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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 discontinuity 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-i). 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 February and April 2001.  

Twenty-two trenches were excavated in the ISFSI 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-l, T-2, T-3, T-4, T-5, T-6, T-1 la, T-l Ib, 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 (1977). The range of JRC values for each of the four 
rock types tabulated in Tables F-1 through F-4 are graphically shown in Figure 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 I 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.  

4.0 REFERENCES 
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Trenches in the ISFSI Study Area.  
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.1)

Trench and Station 

No. (meters + 

centimeters)

T-1 1+40 

T-1 1+80 

T-1 2+00 

T-1 2+00 

T-1 2+40 

T-1 2+40 

T-1 2+70 

T-1 2+80 

T-1 2+80 

T-l 2+86 

T-1 24+36 

T-1 24+40 

T-1 24+50 

T-1 24+55 

T-1 24+64 

T-1 24+68 

T-1 24+86 

T-1 25+10 

T-1 25+28 

T-1 25+40 

T-1 25+88 

T-1 26+04 

T-1 26+60 

T-1 26+84 

T-1 26+84 

T-1 27+20 

T-1 27+20 

T-1 27+40 

T-1 27+44 

T-1 27+55 

T-1 27+62 

T-1 27+82

JRC Value Compilation

Discontinunity 

Type

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Fa 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range Joints Bedding

4-5 

5-6 
5-6 
5-6 
6-7 
6-7 
2-3 
6-7 

6-7 
5 

2-3 

2-3 
4-5 
6 

4-5 

5-6 
3-5 
6-8 
5-6 
6 

7-8 
7 

5-6 
6 

6-7 
6 

5-6 

5 
7-8 

7 

6 
6-7

4-5 

5-6 
5-6 
5-6 

6-7 
6-7 

6-7 
6-7 

5

Faults / Shears

2-3

2-3 
2-3

4-5 

6 
4-5 
5-6 
3-5 
6-8 
5-6 
6 

7-8 
7 

5-6 
6 

6-7 

6 

5-6 
5 

7-8 

7 

6 
6-7
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb_.) 
(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 1+35 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 (?) 4-5 4-5 
T-2A 1-+80 Jo 3 3 
T-2A 2+00 Jo 3 3 
T-2A 2+85. Jo 4-5 4-5 
T-2A 2+93 Jo 5 5 
T-2A 3+10 Jo 4 4 
T-2A 3+20 Jo 4 4 
T-2A 4+25 Jo 3 3 
T-2A 4+73 Jo 3 3 
T-2A 5+60 Jo 3 3 
T-2A 5+80 Jo 5-6 5-6 
T-2A 5+90 Jo 5 5 
T-2A 6+10 Jo 4-5 4-5 
T-2A 6+50 Jo 2-3 2-3 
T-2A 6+90 Jo 4 4 
T-2A 7+70 Jo 2-3 2-3 
T-2A 9+90 Jo 3-4 3-4 

T-2A 10+70 Jo 3-4 3-4 
T-2A 12+20 Jo 5 5 
T-2A 13+20 Jo 3-4 3-4 
T-2A 14+20 Jo 2-3 2-3 
T-2A 14+20 Jo 2-3 2-3 
T-2A 14+40 Jo 3-4 3-4 
T-2A 14+50 Jo 3-4 3-4 
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (TOfb-l) 
(Continued)

JRC Value Compilation
No. (meters + 

centimeters)
Beddino atl+/C

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-9 of 84

T-2A 14+60 

T-2A 14+75 

T-2A 15+10 

T-2A 15+20 

T-2A 15+40 

T-2A 15+50 

T-2A 16+25