, T-6, T-1 la, T-11b, T-12, T-13, T-14a, and T-15;
Figure F-1) that provided sufficient rock exposure (trench depth) to permit evaluation and
measurement of discontinuities. Portions of the low cutslope along the tower access road
between trenches were also integrated into the trench discontinuity surveys. The surveys
were performed by extending a measuring tape along the trench wall or road cut and
measuring the orientation of each joint, fracture or discontinuity that was crossed by the
tape. Discontinuity orientations were measured using a Brunton compass and recorded
on a Discontinuity Characterization Form for each trench (Attachment 1). Over 800
individual measurements of discontinuities from the ISFSI study area are presented on

these data forms.

A separate data set of discontinuity surveys were performed for cut slope rock exposures
along Reservoir Road, which is coincident with the proposed transport route (RR-1,
RR-2, Figure F-2). A total of 37 discontinuity measurements were collected in these road

cuts.

All the data from the discontinuity characterization forms were entered into a spread

sheet (Excel 2000 running under Microsoft Window 98) on an IBM-compatible computer
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(Dell Dimension XPS T800R). The fractures were then analyzed for mean spacing
(Figure F-4).

3.0 RESULTS

Joints are pervasive and common throughout the ISFSI study area, and are dominated by
steeply-dipping, west-northwest to northwest-striking primary sets. Secondary sets strike
northeast, but are subordinate to the primary sets in frequency and continuity. Numerous
small faults are present within the rock, and typically exhibit a west-northwest strike with
steep dips. The faults, and fault-parallel joints, impart a prominent fabric in the rock, and
are the dominant discontinuity features in the ISFSI study area. Faults divide the rock
mass into large structural blocks, whereas Joints form smaller blocks. Discontinuities in
all sets are generally steeply dipping, although a few, less well-developed, low angle
Joints, probably along indistinct bedding, are present. Some low angle joints clearly

occur along bedding surfaces, but bedding does not impart a strong fabric in the rock.

Joint roughness coefficients (JRC) as defined by Barton and Choubey (1977) were
estimated for discontinuity surfaces observed in the field. Tables F-1 through F-4 present
measured joint roughness coefficient (JRC) values noted on the field Discontinuity
Characterization Forms. The JRC measurements provide quantitative estimates of the
roughness of discontinuity surfaces that are used for evaluating the frictional resistance of
rock blocks to sliding along discontinuities. JRC estimates were made by visually
comparing discontinuity surface conditions with standardized roughness profiles
presented by Barton and Choubey (1 977). The range of JRC values for each of the four
rock types tabulated in Tables F-1 through F-4 are graphically shown in F igure F-3.

Faults also provide distinct continuities in the rock mass. Fault data including fault plane
geometry, trend and rake of slickensides, and weathering characteristics is shown on
Table F-5.
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Discontinuities (joints and fractures) have lengths on the order of a few inches to several
tens of feet. Discontinuity spacing varies between inches and several feet, averaging
between 1 and 3 feet with a maximum of about 14 feet. The fracture spacing varied by
trench, as shown on Table F-6 and Figure F-4. Mean spacing ranged between 0.5 and 3.2
feet. The maximum spacing ranged between 1.7 and 14 feet. Beds of friable sandstone
contain few apparent discontinuities, with remnant discontinuities visible as linear zones
of staining and remnant calcite and other fracture coatings present in places. Beds of
friable dolomite with "block-in-matrix" texture have discontinuities within the harder

rock blocks but no discontinuities in the soil-like friable matrix.
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tof,.;)

JRC Value Compilation

Trench and Station

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-1 1+40 Jo 4-5 4-5
T-1 1+80 Jo 5-6 5-6
T-1 2400 Jo 5-6 5-6
T-1 2400 Jo 5-6 5-6
T-1 2+40 Jo 6-7 6-7
T-1 2+40 Jo 6-7 6-7
T-1 2+70 Fa 2-3 2-3
T-1 2+80 Jo 6-7 6-7
T-1 2+80 Jo 6-7 6-7
T-1 2+86 Jo 5 5
T-1 24436 Fa 2-3 2-3
T-1 24+40 Fa 2-3 2-3
T-1 24+50 Jo 4-5 4-5
T-1 24455 Jo 6 6
T-1 24+64 Jo 4-5 4-5
T-1 24+68 Jo 5-6 5-6
T-1 24486 Jo 3-5 3-5
T-1 25+10 Jo 6-8 6-8
T-1 25+28 Jo 5-6 5-6
T-1 25+40 Jo 6 6
T-1 25+88 Jo 7-8 7-8
T-1 26+04 Jo 7 7
T-1 26+60 Jo 5-6 5-6
T-1 26+84 Jo 6 6
T-1 26+84 Jo 6-7 6-7
T-1 27+20 Jo 6 6
T-1 27+20 Jo 5-6 5-6
T-1 27+40 Jo 5 5
T-1 27+44 Jo 7-8 7-8
T-1 27455 Jo 7 7
T-127+62 Jo 6 6
T-127+82 Jo 6-7 6-7
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tof,_;)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-2A 0+40 Jo 5-6 5-6
T-2A 0+50 Jo 6-7 6-7
T-2A 0+63 Jo 5-6 5-6
T-2A 0+80 Jo 4-5 4-5
T-2A 0+95 Jo 4-5 4-5
T-2A 1+00 Jo 4-5 4-5
T-2A 1+18 Jo 3-4 3-4
T-2A 1435 Jo 5-6 5-6
T-2A 1+65 Jo 3-4 3-4
T-2A 1+67 Jo 3 3
T-2A 1+75 Jo (7) 4-5 4-5
T-2A 1+80 Jo 3 3
T-2A 2400 Jo 3 3
T-2A 2+85. Jo 4-5 4-5
T-2A 2493 Jo 5 5
T-2A 3+10 Jo 4 4
T-2A 3420 Jo 4 4
T-2A 4425 Jo 3 3
T-2A 4+73 Jo 3 3
T-2A 5460 Jo 3 3
T-2A 5+80 Jo 5-6 5-6
T-2A 5+90 Jo 5 S
T-2A 6+10 Jo 4-5 4-5
T-2A 6+50 Jo 2-3 2-3
T-2A 6+30 Jo 4 4
T-2A 7+70 Jo 2-3 2-3
T-2A 9490 Jo 34 3-4
T-2A 10+70 Jo 3-4 3-4
T-2A 12420 Jo 5 5
T-2A 13420 Jo 3-4 3-4
T-2A 14420 Jo 2-3 2-3
T-2A 14420 Jo 2-3 2-3
T-2A 14440 Jo 3-4 3-4
T-2A 14450 Jo 3-4 3-4
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy,.)

(Continued)
JRC Value Compilation
No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-2A 14460 Jo 0-1 0-1
T-2A 14475 Jo 0-1 0-1
T-2A 15410 Jo 2 2
T-2A 15+20 Jo 4 4
T-2A 15+40 Jo 3 3
T-2A 15450 Jo 0-2 0-2
T-2A 16425 Jo 2 2
T-2A 17+00 Jo 3 3
T-2A 17406 Jo 2 2
T-2A 17+50 Jo 4-6 4-6
T-2A 18+10 Jo 3 3
T-2A 18+20 Jo 4 4
T-2A 18+60 Jo 4 4
T-2A 18+90 Jo 3-5 3-5
T-2A 19470 Jo 3 3
T-2A 19+80 Jo 4-5 4-5
T-2A 19490 Jo 4-5 4-5
T-2A 20+10 Jo 4 4
T-2A 20+75 Jo 4 4
T-2A 21440 Jo 4-5 4-5
T-2A 21+80 Jo 4 4
T-2B 21+90 Jo S S
T-2B 22+20 Jo 5 5
T-2B 24+60 Jo 4 4
T-2B 24490 Jo 6 6
T-2B 25405 Jo 3 3
T-2B 25+35 Jo 7 7
T-2B 25+60 Jo 6 6
T-2B 25+80 Jo 6 6
T-2B 26+20 Jo 5-6 5-6
T-2B 26+60 Jo 4-5 4-5
T-2B 26+70 Jo 4 4
T-2B 26475 Jo 4 4
T-2B 26485 Jo 7 7
T-2B 27+20 Jo 7 7
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy,.q)

(Continued)

No. (meters +

Discontinunity

JRC Value Compilation

centimeters) Type JRC Range Joints Bedding Faults / Shears
T-2B 27+30 Jo 6-7 6-7
T-2C 0+00 Fa 3-4 3-4
T-2C 0+00 Fa 3-4 3-4
T-2C 0+70 Jo 5 5
T-2C 0+80 Jo 4 4
T-2C 1+10 Fa 3-4 3-4
T-2C 1+10 Jo 4 4
T-2C 1+20 Jo 3-4 3-4
T-2C 1+40 Fa 3 3
T-2C 1+70 Jo 5-6 5-6
T-2C 1470 Jo 6-7 6-7
T-2C 3470 Fa 3 3
T-2C 4400 Jo 2-3 2-3
T-2C 4+30 Jo 5-6 5-6
T-2C 4490 Jo 4-5 4-5
T-2C 5400 Jo 3-4 34
T-2C 5+70 Jo 4-5 4-5
T-3 0+20 Jo 3 3
T-3 0+25 Jo 3-4 3-4
T-3 0+45 Fa 2 2
T-3 0+50 Jo 3 3
T-3 1+60 Jo 2-3 2-3
T-3 2+40 Jo 3-4 3-4
T-3 3+15 Jo - 4 4
T-3 3470 Jo 5-6 5-6
T-3 4+50 Jo 3 3
T-3 5+35 Jo 4-6 4-6
T-3 5+35 Jo 4-6 4-6
T-3 5+35 Jo 5 5
T-3 5+75 Jo 3 3
T-3 5+90 Jo 3-5 3-5
T-3 7400 Fa 2-3 2-3
T-37+20 Jo 4-5 4-5
T-3 7+30 Jo 3-4 3-4
T-3 7+50 Fa 2-3 2-3
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy.)

(Continued)
JRC Value Compilation
No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-3 8+40 Jo 3-4 3-4
T-3 8+60 Jo 4-5 4-5
T-3 9400 Jo 3-5 3-5
T-3 9+55 Jo 3-4 3-4
T-3 9460 Jo 3-4 3-4
T-3 9+90 Jo 4-5 4-5
T-3 10400 Jo 6 6
T-4 0+60 Jo 5 5
T-4 0+70 Jo 3-4 3-4
T-4 0470 crushed zone 3-4 34
T-4 2+00 Jo 4 4
T-4 2410 Jo 3-4 3-4
T-4 2+15 Jo 4-5 4-5
T-4 2425 Jo 3-4 3-4
T-4 2445 Jo 3-4 3-4
T-4 2450 Jo 3-4 3-4
T-4 2+60 Jo 4-5 4-5
T-4 2+80 Jo 3-4 3-4
T-4 2492 Jo 5 5
T-4 3+08 Jo 4 4
T-4 3428 Jo 5-6 5-6
T-4 3+28 Jo 4-5 4-5
T-4 3+40 Jo 4-5 4-5
T-4 3+60 Jo 5-6 5-6
T-4 3+78 Jo 3-4 3-4
T-4 3+82 Jo 5-6 5-6
T-4 3494 Jo 3-4 3-4
T-4 4410 Jo 4-5 4-5
T-4 4420 Jo 6-7 6-7
T-4 4430 Jo 4-5 4-5
T-4 4450 Jo 3-4 3-4
T-4 4452 Jo 4 4
T-4 4+68 Fa 4 4
T-4 4478 Jo 5 5
T-4 4+80 Jo 5-6 5-6
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy,.1)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-4 4490 Jo 4-5 4-5
T-4 4490 Jo 3 3
T-4 5+10 Jo 4-5 4-5
T-4 5+48 Jo 34 3-4
T-4 5+56 Jo 3-4 3-4
T-4 5+62 Jo 4 4
T-4 5492 Jo 5 5
T-4 6+00 Jo 4-5 4-5
T-4 6+14 Jo 3-4 3-4
T-4 6+30 Jo 3-4 3-4
T-4 6+40 Jo 5-6 5-6
T-4 6+60 Jo 5 5
T-4 6468 Jo 7-8 7-8
T-4 7+02 Jo 4 4
T-4 7+02 Jo 3-4 34
T-4 7+28 Jo 4 4
T-4 7432 crushed zone 3-4 3-4
T-4 7+42 Jo 4-5 4-5
T-4 7+60 Jo 3 3
T-4 8+02 Jo 3-4 3-4
T-4 8+28 Jo 3-4 3-4
T-4 8+60 Jo 4-5 4-5
T-4 9+12 Jo 3 3
T-4 9430 Jo 3 3
T-5 0+05 Bd 4 4
T-5 0+05 Jo 3 3
T-5 1420 Bd 4-5 4-5
T-5 2+50 Jo 5 5
T-5 4+00 Jo 5 5
T-5 5+00 Jo 4 4
T-5 5+40 Jo 6 6
T-55+50 Jo 5 5
T-5 5+60 Jo 5-6 5-6
T-5 6470 Jo 3 3
T-57+40 Jo 5 5

Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy-q)

(Continued)
JRC Value Compilation
No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-5 8+40 Fa 4 4
T-5 8+50 Fa 6-8 6-8
T-5 8+70 Jo 4 4
T-5 9+60 Jo 4-5 4-5
T-5 9490 Jo 5-6 5-6
T-5 10+00 Fa 4-6 4-6
T-5 10+70 Jo 4 4
T-5 10490 Jo 4 4
T-511+00 Jo 6-7 6-7
T-S 11+40 Jo 7 7
T-511+75 Jo 5 5
T-512+00 Jo 4 4
T-5 12420 Jo 6 6
T-512+50 Jo 5 5
T-512+70. Bd 3-4 3-4
T-5 12+80 Jo 5 5
T-513+00 Jo 5 5
T-513+05 Fa 4 4
T-513+30 Jo 4 4
T-5 13+60 Jo 5 5
T-5 14+40 Jo 7 7
T-5 14+40 Jo 5 5
T-5 14+50 Bd 4 4
T-5 15+30 Jo 4 4
T-5 15455 Jo 5 5
T-5 15480 Jo 5 S
T-5 16400 Jo 3-4 3-4
T-5 16+30 Jo 3-4 3-4
T-5 16+40 Jo 6-7 6-7
T-5 16+60 Jo 7 7
T-5 16480 Jo 5 5
T-5 16490 Jo 5-6 5-6
T-5 17+60 Jo 6-7 6-7
T-5 17490 Fa 3 3
T-5 18+40 Jo (Breccia zone, 5 5
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofp.q)

(Continued)
JRC Value Compilation
No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-5 18450 Jo 4-5 4-5
T-5 19400 Jo 4 4
T-5 19+00 Jo 6 6 .
T-519+10 Bd 6 6
T-519+10 Jo 4 4
T-5 19410 Jo 4 4
T-5 19470 Jo 5-6 5-6
T-5 20400 Jo 6 6
T-6 10458 Jo 3-4 3-4
T-6 10+80 Jo 4-5 4-5
T-6 11+08 Jo 2-3 2-3
T-6 11+10 Fa 1-2 1-2
T-6 11+60 Jo 3-4 3-4
T-6 11+80 Jo 5-7 5-7
T-6 11488 Jo 5-6 5-6
T-6 11490 Jo 3 3
T-6 12+06 Jo 5-6 5-6
T-6 12+28 Jo 6-7 6-7
T-6 12470 Jo 5-6 5-6
T-6 12+80 Jo 2-4 2-4
T-6 13+76 Jo 3-4 3-4
T-6 13+84 Jo 6-7 6-7
T-6 13+84 Jo 6-7 6-7
T-6 14+02 Bd 5-6 5-6
T-6 14402 Jo 4-5 4-5
T-6 14+40 Jo 3-4 3-4
T-6 14+60 Jo 3-4 3-4
T-6 14+80 Jo 4-5 4-5
T-6 15+02 Bd 2-3 2-3
T-6 15+90 Jo 3-4 3-4
T-6 16+02 Jo 2-3 2-3
T-6 16424 Jo 3-4 3-4
T-6 16+60 Jo 5-6 5-6
T-6 16+82 Jo 5-6 5-6
T-6 17+20 Jo 3-4 3-4
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofp.y)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity

centimeters) Type JRC Range Joints Bedding Faults / Shears
T-6 17+50 Bd 3-4 3-4
T-6 18+14 Jo 3-4 3-4
T-6 18+24 Bd 5-6 5-6
T-6 18+40 Jo 5-6 5-6

T-11A 0477 Jo 5-6 5-6

T-11A 0+80 Jo 4-5 4-5

T-11A 1+30 Jo 5 5

T-11A 2+40 Jo 5 5

T-11A 2+60 Jo S 5

T-11A 3465 Jo 3 3

T-11A 4+20 Jo 5-6 5-6

T-11A 4+20 Jo 4-5 4-5

T-11A 4+80 Jo 3 3

T-11A 5+70 Jo 5 5

T-11A 5470 Jo 3-4 3-4

T-11A 6450 Jo 3-4 3-4

T-11A 7430 Jo 3 3

T-11A 7+30 Jo 6 6

T-11A 8+00 Jo 2-3 2-3

T-11A 8+30 Jo 4-5 4-5

T-11A 8+50 Jo 2-3 2-3

T-11A 8+70 Jo 4 4

T-11A 9+00 Jo 2-3 2-3

T-1TA 9410 Jo -’ 2 2

T-11A 9+40 Jo 4 4

T-11A 10+60 Jo 4 4

T-11A 10460 Jo 3 3

T-11TA 10490 Jo 3 3

T-11A 10490 Jo 3-4 3-4

T-11A 10490 Bd 4-5 4-5

T-11A 11410 Jo 3 3

T-11A 12+30 Jo 5 5

T-11B 0+40 Jo 5-6 5-6

T-11B 0+70 Jo 5-6 5-6

T-11B 0+80 Jo 6-7 6-7

Diablo Canyon ISFSI

Data Report F, Rev. 1 F-150f 84



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy.,)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-11B 2+45 Jo 3 3
T-11B 3+00 Jo 4-5 4-5
T-11B 4430 Jo 3 3
T-118 4+50 Jo 3-4 3-4
T-11B 4450 Jo 6-7 6-7
T-11B 5450 Jo 4-5 4-5
T-12 3+30 Jo 5-6 5-6
T-12 4+00 Jo 3-4 3-4
T-12 4400 Fa 3-8 3-8
T-12 4+30 Jo 4 4
T-12 5+02 Jo 5-6 5-6
T-12 6+00 Jo 3 3
T-12 7+40 Jo 4-5 4-5
T-12 7+80 Jo 5-6 5-6
T-12 7+80 Jo 3-4 3-4
T-12 8+30 Jo 3 3
T-12 12+60 Jo 3-4 34
T-12 13410 Jo 4-5 4-5
T-12 13+60 Jo 3 3
T-12 13+60 Jo 4-5 4-5
T-12 14400 Fa ) 5
T-12 14+30 Fa 6-7 6-7
T-13 0+00 Jo 4-5 4-5
T-13 1+80 Jo 5-6 5-6
T-13 2+10 Jo 4-5 4-5
T-13 2490 Jo 5-6 5-6
T-13 5+50 Jo 2-3 2-3
T-13 6+30 Jo 3 3
T-13 7400 Fa 3 3
T-13 7+10 Fa 3 3
T-13 7+40 Jo 6 6
T-13 7+60 Jo 5 5
T-13 7490 Jo 5 5
T-13 8+50 Jo 4 4
T-13 8+60 Jo 3-4 3-4
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofp.q)

(Continued)
JRC Value Compilation
No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-13 8+60 Jo 4-5 4-5
T-13 11+90 Jo 5 S
T-13 14450 Jo 4-5 4-5
T-13 18410 Jo 5 5
T-13 18+50 Jo 5-6 5-6
T-13 18+60 Jo 3 3
T-13 18+80 Jo 3 3
T-13 19+30 Jo 7 7
T-13 19450 Jo 3-4 3-4
T-14 0+30 Jo 3 3
T-14 0+50 Jo 4 4
T-14 0+70 Jo 3-4 3-4
T-14 0+85 Jo 5 5
T-14 1400 Jo 6-7 6-7
T-14 1410 Jo 6 6
T-14 1+10 Jo 6-7 6-7
T-14 1+10 Jo 5 5
T-14 1+40 Jo 7 7
T-14 1+40 Jo 6 4]
T-14 1450 Jo 6-7 6-7
T-14 1+60 Jo 5 5
T-14 1+90 Jo 4 4
T-14 2410 Jo 6 6
T-14 2+40 Jo 1) 6
T-14 3+00 Jo 8 8
T-14 3+30 Jo 5 5
T-14 4+00 Jo 4-5 4-5
T-14 4+30 Jo 4-5 4-5
T-14 4450 Jo 7-8 7-8
T-14 4450 Jo 3-4 3-4
T-14 4+70 Jo 5 5
T-14 4+80 Jo 6-7 6-7
T-14 6+20 Jo 5-6 5-6
T-14 6+60 Jo 7 7
T-14 7+00 Jo 4 4
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tof_,)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-14 7+20 Jo 4 4
T-14 7+60 Jo 3 3
T-14 7470 Jo 4-5 4-5
T-14 8+10 Jo 3 3
T-14 8+50 Jo 2-3 2-3
T-14 8+70 Jo 3 3
T-14 8+90 Jo 3 3
T-14 9+10 Jo 3-4 3-4
T-14 9+50 Jo 6-7 6-7
T-14 9+70 Jo 6-7 6-7
T-14 10+50 Jo 6-7 6-7
T-14 10+70 Jo 6 6
T-14 10+70 Jo 4 4
T-14 12+80 Jo 2 2
T-14 13+20. Jo 3 3
T-14 14420 Jo 5 5
T-14 15440 Jo 8 8
T-14 21+40 Jo 6-7 6-7
T-14 21+40 Jo 6-7 6-7
T-15 1+20 Jo 3-4 3-4
T-15 2+00 Jo 5-6 5-6
T-15 3+30 Jo 5 5
T-15 3+60 Jo 4 4
T-15 4400 Jo 4 4
T-15 4470 Jo 6 6
T-15 5+10 Jo 6 6
T-15 5+20 Jo 4 4
T-15 5+20 Jo 4 4
T-15 5+80 Jo 6 6
T-15 5+80 Jo 6 6
T-15 6430 Jo 7 7
T-15 6+90 Jo 4-5 4-5
T-15 7+60 Jo 3-4 3-4
T-15 7+80 Jo 2-3 2-3
T-15 8+10 Jo 4-8 4-8
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy.)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-15 8+40 Jo 4 4
T-15 9+50 Jo 5 5
T-15 9+70 Jo 6-7 6-7
T-159+70 Jo 5 5
T-15 9+80 Jo 3-4 3-4
T-1511+30 Jo 4 4
T-15 17+00 Jo 4-5 4-5
T-15 18+20 Jo 3-4 3-4
T-15 18+30 Jo 4 4
T-15 18+80 Jo 4-5 4-5
T-1519+10 Jo 4 4
T-1519+30 Jo 4-5 4-5
T-15 19450 Fa 4-5 4-5
T-17 0+16 Jo 6-10 6-10
T-17 0425 Jo 8-10 8-10
T-17 0+25 Jo 6-10 6-10
T-17 0+39 Jo 10-14 10-14
T-17 0+66 Jo 6-10 6-10
T-17 0+74 Jo 4-6 4-6
T-17 0+88 Jo 4-8 4-8
T-17 0+88 Jo 6-8 6-8
T-17 1+14 Jo 6-10 6-10
T-17 1+24 Jo 10-14 10-14
T-17 1+40 Jo 6-10 6-10
T-17 2+19 Jo 4-6 4-6
T-17 2435 Jo 6-8 6-8
T-17 2+75 Jo 4-8 4-8
T-17 2+95 Jo 6-10 6-10
T-17 3+18 Jo 8-10 8-10
T-17 3+30 Jo 6-10 6-10
T-17 3+40 Jo 6-10 6-10
T-17 3+70 Jo 8-12 8-12
T-17 3+90 Jo 6-8 6-8
T-17 4+50 Jo 4-8 4-8
T-17 4470 Jo 8-12 8-12
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy,.,)

(Continued)

No. (meters +

Discontinunity

JRC Value Compilation

centimeters) Type JRC Range Joints Bedding Faults / Shears
T-17 5+60 Fa 8-10 8-10
T-17 6410 Jo 4-6 4-6

T-17 6417 Jo 6-8 6-8

T-17 6437 Jo 10-12 10-12

T-17 6+61 Jo 8-10 8-10

T-17 6+28 Jo 4-6 4-6

T-17 7430 Jo 6-10 6-10

T-17 7+55 Jo 4-6 4-6

T-17 7+98 Jo 6-8 6-8

T-17 8+40 Jo 4-6 4-6

T-17 8468 Jo 4-6 4-6

T-17 8+90 Jo 6-8 6-8

T-17 9+00 Jo 4-6 4-6

T-17 9474 Fa 6-8 6-8
T-17 9+88 Fa 6-10 6-10
T-17 10+15 Jo 8-10 8-10

T-17 10+40 Fa 2-4 2-4
T-17 10+60 Jo 6-8 6-8
T-17 10+66 Jo 8-12 8-12
T-17 10+82 Jo 6-8 6-8

T-17B 0+26 Jo 6-8 6-8

T-17B 0+45 Jo 6-8 6-8

T-17B 0+53 Jo 10-12 10-12

T-17B 1+18 Jo 4-6 4-6
T-17B 2+12 Jo 6-8 6-8

T-17B 3+00 Jo 8-10 8-10

T-17B 3+62 Jo 4-8 4-8

T-17B 3+84 Jo 6-8 6-8
T-17B 4+28 Jo 6-8 6-8

T-17B 4+60 Jo 8-10 8-10

T-17B 5+10 Jo 8-10 8-10

T-17B 5+60 Jo 8-10 8-10

T-17B 5+90 Jo 8-10 8-10

T-17B 6+10 Jo 8-10 8-10

T-17B 6+21 Jo 6-8 6-8
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy.q)

(Continued)
JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-17B 6435 Jo 6-8 6-8
T-17B 6+48 Jo 10-12 10-12
T-17B 6+62 Jo 6-8 6-8
T-17B 7+06 Jo 6-8 6-8
T-17B 7+36 Jo 10-12 10-12
T-17B 7+77 Jo 10-12 10-12
T-17B 8+00 Jo 8-10 8-10
T-18A 0+20 Jo 2-4 2-4
T-18A 0+60 Jo 4-6 4-6
T-18A 1+05 Jo 8-10 8-10
T-18A 1+40 Jo 8-10 8-10
T-18A 1+60 Jo 6-8 6-8
T-18A 1+90 Jo 6-8 6-8
T-18A 2+00 Jo 8-10 8-10
T-18A 2+38 Jo 12-14 12-14
T-18A 2+38 Jo 8-10 8-10
T-18A 3+10 Jo 6-8 6-8
T-18A 3+10 Jo 8-10 8-10
T-18A 4+00 Jo 10-12 10-12
T-18A 4+60 Jo 8-10 8-10
T-18A 5470 Jo 6-8 6-8
T-18A 2490 Jo 8-10 8-10
T-18A 3+80 Jo 8-10 8-10
T-18A 5+10 Jo 8-10 8-10
T-18B 0+40 Jo 6-10 6-10
T-18B 0+60 Jo 6-10 6-10
T-18B 0+72 Jo 6-8 6-8
T-18B 0+89 Jo 8-10 8-10
T-18B 0+90 Jo 8-12 8-12
T-18B 1+00 Jo 6-12 6-12
T-18B 1+20 Jo 4-6 4-6
T-18B 1+21 Jo 6 6
T-18B 1+45 Jo 4-6 4-6
T-18B 1+60 Jo 6-8 6-8
T-18B 1+68 Jo 6-10 6-10
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofyq)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-18B 1+82 Jo 8-10 8-10
T-18B 1+94 Jo 8-10 8-10
T-18B 2+00 Jo 6-8 6-8
T-18B 2+08 Jo 4-6 4-6
T-18B 2+15 Fa 6-8 6-8
T-18B 2+64 Jo 8-10 8-10
T-18B 2+78 Jo 6-8 6-8
T-18B 2+94 Jo 6-10 6-10
T-18B 3+10 Jo 6-8 6-8
T-18B 3+24 Jo 2-4 2-4
T-18B 3+40 Jo 2-4 2-4
T-18B 3+98 Jo 6-8 6-8
T-18B 3498 Jo 6-8 6-8
T-18B 4+30 Jo 2-4 2-4
T-188B 4+30 Jo 4-6 4-6
T-18B 5+44 Jo 6-8 6-8
T-18B 6+60 Jo 6-8 6-8
T-18B 6+70 Jo 4-6 4-6
T-18B 7+23 Jo 4-6 4-6
T-18B 7+60 Jo 6-8 6-8
T-18B 7+70 Jo 6-8 6-8
T-18B 7+80 Jo 4-6 4-6
T-18B 8+00 Jo 6-8 6-8
T-18B 8+15 Fa 6-12 6-12
T-18B 8+54 Jo 8-10 8-10
T-18B 8+68 Jo 6-10 6-10
T-18B 8+96 Jo 8-10 8-10
T-18B 9+10 Jo 6-8 6-8
T-18B 9+28 Jo 4-6 4-6
T-18B 9450 Jo 6-8 6-8
T-18B 9+66 Fa 4-8 4-8
T-18B 9+90 Jo 4-6 4-6
T-18B 9490 Jo 4-6 4-6
T-18B 10+40 Jo 6-8 6-8
T-18B 10+70 Jo 4-6 4-6
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy,;)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity
centimeters) Type JRC Range Joints Bedding Faults / Shears
T-18B 10+78 Jo 6-8 6-8
T-191 Jo 6-8 6-8
T-19 2 Jo 4-6 4-6
T-19 3 Jo 4-6 4-6
T-194 Jo 4-6 4-6
T-19 5 Jo 4-6 4-6
T-196 Jo 2-4 2-4
T-197 Jo 6-8 6-8
T-19 8 Jo 4-6 4-6
T-199 Jo 6-8 6-8
T-19 10 Jo 8-10 8-10
T-19 11 Jo 8-10 8-10
T-19 12 Jo 8-10 8-10
T-19 13 Jo 6-8 6-8
T-19 14 . Jo 6-8 6-8
T-20B 0-40 Jo 4-6 4-6
T-20B 0-05 Jo 8-10 8-10
T-20B 0+00 Jo 8-10 8-10
T-20B 0+01 Jo 6-8 6-8
T-20B 0+35 Jo 6-8 6-8
T-20B 0470 Jo 4-6 4-6
T-20B 2+3 Jo 2-4 2-4
T-20B 2+65 Jo 2-4 2-4
T-20B 2+9 Jo 4-6 4-6
T-20B 3+15 Fa 2-4 2-4
T-20B 3+4 Jo 8-10 8-10
T-20B 3+5 Jo 6-8 6-8
T-20B 4+2 Jo 8-10 8-10
T-20B 7+0 Jo 8-12 8-12
T-20B 7+4 Jo 6-8 6-8
T-20B 7+9 Jo 8-10 8-10
T-20B 7+9 Bd 2-4 2-4
T-20B 7+9 Jo 8-10 8-10
T-20B 7+7 Jo 8-10 8-10
T-21 1425 Jo 4-6 4-6
Diablo Canyon ISFSI
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy,.;)

(Continued)

No. (meters +

Discontinunity

JRC Value Compilation

Diablo Canyon ISFSI

centimeters) Type JRC Range Joints Bedding Faults / Shears
T-21 1450 Jo 4-6 4-6
T-21 14+00 Jo 6-8 6-8
T-21 15+00 Jo 2-4 2-4
T-21 16+50 Jo 4-6 4-6
T-21 19+00 Jo 2-4 2-4
T-21 18+50 Jo 6-8 6-8
T-21 20+00 Jo 8-10 8-10
T-21 20+50 Jo 6-8 6-8
T-21 23+00 Jo 4-6 4-6
T-21 23+50 Jo 4-6 4-6
T-21 26+00 Jo 6-8 6-8
T-21 26400 Jo 6-8 6-8
T-21 26450 Jo 8-10 8-10
RR-1 24 Bd 4-6 4-6
RR-1 25 Jo 4-6 4-6
‘RR-1 26 Jo 6-8 6-8
RR-1 27 Jo 6 6
RR-1 28 Bd 6 6
RR-1 29 Jo 8-10 8-10
RR-1 30 Jo 8 8
RR-1 31 Bd 6 6
RR-1 32 Jo 6 6
RR-1 33 Jo 6-8 6-8
RR-1 34 Bd 4 4
RR-1 35 Jo 8-10 8-10
RR-1 36 Jo 10 10
RR-1 37 Jo 8 8
DS-1 0+10 Jo 10-12 10-12
DS-1 0+30 Jo 10 10
DS-1 0+30 Jo 12 12
DS-1 0+50 Jo 0-8 6-8
DS-1 0+70 Jo 14 14
DS-1 0+90 Jo 8-10 8-10
DS-1 0490 Jo 6-8 6-8
DS-1 1+00 Jo 8-10 8-10
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofy.q)
(Continued)

JRC Value Compilation

No. (meters + Discontinunity

centimeters) Type JRC Range Joints Bedding Faults / Shears
DS-1 1400 Jo 6-8 6-8
DS-1 1+50 Jo 6-8 6-8
DS-1 1450 Jo 4-6 4-6
DS-1 1+80 Jo 4-6 4-6
DS-1 3400 Jo 6-8 6-8
DS-1 3+80 Jo 14-16 14-16
DS-1 3+80 Fa 8-10 8-10
DS-1 4+10 Fa 6-8 6-8
DS-1 4+10 Fa 6-8 6-8
DS-1 4+80 Jo 4-6 4-6
DS-1 4480 Fa 6-8 6-8
DS-1 5+00 Jo 8-10 8-10
DS-1 5+20 Jo 6-8 6-8
DS-1 5+20 Fa 14-16 14-16
DS-1 5+50 Fa 12-14 12-14
DS-1 5+80 Fa 6-8 6-8
DS-1 5+80 Fa 6-8 : 6-8

JRC Compilation Value

Average= 5.60 4.40 5.54
JRC Compilation Value
Standard Deviation=  2.29 1.22 3.24
Joints Bedding Faults / Shears
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Table F-2. Discontinunity Joint Roughness Coefficient Table - Sandstone
(Tofy.2)

JRC Value Compilation

Trench and Station

No. {meters + Discontinunity Faults /
centimeters) Type JRC Range Joints Bedding Shears
T-1 3+26 Jo 4-5 4-5
T-1 3427 Jo 4-5 4-5
T-13+28 Jo 4-5 4-5
T-1 3455 Fa 2-3 2-3
T-1 3+70 Jo 4-6 4-6
T-1 3+75 Jo 4-¢ 4-6
T-1 3+80 Jo 4-6 4-6
T-1 4+06 Fa 2-3 2-3
T-1 22+64 Jo 7-8 7-8
T-1 22476 Jo 5-6 5-6
T-1 22+94 Jo 5-7 5-7
T-1 23+06 Jo 5-6 5-6
T-1 23+08 Jo 6 6
T-1 23+24 Jo 3-4 3-4
T-1 23+60 Jo 6-7 6-7
T-1 23468 Jo 5-4 5-4
T-1 24+00 Fa 2-3 2-3
T-1 24+04 Fa 2-3 2-3
T-17 11405 Fa 6-10 6-10
T-17 11476 Fa 2-4 2-4
T-17 12402 Fa 2-4 2-4
T-17 11474 Jo 4-6 4-6
T-17 12+30 Jo 4-6 4-6
T-17 12462 Jo 4-6 4-6
T-17 12464 Jo 2-4 2-4
T-17 12480 Jo 2-4 2-4
T-17 13+70 Jo 8-10 8-10
T-17 14412 Jo 4-6 4-6
T-17 15+10 Jo 4-8 4-8
T-17 15430 Fa 2-4 2-4
T-17 15+60 Jo 4-6 4-6
T-17 15490 Jo 10-12 10-12
Diablo Canyon ISFSI
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Table F-2. Discontinunity Joint Roughness Coefficient Table - Sandstone
(Tofy.») (Continued)

JRC Value Compilation

Trench and Station

No. (meters + Discontinunity Faults /
centimeters) Type JRC Range Joints Bedding Shears
T-17 16+30 Fa 2-4 2-4
T-17 16450 Jo 4-6 4-6

T-17 16+50 Jo 6-10 6-10

T-17 16+82 Jo 4-6 4-6

T-17 17428 Jo 4-6 4-6

T-17 17+45 Jo 4-6 4-6

T-17 17+80 Jo 6-8 6-8

T-17 17+94 Jo 4-6 4-6

T-17 18+10 Jo 8-10 8-10

T-17 18+20 Jo 4-6 4-6

T-17 18+72 Fa 4-6 4-6
T-17 19+00 Fa 2-6 2-6
T-17 19423 Fa 6-8 6-8
T-17 19437 Jo 2-4 2-4

T-17 19+47 Jo 4-6 4-6

T-17 20+11 Jo 4-6 4-6

T-17 20+45 Jo (Fa?) 6-8 6-8

T-17 20+93 Jo 6-8 6-8

T-17 21+19 Jo 4-6 4-6

T-17 21427 Jo 2-4 2-4

T-17 21427 Jo 2-4 2-4

T-17 22+43 Jo 2-4 2-4

T-17 22+55 Jo 2-4 2-4

T-17 25420 Fa 0-2 0-2
T-17 25+40 Jo 2-6 2-6

T-17 25+43 Jo 4-6 4-6

T-17 25+47 Jo 4-6 4-6

T-17 26+40 Jo 6-8 6-8

T-17 28+38 Jo 4-6 4-6

T-17 28+65 Jo 2-4 2-4

T-17 28473 Jo 4-6 4-6

T-17 29408 Jo 2-6 2-6

T-17 29+44 Jo 2-4 2-4
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Table F-2. Discontinunity Joint Roughness Coefficient Table - Sandstone
(Tof,.2) (Continued)

Trench and Station

JRC Value Compilation

No. (meters + Discontinunity Faults /
centimeters) Type JRC Range Joints Bedding Shears
T-17 30+30 Jo 4-6 4-6
T-17 30+75 Jo 4-6 4-6
RR-1 1 Jo 14 14
RR-1 2 Jo 6 6
RR-1 3 Jo 8 8
RR-2 4 Jo 12-14 12-14
RR-2 5 Jo 6-8 6-8
RR-2 6 Jo 8-10 8-10
RR-2 7 Jo 8-10 8-10
RR-2 8 Jo 6-8 6-8
RR-2 9 Jo 10-12 10-12
RR-2 10 Jo 8-10 8-10
RR-2 11 Jo 8 8
RR-2 12 Jo 6-8 6-8
RR-2 13 Jo 10-12 10-12
RR-2 16 Bd 6 6
RR-2 17 Jo 4-6 4-6
RR-2 18 Jo 8 8
RR-2 19 Jo 8 8
RR-2 20 Bd 6-8 6-8
RR-2 21 Jo 8 8
RR-2 22 Jo 12-14 12-14
RR-2 23 Bd 6 6
JRC Compilation Value Average= 5.99 6.50 3.60
JRC Compilation Value Standard
Deviation= 2.64 1.00 2.27
Joints Bedding Faults /
Shears
Diablo Canyon ISFSI
Data Report F, Rev. 1 F-28 of 84



(Tofy1a)

Trench and Station

JRC Value Compilation

Table F-3. Discontinunity Joint Roughness Coefficient Table - Friable Dolomite

No. (meters + Discontinunity Faults /
centimeters) Type JRC Range Joints Bedding Shears
T-6 0+64 Jo 3-4 3-4
T-6 0+64 Jo 3 3
T-6 2+53 Jo 4-5 4-5
T-6 4402 Jo 3 3
T-6 4+40 Jo 3 3
T-6 4460 Jo 2-3 2-3
T-6 4498 Jo 2-3 2-3
T-6 5+60 Jo 4-5 4-5
T-6 5+72 Jo 2-3 2-3
T-6 6+28 Jo 3-4 3-4
T-6 7+26 Jo 3 3
T-6 7+56 Jo 2-3 2-3
- T-67+88 Jo 2-3 2-3
T-6 8472 Fa 2-3 2-3
T-6 8+84 Jo 3-4 34
T-6 8+88 Jo 3-4 3-4
T-6 9+40 Jo 3 3
T-6 9+40 Jo 2-3 2-3
T-6 9+64 Jo 3-4 3-4
T-6 10+08 Jo 3-4 3-4
T-6 10408 Jo 5-6 5-6
T-6 10+08 Jo 4 4
T-6 10+36 Jo 3-4 3-4
JRC Compilation Value Average= 3.34 0 2.50
JRC Compilation Value Standard
Deviation= 0.94 0 0.71
Joints Bedding Fauits /
Shears
Diablo Canyon ISFSI
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Table F-4. Discontinunity Joint Roughness Coefficient Table - Friable
Sandstone (Tof,.»,)

Trench and Station

JRC Value Compilation

Diablo Canyon ISFSI

No. (meters + Discontinunity Faults /
centimeters) Type JRC Range Joints Bedding Shears
T-1 4434 Jo S 5
T-1 4+34 Jo 4 4
T-14+56 Jo 6-7 6-7
T-14+62 Jo 5 5
T-1 14460 Fa 2 2
T-1 16+34 Fa 2-3 2-3
T-1 16+38 Fa 2-3 2-3
T-1 21450 Jo 3-5 3-5
T-121+68 Jo 5-7 5-7
T-1 21472 Jo 8-9 8-9
T-1 21+90 Jo 4-6 4-6
T-122+20 Jo 5-7 5-7
T-1 22432 Jo 5-6 5-6
T-1 22+44 Jo 7 7
JRC Compilation Value Average= 5.78 0.00 2.40
JRC Compilation Value Standard
Deviation= 1.52 0.00 0.55
Joints Bedding Faults /
Shears
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Table F-5: Discontinuity Data for Minor Faults’

Slickensides
Trench/Field Trench Fault Fault }Fault Striation (s) or
Number Location Strike Dip Rake mullions (m) Person and Date
T-1 St. 23 170 858S 50s m JLB 6/9/00
T-1 St. 24 297 72S 5-10w s CMB 6/9/00
T-2A St 0.4 279 708 8E m JLB 6/11/00
T-2A St. 15 286 | 75 NE 20w s JLB 6/11/00
T-2C St. 3.6 281 70N 68 E s JNB/CMB 6/20/00
T-2C St. 1.2 264 84S 1SW s JNB/CMB 6/20/00
T-2C St. 0 280 708 0 s JNB/CMB 6/20/00
T-2C St. 0 295 80 S 0 s JNB/CMB 6/20/00
T-3 St. 7.5 295 |55-758S 18 SE m WDP 7/10/00
T-5 St. 18 70 85N 2E s WDP 8/2/00
T-7 St. 3.6 265 65N 15E s JLB 6/12/00
T-11A St. 6 304 818 43 E s RDK 8/8/00
T-11A St. 2.4 282 87 N Subhor. s RDK 8/8/00
T-11C St. 3.5 85 73S Subhor. s JNB 6/19/00
T-12 St. 4 291 75N 10E s JNB 6/20/00
T-12 St. 4 291 75N 8E m JNB 6/20/00
T-12 St. 4.7 300 568 10E S JNB 6/20/00
T-12  |st. 14 292 60 S 10W s JNB 6/20/00
T-13 St. 6.5 301 44 S 10w S JNB 6/20/00
T-14B St. 1.0 95 81N 0 m JLB 8/7/00
T-14B St. 1.5 101 86 S Subhor. m JLB 8/7/00
T-14B St. 2.0 104 88N Subhor. m JLB 8/7/00
T-15 St. 18.5 297 83N Subhor. S JNB 6/20/00
T-17A St. 41 265 84 N 65 W s JLB 8/2/00
T-17A St. 39 296 80N 47 W S JLB 8/2/00
T-17A St. 45.5 254 65N Subhor. s JLB 8/2/00
T-17A St. 11 90 85S Subhor. s JLB 8/2/00
T-18B St. 7.5 300 |86-90 S| Subhor.-45 m JLB 8/23/00
T-20A St. 26 298 63 S 16 SE s JLB 11/30/00
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Data Report F, Rev. 1 F-31 of 84




Table F-5: Discontinuity Data for Minor Faults' (continued)

Slickensides
Trench/Field Trench Fault Fault JFault Striation (s) or
Number Location Strike Dip Rake muilions (m)} | Person and Date
T-20B St. 3.2 273 61S 16 W 3 JLB 12/6/00
JLB 4/16/01 WRL
T-21 St. 20.5 286 80N Subhor. s
4/28/01
Field 1 Diablo Canyon Rd. cut] 305 75N Subhor. m+s WRL
Field 2 Diablo Canyon Rd. cut 305 75N 10E m+s WRL/JLB/WDP
across from Raw >/17/01
Water Reservoirs and
along projection of
ISFSi site faults.
Confirmed with JLB-
17-1 station GPS 023
N 35°51.264' W
120° 51.264".
JLB-17-2 296 80N 10 E m (?) WRL/JLB/WDP
GPS 024
N35°12.927"
W120°51.234'. North
wall of Diablo Canyon.

! Fault is any discontinuity along which displacement of rock has occurred.
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Table F-6. Discontinuity Spacing Measurements from Test Trenches, ISFSI Study
Area.

Spacing (ft) (ft) Spacing (ft)

T-1 0.51 044 1.84
T-2 1.24 1.51 7.87
T-3 1.29 1.19 3.61
T-4 0.49 0.36 1.71
T-5 1.23 1.19 4.92
T-6 0.82 0.72 3.15
T-11 1.47 1.51 541
T-12 2.26 3.40 14.10
T-13 278 3.63 11.81
T-14 1.10 1.31 6.89
T-16 1.43 1.36 492
T-17 0.92 0.75 3.08
T-18 1.06 1.08 3.80
T-20 1.43 2.21 9.18
T-21 3.22 2.89 8.20

Includes all data from the discontinuity characterization forms (Attachment 1).
Spacing measurements exclude friable zones (Tof;,.;, and Tofp2,) and zones of
poor exposure in the trenches.
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FIGURE F-3
JOINT ROUGHNESS PROFILES (JRC)

Range

BEDDING PLANES, AND FAULTS

TYPICAL RANGE IN ROUGHNESS OF JOINTS,

AND

Diablo Canyon ISFSI Data Report F, Rev. 1

F-36 of 84



Discontinuity Spacing (ft)

14.00 -

12.00 -

10.00 -

8.00

6.00

4.00 |
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0.00

T2 T3 T4 T5 T-6 T-11 T-12 T-13 T-14 T-15 T-17 T-18 T-20 T-21

e

.....

I R NEN

Test Pit

Explanation

Mean Discontinuity Spacing (ft)
I Standard Deviation (ft)

—e— Maximum Spacing (ft)

Note: Analysis of all data from the discontinuity characterization forms (attachment 1) as tabulated on Table F-6

DIABLO CANYON ISFSI

FIGURE F-4
DISCONTINUITY SPACING AT ISFSI SITE-EXCLUDING
ALTERED ROCK AND COVERED ZONES
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ATTACHMENT 1

DATA REPORT F

DISCONTINUITY CHARACTERIZATION FORMS

T-1

T-2a

T-2b

T-2¢

T-3

T-4

T-5

T-6

T-11a

T-11b

T-12

T-13

T-14a

T-15

T-17a

T-17b

T-18a

T-18b

T-19

T-20a and T-20c
T-20b

T-21

Reservoir Road Cut RR
Reservoir Road Cut RR-2
Dozer Cut DS-1
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JeenoH

PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

\.’ (\ o4 2)

{
3
\

Domain I I

Date: blioloo Logged By: S.Bachniboer (0. Bl rnan Location: o PP \eFel Tremewn T (v b 3)

Stubom Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
Do’ Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
1440 3o ar 210 56 T.- S1.0p. Mn Shuie g, H.5 Pry
1430 Jeint 3471 %% Soma peotheevy ; Ma 5-6
7200 Jaoint 00 Lo T Suif. Ondehon, Mo 56
2400 Jomt 200 Y T N 5-6 \

2-40 Juint oi0 s Ti- $1.0p. " 6-3

21490 Jennt 0o¢ A " " 6-%

+70 foult 198 24 Ti Jow QovGe 2-3

2:%0 Jerint 18 36 T Slight Onciaim 6-1
2430 Juint 18 1 T " 6-1 :

2436 Teint s 42 : Shightly Weniherr 2 g
3126 o 221 4% T y Y-s
313 Tonri 201 43 T " Y.$
3% Jennt o 4} T " 4.5 ;

3055 Favlt 35§ 32 Ti L lem oy Gogg 243

3+40 Jont 190 53 T; sl "U*-Huml; Mn Y. 4 ‘

2435 Ternt 152 g2 T X Y0 @

3450 Ternt 190 %% T: " ¥ :

4+0b Fault 15 22 T 0.-1.0 cm _clay govge i-3 :

" Tennt 197 32 T, Sl, Weather py '

o34 Jernt 155 LS T " Y

Y456 Jeant 142 13 T N 6-?

4] Terat 12 W T. - 5 X

Y Gy Rl 210 1o Ti O5eS tm Clap quyy 2z ¥
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong intluence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures .
(4)- influences surficial raveling, but not gross cut stability Shadion Pnealuliemants ta wiedtert,  Shadas Ae @ Oweh G Ak .
(5)-minor influence on slope stability and rock mass response 2nd of weenca Dt 9 S
Diablo Canyon ISFSI W Ol

- Data Report F, Rev. 1 .
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TTecned |

PG&E Diablo Canyon ISFS| Project

_ DISCONTINUITY CHARACTERIZATION FORM

(7472

Domain I g I

G

Date: &/io/oo Logged By: T. Buchhuber, (. Brankman Location: pcpP  jors) T (240 3)
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Intilling Roughness Reaction Conditions Rating (1-5)
Py
!
%
L3y Fadk las 5 T 0.5-10 em chay gugr 2-3
s3] Faul ) 35 T . 2-3 A
2450 | Jeant 1S 43 T Owictaed; Thom Ciny [ral 3.5 f
168 Tenot 296 N T S1. O wiclahon 57 ,
Y| Towmt 235 3 T Sl Weathe wd -9 !
30| Toymt 290 2% Ti " Y-6
w20l Tont 2058 g0 T " 5-1
12332]  Jovnd 200 30 T S1, Weathered; Ma 56
Rty | Tonr 260 A T 51. Weothaded, O . ?
2t ]  Jond 243 64 T.-51.0p. | Sl Wothewd -3 !
22460 Bedehn ns-ias | s-o !
224361 Juint 2%5 33 T Ordlited Sb I
22+4 Teni {1 . 1o T, Gypson fGln coghng 53
23406 Joint ol 74 T Onidiodl 56
1340t Jom 0y %1 T §1. Weatuwed A
23404 Teint 01§ 54 Ti Sl Weathyeed 3.y
23440 Jipint 0ay 16 T, “ 63
23148 Jun! 159 by Ti " 5-4
404 Fodt 2y L T [ gurbyce decd v Y
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability
(5)-minor influence on slope stability and rock mass responsc %d___\
Diablo Canyon ISFSI F-400f84 WW .

Data Report F, Rev. 1
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( ; ( | Trench | (j 4 3>Domain [ ‘~J |
| PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Date: 6iofoo Logged By: J. Backhober, €. Bronkwan Location: DcPP 1sFgy Teemdh T-1 af3)
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
gatle}! Faoly 145 EAd l i - Et,.m oy ? Doy gray
3y Faulr L1/RY 39 T.l ¥ \1 ’ -3, wovy ( y 35.
M4y Fauls U0 10 - N M 7 %_
450 Jant 0LO 16 T S\ Wealhored y-$ )
24155 Teipt 10 %5 T v 6 k:("
Uiy Jeant B35 18 T " y-§ d;
446§ Jinnt oOvo 30 T $1, Weatheral : 4dn -6
1'% Jeint 115 60 Ti Thi_clay ccabey 3-¢ [
15110 Jeint 018 6 Ti 51 Weatheewrl, Ore 6%
598 Jeint 210 %6 Ti $1. Weatherd $-6
15440 Jovat 003 %0 T S\, Weathari; Qv 6
15438 Jennt 30§ 2% Ti " 3% I
2404 Tennt 200 30 T 51, Weathered ? |
2%*60 Jennt ols 32 T " 56
26434 Jgint lqy %6 Ti " 6
163 Jeint 268 Se Ti " 62
M0 | Jeint 35 30 Ti " ¢
13120 Jepwr 186 %5 Ti 51, Whathend Qg Te0
22240t Tenms 150 10 T S1. Weathew d 5
29| Ternt 20 %0 Al - -8
2355 1 Jeund 260 Y4 T " ?
2a62]  Jent 05 £1 T - ¢
1143 Toort 265 Ss T 31 Weothetd, Qg 6-1 J
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stabitity Wik Ddomh Sandchwe ;1 Covbaady .*r,wal 2510 m.
(S)-minor influence on slope stability and rock mass response Y jeinl e "qlﬂf arit huoald wf Rk j’M

Diablo Canyon ISFSI .
Data Report F, Rev. 1
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( ' {‘5' : “TrencH T- Za.
S PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Domain i__:

T2/,
Date: @I”!OO Logged By: 1 Badﬂ‘wber, C. Bavbmun Location: DCPP 1SFST Trenen T Za; Ecust- West Powrbem, /
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling ‘Roughness Reaction Conditions Rating (1-5)

ox40 ) |2e3 T TioSt gp | Suidees mn S- e (air
D4So > 191 8s T LU wild pan -1
Dvrby N ) 246 b AL Tioqtl.or, | MA cta. S-& v
Dt B0 Y DO\ 12 T N P A-5

01+9% 251 1 T Mo, cts. 4-5

\y 00 ) 1909 86 T Mo, gl wakd. 4-5

L+ 1® 3 | 204 70 T Ma., ny 2-4

L+ 39 3 024 15 s Mn s ox S-6

Zanrn wlniwe loleachs

|+ 65 ) 26 A T <l Mg, 2-4

1+67 J 229 24 T " o)

L+ 7% 227 A5 I - 4-95

1+ 80 S| 2223 86 T - 3

2+00 I3 359 25 - (il; w;ui,.{w Slevs 3

Stiewsy 020, 23

24895 Y] 277 ) T Ma. $tain 4-5

2+93% 3] Oz 70 T, An_ Stave ovd. 2

Iy lo Y 251 % T AT 4 stepped

L+20 N o1s 51 -l Ma 4

429 ) 246 | L4 T ~ o

4 4773 D 244 b2 T nd o)

S 460 ) 290 i ol - 2

S +80 ) 249 70 Ti-Stop | My Db

S5+90 0 211 40 T Mn 5

Significance Rating: (1)-primary influence on gross stability and slope geometry
{2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures

{4)- intluences surficial raveling, but not gross cut stability e number £ lc16 or | €& PaCain gf Becrtes chard

97
| o &7
Diablo Canyon ISFSI _ L - v o S

- ... F-42 of 84
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(5)-minor influence on slope stability and rock mass response Mns Mranyansse




, TrencH T -Zao Domain E.(_—J
PG&E Diablo Canyon ISFSI Prolect

DISCONTINUITY CHARACTERIZATION FORM

T2f2
Date: (/i /0s Logged By: i q/cmp ' Location: vepp ggen Tronch T- 2 €-0) Scamcnt
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
loxto ) %0 82 T A Stain a4-5
(o% 50 R 211 8% T P 0 2-3
o+ 90 s) 219 72 i - 4.
1t 20 068 | 78 X My 2.2
Rocw vn Tekaske lootinm. Wur ot wiaits  4latv toeal _T+70 40 |942%0
0) * %0 M 249 > -+ - 2.4
10190 ) 236 A T - 3~ 4
12xZ20 ) 273 70 T - =
12+20 ) 026 &4 ol - 3-4
4+20 Il o090 8o Tt = 2-3
4+ 20 | 215 84 T - 2-2
Spale .y e An Do) 2aw
14+ 40 3| 193 L4 il M 3-4
14+%50 ) 2t S T sl Mg, -4
Svnoatls eoliglhag,
14 +o0 O 204 19 Yi-sl gppn |5t Scbbor €aborie o-\
s\.,.r Petall el Jnnet v/
144719 280 15 T -Clggen [Stieks Q-1
15 +i0 D 235 b2 X Ma_ ox 2
[xz20 3] 2322 s> T S\ wkd. e, 4
1S+40 O 259 B2 Ti-gl 00 ] A 0w 2
19450 .3 220 88 <l gp. S _oxid. Bt O-2
e+ 25 22% 80 T - 2
[7+00 O 106 86 Ti-slop. | Mn. 3
. Wit helyg lvee
T+o6 o 220 90 T, An 2
17+50 ) 19 4 6o T M 4-6
Significance Rating: (1)-primary influence on gross stability and slope geometry .
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses: controls deep stability
(3)- moderate intluence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability
(5)-minor influence on slope stability and rock mass responsc )M_
Diablo Canyon ISFSI. -, F-43.0f 84 .
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pese

) /TéENCH Z& E--‘\/\/

PG&E Diablo Cényon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Domain Ii__:

T2 / 2
Date: /oo Logged By: emef S Location: DCPP 15FS1 Tremch TZa tod Segment
Discontinuity Dip Geometry Weathering/ (JIRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
1H+10 O 114 29 i aadiaed {oyy 2
1D t20 4 21\ i’ L MAn 4
ID4L0 196 8% o My - ox 4
19+90 J 122 14 ) O 3-9
D+70 299 B T Ao D% o)
1% +80 ) 224 g4 aat sl me, 4-%
\2+90 I oo po 'T".'solb' Qx 4-%5
20410 e 84 ! o%. 4
o+ 18 3ol S\ Ti-gop, ox 4
21+ 40 269 A6 Ti-glop.] ow,glwe, 4-5
23 + 80 ) 0o &l T ox%. 4
En) Boy Teed oo
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses: controls deep stability
(3)- moderate influence on gross stability, controls smalier failures
{4)- influences surficial raveling, but not gross cut stability
(5)-minor influence on slope stability and rock mass response 7W
P L
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( . { Teenen A N-S
‘ | PG&E Diablo Cényon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Domain Ii J

Date: 6l oo Logged By: CMB. 3R Location: ¢ pp VSESL Trenda T-2b N-y Sogmeat Tal4
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Dircction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
21 ¥%0 2069 e st ool ox. =Y
12420 ) 200 85 Ti-stop.|ox, 5
24 $6L0 I $9 T ox 4
24 +90 ) 09% Bk T Q. Mn &
25+0S 201 11 . Q. o)
251325 > 298 84 Ti-SVep_ | ox. 1
29160 O o X-2%) B6 I 2% o
25+6n 3 198 A4 ool - b
26420 ) 0715% 81 T or , tAw 5-6
264+ LD __ D 212 % . — 4.5
206+ 70 1\ 13 90 T ox 4
26+3% D 222 74 . an 4
2L+ PSS 212 24 . ax 'l
27+ 209 2\L Plo T 7
22 % %04 256 | 93 X or -7
Note: Rocbif 1-¢ Ardacr aL0dets rmote wadoive hibdter wbhan b g s Wm .
Significance Rating: (1)-primary influence on gross stability and slope geometry

(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate intluence on gross stability, controls smaller failures

(4)- intluences surticial raveling, but not gross cut stability

(5)-minor influence on slope stability and rock mass response
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( “ [ TRENCH 7o

‘ PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Domain | T I

Date: 4[20]1000 Logged By: g, T8 Location: DCPP Borim Site Trencln T-2¢ ext
Discontuunty Dip Geomelry _ Weathering/ (JRC) Hammer Water Significanee
N Type Diccnion Maginiude Continuity Spacing Apeane Intilhing Roughness Reaction Canditions Rating o1 3
0409 Faoult 140 ) Sl Op. Mn; Ox 3-4 ;
0400 Fuvh plely _%0 T " 3y
Q0 Tt 003 39 Ti- 510y Mn 5 B
6+%0 Tormt 263 1 T Sl Mn Y [on aposite wold) N
1410 Favlt 1Y Y Ti * bluds 3-y |
RAL) et 031 3 T Sl Ox. 4 B
\+10 Tonnt R4l $ 90 Ti-slgp Mn 3-4 _
1440 Fault o 31 T Clay Gowe (~ o) 3 o
i+30 Jennt 0oL 60 T - 5.4 .
1*10 Jeant 256 o4 Ts Sl Ox 6-7 -
3% Feolt on 20 1 O, Sl e S ——
Y100 Jean! 99 55 T 51, Mn 2-3 N
Y130 Jeant 19 ¢ T - 5-6 |
Yrqo Tennt 035 20 T Sl My y-5- i
S Tent %0 el - - 3-
5430 Tomie 2% 5% ~ - v-5 B

Sigaiheance Rattng: 11)-primary influence on gross stability and siope geometry
(2)-stromg imfluence on gross stability, bounds large unstable blocks or thick putentially unstable rock inasses, controly deep stubibity
(3)- moderate influence an grass stability, controls smaller failures
(4)- influences surficial ravehing, but not gross cut stabulity

(5)-minor influence on slape stabtity and rock mass response
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—IEENCH
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PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Domain i_:]

3/,
Date: ., L/oo Logged By: oM, S Location: Dree —concin VST T2,
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
. Mansancse ()
oxrz20 S 206 w i T 0xidi2ed fov) 2 v
O+ 2% ) 26! 715) T %, tAn 2-4
Chear . Coanmt
O+ as 3 226 14 b i Me 1ok 2
Sebbwry,
ok = Te JIIRS) a9l 8s oy S5, enin 3
1 vto 261 2o he ul sl ox 2-3
z+40 J 310 Tl ity Sl wa :)-4’ K’
2+15 \ 2§4: a3 x. <l e 4 ‘_‘ ;=
2+70 M| o020 ) oy S M S—la v e ?
4+s0_ N\]| \og 9o T SU ox % A
o+
(s+35 3] obo e T Q% rmn 4-6 v *
wed
Y 1 5+35 S age 20 - PV 4-¢ >
543% J]| 3o\ 19 T O% i =) 3
5415 M 189 LS T ax. 2 '-,E)
390 4| 240 L4 T, PRI 55 ” 5
Sircer ' , or, . Shelg -
Gt T 4on Y 208 14 T e (0* plunae € 2-3 )‘
1+20 3] 299 %) T o, S\ ymn, 4-% (srees) ‘:’*
T+30 3 180 g5 T O% v -4 _‘.i‘i'
Swear [ I B ] Slcksstie e viliens - exiwil el Bq Wt of 3 . g
Lagl* 7+ 50 ) 248 1| T L TotE - i be 2-3 Tioloo cowtrea k topmii +runs |Gado - 84Y40° | @
Pluge B w'Dd" ?/’ i 5
Brdo N} 02) _bo T S\_ax -4 11 ;';?
Breo S| 208 (ot T M 4-5 N,
Stoo J VAR-Y 1% Ty [ 5-5 F:!:
A+30 +o | 94S0 Weaily Tl 2ove o ‘J‘
R
Significance Rating: (1)-primary influence on gross stability and slope geometry Vimalfe (antwess, £
(2)-strong influcnce on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability Signe Jeiey .

(3)- moderate intluence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability
(5)-minor influence on slope stability and rock mass response
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PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

S

Domain E :]

T3y
Date: Civies Logged By: | lems, Location: \Ts‘;:;:h'r-5
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Dircction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
A+9S M| 2085 30 ol ox 3- 4
9+ 60 D 291 b " O% i 2-4
Q4% I 2014 74 - - 4-5
10400 269 90 T SLoSx ene b

Significance Rating: (1)-primary intluence on gross stability and slope geometry

(2)-strong influence on gross stability, bounds Jarge unstable blocks or thick potentially unstable rock masses: controls deep stability
(3)- moderate influence on gross stability, controls smaller failures

(4)- intluences surficial raveling, but not gross cut stability

{5)-minor influence on slope stability and rock mass response
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( | , { | TreNcw Y Domain Ij S |
PG&E Diablo Canyon ISFSI Project (42

DISCONTINUITY CHARACTERIZATION FORM

-3
Date: ¢ |1 [oo Logged By: T Bachhober, €. Brunfman Location: DCPP  ISESI Borvw Gite Tremeh T-Y (.gﬁ’)
Sidtom Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance

Ner Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
0+00-| 7 Fraw:ﬁ«l covsh | varjable variglol <lem Mo O D
w0 | ame '
1 +30]  Teint 21§ %3 T 8105 M Chidined I's

1130 Jeand o0s 25 Sl Op. Mn: O 3-Yy

1130 - 1) cpochorl 2eme - 25% 0 -8S <lem Mn; Ox 3-Y4

1vq0 S mulbgly jentls (Gbric Hlzove )

200 Jonny 243 is Ti-5L0p | Mn, O y

1310 Jenny \o§ 3% Ti-51.0p M, O 3-Y4

M5 Tennt oW 60 T, Adn: Ox y-5

218 Jont 913 39 T-50:1 Ha s 3-y

A zes0]  Teint Qos | 69 T Hhn; O 34 [

< +4S Jont 136 5% 51.Cp - 3-Y ;f
oo | Tt 09 | < Ti- 5.0 Ox 4.5 l
2430 Jeint 340 41 Sl Op Ok, Mn 3~y
92 Jennt 100 65 $1.Op Adn, Onx 5
3R Jeint 105 b T, Aln Y4
313% Jeint 106 2% 5\.0p Mn, Ox b
3928 |  Jeim Ias 30 T Mo O 4-§ !
200 Ternt 15% 5¢ T Mn 4.5 ‘
3460 Ternt 238 36 T, - 5-6
3473 Tennt 210 7Y T M 34
3472 Tennt s Y T Adn, Ox 5-6 i
3e9y Jownt 352 So Ti-5L0p [Thinclay rmhn 4 -y e

Significance Rating: (1)-primary influence on gross stability and slope geometry

(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses: controls deep stability
(3)- moderate intluence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability

(5)-minor influence on slope stability and rock mass response j’é@-@L

... Diablo Canyon ISFSI . . e » . F-49.0f84..
Data Report F, Rev. 1 o ‘
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PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

“Trenvewn Y

(z42)

Domain EZ :

Date:  ¢)ujoo Logged By: T 8¢chhuber , € Branbwrun Location: DCFP  I6FS! Boress Site Teemeh T-Y4 (2/3)
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rming (1-5)
Y19 Jeint 312 s S Op. Adn 45 e,
4410 Joint Mg bb T SI. Mn, b3 '
Ye3c)  Tont 343 42 Ti = Y-5
4450 Tent 5o 24 S1.Op M i cbyclnfm 3y
452 | Tennt sl 100 70 %[ 38 ey | S1Op Mn, Ox Y
FEagt ol rans i -
| Ya g3 | Toswr Shewe Jint 15§ 3L Mollims 265/15 | 556 v $1.Op Adv. On y i
438 | Tonl lig %2 T Ma; O > r‘
4430 Juint 330 23 Ti-sl.op Mn, Ox S:6 .l]
4490 Tornr s S0 T: $).ox y-5
Y40 Tennt 213 1 Ti - 3 !
Sto | Tent 27 43 T $1 Mn, O y-s
S44% Jennt 338 6% Sk op SLop o 3.y
§4S6 Ternt 342 10 T 5. Waither .oy 1-v '
§ab Jonmt oos 3L Ti Sl_Ox y
§4q1 Jennt L0 71 51.0p Sk ox 5
00 Tt 1bY 30 T - 4.5
6o 14 Jont 238 o5 Ti - 3-4 %
 (+30 Joint 05 15 T, - 1.y
[gevo|  Junt 140 30 T, - et ]
Lol  Jont 220 ys T. S1 o, Mn s ‘
| 61 Jennt 330 b3 T - -8 (k) | "
3102 Joint 1z ¢ T St Ma, On Y 1".
3+ 01 Yot 135 Kkt T - 3-Y v )
Significance Rating: (l)-primary influence on gross sm.b.ility and slope geometry . . ‘ ;nr ;- ::I g ‘: C (_i
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstabie rock masses; controls deep stability i s®s ¥
(3)- moderate intluence on gross stability, controls smaller failures ; ; 5 ‘; c ”2)»9
(4)- influences surticial raveling, but not gross cut stability A

(5)-minor influence on slope stability and rock mass response

Diablo Canyon ISFSI
Data Report F, Rev. 1
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PG&E Diablo Cényon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

(Rt )

Domain i:

Date: ofn oo Logged By: T, Bachhuber, C. Branlman Location: DCPP ISFSE Bovew Site Tremctn T-y (3/3 )
Discontinuity Dip Geomelry . Weathering/ (IRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
3418 Tennd 060 %0 T 5. Mn \ Dry
1132 Ceushed Bome Jomwdf 200 38 51.Op St O 3-4 |
1402 Jennt %0 S¥ T = y-5
3400 Jennt 218 I T S1. AMn 3
3401 Jennt 250 2 T, - 3.y
g+2% Townt 305 %9 T Mn 3-Y I
%440 Teint 215 10 T Mn y-§ ,’
q12]  Tewr 340 36 Ti Mu 3 /
9430 Tonnt 260 62 T 51, Mn 3 v

Diablo Canyon ISFSI

Significance Rating: (1)-primary influence on gross stability and slope geometry

(2)-strong influence on gross stability, bounds large unstable blocks or thick

(3)- moderate intluence on gross stability, controls smaller failures

(4)- influences surficial raveling, but not gross cut stability

(5)-minor influence on slope stability and rock mass response

Data Report F, Rev. 1

potentially unstable rock masses; controls deep stability
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PREY

’ . w\pn\l" é;«uﬁ" .","‘ —_’T’_RENCH —
. e D¢ z i

o TR ~) Domain E 1
e PG&E Diablo Canyon ISFSI Project (1er3)
g v[ u)‘cgi‘: ’ DISCONTINUITY CHARACTERIZATION FORM
’ T/,
Date:  ¢[vfoo Logged By: 3 Bachhber, €. Brankmon Location: 9coP 15FS1 Borrew Site Treneh T- 5
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Signiticance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
O+00 4o 4 + PO Meen hable  wnedsoe, st yal sa,
010 “'m:. 294 1 0,%%= \em Sem= 9,5 b:‘:){f,:’- -
oxoS A 277 r]] T Pasached z
24%S0 J Yo %0 T -
(—4* {+ 20 'u;. 266 \0 T 4-5
4x00 XY 2ot & T A, 0% S
S+o0 A 283 %0 Ti-Sop. | mn.0x 4
S+4p 211 Y] -, Blesctsd b
2450 ) 128 Ry T - )
S0 ) l2] 70 T, ox 5-6 : Medswg SHL0 v Glrao
eto ) 20\ 20 R - D
C 1+40 ) 010 10 . Ti-t\.ep.] A% ven S Qurecoars) 2bvie TJrdo -
feus Berdo ”‘.3' 20 89 o Sl op, :q;;u :“s‘o‘:?o 4
el [assodsd] o710 70 sl op.  lox, g1 a\r. -3
B¢+0 J 0 16 reecrsrss Ti-st.op. | mn . o% at2 4
3+60 R 0% whv) sl. op. <l 0% 4-S
Wil a+90 J| 291 64 4. pp. 0% ene S-b
Jue ¥ Becic fuhe. 042 %6
ol Lo 10400 ¢9 10444 Brcecils Zore, PAWYR oy .ran 4-4
10170 J 294 21 LAY P OF seevn 4
VR Y- TN | 3] S 1 N RN 4
[t 400 265 5% T 0% pan 61
\trdp ) 344 18 Ti-sbopl nw 1
TR 254 5o T - 3

Significance Rating: (1)-primary influence on gross stability and slope geometry

(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures

(4)- influences surficial raveling, but not gross cut stability jm
{5)-minor influence on slope stability and rock mass response M Z :

Data Report F, Rev. 1 '




( Note T { Trenc S Domain [j 1
Ten o Tramin soven menn 260 ne PG&E Diablo Canyon ISFSI Project (7 + %)

Sih 2458 oF teencha, DISCONTINUITY CHARACTERIZATION FORM sy
Date: eI o Logged By: B cme Location:  pepp (yeq, Teemdn —r.g
Discunlinui-ly Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
{2+ 00 \ 144 o T = 4
12.%20 N 249 73~ T - Lo
12+S0 N 146 83 ! = =)
(12470 8. 244 05 lgeme poemebr % Berdnd 3-4 Rossiole Gebts on baded SueCace |
So9Te 12480 9| oss | a4 T - 5
1%r00 1% 1% T - 5
mt0% o] 250 b3 YAl TSN i 4
1%+ 30 J 2%2 B Ti-.op. | pa 4
(Z+60 o 245 14 T, ™M )
l4+40 3] 242 2% -~ - -
4+40 J 264 1% S\ 0P, 41, o% S
4rso ga,. ] 270 (3 T - 4
19t2p J 211 (75 Ti-Sl.of i 0%, mn 4
(1S4S5% ) 249 k) S\ op. S\.ox% . S
iS4 9% J| 209 11 T, - 5
letpo J] 270 70 T - 3-4
lo+20 3 241 86 Tl ox, v %2-4&
lotd4o 3| 204 76 Tl O% yan A
b+ o 3] 280 S\ T ~ 1
lotfo 3] 252 To T % S
let% J) o 14 T TN 5-6
\itbo S| 259 as b OF yovy -7
{2 t')o‘ ‘(-‘:_3: 129 %0 Sl op. 2X ‘?v\\-:;us S ) paymnt. phle, loéy tat
no Sovie -

Significance Rating: (1)-primary influence on gross stability and slope geometry _
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses: controls deep stability !
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability

(5)-minor influence on slope stability and rock mass response )
Diablo Canyon ISFSI ep e e F530f 84
Data Report F, Rev. 1 o ' '
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( ' Teenet S pomain [
| PG&E Diablo Canyon ISFSI Project (> )

DISCONTINUITY CHARACTERIZATION FORM

Ts|a
Date: wIn oo Logged By: . .o/ sca Location: \¢¢s\ Triacwm —T-g
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
Vfeecra
|+ 40 2ove 13 B4p Bs < — S Stepecd
[+S0 I} 2006 19 <. Sl ax 4.5
|2+co J o1l 78 - O%  waa 4
nt00 S| 185 853 T S\, o G
1N+t0 ) 299 84 T S oox 4
(LT J) 226 %7 ol o% wain 4
{5+ 70 J 24 3 bl T (o2 S AT S-6 Krecaorad 2500
20 v00 J 24\ 15 T, - S). o0 o% lo
%
[9%o wia] 230 o _|# %t ,
T : IS
v -y
(V.4 z
%5
Pmmlsa.t__ﬁmg wedaes | Cocmed S% w iy W Sex
Nod<s, I MM\.-.'\" 291 woavitsgland af Hewll (o 0.531 vt af h\)( Staky d) of Aol
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability
(5)-minor influence on slope stability and rock mass response 7’6@&@"———
... .Diablo Canyon ISFSI . - . . F-540f84

Data Report F, Rev. 1




Date:

~e/nfoo

o=

/RENCH

PG&E Diablo Cényon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Domain | I

G
(142

Logged By: T Buchhvber, € Braplmean Location:  DCPP ISFS)  Bvrey Siie Tremeh T- 6 (10f3)
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Dircction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1.5)
o6y | Toint ooo | 30 T Hhn 3.y Dry
046y |  Joind 213 4o Ti Sl Ma 3
Tt-Maussive ; o Jeindy
w58 | Joimt oo 48 T Sl Ox y-§
4402 | Toim®) 220 a0 T $1.Ox 3
Yeugl  Terint Q10 ot T S1.Ox,; Mn 3
4460 | Toint 21 83 Ti Ox; Mn 2-3
4493 Jont 092 H Ti Ox, Mn 2-3
5460 JeAnt 268 3L T Ox; Mn Y-§
5632 | Towt - Shwor 02§ 6% i lew wids Hend T Shiks 10° SE 23
023 | Jennt o5 %% Ti Ox, Mn 3y
4% | Jent o5 22 Ti Mn, Ox 3
56| Tennt oas $8 T Ox; Mn -3
+38]  Jont 310 a0 T Or. Mn 2-3
7431  Jent 015 A Ti Or, Mn -3
2+34]  Joint 240 IS Ti - 3-Y
2493 | Jowt 006 10 T - 3-y
40| Jeant o%s 3¢ 3 O~ Mn 3
d+Mo Joint 218 21 Ti Oz, AMn 2-3
Arpy]  Jnnt 255 30 Ti S Ox 13-4
16:0%]  Jernt 345 34 Ti-$.0 51 Ox 3-y
10+0% Jernt 230 17 Ti Sl Ma 5-6
10+01 Jennt 9]4] 1Y T Ox; Mn Y 4
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability 3@
(5)-minor influence on slope stability and rock mass responsc %@
WL
-.Diablo Canyon ISFSI : SERpe ... E:550f84

Data Report F, Rev. 1




PG&E Diablo Canyon ISFSI Project (7~

/

DISCONTINUITY CHARACTERIZATION FORM

"TEENQH

2

Z)

Domain | b |

Data Report F, Rev. 1

Date: - eluloo Logged By: J. Buchbhober , C. Bonbman Location: PCPP  1SFS1  Bovan Sike Trenetn T-6 (23 )
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
10436 Terint 3% N ) Open | On: Mn 2.4 Dev
1032 Teint OO 76 T, M 3-y \
10130 Jornt 190 b T.- Ox Y-§
W 0% Jering 010 i3 T Ox; Mn 2-2
1+10 Sheured Jornt 200 €2 Polishod svrf. uf |Imm: Gt 1] Ti Lwn Gits £1) -2
[1+60 Jernt 26S %9 T Ox 3-Y4
1430 Joint 255 13 T Ahn 5-%
11:3% Joint s 22 Ti - 56
410 Jnnt 120 29 5. Open Sl Ox 3
1406 Joint 210 35 Ti 51, Ma 5-6
[423 Jont 148 gs Ti - 62
12430 Jeint (Bed?) | 235 72 Ti - 56
12490 Jennt 030 1A Sl Op Op ; Mn 1-4
3416 Jeint 755 %0 Open 0.5 cm Ox; Mn 3-y
13434 Jeint {48 a0 Ti - 6-3
13434 Jeint O4e g6 T St Mu ¢-3
Weor| Formr(Bedding | 137 16 T - 5-6
~ 1401 Joint 292 33 T Sl Mn q-5
MH4Y0 Jennt 333 % T - 3-4
1Y+ 60 Jennt 290 go T. Sl. Mn 3-Y4
14+ 80 Joint Lo RS 38 $t.op S1.Ox Y.
50T Peddivg 205 b Ti 31, Weathersd 1-3
15+490] Jont (Bedding?) | 215 i 2 T 5. Mn 3.y :
Significance Rating: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability
(5)-minor influence on slope stability and rock mass response %
~ Diablo Canyon ISFSI ... F-560f84 _ % e
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PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

(3 c, "_, .l'l

C" Domain t :

Date:  bJ1 [oo Logged By: J, Rochbober | (. Brankmon Location:  DCPP ISFSI Bevew Site Tremen ¢ (3, 3)
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance
No. Type Direction  Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5)
TRYNS Tennt 135 BY St Op. 5} Wath 2-3
e Tennt 24y 7Y T St Mn; SHOn 2-y
16460 Jowt 60 13 Ti-61.0p Mn 5-6
[64%] Tent rily 36 S Op Sl Mn 36
11420 Jeint 0¢s 16 preak ™an 3-Y
13450 Beclc{mtg 204 Ig Ti - 3-4
131y Jeint 250 k1 Sl Op AAn 3.4
DA Bedding Lo | Ti - S5-¢6
1Yo Tgint Q10 15 51.0p Mn -6

Significance Rating: (i)-primary influence on gross stability and slope geometry
{2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rock masses; controls deep stability
(3)- moderate intluence on gross stability, controls smaller failures

(4)- influences surticial raveling, but not gross cut stability

(5)-minor influence on slope stability and rock mass response

...Diablo.Canyon ISFSI
Data Report F, Rev. 1
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It a

TreNC H
(0 d2)
PG&E Diablo Canyon ISFSI Project

sne/en {r'
Domainl s |

Addags ba 3 Badhnubes TYrench kil g

8\ /oo DISCONTINUITY CHARACTERIZATION FORM
7 b
Date:  ¢/19feo Logged By: M8 TA8 Location: G 0000 o Sik VA2
Disconunuity Dip Geometry o ::,":f..\m Weathering/ (JRC) Hasmmer Water Srenilieame
Al Type Durection Maguinude Contiuty Spaciy - Apeiaiie Infulling Roughiness Reacuon Comditions — Rating 11 3y
ot31| Janv \2.2° 3¢ e new ol T vRES St & —
1400 Jo760 dont 3 3 tran oten @ Yundy 220,87 | W& sl Nor yees. | At D
172 doint. 312° Bo” itk Tk Her Peesat s
2440 | dawat o | o I P 5 ——
R TLO Sorndk 34’ 5" T- 50 s, owmbmon = .
31L5]  senk oM | 78° - e 3 )
ne2e )9\6‘\' A L5° - S\.. ov\DRED- fe STA )
t\\{a_’ ya20 ot 238" 20" -(.a-z% beddies | 28,7 7 T S.ombes t@ A+wS ]
Ha@e Aoint \° 3c° 4180 Clewtonn :;1\*»‘2;““!: T-so SL. OG- Fe Z -
5430 ot 285 5" - oVID\2ED-F & 5
59| Aeint 228° | a4° T scoommemas b 504 1
o*> Aointe \C\%. 35° T GHOZED -~ FE R4 4 -
430 ot 3s5° 50° T S opDasd FE 3 7
#2| Jowt 260" | 55° T su oupides fE @
8too| Myt (RO° 86" T SL. OxIDAT. ¥E 2403,
at30 ot 255° 87° T-5%0 S Opeoa - R Hio S ]
B+ o Sont 1o &5° T- 50 orpE- PE 243 -
30| et 281° 70 N 2 -
Qoo dant 3wy 35° —~- 50 s a0, P
9410 Aot 249° x° - ™0, 2
Gate Sod, 264° 82° T- %0 St maO, 4 -—“
S0 | Nevr 20 | Y - ISy 4
liotlo Sowt, \ 3 =3 T FeOn- o Gty =

Stgntlicance Rating: (H-pruniry influence on gross stabibity wnd slope geometrsy
{2)-strong inthuence on gross stahility, bounds large unstable blocks or thick potentially unstable rock masses, controls deep stabiliy
(3)- maderate inttuence on gross stability, comtrots smatler Cailures )
(4)- inlluences surkicial raveling, but not gross cut stability

{5)-minor influcace on slope stabshity and rock mass response

Diablo Canyon ISFSI F-580f84
Data Report F, Rev. 1
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PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Z of 2. )

P
[ a {

Domain [TP-wa |

=

Date: Logped By: Location: " eenc\ L 2072
Discontinuity Dip Geomeny Weathering/ RO Hammer Water Significancy
Nu. Type Dircction Magnitude Contimunty Spacing Apenure fntilling Roughiness Reaction Conditions Ratmg o1 5y
. (=X Culp
00l loink 2098 =1° ‘ o2 f ¢ 3
: - D S R S . T
ic*ao AN pLYA &9° T-s0 st Tedz 34
. Fe
\0“\0 w 305.' \2? —Y— g\\ ;h; A‘\‘b S
. S\ FeO
WS donT 25%5° e T S\ _weo 3 ]
B . wal Cetens
psel  AowT oo | T o FetuTesny 5
g
—
Sigmhcance Rating: (D)-pomary snlluence on gross stability and slope geometry
{2)-stroage inftuence on gross stabifity, bounds Lrge unstable blocks or thick potentialty unstable rock masses; controls deep stabihity
(3)- moderate infuence on gross stability, comtrols smaller failures
{4)- infuences surticial raveling, but not gross cut stability j : ,e bz
(S)-nunor influence on slope stability and rock mass response W Z
....Diablo Canyon ISESI F-59 of 84 L

Data Report F, Rev. 1
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(‘ : Ve —7—R ENCH . 6 Domain [:__:j
PG&E Diablo Canyon ISFSI Project (Nw- 5¢ sce:)

" DISCONTINUITY CHARACTERIZATION FORM

Date: ‘l'qhwo Logged By:  cuB, TuB Location: DCPP Bovrw Q.k, Trene It b (A/w- SE sopment) D)
Discontinuty Dip Geometry Weatherng/ (IRC) Hammer Water Signifee
N, Type Direcnon Magniude Continuty Spacing Apenature Infilling Roughaess Reaction Conditions Rating o} vy
O+40 Teint oo 69 T Qe -1/ Conbee 5-¢ v"! )
[olR 1! Tennt 22 72 - M, O S-&
0+%0 Ternd 061 34 Ti - 6-1 et
2248 Jenns 16Y %0 - - 3 -
3100 Fa.lt 263} 316 S Op y.5
430 Jernt Obb <1 Ti-$1 0p | Ma. Ox 3 B
Ye30 Tennt 006 £ 51, Op S\ Ox 3.4 \ N
4+ 50| Tonnt { budsodice 7) 229 39 - M Shiin -7 i ]
seso|  Teint 193 3+ Ti - Y-
=

Sigaticance Rating: ¢D)-primary influence on gross stability and slope geometry

(2)-strong influence on gross stabtlity, bounds large unstable blocks or tuek potentially unstable rock masses: controls deep stability
(33 moderate influence on gross stability, controls smaller failures
(4)- influences surticial raveling, but not gross cut stability

(S1-mnor intluence on slape stabiliny and rock miss response ‘ % E :

. Diablo CanyonISFSI = F600f84
Data Report F, Rev. 1 S o
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(l : ( T rencw /& bomain l:( .
PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Date: CI?o/oo Logged By: (a8, Ju Location: QPP Borrao Site, Tremeln T-12 Vo
Discontimnty Dip Geometry ,,f Weathering/ URC) Hammer Water Signilicanee
Nu. Type Ducction Magnude | Continnty Spaciy Aperature tnfilling Roughness Reaction Condittons Ratng ol 5
2430 Tont 274 49 - Sl A, 51 On 5-6 __
4+00 Teint 723¢, %3 Ogen Pimbant Mn_ Shonmg 3.y
Yeno Faolt xR0 79 Ti- 1 Op | Shoma My O § ::::E:‘) Yy :vn'w: Pobished surfeece with violb s anel fichgns
H4l0 Jornr 130 1 - O 49 -
s Jemt 193 9 - Moy Ca_coptabrctin $-6
o1 Jaink 0ol %5 T - 3 B
Fatits Toint 23 77 T Ma, O« y-S B
}eto Teint 5% 55 T Mn; Ox L N R R R i
I Jeirt 13§ 64 - - 3-y
Y+l Jeant 2 13 - Sl AMa 3 |
12+ 60 Jent 22% v8 $l.Op $1 Mn, Ox 3-y B
[3+10 Tent 23 45 - HMn, On 9-5 ]
13460 Teant 015 a0 S Op-Op — 3
1%+ Jennt 22 63 - St Ox () 9q-5 |
1M 00 Fault 1S% 60 *,- - 5
Mo Faulr 350 %0 51 Op - b7

Significance Rating: (1 )-prmary influence on gross stability and slope geometry
t2)-strong influence on grass stabifity, bounds large nnstable blocks or thick potentially unstable rock masses; controls deep stabality
(- moderate inlTuence on gross stablily, controls smaller fatlures
(4)- influences surticial ravehing, but not gross cut stability

/
(S)-minor influence on slope stabitity and rock miss response %7\

....Diablo Canyon ISFSI ... . U oo F6lof84 .
Data Report F, Rev. 1 ‘




D425 Fauld v/ thn geeze

7 R EncH - . L—__(__:l
’ Domain :
PG&E Diablo Canyon ISFSI Project
DISCONTINUITY CHARACTERIZATION FORM
Date: 4,,!;()/’;000 Logged By:  cug TwB Location: DCPP Beryony Sile, Trenels T-13 | (| of ,) _
Discontinuity Dip Geometry Weathering/ (JRC} Hammer Water Significance
No. Type Direction  Magniwde Conlinuity Spacing Aperature Infilling Roughncss Reaction Conditions Rating (1-5)
000 Toint 20% 21 Ti. st o, - 4-5
js+30] Jernt 145 90 Ti SLOx; 5l Abw 5-¢ (On et flowr)
2410 | Tennt 248 b T o 4.5 (On bren -k Flonw)
2490]  JTennt 244 34 T St M S0
5+ 59 Jonipt 701 37 T 5. 0s 7-3
6430 Jont 29% T2 - Sl Ma 3
pec | ot 210 55 T, gl Ma Shebs 3 same_Surbuce, ]
o Fault 1209 91 T - 3 ARerent locaton
3ol Teumt 20$ 14 T Calek Caoty, b
| 300 Townt 208 3 Ti - s
1+90|  Toint 0%s A 3 Ti M O 5
@50 Tont o'l hx) Ti St Ma; On y
= LI:u0 Jeans 200 A Ti St M, 3-4
;: g+60|  Jon (B«M.ng’) 00 14 S T - 4-5 N
Clisdo) e 136 o) ) T. 51, Ma s (O trench Flow )
vlpso|  Toint 004 L9 T - ¥-3 (h_trnck Flove)
‘; R+10 Tennt 256 16 Ti- 4. 0p An 5 -
“lirse]l  Tom 25y 5| - Sl Ox 56,
lReeo Joint oy ) T S Ma 2
_? 1£490 Jont 145 2B T S Ok, 5! #n
w | 14030] Tewmt (Falt?) 733 (o - Ox; Mo, Roots
Hlase] Ton 015 S0 T - 3-4 (On e ch Tl ) ]
Significance Rating: (1)-primary influence on gross stability and slope geomelry
(2)-strong influence on gross stability, bounds large unstable blocks o thick potentially unstable rock masses: controls deep stability
(3)- moderate influence on gross stability, controls smaller failures
(4)- influences surficial raveling, but not gross cut stability j’fj@/\
(5)-minor influence on slope stability and rock mass response %/ﬁ Z 4
Diablo Canyon ISFSI F-62 of 84 i
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2425 Foult v/ thn Aedze

—

, ( Tr ENCH A Domain i—:
PG&E Diablo Canyon ISFSI Project

DISCONTINUITY CHARACTERIZATION FORM

Date: G 20{2000 Logged By:  cup w8 Location: PCPP Borrewy Sike, Tremch T-13 (1 o 1).
Discontinuity Dip Geometry Weathering/ (RC) Hammer Water Significance
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Significance Rating: (1)-primary influence on gross stability and slope geometry
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Signiticance Ravng: (1)-primary influence on gross stability and slope geometry
(2)-strong influence on gross stability, bounds large unstable blocks or thick potentially unstable rack masses; controls deep stability
(3)- moderate influence on gross stabitity, conttols smaller failures

(4)- influences surficial raveling, but not gross cut stability 9
(5)-minor intluence on slope stability and rock mass response é :_
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primary mtlucnce on gross stability and slope geometry

(4)- influences surlicial raveling, but not gross cut stability

(5)-minor influence on slope stabihity and rock mass response
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(2)-strong influence on gross stabihty, bounds large unstable blocks or thick potentially unstable rock masses; controly deep stability
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DATA REPORT G

SOIL LABORATORY TEST DATA
(Cooper Testing Laboratory)

DIABLO CANYON ISFSI

1.0 INTRODUCTION

Laboratory testing was performed on selected samples of the clay beds collected in trenches T-
14B, T-11, and T-15, and in boring 98BA-1 in the ISFSI study area (Figure G-1). Borings and
trenches were excavated and logged by William Lettis & Associates (WLA) of Walnut Creek,
California, and are described in William Lettis & Associates, Inc. (2001) Data Reports B and
D. Laboratory testing was performed by Cooper Testing Laboratory (Cooper) in Mountain
View, California and laboratory test data sheets are included in Attachments 1 through 7.
Samples were delivered to Cooper, visually inspected in the laboratory and selected for testing
by Geomatrix Consultants (Geomatrix). Jeff Bachhuber of WLA and Dave Cooper of Cooper
signed the sample chain of custody form on September 15, 2000. Interpretation of the test
results was performed by Faiz Makdisi of Geomatrix and Joseph Sun of PG&E, Geosciences
Department, with geological input to the interpretation provided by Dr. William Page of
PG&E, Geosciences Department. Independent technical review was performed by Robert
White of PG&E, Geosciences Department.

The preparation of this data report was performed under the WLA Work Plan (Rev. 2) dating
November 28, 2000. The laboratory testing was performed under Geomatrix Consultants,
Inc., Work Plan, Rev. 0, August 29, 2000 and Rev. 1, October 5, 2000.
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20 PURPOSE

Selected clay bed samples retrieved from the exploratory trenches and borings were examined
and tested to evaluate their physical characteristics and engineering properties. Properties
measured in the laboratory testing program were used to develop strength parameters for use in
the evaluation of the stability of the slope above the ISFSI pads and the foundation stability
beneath the pads.

3.0 METHODOLOGY

The clay bed samples from the trenches were collected in the field by geologists from William
Lettis & Associates. Twenty four samples of clay bed material were obtained from trenches T-
11A, T14A, T14B, and T-15 in the slope above the ISFSI pads, and core from borings BA98-1
and BA98-2. Samples included hand-driven tube and ring samples obtained from trench
sidewalls (Figure G-2) or exposed clay bed surfaces in trenches, bag samples of trench spoil, or
bag samples of clay material from stored core. Drive samples were collected by hand-driving
2.5-inch outside diameter (O.D.) brass or steel sample tubes (5 to 6-inches tall) or 2.5-inch
0.D. rings (1-inch tall). The sample locations are documented on the trench and boring logs
(Diablo Canyon ISFSI Data Reports B and D).

The samples were collected in three batches: (1) a bag sample from trench T-15 on July 10,
2000; (2) a batch of seven bag and hand-driven samples from trenches T-11 A and T-14B
collected on August, 8, 2000; and, (3) a batch of seventeen bag and hand-driven samples from
trench T-14A and stored core from borings BA98-1 and BA98-2 collected on September, 14,
2000.

Drive samples from the August 8, 2000 batch were driven horizontally into the sidewall of the
trench, parallel to the relatively flat-lying clay bed (Figure G-2). Drive samples from the
September 14, 2000 batch were all driven vertically into the top of a clay bed (perpendicular to

the clay bed) that was exposed in the trench sidewall by removing overlying rock beds.

Diablo Canyon ISFSI G-5 of 64
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Sampled portions of clay beds in both trenches T-14A and T-14B were intact and relatively
undisturbed by trench excavation, and varied between about 2 and 5 inches thick. The clay
beds did not exhibit strong bedding-parallel structure or evidence of significant past shearing,
but did exhibit a local blocky structure with random slightly polished surfaces. Sample tubes
and rings were seated into the clay bed by pressing the open end of the tube/ring into the clay
bed. After the tube/ring was set, it was driven into the clay bed by placing a wood block on the
other end of the tube/ring, and striking a hammer against the wood block. Sample driving was
stopped either when the tube was filled, the clay bed was penetrated, or the tube/ring met
driving refusal. After driving, the sample was retrieved by removing the surrounding clay with
a knife, and gentle twisting of the tube. The clay exposed in the end of the sample tubes was
examined after retrieval, and tight-fitting plastic end caps and tape were used to seal the sample
ends to preserve sample integrity and in situ moisture. Sample tubes/rings, core, and bulk
samples were placed in plastic zip-lock freezer storage bags for transport to the laboratory.

Chain-of-custody forms were completed and sent along with each sample batch.

Sampling produced some disturbance in the samples, but in general appeared to be relatively
intact and largely preserved in situ conditions of the clay. The cohesive nature of the clay
helped reduce disturbance of in situ structure, however, some entrained rock fragments or

sample driving refusal produced localized disturbance in some samples.

Laboratory tests were performed to measure Atterberg limits, grain-size distribution, moisture
content, dry unit weight, and strength. Undrained direct shear (both monotonic and cyclic),
drained direct shear, and undrained triaxial compression (CU) tests with pore-pressure
measurements were conducted to measure the shear-strength properties of the soil. All clay
samples were saturated prior to direct-shear and triaxial testing. A summary of test results is

presented on Table G-1; the complete set of test results are attached.

Consolidated-Undrained Triaxial Compression Tests

Three clay bed samples collected in brass rings were selected for consolidated-undrained
triaxial testing. All samples were collected in Trench T-14B. The tests were performed in
general accordance with ASTM Test Method D-4767.

Diablo Canyon ISFSI G-6 of 64
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Direct Shear

Six samples were selected for undrained monotonic direct shear tests, three samples were
selected for drained monotonic direct shear tests, and four samples were selected for undrained
cyclic direct shear tests. All samples were collected in Trench T-14B. The drained and
undrained direct shear tests were performed in general accordance with ASTM Test Method
D3080 and D6528, respectively. Cyclic undrained direct-shear tests were conducted to
displacement amplitudes of +£0.5 inch for three loading cycles at a loading rate of 0.2 inch/min.
Monotonic undrained direct shear tests were conducted at a loading rate of 0.02 to 0.025

inch/min. Drained direct shear tests were performed at a loading rate of 0.002inch/min.

Atterberg Limits
Tests were performed to determine the Atterberg limits (liquid limit and plastic limit) of 15
clay bed samples recovered from the boring and trenches. These tests were conducted in

general accordance with ASTM Test Method D-4318 (wet preparation).

Grain Size Distribution
Particle size analyses were performed on 15 clay bed samples collected from the boring and
trenches to determine their grain size distribution. Sieve analyses with hydrometers were

performed in general accordance with ASTM Test Method D-422.

Moisture Content and Unit Weight
Measurement of moisture content and dry unit weight were performed on 21 clay bed samples

recovered from the boring and trenches. These tests were conducted in general accordance

with ASTM Test Method D-2216.

Specific Gravity
Tests were performed to determine the specific gravity of three samples recovered from the

trenches. These tests were conducted in general accordance with ASTM Test Method D-854.
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4.0 RESULTS

The results of the laboratory testing described above are presented at the end of this report.

A summary of results is presented on Table G-1.

Index Property Test Results

Specific gravity (Gs) tests show that the Gs for the clay bed samples vary between 2.66 to 2.70,
which is a typical range for clayey soils. Atterberg limits test results show that with the
exception of the sample from Trench T-15, all other samples have liquid limits that vary
between 35 and 67 with a median and average value of 50. The plasticity indices vary between
18 and 45 with a median value of 30 and an average value of 29. These ranges are typical for
medium plasticity clays (CL to CH). Average fines content of the clay bed samples is 75% and

average clay fraction is about 43%.

The dry unit weight of the clay bed samples vary between 88 to 106 pcf with an average of 99

pef. Moisture contents of the samples vary between 4 % and 29 % with an average of 19 %.

Drained Strength Test Results

Drained strengths of the clay beds were obtained from three multi-stage consolidated undrained
tests with pore pressure measurements and three drained direct shear tests. Deviatoric stress at
5% strain range from 6.3 to 21.1 ksf for confining stresses ranging from 9.8 to 19.8 ksf. In
general, the stress-strain curves show ductile behavior and do not exhibit reductions in strength

at high strains.

Undrained Strength Test Results

Undrained strengths of the clay beds were obtained from three multi-stage consolidated
undrained triaxial tests, six monotonic direct shear tests, and four cyclic direct shear tests.
Sample T14B-H appears to exhibit anomalously high strength; all other strengths appear

reasonable for these soil types.
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TABLE G-1
Summary Test Results for Clay Bed Samples from Trenches and Borings in ISFSI Site Area
Boring/| Sample Depth Sample| USCS | Moisture| Dry Unit| Specific] Fines | Atterberg Limits’| Direct Shear’ CU Triaxial’
Trench| Number | Top | Bottom Type' Content | Weight | Gravity Contenf | LL PI o, Tres AG 459 O3
(feet) | (feet) (%) (pch) (%) (ksf) | (ksf) (ksf) (ksf)
T-14 A A 2.6 29 Tube
T-14 A B 2.6 2.9 Ring 19 99 81 52 29
T-14 A C 2.6 2.9 Tube
T-14A D 2.6 2.9 Ring | CH 15 101 93 60 35 6 34
T-14 A E 2.6 2.9 22 102 8 2.7
T-14A| E 26 [ 29 | e | L 5 106 63 il 10 | 39
T-14 A F 2.6 29 Ring 18 103 10 2.5
T-14 A F 2.6 2.9 Ring cH 20 102 85 67 4 14 6.1
T-14 A G 2.6 2.9 Tube
T-14 A H 2.6 2.9 Tube 21 101 14 74
T-14 A H 2.6 29 Tube cL 19 105 73 49 27 18 13.7
T-14 A 1 2.6 2.9 Tube
T-14 A J 2.6 2.9 Tube 6.3 9.8
T-14 A J 2.6 29 Tube cH 2 % %2 ol 30 7.3 15.9
T-14 A K 2.6 2.9 Tube 95 58 37 7.8 11.9
T-14 A K 2.6 2.9 Tube cH 23 100 12.6 17.9
T-14 A L 2.6 2.9 Tube
T-14 A M 2.6 2.9 Tube 13.9 13.8
4

T-14 A M 2.6 2.9 Tube cL 19 100 6 48 26 21.1 19.8
T-14 A N 2.6 2.9 Tube 21 102 22 5.5
T-14 A N 2.6 2.9 Tube aC 21 103 43 46 23 26 9.9
T-14B| S7-A 2.6 2.6 Bag CL 82 39 20
T-11 A S4-A 3.9 3.9 Bag CL 2.70 66 38 18
T-14 B S4-1 2.6 2.6 Tube 23 88 12 34
T-14B $4-2 2.6 2.6 Tube 22 89 16 42
T-14B $4-3 2.6 2.6 Tube cH 26 90 268 % 61 39 20 42
T-14B S4-4 2.6 2.6 Tube 29 89 24 53
T-14B{ Block 1 2.6 2.6 Tube 17 106 2.66
T-14B| Block2 2.6 2.6 Tube cL 19 104 %3 4 2
98BA-1] 9/14/2000{ 663 | 67.0 Bag CL 4 55 35 20
98BA-2| 9/14/2000F 53.6 | 543 Bag

T-15 | 7/10/2000{ 1.6 1.6 Bag GC 8 39 95 63

NOTES: 1. Tube = 2-inch diameter, 6-inch tall; Ring = 2.5-inch diameter, 2-inch tall
2. Fines Content = percent passing the #200 sieve; complete grain size distribution curves presented in Appendix G.
3. LL = Liquid Limit; PI = Plasticity Index
4. Drained and undrained direct shear tests; o, = normal stress; T, = residual stress
5. Consolidated undrained triaxial compression tests with pore pressure measurements; Sy = initial confining stress; AGysy, = deviator stress at 5% strain
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Clay bed in dolomite (Tofp-1), Trench T-14B. Clay bed is up to 4 inches thick. The brass
tubes contain samples being taken for laboratory testing. Photo roll JLB-8.

DIABLO CANYON ISFSI

FIGURE G-2
CLAY BED IN TRENCH T-14B
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ATTACHMENT 1

DATA REPORT G
TRIAXIAL TESTS
Sample T14B-J
Sample T14B-M
Sample T14B-K
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Total Normatl Stress, ksf
Effective Normal Stress. ksf - —-——
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SAMPLE NO. : 1 2
SIS IR Y WATER CONTENT, % 22.3
7.5 T 2 |DRY DENSITY. pcf 99.0
D H |SATURATION, % 85.6
N F [voID RATIO 0.703
0 € 0 "% |0IAMETER, in 1.93
X HEIGHT, in 3.99
" : WATER CONTENT. % 24.3 23.6
o 4.5 M7 F |DRY DENSITY, pcf 101.7 103.0
s W |SATURATION, % 100.0 100.0
n VOID RATIO 0.857 0.637
N . = IDIAMETER, in 1.92 1.93
3.0 < .
o HEIGHT, in 3.90 3.82
S Strain rate, Z/min 0.005¢  ©.0050
4 _— EFF CELL PRESSURE. ksf 9.8 15.9
o ’ Deviator Stress, ksf 6.6 7.8
EXCESS PORE PR., ksf 3.6 4.8
A N A DESUN S STRAIN., % 2.8 3.0
Oo 5 o ULT. STRESS. ksf
15 20 | EXCESS PORE PR.. ksf
Axiat Strain, % STRAIN, %
TYPE OF TEST: Q‘EAitggg' ke ‘2'8 ;o8
CU with Pore Pressures O3fA - XS 2 R
SAMPLE TYPE: Undisturbed CLIENT: GeoMotrix
DESCRIPTION: yellow brown
claystone PROJECT: 6427 .001
ASSUMED SPECIFIC GRAVITY= 2.7 SAMPLE LOCATION: TBi4-J
REMARKS: »«Staged Test«=
Strengths picked ot the peak PROJ. NO.: 109-29Cb DATE: 10/23/00
stress ratio. TRIAXIAL SHEAR TEST REPORT
Fig. No.: COOPER TESTING LABORATORY
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TRIAXIAL COMPRESSION TEST
ve CU with Pore Pressures

10-30-2000

Project and Sample Data

Date: 10/23/00

Client: GeoMatrix

Project: 6427.001

Sample location: TB14-J

Sample description: yellow brown claystone

Remarks: **Staged Test** Strengths picked at the peak
stress ratio.

Fig no.: 2nd page Fig no. (if applicable):

Type of sample: Undisturbed

Assumed specific gravity= 2.70 LL= PL= PI=

Test method: ASTM - Method B w/saturation est. (staged method triaxial test)

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial Saturated Consolidated Final
Wt. moist soil and tare: 368.500 372.400
Wt. dry soil and tare: 301.300 301.300
We. of tare: 0.000 0.000
Weight, gms: 368.5
Diameter, in: 1.925 1.919
Area, in?: 2.910 2.891
Height, in: 3.985 3.903
Net decrease in height, in: 0.000 0.082
Net decrease in water volume, cc: 16.400
% Moisture: 22.3 24 .3 23.6
Wet density, pcf: 121.0 126.5
Dry density, pcf: 99.0 101.7
Void ratio: 0.7031 0.6569
% Saturation (est.}: 85.6 100.0

Test Readings Data for Specimen No. 1
Deformation dial constant= 0.001 in per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units
Consolidation cell pressure = 119.40 psi = 17.19 ksf
Consolidation back pressure = 51.10 psi = 7.36 ksf
Consolidation effective confining stress = 9.84 ksf
Strain rate, %/min = 0.01
Deviator Stress = 6.56 ksf at reading no. 7
ULT. STRESS = not selected
Project no.:109-290b COOPER TESTING LABORATORY Data file: 109-290B
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No., Def. pef.
Dial in
Units

0.0 0.000

2.0 0.002
20.0 0.020
37.0 0.037
56.0 0.054
65.0 0.065
91.0 0.09
111.0 0.111
126.0 0.126
131.0 0.131

WV OONOOWM S WN o

Project no.:109-290b

Load
pial' *
Units

g.00
39.40
69.50

102.10
121.40
128.10
133.30
134.00
132.00
131.40

toad
tbs

0.0
39.4
69.5

102.1
121.4
128.1
133.3
134.0
132.0
131.4

Diablo Canyon ISFSI
Data Report G, Rev 1

Strain Deviator

%

Test Readings Data for Specimen No. 1
P ksf

0.0
0.1
0.5
0.9
1.4
1.7
2.3
2.8
3.2
3.4

Stress
kst

0.00
1.96
3.44
5.04
5.96
6.27
6.49
6.49
6.36
6.33

COOPER TESTING LABORATORY

-—

Effective Stresses

Minor
ksf

9.84
9.39
8.60
7.%2
6.77
6.49
6.24
6.21
6.22
6.22

G-18 of 64

Major
ksf

9.84
11.35
12.06
12.55
12.73
12.77
12.72
12.69
12.58
12.59

1:3
Ratio

1.00
1.21
1.40
1.67
1.88
1.97
2.04
2.04
2.02
2.02

Pore
Pres.
psi

51.10
54.20
59.70
67.20
72.40
74.30
76.10
76.30
76.20
76.20

9.86
10.37
10.32
10.04
9.75
9.63
9.48
9.45
9.40
9.38

Q ksf

0.00
0.98
1.72
2.52
2.98
3.14
3.24
3.2
3.18
3.16

Cunulative
Sstrain
x)

Data file: 109-290B



Specimen Parameters for Specimen No. 2
L

Specimen Parameter Initial Cum. for Test Consolidated Final
Wt. moist soil and tare: 368.500 372.400
Wt. dry soil and tare: 301.300 301.300
Wt. of tare: 0.000 0.000
Weight, gms: 368.5
Diameter, in: 1.925 1.928
Area, in?: 2.910 2.920
Height, in: i 3.985 3.818
Net decrease in height, in: 0.213 -0.046
Net decrease in water volume, cc: 2.200
% Moisture: 22.3 23.6 23.6
Wet density, pcf: 121.0 127.3
Dry density, pcf: 99.0 103.0
Void ratio: 0.7031 0.6371
% Saturation (est.): 85.6 100.0

Test Readings bData for Specimen No. 2

Deformation dial constant= 0.001 in per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units

Consolidation cell pressure = 161.10 psi = 23.20 ksf
Consolidation back pressure = 50.60 psi = 7.29 kst
Consolidation effective confining stress. = 15.91 ksf
Strain rate, %/min = 0.01
Deviator Stress = 7.76 ksf at reading no. 8
ULT. STRESS = not selected
No. Def. Def. Load Load Strain Deviator Effective Stresses Pore P ksf Q@ ksf Cumulative
Diat in gial Ibs % Stress Minor Major 1:3 Pres. Strain
Units Units ksf ksf ksf Ratio psi (%)
0 8.0 0.000 24.80 0.0 0.0 0.00 15.91 15.91 1.00 50.60 15.91  0.00
1 910 0.006 41.40 166 0.2 0.8 15.67 16.48 1.05 52.30 15.08  0.41
2 99.0 0.014 44.60 19.8 0.4  0.97 15.56 16.51 1.06 53.20 16.02  0.49
3 129.0 0.044 B87.10 62.3 1.2 3.04 14.57  17.61 1.21 59.90 16.09  1.52
4 137.0 0.052 127.20 102.4 1.4  4.98 13.56 18.55 1.37 66.90 16.06  2.49
.5 146.0 0.061 147.80 123.0 1.6  5.97 12.93  18.90 1.46 71.30 15.92 2.98
6 153.0 0.068 172.00 147.2 1.8  7.13 12,12 19.25 1.59 76.90 15.69  3.56
7 166.0 0.081 183.60 158.8 2.1  7.67 11.58 19.24 1.66 B80.70 15.41  3.83
8 200.0 0.115 187.00 162.2 3.0 7.76 11.10 18.86 1.70 84.00 14.98 3.88
9 235.0 0.150 182.80 158.0 3.9  7.49 10.83 18.31 1.69 85.90 14.57 3.7
10 283.0 0.198 182.80 158.0 5.2  7.39 10.77 1B.16 1.69 86.30 14.47  3.69
11 3856.0 0.301 186.00 161.2 7.9 7.32 10.66 17.98 1.69 B87.10 14.32  3.66
12 441.0 0.356 191.70 166.9 9.3 7.4 10.48 17.95 1.71 88.30 14.21 3.73
13 467.0 0.382 193.70 168.9 10.0  7.50 10.37 17.86 1.72 89.10 14.12  3.75
14 497.0 0.412 196.10 171.3  10.8  7.54 10.32 17.86 1.73 89.40 14.09  3.77
15 525.0 0.440 198.20 173.4 1.5  7.57 10.21 17,78 1.74 90.20 13.99 3.78
16 550.0 0.465 204.40 179.6 12.2  7.78 10.09 17.87 1.77 91.00 13.98 3.89
17 563.0 0.478 206.7¢ 179.% 12.5  7.76 10.04 17.80 1.77 91.40 13.92 3.88
18 570.0 0.485 204.60 179.8 12.7 7.7 9.91 17.65 1.78 92.30 13.78  3.87
19 637.0 0.552 210.40 185.6 14.5  7.83 10.01  17.84 1.78 91.60 13.92 3.9
Project no.:109-290b COOPER TESTING LABORATORY Data file: 109-290B
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SAMPLE NO.: 1 2
WATER CONTENT, % 18.8
25 Z |[DRY DENSITY. pcf gg9.7
5 |H [SATURATION, % 73.6
5 |vorp raTIO 0.690
N Z .
_2 20 8 DIAMETER: s 1.94
HEIGHT. in 4.00
a WATER CONTENT, % 22.5 21.6
g 15 b |DRY DENSITY, pcf 104.8 106.5
b 1 |w |SATURATION, % 100.0 100.0
o F lvoID RATIO 0.608 0.583
. E IOTAMETER, in 1.92 1.95
10 < !
e HEIGHT, in 3.87 3.71
o Strain rate, %/min 0.0025  0.0025
P 5 EFF CELL PRESSURE, ksf 13.8 19.8
Q Deviator Stress, ksf 13.9 21.1
EXCESS PORE PR., ksf 7.3 8.2
- STRAIN., % 5.1 4.9
0 o 5 - 1 ULT. STRESS. ksf
> 20 | EXCESS PORE PR.. ksf
Axial! Strain, 2 STRAIN, %
TYPE OF TEST: 91 FAILUEE. kS: 22.4- 32.7
CY with Pore Pressures OsFAILURE. ks 3 1.6
SAMPLE TYPE: undisturbed CLIENT: Geomatrix
DESCRIPTION: yellow brown sandy
CLAY w/1/4" clay strati. PROJECT: 6427 .001
ASSUMED SPECIFIC GRAVITY= 2.7 SAMPLE LOCATION: T148-M
REMARKS :
PROJ . NO.: 109-290d DATE: 11/14/0C
TRIAXIAL SHEAR TEST REPORT
Fig. No. COOPER TESTING LABORATORY J
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TRIAXIAL COMPRESSION TEST 11—14—2000
e CU with Pore Pressures 1:14 pm

Project and Sample bData

Date: 11/14/00

Client: Geomatrix

Project: 6427.001

Sample location: T14B-M

Sample description: yellow brown sandy CLAY w/1/4" clay strati.

Remarks:

Fig no.: 2nd page Fig no. (if applicable):
Type of sample: undisturbed
Assumed specific gravity= 2.70 LL= PL= PI=

Test method: ASTM - Method B w/saturation est. (staged method triaxial test)

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial Saturated Consclidated Final
Wt. moist soil and tare: 366.500 375.100
Wt. dry soil and tare: 308.500 308.500
Wt. of tare: 0.000 0.000
Weight, gms: 366.5 ‘
Diameter, in: 1.935 1.920
Area, in?: 2.944 - 2.896
Height, in: 4.003 3.872
Net decrease in height, in: 0.000 0.131
Net decrease in water volume, cc: 13.000
% Moisture: 18.8 22.5 21.6
Wet density, pcf: 118.5 128.4
Dry density, pcf: 99.7 104.8
Void ratio: 0.6900 0.6083
% Saturation (est.): 73.6 100.0

Test Readings Data for Specimen No. 1

Deformation dial constant= 0.00l1 in per input unit

Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units
Consolidation cell pressure = 177.20 psi = 25.52 ksf
Consolidation back pressure = 81.40 psi = 11.72 kst
Consolidation effective confining stress = 13.80 ksf
Strain rate, %/min = 0.00

Deviator Stress = 13.87 ksf at reading no. 13

ULT. STRESS = not selected

Project no.:109-290d COOPER TESTING LABORATORY Data file: 109-290D

Diablo Canyon ISFSI G-24 of 64
Data Report G, Rev 1



No. Def.
Dial
Units

a.0
2.0
10.0
20.0
30.0
40.0
é0.¢C
80.0
100.0
120.0
140.0
161.0
181.0
197.0

ad
~ 0O VB NGV WUN -

Y
W N

Project no.:109-290d

Def.
in

0.000
0.002
0.010
0.020
0.030
0.040
0.040
0.080
0.100
0.120
0.140
0.161
0.181
0.197

Load
Dial *
Units

0.00
46.90
83.40

115.40
143.40
168.30
204.60
228.60
247.00
261.50
271.90
281.10
288.40
293.90

Load
lbs

0.0
46.9
83.4

115.4
143.4
168.3
204.6
228.6
247.0
261.5
271.9
281.1
288.4
293.9

Diablo Canyon ISFSI
Data Report G, Rev 1

Strain Oeviator

%

Test Readings Data for Specimen No.
Effective Stresses

0.0
0.1
0.3
Q.5
0.8
1.0
1.5
2.1
2.6
3.1
3.6
4.2
4.7
5.1

Stress
ksf

0.00
2.33
4.14
5.71
7.07
8.28
10.02
11.13
11.96
12.60
13.03
13.40
13.67
13.87

COOPER TESTING LABORATORY

Minor
ksf

13.80
13.67
12.86
11.72
10.63
9.68
8.37
7.73
7.39
7.16
6.85
6.71
6.57
6.54

Major
ksf

13.80
16.00
17.00
17.43
17.70
17.96
18.38
18.86
19.35
19.76
19.89
20.11
20.24
20.41
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1:3
Ratic

1.00
1.17
1.32
1.49
1.67
1.86
2.20
2.44
2.62
2.76
2.90
3.00
3.08
3.12

Pore
Pres.

psi

81.40

82.30

87.90

95.80
103.40
110.00
119.10
123.50
125.90
127.50
129.60
130.60
131.60
131.80

P ksf

13.80
14.83
14.93
14.58
14.16
13.82
13.37
13.30
13.37
13.46
13.37
13.41
13.40
13.47

g ksf

0.00
1.17
2.07
2.85
3.54
4.16
5.01
5.57
5.98
6.30
6.52
6.70
6.83
6.93

1

Cumulative
Strain
(¢3)

Data file: 109-290D



Specimen Parameters for Specimen No. 2
14
Specimen Parameter Initial Cum. for Test Consolidated Final
Wt. moist soil and tare: 366.500 375.100
Wt. dry soil and tare: 308.500 308.500
Wt. of tare: 0.000 0.000
Weight, gms: 366.5
Diameter, in: 1.936 1.947
Area, in?: 2.944 2.978
Height, in: 4.003 3.706
Net decrease in height, in: 0.328 -0.031
Net decrease in water volume, cc: 2.900
% Moisture: 18.8 21.6 21.6
Wet density, pcf: 118.5 129.5
Dry density, pcf: 99.7 106.5
Void ratio: 0.6900 0.5829
% Saturation (est.}: 73.6 1060.0
2

Test Readings Data for Specimen No.

Deformation dial constant=
Primary load ring constants=

Secondary load ring constant=
Crossover reading for secondary load ring= 0

0.001 in per input unit
1 1lbs per input unit
0 1lbs per input unit

input units

Consolidation cell pressure = 220.60 psi = 31.77 ksf

Consolidation back pressure = B2.80 psi = 11.92 ksf

Consolidation effective confining stress = 19.84 ksf

Strain rate, %/min = 0.00

Deviator Stress = 21.05 ksf at reading no. 14

ULT. STRESS = not selected

No. Def. Def. Load Leoad Strain Deviator Effective Stresses Pore P ksf Q ksf

Dial in Oial tbs % Stress Minor Major 1:3 Pres.
Units Units ksf ksf ksf Ratio psi

0 162.0 0.000 42.80 0.0 0.0  0.00 19.8 19.8 1.00 82.80 19.8¢  0.00
1 165.0 0.003 55.40 12.6 0.1  0.61 19.76 20.35 1.03 83.50 20.05  0.30
2 170.0 0.008 92.20 49.4 0.2  2.38 19.27  21.65 1.12 B6.80 20.46  1.19
3 180.0 0.018 179.90 137.1 0.5  6.60 17.46  26.06 1.38 99.50 20.7¢  3.30
4 190.0 0.028 252.00 209.2 0.8 10.04 15.67 25.71 1.64 111.80 20.69  5.02
S 200.0 0.038 311.20 258.4 1.0 12.85 14,31 27.16 1.90 121.20 20.76  6.42
6 210.0 0.0648 357.30 314.5 1.3 15.01 13.39  28.40 2.12 127.60 20.9¢  7.5%
7 222.0 0.060 398.30 355.5 1.6 16.91 12.76  29.66 2.33132.10 21.20  8.46
8 230.0 0.068 418.20 375.4 1.3 17.82 12,51 30.33 2.42 133.70 21.42  8.91
9 2462.0 0.080 441.00 393.2 2.2 18.B4 12,30 31.94 2.53135.20 21.72  9.42
10 250.0 0.088 452.00 409.2 2.4 19.32 12.26  31.56 2.58 135.60 21.90  9.66
11 270.0 0.108 469.90 427.1 2.9 20.05 11.87  31.92 2.69 138.20 21.89 10.03
12 302.0 0.140 487.00 444.2 3.8 20.67 11.76  32.43 2.76 138.90 22.10 10.33
13 319.0 0.157 492.40 449.6 4.2  20.82 11.66 32.48 2.78 139.60 22.07 10.4%
14 343.0 0.181 500.50 457.7 4.9 21.05 11.66 32,69 2.81139.80 22.16 10.53
15 359.0 0.197 507.70 464.9 5.3 21.28 11.81  33.09 2.80 138.60 22.45 10.64
16  401.0 0.239 528.60 4B5.8 6.4 21.98 12.33  34.30 2.78 135.00 23.31 10.99
17 422.0 0.260 528.30 485.5 7.0 21.83 11.964  33.77 2.83 137.70 22.85 10.91
18 452.0 0.290 535.00 492.2 7.8 21.9% 12,02 33.96 2.82 137.10 22.99 10.97
19 472.0 0.310 540.10 497.3 8.4 22.03 12,10 34.13 2.82 136.60 23.11  11.02
20 502.0 0.340 555.20 S12.4 9.2 22.50 12.50 35.00 2.80 133.80 23.75 11.25
21 552.0 0.390 S577.90 535.1 10.5 23.15 13.06 36.21 2.77 129.90 24.66 11.58

Project no.:109-250d
Diablo Canyon ISFSI

Data Report G, Rev 1

COOPER TESTING LABORATORY
G-26 of 64
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18
1° TOTAL EFFECTIVE
C. ksf 0 0.72
¢. deg 14.9 17.7 .
- TAN ¢ 0.27 0.32
X 12
:
(73]
)]
1
o
-
9 6
wn
0
0 6 12 24 30 386
Total Normaol Stress, ksf
Effective Normal Stress, ksf - —— -
15.0
SAMPLE NO. : 1 2
WATER CONTENT, % 22.7
12.5 g DRY DENSITY, pcf 100.0
|8 SATURATION, % 89.5
= |voIo raTIO 0.685
@ 10.0 % |DIAMETER, in 1.92
HEIGHT. in 3.99
w WATER CONTENT. % 24.1 22.2
o 7.5 1| |DRY DENSITY, pcf 102.2 105.4
= W |SATURATION. 7 100.0 100.0
¢ VOIO RATIO 0.650 0.599
- = |DIAMETER, in 1.92 1.93
5.0 < .
9 HEIGHT . in 3.90 3.75
s Strain rate, %/min 0.0030  0.0030
ot - EFF CELL PRESSURE, ksf 11.9 17.9
o : Deviator Stress, ksf 7.8 12.6
- EXCESS PORE PR., ksf 5.2 5.6
STRAIN, % 4.6 5.3
o 0 5 o ULT. STRESS, ksf
‘ 15 20| gxcess PORE PR.. ksf
Axial Straoin, 2% STRAIN, %
TYPE OF TEST: Q‘EAILUSE- :S: ‘2-3 2;-9
CU with Pore Pressures OsFALLY ! s " 12.5 E—
SAMPLE TYPE: Undisturbed CLIENT: GeoMatrix
DESCRIPTION: yellow brown
claystone PROJECT: 6427 .001
ASSUMED SPECIFIC GRAVITY= 2.7 SAMPLE LOCATION: TB14-K
REMARKS: ==*Stoged Tests=x
Strengths picked ot the peak PROJ. NO.: 109-290c DATE: 10/31/00
stress ratio. TRIAXIAL SHEAR TEST REPORT
Fig. No.: COOPER TESTING LABORATORY

Diablo Canyon ISFSI
Data Report G, Rev 1
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TRIAXIAL COMPRESSION TEST 10-31-2000
‘e CU with Pore Pressures 1:36 pm

Project and Sample Data

Date: 10/31/00

Client: GeoMatrix

Project: 6427.001

Sample location: TB14-K

Sample description: yellow brown claystone

Remarks: **Staged Test** Strengths picked at the peak
stress ratio.

Fig no.: 2nd page Fig no. (if applicable):
Type of sample: Undisturbed .
Assumed specific gravity= 2.70 LL= PL= PI=

Test method: ASTM - Method B w/saturation est. (staged method triaxial test)

Specimen Parameters for Specimen No. 1

Specimen Parameter Initial Saturated Consolidated Final
Wt. moist soil and tare: 372.200 370.600
Wt. dry scoil and tare: 303.300 303.300
Wt. of tare: 0.000 0.000
Weight, gms: 372.2
Diameter, in: 1.920 1.922
Area, in?: 2.895 2.900
Height, in: 3.990 3.900
Net decrease in height, in: 0.000 0.090
Net decrease in water volume, cc: 16.400
% Moisture: 22.7 24.1 22.2
Wet density, pcf: 122.7 126.8
Dry density, pcf: 100.0 102.2
Void ratio: 0.6852 0.649%

% Saturation (est.): 89.5 100.0

Test Readings Data for Specimen No. 1

Deformation dial constant= 0.001 in per input unit
Primary load ring constant= 1 lbs per input unit
Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring= 0 input units

Consolidation cell pressure = 163.30 psi = 23.52 kst
Consclidation back pressure = 80.90 psi = 11.65 ksf
Consolidation effective confining stress = 11.87 ksf
Strain rate, %/min = 0.00

Deviator Stress = 7.81 ksf at reading no. 16

ULT. STRESS = not selected

Project no.:109-290c COOPER TESTING LABORATORY Data file: 109-290C

Diablo Canyon ISFSI G-31 of 64
Data Report G, Rev 1



Ko. Def.
pDial
Units

0 0.0
1 5.0
2 13.0
3 23.0
4 30.0
S 37.0
6 47.0
7 54.0
8 121.0
? 131.0
10 140.0
11 147.0
12 154.0
13 157.0
14 164.0
15 172.0
16 178.0

Project no.:109-290c

Oef.

0.000
0.005
0.013
0.023
0.030
0.037
0.047
0.054
g.121
0.131
0.140
0.147
0.154
0.157
0.164
0.172
0.178

Load

Load

Dial' ¢ (bs

Units

31.90

54.30

91.90
114.00
124.80
135.30
145.70
151.30
184.80
187.70
189.70
191.40
192.90
193.50
194.60
195.70
196.60

0.0
22.4
60.0
82.1
92.9

103.4
113.8
119.4
152.9
155.8
157.8
159.5
161.0
161.6
162.7
163.8
166.7

Diablo Canyon ISFSI

Data Report G, Rev 1

Strain Deviator

%

Test Readings Data for Specimen No. 1
Q ksf

0.0
0.1
0.3
0.6
0.8
0.9
1.2
1.4
31
3.4
3.6
3.8
3.9
4.0
4.2
4.4
4.6

Stress
ksf

0.00
1.1
2.97
4.05
4.58
5.09
5.58
5.8%
7.36
7.48
7.55
7.62
7.68
7.70
T.7%
7.78
7.81

COOPER TESTING LABORATORY

Effective Stresses

Minor
ks f

11.87
11.32
10.14
9.20
8.71
8.29
7.95
7.79
6.98
6.93
6.88
&6.83
6.75
6.72
6.70
6.68
6.70

Major
kst

11.87
12.43
13.11
13.25
13.29
13.38
13.53
13.64
14.34
14.40
14.44
14.45
16.43
14.43
14.44
14.46
14.50

G-32 of 64

1:3
Ratio

1.00
1.10
1.29
1.44
1.53
1.61
1.70
1.75
2.05
2.08
2.10
2.12
2.14
2.15
2.16
2.16
2.17

Pore
Pres.

psi

80.90
84.70
92.90
99.40
102.80
105.70
108.10
109.20
114 .80
115.20
115.50
115.90
116.40
116.60
116.80
116.90
116.80

P ksf

11.87
11.87
11.62
11.23
11.00
10.84
10.74
10.71
10.66
10.66
10.66
10.64
10.59
10.58
10.57
10.57
10.60

0.00
0.56
1.48
2.03
2.29
2.54
2.79
2.92
3.68
3.74
3.78
3.81
3.84
3.85
3.87
3.89
3.90

Cumulative
Strain
(X)

con

Data file: 109-290C



Specimen Parameters for Specimen No. 2

Specimen Parameter Initial Cum. for Test Consolidated Final
Wt. moist soil and tare: 372.200 370.600
Wt. dry soil and tare: 303.300 303.300
Wt. of tare: 0.000 0.000
Weight, gms: 372.2
Diameter, in: 1.920 1.930
Area, in?: 2.895 2.926
Height, in: 3.990 3.746
Net decrease in height, in: 0.268 -0.024
Net decrease in water volume, cc: 5.700
% Moisture: 22.7 22.2 22.2
Wet density, pcf: 122.7 128.8
Dry density, pcf: 100.0 105.4
Void ratio: 0.6852 0.59591
% Saturation {(est.): 89.5 100.0

Test Readings Data for Specimen No. 2

Deformation dial constant= 0.001 in per input unit

Primary load ring constant= 1 lbs per input unit

Secondary load ring constant= 0 lbs per input unit
Crossover reading for secondary load ring=
Consolidation cell pressure = 205.00 psi
Consolidation back pressure = 80.90 psi

Consolidation effective confining stress

Strain rate, %/min = 0.00

Deviator Stress = 12.65 ksf at reading no.

ULT. STRESS = not selected

No. Def. pef. Load Load Strain Deviator Effective Stresses
Dial in Dial Lbs % Stress Minor Major 1:3
Units Units ksf ksf ksf Ratio

0 154.0 0.000 35.90 0.0 0.0 0.00 17.87 17.87 1.00
1 160.0 0.006 43.30 7.4 0.2 0.36 17.65 18.02 1.02
2 170.0 0.016 44.70 8.8 0.4 0.43 17.45 17.88 1.02
3 180.0 0.026 114.40 78.5 0.7 3.84 16.50 20.34 1.23
4 190.¢ 0.036 167.40 131.5 1.0 6.41 15.41 21.82 1.42
5 198.0 0.044 198.60 162.7 1.2 7.9 14.62 22.53 1.54
6 210.0 0.056 234.10 198.2 1.5 9.61 13,72 23.33 1.70
7 222.0 0.068 257.40 221.5 1.8 10.70 13.20 23.91 1.1
8 250.0 O0.096 284.20 248.3 2.6 119N 12.77  24.68 1.93
9 274.0 0.120 294.60 258.7 3.2 12.32 12.70  25.02 1.97
10 299.0 0.145 300.30 264.4 3.9 12.51 12.60 25.11 1.99
11 323.0 0.169 304.00 268.1 4.5 12.80 12.37  26.97 2.02
12 351.0 0.197 307.20 271.3 5.3 12.65 12.25 24.90 2.03
13 373.0 0.219 309.80 273.9 5.8 12.69 12.30  24.99 2.03
14 404.0 0.250 313.00 277.1% 6.7 12.73 12.41  25.14 2.03
15 424.0 0.270 315.10 279.2 7.2 12.75 12.44 25.19 2.02
16 454.0 0.300 317.70 281.8 8.0 12.76 12.33  25.08 2.03
17 474.0 0.320 317.90 282.0 8.5 12.69 12.08  24.74 2.05
18 504.0 0.350 318.50 282.6 9.3  12.61 12.07  24.67 2.04
19 S24.0 0.370 319.40 283.5 9.9 12.57 12.17  26.74 2.03
20 552.0 0.398 294.50 258.6 106.6 11.37 12.33  23.70 1.92

Project no.:109-2380c

Diablo Canyon ISFSI G-33 of 64

Data Report G, Rev 1

0 input units

29.52 ksf

11.65 kst
17.87 kst
12
Pore P ksf Q ksf
Pres.
psi
80.90 17.87 0.00
82.40 17.84 0.18
83.80 17.67 0.22
90.40 13.42 1.92
98.00 18.61 3.20
103.50 18.57 3.96
109.70 18.53 4.80
113.30 18.56 5.35
116.30 18.73 5.95
116.80 18.86 6.16
117.50 18.85 6.25
119.10  18.67 6.30
119.90 18.58 6.32
119.60 18.64 6.35
118.80 13.78 6.36
118.60 13.82 6.37
119.40 18.70 6.38
121.30 18.40 6.35
121.20 18.37 6.30
120.50 18.45 6.29
119.40 18.01 5.69

COOPER TESTING LABCRATORY

Cumulative
Strain
(%)

Data file: 109-290C
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ATTACHMENT 2
DATA REPORT G

MONOTONIC DIRECT SHEAR TESTS

T14B-B, T14B-F, and T14B-D (drained)
TB14-H (undrained) .
T14B, S4 -1, - 2, -3, -4 (undrained)

Diablo Canyon ISFSI G-36 of 64
Data Report G, Rev 1



'®° Mesuits IR
C, ksf
$. deg
TAN &
W 12.0
M )
. o]
g -
e
&
x 8.0
')}
Q.
o _
o) 6.0 12.0 18.0 24.0 30.0 36.0
Normal Stress, ksf
SAMPLE NO. : 1 2
WATER CONTENT, % 20.7 19.1
2 |DRY DENSITY. pcf 101.0 105.3
- 2 | H|SATURATION, % 83.5 81.1
b H1voID RATIO 0.668 0.661
0 7 |pIamMETER, in 1.94 1.82
b HEIGHT. in 1.00 1.00
% WATER CONTENT, % 22.7 20.4
N 1| = |PRY DENSITY, pcf 104.5 111.2
g W|SATURATION, % 100.0 99.8
T I . |VOID RATIO 0.613 0.572
S0t EDUFES U VRN ISR LIDIAMETER. in 1.94 1.92
8 [ AP EUEN R HEIGHT. in 0.97 0.95
' NORMAL STRESS, ksf 14.0 18.0
0 Peak Stress, ksf 10.4 17.7
0 0.15 0.30 0.45 0.60 DISPLACEMENT, in 0.14 0.26
Horiz. Displ., in Ultimate Stress, ksf 7.4 13.7
DISPLACEMENT, in 0.50 0.50
Strain rate., %/min 1.00 1.00

SAMPLE TYPE: Undisturbed CLIENT: GeoMatrix

DESCRIPTION: tan CLAY with

claystone PROJECT: 6427 .001

ASSUMED SPECIFIC GRAVITY= 2.7 SAMPLE LOCATION: TB14/H

REMARKS : »=DS-CU=«

An undrained condition cannot PROJ. NO.: 109-290 DATE: 10/05/00
be completely accomp!ished. DIRECT SHEAR TEST REPORT
Fig. No.: , COOPER TESTING LABORATORY |
1ablo Canyon [SFSI G-37 of 64
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-0.060 . 18.0
: RESULTS
C, ksf
-0.040 b aeq
TAN &
T -0.020 w 12.0 —
€ X I
6 Dilation R
- 0 : :
@ .
8 o Y - Lo .
-6 Consol . (‘n"
2 0.020 ¥ 6.0 ' -
< ! I
3] 3 a R I
> - c .
0.040 o o
,12
0.060 L— ' 0 e
0 0.15 0.30 0.45 0.60 o) 6.0 12.0 18.0
Horiz. Displ., in Normal Stress, ksf
9.0
SAMPLE NO. : 1 2 3
WATER CONTENT. % 17.9 19.5 15.0
7.3 2|oRY DENSTTY. pcf 103.3 102.2 100.6
- HISATURATION, % 72.3 76.8 57.1
/1] - .
X 6.0 - 2 | Y|voIip rRATIO 0.693 0.711 0.737
. | |7 |orameTER. in 2.38 2.38 2.38
g HEIGHT. in 1.01 _1.01 _1.00
% 4.5 WATER CONTENT. % 20.6 21.6 23.0
. {5 | £ |ORY DENSITY, pcf 110.6 108.6 106.1
. n
$ 3.0 L |SATURATION, % 99.5 99.1 99.4
& 11| - |vOoID RATIO 0.580 0.610 0.647
CIDIAMETER, in 2.38 2.38 2.38
1S HEIGHT. in 0.94 0.95 0.95 ]
...... NORMAL STRESS. ksf 10.00 14.00 6.00
o : : : Peak Stress, ksf 2.91 6.10 3.43
0 0.15 0.30 0.45 0.60 DISPLACEMENT, in 0.50 0.30 0.49
Horiz. Displ., in Staoged Stress, ksf
DISPLACEMENT, in
Stroin rate. %/min 0.20 0.20 0.20
—
SAMPLE TYPE: undisturbed CLIENT: Geomatrix
DESCRIPTION: Yel low—-Brown CLAY
PROJECT: 6427.001 PG&E
ASSUMED SPECIFIC GRAVITY= 2.8 SAMPLE LOCATION: Ti14b-F & D
REMARKS: Moisture and density F: #1 & 2, D #3
volues hod to be estimoted PROJ. NO.: 109-292 DATE: 11/01/00 i
due to soi! loss during test. DIRECT SHEAR TEST REPORT
Fig. No.: COOPER TESTING LABORATORY
. . . /
R
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e Dial Reading vs. Time
Project No.: 109-290
Project: 6427.001
Source: T-14B Sample No.: F
00042
Load No.= |
0071 Load= 14.00 ksf
0146 Do = 0.01460
Dgg = 0.0431
0221 90 !
- D1gg = 0.04628
£ .029 = .
g Tgg = 0.29 min.
§ 0371 c T
4 { v@Tgo
® 0446 .
&) 0.0116 in.2/sec.
0521 <
S
0596
0671
07465 5 35 20 50
Square Root of Elapsed Time {min.)
0059 -2
Load No.= 2
0134 y)
0 5—"%“‘_] ) I‘:/:“L-UﬂE' LO:.’DJ‘ Load= 10.00 ksf
0208 SL AL = Dg= 0.01340
Dep = 0.04863
0284 50
. D1go = 0.05260
: 1 408 .
£ 0359 5 Q.29 Tgg= 0.21 mmn.
g I X .2
T 0434
© , Cy @ Tso
© 050915 '[/ ]
o N o 0.0034 in.2/sec.
0584 T~ ) b 1° M. UsED
.0659 \
0734 \
08095 r3 3 28 32 20
Square Root of Elapsed Time (min.)
Plat
- COOPER TESTING LABORATORY. e
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Dial Reading vs. Time

Project No.: 109-290
Project: 6427.001

Source: T-14B Sample No.: F
D
-.0004(90
Load No.= |
0071 Load= 14.00 ksf
0146 DO = 001460
Dgg = 0.04383
0221
D1po = 0.04707
'5 0296 Tgg = 0.30 min.
g
B o3
§ Cv@Tgo
8 % 0.0111 in2/sec.
0521 1
\.\““\._ .
0596
0671
0746 3 5 16 15 26 25 30 35 30 a5
Square Root of Elapsed Time (min.}
{-g EsSTMATED STRAIW @ FAwLuec ((D- 200")
i} Sox +
o
0. 2o
- :_;on o7
1]
- LGS 7 /1N,
/""—/M,M—_—\—.-*\\\
'\ o2 /H-u UseDd )
Plate
COOPER TESTING LABORATORY
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ATTACHMENT 3
DATA REPORT G

CYCLIC DIRECT SHEAR TESTS

Sample T14B-N
Sample T14B-E

Diablo Canyon ISFSI G-41 of 64
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[ A9y ‘D 1oday vle(q
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7930 TH-D

Shear Stress, psf

20000

15000

10000

5000

-5000

-10000

-15000

Undrained Direct Shear (Cycled)
Cooper Testing Labs, Inc.

Sample T14B-N
Normal Load, 26 ksf
Shear Rate: 0.2 in/min

e e e

0.1

0.16

45

Deformation, (inches)




[ AYY ‘D 1oday ele(q
[SJS] uokue)) oqerq

$930 €¥-D

Shear Stress, (psf)

8000

6000 -

4000

2000

-2000

-4000

-6000

-8000

Undrained Direct Shear (Cycled)
Cooper Testing Labs, Inc.

4}
L g

L

&2

0.15 0.2 0.25 0.3

o -_~l <
b 4 v
v v
e & &
g > a g

0.35 0.4

Sample T14B-N
Normal Load: 22 ksf
Shear Rate: 0.2 in/min

Deformation, (inches)
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y930 ¥¥-D

Shear Stress, psf

Undrained Direct Shear (Cycled)
Cooper Testing Labs, Inc.

8000

6000

4000

2000 -

-2000

Sample No.: 14B-E

Shear Rate: .200 in/min.

Normal Load: 10 ksf

<
-4000

#_
0 0.05 0.1 0.15 0.2 0.25 0.3 F'35 0.4 045

Deformation, (inches)
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¥9 30 S¥-D

Shear Stress, (psf)

6000

1

Undrained Direct Shear (Cycled)

Cooper Testing Labs, Inc.

5000 -

4000 -

3000

Sample No.: T14B-E
—| Normal Load: 8000 psf
Shear Rate: 0.200"/min.

A

2000

1000 1

0.15

Deformation, (inches)
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| 15.0
X Peak Uitimate
! + C, ksf 1.09 1.69
$. deg 15.2 8.1
TAN ¢ 0.27 0.14 .
W 10.0 ]
- o L S ’);;,
1] . X . . . . "
X
2 SRS S RS -l
)
o Y N N 2 .
5 & g -
.g ;”J}/(’ L BV A== L
58 //9‘ SEPESEE St B
. - . —-_—_?——' ' .
/""
S L
0 5.0 10.0 15.0 20.0 25.0 30.0
Normal Stress, ksf
9.0
o SAMPLE NO. : 1 2 3 4
. E I B WATER CONTENT, % 22.9 22.1 25.9 29.0
7.3 T R 2|oRY DENSITY. pef 87.9 88.6 90.3 88.7
- BEDEERN ST SRS H|SATURATION, % 67.8 66.2 80.6 87.0
] et e .
X 6.0 : \\ SlvoIp RATIO 0.904 0.902 0.867 0.900
LN o I N H .
0 N T s DIAMETER, in 2.43 2.43 2.43 2.43
Py LTS A HEIGHT. in 1.01 _1.01 _1.02 1.03
b &9 T N 3 WATER CONTENT, % 25.5 24.1 25.6 28.0
v , e
\\TT\\\\k“ — |DRY DENSITY, pcf 99.5 101.8 99.4 95.9
9 3.0 ' | &|saTURATION, % 100.2 99.2 99.4 99.8
5  |[VOID RATIO 0.682 0.655 0.696 0.758
<|pIAMETER. in 2.43 2.43 2.43 2.43
1S HEIGHT. in 0.89 0.87 0.93 0.95
NORMAL STRESS, ksf 12.00 16.00 20.00 24.00
o Peak Stress, Kksf 4.32 5.56 6.33 7.67
s} 0.15 0.30 0.45 0.60 DISPLACEMENT, in 0.13 0.13 -0.10 0.12
Horiz. Displ., in Ultimate, ksf 3.35 4.19 4.19 5.2?
DISPLACEMENT, in 0.53 0.54 0.53 0.55
Strain rate., %/min 1.00 1.00 1.00 1.00
SAMPLE TYPE: Undisturbed CLIENT: GCeoMatrix
DESCRIPTION: yel low brown CLAY
with claystone nodules PROJECT: 6427.001
ASSUMED SPECIFIC GRAVITY= 2.68 SAMPLE LLOCATION: T14-B S4-1,4-2,4-3,4-4
REMARKS: =+=DS-CU=»=
An undrained condition cannot PROJ . NO.: 109-287 DATE: 9/11/00
be completely accomplished. DIRECT SHEAR TEST REPORT
Fig. No. - COOPER TESTING LABORATORY
. e RN




ATTACHMENT 4
DATA REPORT G

ATTERBERG LIMITS TESTS
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60 L — - .
Dashed line indicates the approximate . L /
upper limit boundary for natural soils = P
50— — '( ow
P ~ i * e °
& 40f— =
g - I
E B B P ' /
G % AT
[ P A
3(3 -
& 20— pz ‘O\— ~
/ -7 o2
» -~
1(7) :___ /[ -
AR LT S ML (ir oL MH c,ur OH
i
10 30 50 70 90 T10
LIQUID LIMIT
79
75 =
—
71 —
] *
— 67
= 63 [ TN
]
3 59 I——— 1
O
& A o [T
- 55 T ———
2 51 PO O e T
47 T —
43
333 10 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
[ ] yellow brown CLAY with ¢s & sand 52 23 29
n yellow brown CLAY w/sand 60 25 33
A yellow brown sandy CLAY with .weathcred claystone 48 2 26 712 63.1 CL ’
{gravelly lean Clay with sand) _
. yellow brown CLAY w/sand 67 22 43 97.0 85.1 CH
v tan CLAY w/sand 49 22 27 85.4 74.5 CL
Project No. 109-290 Client: GeoMatrix Remarks:
Project: 6427.001 :
A
® Source: T-14B Sample No.: B .
® Source: T-14B Sample No.: D v
A Source: T-14B Sample No.: E
¢ Source: T-14B Sample No.: F
¥ Source: T-14B Sample No.: H
LIQUID AND PLASTIC LIMITS TEST REPORT
COOPER TESTING LABORATORY plate ]
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10—
y 90|— Dashed line indicates the approximate T T o=
§ upper limit boundary for natural soils L
s 70 = —
> _ - v /
o ——
g 50— L CHOTOH ]
2 —_ r //
p |
a. _ - —4 [ ] /
30— —=r ®
SN el
19— = {
e g MH or OH
10 30 50 70 80 110
LIQUID LIMIT
122
112
102 |
I
L 92 !
£ 82
&
Q 72 =
o |
£ e EE— n_ SRS ——
3 52 ) T
42 x
32
225 10 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pi %<#40 %<#200 USCS
L] yellow brown CLAY with sand 51 21 30 99.4 92.0 CH
n yellow brown CLAY 58 21 37 99.7 952 CH
R yellow brown clayey GRAVEL w/sand (weathered 46 23 23 48.7 434 GC
Claystone)
. tan sandy CLAY w/trace gravel 35 15 20 69.7 548 CcL
v tan clayey GRAVEL 95 32 63 41.8 39.2 GC
Project No. 109-290 Client: GeoMatrix Remarks:
Project: 6427.001 :
A
® Source: T-14B Sample No.: J S
¥ Source: T-14B Sample No.: K A
A Source: T-14B Sample No.: N
+ Source: BA98-1 Etlev./Depth: 66.3-67
¥ Source: T-15 Sample No.: §+40 Eiev./Depth: 0.5
LIQUID AND PLASTIC LIMITS TEST REPORT
COOPER TESTING LABORATORY plate
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LIQUID AND PLASTIC LIMITS TEST REPORT
60 " T—
Dashed line indicates the approximate L- / ,
upper limit boundary for natural soils - | P
50 Xt
jid ‘ of o
~ l G\‘“ ‘
& 40— =~ .1 ] —
Q B i
.Z_ P - /
> ~ f
5 0 A o /'
- ~
2 -7 P
= 20— "\
10— A - - / i
Z | Lo /“-"*//I/// = ML or oL MH c’ar OH
| [ :
10 30 50 70 90 110
LIQUID LIMIT
62 I
60 -8
58 \‘\
- 56 T~
&
=~ 54 .
5 ) \\
O 52 ]
i 50 T~
<
348 —
48 B
|
44
423 16 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL ! %<#40 %<#200 UsCs
yellow brown sandy CLAY w/trace claystone gravel;
° 1/4" clay stnnger (strati) very clearly stratified 48 22 26 2.0 63.5 CL
Project No. 109-290 Client: GeoMatrix Remarks:
Project: 6427.001 *
® Source: T-14B Sample No.: M
LIQUID AND PLASTIC LIMITS TEST REPORT
COOPER TESTING LABORATORY Plate

Diablo Canyon ISFSI
Data Report G, Rev 1
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60 e - - ——
Dashed line indicates the approximate L~ //
upper limit boundary for natural soils — P
50 ~ : ov
- c? S
e
i 40f— -+~ ¥ —
z - /I
> -
- | -
5 30 P ~
; I |
S 20— ‘ W
= Py G:OM
10— L / | /
i
Z | ///w-t/l/ // ML T oL MH or OH
| ! |
10 30 50 70 50 710
LIQUID UIMIT
71
67
.\.\
63 o | ]
;—i 59 T —T—
3
E 55
&
O 51
o
%’ 47 y——
% 43 ——
39 B —— i ——
-"‘IT‘L_\\
35 |
33 10 20 25 30 20
NUMBER OF BLOWS
MATERIAL DESCRIPTION LL PL Pl %<#40 %<#200 USCS
L brown sandy CLAY, trace gravel (very silty) 38 20 18 83.9 65.8 CL
| light brown CLAY w/sand 39 19 20 91.7 82.0 CL
A tan CLAY, (silty) 41 18 23 98.9 93.1 CL
. yellow brown CLAY 61 22 39 99.6 94.9 CH
—
Project No. 1[09-287 Client: GeoMatrix Remarks:
Project: PG&E 6427.001 :
A
® Source: TI1IA Sample No.: 4 .
E Source: T-14B Sample No.: 7
A Source: T-14B Sample No.: Blocks 1 & 2
¢ Source: T-14B Sample No.: S4-1,4-2,4-3,4-4
LIQUID AND PLASTIC LIMITS TEST REPORT
COOPER TESTING LABORATORY Plate
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-3
s g g% =3 f£5 o 2 gz g §%E
1001 . . . T " ! o . . . . . )
T T ST T
o B _\l L ‘__*-I-'— _'.4___ ! . . .
90 ™ \\i ] i T, X I
r ks . . '
80 I VA S
| X i \
70 : : T =\ —
RV
% : A I N B
60— -
Z : ' \‘
t :! ] L
=z S0 ' . NS
ui X X
: i I
5 40 N o N
a. : WZI\(L
: e
30— ™
RIIHE NS
10
ol © . ; X
200 100 10 1 0.1 001 0.001
GRAIN SIZE - mm
% + 3 % GRAVEL % SAND % SILT % CLAY % FINES uscs AASHTO PL L
o) 79 26.3 321 33.7 65.8 20 38
c 4.6 13.4 36.1 459 82.0 CL 19 39
SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION
inches o n SIZE o O O brown CLAY with sand, trace gravel (very
Size ]
3/4 100.0 # 921 954 siley)
3/8 100.0 97.7 A 82 1 33 G fight brown CLAY wisand
#30 839 917
50 832 912
#100 69.9 83.9
#200 658 82.0
0.0367 mm. 644
0.0410 mm 60.4
o O I
.| mm. =
GRAIN SIZE 0.0287 mm 65.6 REMARKS:
0.0193 mm 43.3
Cso 0.0401 | 0.0193 0.0187 mm 39.6 0
0017 mm 40.3
Dag 0.0035 | 0.0022 0.0111 mm 516
0.0084 mm 371
D1g 0.0030 mm 50.0 a
g'ggéé mm 332 47.4
WD .
COEFFICIENTS 0.0043 ﬂm 323
Ce 0.004! mm 43.4
0.0031 mm 283
Cy 0.0030 mm 36.9
0007 mm 24 290 —
O Source: T11A 0.0013 mm. 178 Sampid No.: 4
O Source: T-14B Sample No.: 7
_ Project: PG&E 6427.001
COOPER TESTING LABORATORY | e
Project No.: 109-287
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—

k3
s s ¢% s3 &3 . ° g s ¢ 8 8 % 8
d ~ ™~ - - - - -~ n x - = =
100{ . . . . . L — R U
g0 . - \ .
80 : i @) A\\_‘ —
} BNl
BN
x N
w g0 -
z N
: Y
E 50 ! ‘L"
w
Q \ \
[vd
L 40
a‘ 1
; . N
30— : \
20—
10
[+ . Cy .
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT % CLAY % FINES USCS AASHTO PL LL
@] 6.9 427 504 93.1 CL 18 41
a 5.1 32.2 62.7 94.9 CH 22 6l
SIEVE PERGENT FINER PERCENT FINER SOIL DESCRIPTION
ir\s::i::s o a SIZE o I O tan CLAY, (silty)
#10 100.0 100.0
:-318 3% ggg O yellow brown CLAY
#50 98.5 99.4
#100 976 992
#200 93.1 94.9
0.0371 mm. 85.7
0.0367 mm 79.1
0.0272 mm 699
0.0267 mm 316
0.0177 mm. 644
GRAIN SIZE 0.0174 mm 75.5 REMARKS:
0.0104 mm 589
Dgo 0.0115 | 0.0039 0.0101 mm 69.4 o}
0.0075 mm $5.2
D3g 0.0017 00073 mm 66.8
0.0054 mm 516
Dig 0.0053 mm 633 a
83833 mm ol 59.6
COEFFICIENTS 00038 mx 0.5 .
Cec 0.0027 mm 54.1
0.0020 mm 332 48.4
c 0.0013 mm 259
u 000 mm 409
O Source: T-14B Sample No.: Blocks | & 2
O Source: T-14B Sample No.: 54-1,4-2,4-3,4-4
Project: PG&E 6427.001
F :
COOPER TESTING LABORATORY eature
| Project No.: _109-287 )
Diablo Canyon ISFSI G-54 of 64

Data Report G, Rev 1




[ 1 <
¢ e s% ¢ 5 §8 . e e 23 g 3 % 8
o - N - - & - -~ = m = = - = =
100 : &a ) . T T —_l" )
° NI it L
80 : (T : AT S\ —
NN T
70 Z : : ' a\‘ : o]
> ' \: SR N
(Y| ¥ . . . \ ™\
60
_Z_ "\ . . ' f \ k\
@ . X N ANH
E 50 . \\ﬁ : . | | \:-‘\ A
w i T T Ak
O T T~ —\‘- \
& . . ﬁ\ \!.. \
s 40— - oy 8
4o ; N w hS
: . \ 1
30 RA -~ 7
‘ 55\&\ \:
20 : i \Eﬂ
N
10 X X
ol - . : : X
200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT % CLAY % FINES USCsS AASHTO PL LL
o] 4.8 331 62.1 952 CH 21 58
o] 12.3 242 26.1 37.4 63.5 CL 22 48
L 40.3 16.3 18.1 23.3 434 GC 23 46
SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION
in:;:s o a a SIZE 5 O A O yellow brown CLAY
! 100.0 sto 1000 Ly i
34 100.0 95.3 49 38 3 33 O yellow brown sandy CLAY w/gace claystone
38 96.4 80.2 850 996 713 43 gravel;
oo 93 &3 i 1/4” clay stringer (strati) very clearly swatified
0 aday mm. 55.0 79 & yellow brown clayey GRAVEL w/sand
0.0331 mm 861 ’ (weathered Claystone)
0.0293 mm 509
0.023) mm 35.0
00277 mm 8.7
GRAIN SIZE 00182 men 3 B2 REMARKS.
_ 0.0181 mm 735
Dso 0.0043 0.0568 4.81 313:35 mm 63.4 He 196 ©
Dag 0.0029 | 00115 2.0073 mm 666 o s
0.005_7 mm 39.0 26.1
D1g gf%ﬁ man 85 349 23.9 B
COEFFICIENTS 9.0030 mm 7 307 202
1 E O L 5
Cc 0.0021 mm 513 ' 16.1
0.00!4 mm. 36.2 204
Cy 0.0013 mm. 135
O Source: T-14B Sample No.: K
0 Source: T-14B Sample No.: M
A Source: T-14B Sample No.: N
Project: 6427.001 ]
‘A F :
COOPER TESTING LABORATORY eature ‘
Project No.: 109-290
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14 .
< s = g. & g; § f o o o @9 g g b1
H & N =X 25 3 H § 8§ & £ = 3
100[ . : . A ;L e ——~iugt ;
. ; . I T !
sof NN |
. . v ’ ' . " . - ™ A B . .
S A R T T~ T
gol— . . P N . . T . . AN .\\; \
. . S O A . : . ; Rk
; ; S I : ; L] }D N \
70{— : T : : : : : '1‘\ T\ {
. : Nt : : IR N\ N
. . , ) e . . . ) ot P
% 60 b ; — ; ; . ; IS S NG T\rﬁ\
Z . . . N . 0] N ’
T : ; N AR : : I N \
& o R R NS
8 ' N . B f ' . ' . B . . . . _\ \
- B 11 A 1 R A1 I R A NN
& ' e T AR
\ , \
20 : : ;
10— ‘ . '
200 100 10 1 G.1 Q.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL % SAND % SILT % CLAY % FINES USCS AASHTO PL Lt
o} 149 389 46.2 85.1 CH 22 67
a 6.0 19.5 3.1 434 74.5 CL 22 49
A 8.0 321 59.9 92.0 CH 21 51
SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION
insci;:s o a A SIZE Py o A O veliow brown CLAY w/sand
BEA 1900 w8 |
3/8 99.2 o e 51 i 0 tan CLAY w/sand
o Tioa ;i? i HE;
39196 v 4 e .
Son = s 129 A yellow brown CLAY with sand
301 mm i 73
GRAIN SIZE saiii s ”e 2> « | [REMARKS:
00081 man St &
Deo 0.0169 | 0.025!1 0.0050 :9.:5:: i o3 e o
QDASE mm. 46
030 0.0018 0.0023 EE;? oy “? 0 :;:
Q0032 mm. 3
COEFFICIENTS i - - a1
Cc 73
Cy
O Source: T-14B Sample No.: F
3 Source: T-14B Sample No.: H
& Source: T-14B Sample No.: J
Project: 6427.001
COOPER TESTING LABORATORY Feature:
Preject No.: 109-290
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~ PARTICLE SIZE DISTRIBUTION TEST REPORT
£ )
< ¢ ¢ % ¢ 2 2
0 ~ ~ = EY =R = =
100} - . k'&\'.‘ l 5.
. : TN L
S0 t 3
: : ST N
) . ot N :
80 -
" N
z O ; T
w
E 50—
1 .
o ||l :
u 40— ] :
o . X
30
20
10 X
200 100 10 1 o1 0.01 0.001
GRAIN SIiZE - mm
% + 3" % GRAVEL % SAND % SILT % CLAY % FINES USCS AASHTO PL LL
z 1.4 18.1 529 27.6 80.3 23 52
= 0.3 6.5 356 57.6 932 CH 25 60
2 19.8 17.1 26.4 36.7 63.1 CL 22 48
SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION
in:i::S o o A SIZE ) a 2 O yellow brown CLAY with ¢s & sand
| %00 I T T
35‘81 %888 100.0 g?g a0 ;ig ;5; ;é; 0 yellow brown CLAY w/ trace sand
’ : P 103 HH 9
00317 mem e )
oy e " e & yellow brown sandy CLAY with weathered
5173 s s claystone (gravelly lean Clay with sand)
0019 avn s
sadis
GRAIN SIZE e N s o3 REMARKS:
Dgo 0.0529 | 0.0060 | 0.0537 R b @z o o
Q0059 mwn. 93
Dap 0.0064 0.0029 §§§ P s 91 !
Dio §§é§ - "s i o
0.0030 mm. B 30
COEFFICIENTS goort . 8o
< s w | e
C 300:!::. e pIR | i
u
O Source: T-14B Sample No.: B
O Source: T-14B Sample No.: D
& Source: T-14B Sample No.: E
Project: 6427.001
COOPER TESTING LABORATORY Feature:
Project No.: 109-290
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s 53§ =i &: o 2 zzg g EBPE
100] . . \ ' , TI T
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S0 ' . : : \ \ s . \ B . . 9
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" A W A L e 1
\ ; \\\ NI I R R
Al ATl b
70 0 ‘ o ; T n g
- Y ]
s [ it
w 60 P
Z IN T DN
w . \ . O\
E sof— ' e \' 1N
A EREEREIINNG TN
o4 ,  n e g i
w 40 . . - __J.___ﬁk
o '
= : : 3 O\CO“&:'CI" o
14 R R I A . “:“Q_C\D\E;\D
20 —r ; ; ; A\
10 — ' .
ol .
300 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% + 3" % GRAVEL | % SAND % SILT % CLAY % FINES uscs AASHTO PL LL
/o) 10.9 343 26.8 28.0 54.8 CL 15 35
ad 52.2 8.6 14 31.8 39.2 GC 32 95
SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION
insci:ees o o SIZE o a O tan sandy CLAY w/trace gravel
! 100.0 N T
3/4 100.0 93.7 ¥30 724 s a 1 RAV
¥s | 956 | 653 meo|ogr |y b clayey GRAVEL
#1100 61.4 41.0
4200 543 39.2
0.0391 mm. 373
0.0279 mm. 36.3
0.0248 mm. 164
0.0180 mm. 330
0.0177 mm. 36.0
00115 mm. 319
GRAIN SIZE 05073 me 33 REMARKS:
0.0068 mm. 2950
Dso 0.125 8.20 2.0048 mem. 179 2 ©
D3o 0.0081 | 0.0036 §§§§ i 264 :Z:
D10 §f€é§§ . f‘i 2.1 =
COEFFICIENTS gigi’ i 153 i,
Cc 0.0008 mm. 171 :
CU
O Source: BA98-1 Elev./Depth: 66.3-67
0 Source: T-15 Sample No.: §+40 Elev./Depth: 0.5
Project: 6427.001
COOPER TESTING LABORATORY Feature:
Project No.; 109-290
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MOISTURE CONTENT AND DRY UNIT WEIGHT TESTS
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COOPER TESTING LABS

MOISTURE DENSITY - POROSITY DATA SHEET

Job # 109-290

Client GeoMatrix

Project/Location PG&E

Date 5/27/00

Boring # T-14B

Depth (ft) B E E N N

Soil Type see sieve

Specific Gravity 2.70 2.70 2.70 2.70 2.70
ASSUMED ASSUMED ASSUMED ASSUMED ASSUMED

Volume Total cc 131.736 47.445 47.445 47.445 47.445

Volume of Solids 76.973 28.675 29.709% 28.790 29.068

Volume of Voids 54.763 18.770 17.736 18.655 18.377

Void Ratio 0.711 0.655 0.597 0.648 0.632

Porosity % 41.6% 39.6% 37.4% 39.3% 38.7%

Saturation % 71.3% 89.9% 94.1% 86.7% 91.0%

Moisture % 18.8% 21.8% 20.8% 20.8% 21.3%

Dry Density (pcf) 98.5 101.9 105.5 102.3 103.3

Remarks
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COOPER TESTING LABS

MOISTURE DENSITY - POROSITY DATA SHEET

Job # 105-290A

Client Geomatrix

Project/Location 6427.001

Date 11/13/00

Boring # BAS8-1 T-15

Depth (ft) 66.3-67 STA. 8+40

Soil Type tan tan
CLAY CLAY

Specific Gravity

Volume Total cc

Volume of Solids

Volume of Voids

Void Ratio

Pﬁrosity %

Saturation %

Moisture % 3.8% 7.7%

Dry Density (pcf)

Remarks

Diablo Canyon ISFSI
Data Report G, Rev 1
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COOPER TESTING LABS

MOISTURE DENSITY -

POROSITY DATA SHEET

Job # 109-287

Client GeoMatrix

Project/Location PG&E

Date 8/31/00

Boring # T-14-B T-14-B

Depth (ft) Block?2 Blockl

Soil Type yellow yellow
brown brown
CLAY with CLAY with
sand SAND

Specific Gravity 2.66 2.66
ASSUMED

Volume Total cc 149.505 118.054

Volume of Solids 93.335 75.478

Volume of Voids 56.170 42.576

vVoid Ratio 0.602 0.564

Porosity % 37.6% 36.1%

Saturation % 81.8% 78.3%

Moisture % 18.5% 16.6%

Dry Density (pcf) 103.7 106.2

Remarks
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ATTACHMENT 7

DATA REPORT G

SPECIFIC GRAVITY TESTS
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Specific
ASTM

Gravity
D-854

Cooper Testing Lab

Job#: 109-287 Date:  09/06/00

Client: Geomatrix By: DC
Project: 6427.001

Boring: T-14B T-11A T-14B

Sample: Block 1 4 S4-1,4-2

Depth, ft.. 4-3,4-4

Soil see

Classification: sieve

(visual)

Wt. of Pycnometer

Soil & Water, gm: 687 710.4 710

Temp. centigrade: 21.5 215 24

Wit. of Pycnometer

& Water, gm: 675.56 671.82 671.55

Wt. Dry Soil, gm: 18.34 61.25 61.4

Temp. Correction

Factor: 1 1 1

Specific Gravity: 2.66 270 2.68 ERR ERR ERR

Remarks: The temperature correction factor is shown as 1 if the

weight of the pycnometer is taken from the lab
temperature correction curve.
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DCPP ISFSI SAR
Diablo Canyon ISFSI Data Report H
Rock Strength Data and GSI Sheets

1.0 INTRODUCTION

Rock strength and rock structure data were collected in exploratory trenches following
the procedure outlined in Hoek (2000) for the purpose of evaluating rock mass properties
at the Diablo Canyon ISFSI site. This method allows for the estimation of the in situ
strength of the rock mass, and is used to extrapolate strength from laboratory uniaxial
compression and/or, triaxial compression tests (Diablo Canyon ISFSI Data Reports G and
I) to the in situ rock mass with consideration of weakening effects of joints, weathering,
and scaling. Figure H-1 shows the locations of exploratory trenches used to perform the

rock strength field evaluation.

The preparation of this Diablo Canyon ISFSI Data Report was performed under the WLA
Work Plan (Rev. 2) dating November 28, 2000 using data collected under that Work Plan
and a second WLA Work Plan (Rev. 1) dated September 19, 2001.

2.0 METHODOLOGY

Geologic mapping and field classifications were used to evaluate rock mass condition and
stability based on combinations of lithology, bedding structure and prominence, fault
persistence and geometry, degree and character of jointing, and in situ strength

properties. Rock mass evaluation was performed between June and December 2000, by
Jeff Bachhuber, Charles Brankman, John Baldwin, John Helms, and Rich Koehler of
William Lettis & Associates, Inc (WLA). Quantification of rock mass properties was
performed by visual inspection, and simple field tests in selected ISFSI site trenches that

were also used for discontinuity surveys as described in Diablo Canyon ISFSI Data

Diablo Canyon ISFSI H-3 of 37
Data Report H, Rev. 0



Report F. The Geologic Strength Index (GSI; Hoek, 2000) of various lithologic units was
estimated independently by at least two site geologists, and compared and discussed prior
to assignment of final field values. Field estimates of rock block compressive strength
were made for each lithologic/structural rock unit by hammer rebound and scratch
hardness testing. Finally, the Hoek-Brown constant m; (Hoek, 1998) was estimated in the

field for each rock type.

GSl s a field-based empirical property that quantifies the character of a given rock mass
based on two characteristics: the style and intensity of fracturing, and the average or
typical surface condition of the fractures. The structure of the intact rock blocks defined
by individual fractures and fracture sets is compared with a chart of fracture styles
derived by Hoek (2000). The surface conditions of the fractures are also compared to the
criteria described in the chart, and the resulting GSI value derived by correlation between
the fracture frequency and surface condition. The resulting GSI value is used in rock
strength calculations to extrapolate the intact rock block strength to a jointed rock mass,
and accounts for the weakening effect of discontinuities and weathering. GSI field

sheets are included in this Diablo Canyon ISFSI Data Report.

The Hoek-Brown constant m; is an empirical value that factors the strength effect of rock
mineralogy and lithology (Hoek, 2000). The m; value accounts for cementation, grain
size, chemical composition, and degree of grain interlocking. Values of m; can either be
derived from extensive triaxial testing of rock specimens, or by matching rock type to
standardized rock types and corresponding values on the m; reference table of Hoek
(2000). The latter approach was used for evaluation of m; in the ISFSI site area. Where
lithology in the trench was intermediate between standardized rock types on the reference
table (Hoek, 2000), an m; value was interpolated based on the degree of similarity to the
standard types. Interpolated m; values were estimated independently by at least two site
geologists and compared and discussed before final values were assigned. The m;
constant is then used as input for the calculation of a failure envelope for in situ rock.

Table H-2 (Hoek, 2000) shows estimated ranges in m; for each rock type at the ISFSI site.

Diablo Canyon ISFSI H-4 of 37
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Tables H-3 through H-7 provide statistical compilations of GSI and m; values for the five
different rock types of dolomite (Tofy.1), sandstone (Tofy.;), friable dolomite (Tof}.14),
friable sandstone (Tof}.2,), and fault zone rock. Estimation of the unfractured rock (rock
block) uniaxial compressive strength was made using data from Hoek (2000), which
provide a range of values based on hammer response or resistance to scratching by knife.
These field estimates were used for initial rock mass evaluation, but were superceded by

laboratory uniaxial test results presented in Diablo Canyon ISFSI Data Report L.

3.0 RESULTS

Compilation of the mass characterization data from different rock types is shown in
Tables H-1 through H-7.

In the dolomite (Unit Tof.;), GSI ranged between 35 and 72, and averaged 56,
corresponding to a very blocky rock structure and good fracture surface condition. Field-
estimated rock strength for the dolomite ranged from very weak (R1) to medium strong
(R3), with an average of weak (R2). The m; values for dolomite ranged between 12 and

- 20, and had an average of 15.

. In the sandstone (Unit Tofj,.,), GSI ranged between 60 and 69, and averaged 65,
corresponding to a very blocky to blocky rock structure and good fracture surfaces. Rock
strength for sandstone estimated in the field ranged from weak (R2) to medium strong
(R3), with an average in the upper portion of weak (R2+). The m; values for sandstone

ranged from 16 to 19, with an average of 18.

The friable dolomite (Unit Tofy-1a) has a block-in-matrix texture, consisting of hard,
competent blocks of dolomite in a softer, “punky” altered matrix. This unit behaves more

as a stiff soil than a fractured rock mass. Despite this, we assigned values of GSI, rock

Diablo Canyon ISFSI H-5 of 37
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strength, and m; by focusing on the blocks within the matrix that appeared to be more
competent and blocky. These blocks in the altered dolomite have a GSI range of between
35 and 45 with an average GSI of about 41, corresponding to a blocky/seamy rock
structure and fair fracture surfaces. Rock strength for the friable dolomite ranged from
extremely weak (R0) to weak (R2), with an average of very weak (R1). The m; values
for the altered dolomite ranged from 9 to 18, with an average of 13. These values

represent only the more competent, blockier portions of the altered dolomite.

The friable sandstone (Unit Tofy.;,) is generally massive, with rare through-going
fractures that divide the rock into blocks. As a result, we only assigned values of GSI,
rock strength, and m; at two locations within the friable sandstone where fractures
defined rock blocks. The GSI values for the friable sandstone ranged from 39 to 41.5,
with an average of 40, corresponding to blocky/seamy rock structure and fair fracture
surfaces. Rock strength for the friable sandstone was very weak (R1). The my values for

the friable sandstone ranged from 16 to 18, with an average of 17.

Numerous minor faults and shears occur in the rock mass. Rock within these zones is
more highly fractured than adjacent rock, and contains localized polished surfaces,
slickensides, and clay seams. The rock quality/character in fault zones varies
significantly. Estimated values for GSI, m;, and strength were made at four
representative locations. The following average estimates were obtained for rock within
fault/shear zones: GSI values ranged between 21 to 46, with an average of 36, m; 6-15
with an average of 11, and the field estimated rock strength was R1 (very weak).
Because conditions in fault zones can be highly variable with possible, localized weak
and slickensided surfaces, these values should be used with caution, and should be

conservatively interpreted as maximum values.
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Data from the following trenches and road cuts:

Tofp. ] Tofy-2
dolomite sandstone

T1 T-1

T-2A T17AB

T3

T-4

T5

T-6

T-11A,B

T-12

T-13

T-14A

T-15

T-17A

T-19

T-20A,B

T-21

Road cut along
Reservoir Road

gs containing anguiar

N
Slickensided, highly weathered surfaces with

Slickensided, highly weathered surfaces with
soft clay coatings or fillings

compact coatings or fillin

Very rough, unweathered surfaces
rock fragments

VERY GOOD
VERY POOR

POOR

Smooth, moderately weathered or altered

Rough, slightly weathered, iran stained
surfaces

surfaces

SURFACE CONDITIO

GOOD
FAIR

STRUCTURE

BLOCKY - very well interiocked
undisturbed rock mass consisting
of cubical blocks formed by three
crthogonal discontinuity sets

N
S

VERY BLOCKY - interlocked,
partially disturbed rock mass with
multifaceted angular biocks formed
by four or more discontinuity sets

BLOCKY/SEAMY - folded and /

faulted with many intersecting .
discentinuities forming angular
blocks 30

CRUSHED - poorly interlocked, ' /
heavily broken rock mass with a
mixture of angutar and rounded

blocks / /10

07/23/01
Dolomite {Tofh.1): median GSI = 55.7 (84 measurements[7 duplicate points]). Explanation
¢ Dolomite (Tofy,1)
Sandstone (Tofp.2): median GSI = 65 (10 measurements). + Sandstone (Tofy.2)

Refer to ISFSI SAR Section 2.6 Appendix H for original GSI data sheets.

Table H-1. Field estimates of Hoek-Brown geologic strength index for rocks in ISFSI site area.
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Diablo Canyon ISFSI
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Table H-2. Material index (m;) value for rocks in ISFSI site area using
the Hoek field classification chart.

Rock Texture
type | Class Group Coarse | Medium | Fine | Very fine
Conglomerate Sandstone Siltstone Claystone
Clastic (22) 19 9 4
——— Greywacke
EEE(18)
% Chalk ———
< 7
E Organic
i3] Coal
E (8-21)
2 Breccia Sparitic Micritic
© | Non- [ Carbonate 20) Limestone Limestone
Clastic (10) 8
| ————
-
Chemical Gypstone Anhydrite
16 13
. Marble Homfels Quartzite
Non Foliated 9 (19) 24
Migmatite Amphibolite  Mylonite
Slightly foliated (30) 25 - 31 (6)
Foliated* Gneiss Schist: Phyllite Slate
33 4-8 (10) -9
Granite Rhyolite Obsidian
) 33 (16) (19)
Light .
Granodiorite Dacite
(30) an
) Diorite Andesite
3 (28) 19
g Gabb
% Dark 327 ro Dolel"ile Basalt
= (19) (a7
Norite
22
Extrusive Agglomerate Breccia Tuff
pyroclastic type (20 (18) (15)
Material index (m;} values for intact rock, classified by rock group. After Hoek, 1998
Key to ISFSI Rock Types
Mj= 12-20 Tofp-1 Dolomite
Mj= 9-12 Friable (altered) dolomite
Mj= 16-19 Sandstone
Mj= 16-18 Friable (altered) sandstone
H-9 of 37



Table H-3. GSI and m; Values for Dolomite (Tofy,.)

Trench

GSI Values !

m; Constant Range @

T-1

60
58
55
55
52.5

15-18

69
68
68
66
66
65.5
64.5
64

14-15

T-3

65
65
55.5
47

14-16
15-17

T-4

66
62
60
56

14-15

T-5

69.5
66
65.5
64
52
44

15-18
14-16
15-18

T-6

70
66

14 -16

T-11A

60.5
45
42

nr

T-11B

45
45
40

14-15

Diablo Canyon ISFSI
Data Report H, Rev. 0
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Table H-3. (Continued) GSI and m; Values for Dolomite (Tof;, ;)

Trench

GSI Values "

m; Constant Range @

T-12

55
60
60
37
40
42.5
42.5
45

14

12

T-13

66
65
61
57
55
54
53
52
52
51
50

13-14

T-14

60
60
55
55
35
37
37.5

14-15

12

68
66
61
45
47
48
48
50
50
52

14-15

Diablo Canyon ISFSI
Data Report H, Rev. 0
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Table H-3. (Continued) GSI and m; Values for Dolomite (Tofy.p)

m; Constant Range
Trench GSI Values @
TI17A 50
46
45 18-20
T-19 58 nr
T-20A 55.5 15
T-20B 52.5
52.5 12-20
69
72
T-21 56 nr
Road Cut 60.5
61 nr
66
Average = 55.7 1539
Standard
Deviation = 9.3 207
Footnotes:

(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically
estimated at multiple localities within each trench for a given rock type.

(2) m; = Material Index Constant (Hoek, 2000); a single value or range of m;
values was typically assigned for the rock type exposed in each trench;

nr = not recorded.
(3) The average and standard deviation of the m; constant were simply derived

from the minimum and maximum values of each estimate. These statistics do

not represent a rigorous attempt to weight the m; values based on lineal feet of
exposure for each range of m; assigned in the field.

Diablo Canyon ISFSI
Data Report H, Rev. 0
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Table H-4. GSI and m; Values for Sandstone (Tof, )

Trench GSI Values ! m; Constant Range ¥
T-1 ‘ 65
63 18-19
62
60
T-17A 67 16-18
) 68
T17B 61
66 18
67 18
69
Average = 64.8 ' 17.8°
Standard
Deviation = 3.1 1.09
Footnotes:

(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically
estimated at multiple localities within each trench for a given rock type.

(2) m;=Material Index Constant (Hoek, 2000); a single value or range of m;
values was typically assigned for the rock type exposed in each trench;

nr = not recorded.

(3) The average and standard deviation of the m; constant were simply derived
from the minimum and maximum values of each estimate. These statistics do
not represent a rigorous attempt to weight the m; values based on lineal feet of
exposure for each range of m; assigned in the field.

Diablo Canyon ISFSI
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Table H-5.

GSI and m; Values for Friable Dolomite (Tofb-1a)

Trench /1. D. GSI Values®” m; Constant Range @
T-11A 45 nr
T-12 38 12
40
42.5
43
45
T-14 37 12
37.5
35
T-20A 43 9
T-21 42 nr
Average = 40.7 13.49
Standard
Deviation = 3.4 359
Footnotes:

(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically
estimated at multiple localities within each trench for a given rock type.

(2) m;=Material Index Constant (Hoek, 2000); a single value or range of m;

values was typically assigned for the rock type exposed in each trench;

nr = not recorded.

(3) The average and standard deviation of the m; constant were simply derived

from the minimum and maximum values of each estimate. These statistics do
not represent a rigorous attempt to weight the m; values based on lineal feet of

exposure for each range of m; assigned in the field.

Diablo Canyon ISFSI
Data Report H, Rev. 0
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Table H-6. GSI and m; Values for Friable Sandstone (Tofy, 5,)

standard
deviation= 1§

Trench /1. D. GSI Values™ m;  Constant Range ™
T-17A 39 16-18
41.5
m; constant
average
GSI average = 40.3 =170 9
m; constant

standard deviation
=14 ®

Footnotes:

(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically
estimated at multiple localities within each trench for a given rock type.

(2) m;=Material Index Constant (Hoek, 2000); a single value or range of m;

values was typically assigned for the rock type exposed in each trench;

nr = not recorded.

(3) The average and standard deviation of the m; constant were simply derived

from the minimum and maximum values of each estimate. These statistics do

not represent a rigorous attempt to weight the m; values based on lineal feet of

exposure for each r'ange of m; assigned in the field.

Diablo Canyon ISFSI
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Table H-7. GSI and m; Values for Fault Zone Rock

Trench /1. D. GSI Values (! m; Constant Range @
T-4 35 nr
37
T-5 38 12-15
35
T-12 21 nr
24
T-15 46 6-12
42
41
38
T-21 37 nr
Average = 35.8 11.39
Standard:
Deviation = 7.4 3.89
Footnotes:

(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically

estimated at multiple localities within each trench for a given rock type.

(2) m; = Material Index Constant (Hoek, 2000); a single value or range of m,

values was typically assigned for the rock type exposed in each trench;

nr = not recorded.

(3) The average and standard deviation of the m; constant were simply derived

from the minimum and maximum values of each estimate. These statistics do
not represent a rigorous attempt to weight the m, values based on lineal feet of

exposure for each range of m; assigned in the field.

Diablo Canyon ISFSI
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E 1,148,500 E 1,149,000

g

CTF Site

- dog

"\ |— N 836,000

" ne3s,500

Explanation

Exploratory trench used for GSI/m; survey,
T3 number indicated

T-8 Exploratory trench without discontinuity
survey, number indicated

Footprint of 500 kV tower

[ ] outline of ISFSI Pads

Proposed ISFS| Pads cut slope

0 50 100 150 200
1 1 ] 1 1 ] 1 S

Contour interval = 5 feet

SAFETY ANALYSIS REPORT

DIABLO CANYON ISFSI

FIGURE H-1
LOCATION OF GSI/m; SURVEYS AT ISFSI SITE
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ROCK MASS CHARACTERIZATION - GEOLOGIC STRENGTH INDEX
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T-20,
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ROCK MASS CHARACTERIZATION - GEOLOGIC STRENGTH INDEX
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ROCK MASS CHARACTERIZATION - GEOLOGIC STRENGTH INDEX
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ROCK MASS CHARACTERIZATION - GEOLOGIC STRENGTH INDEX
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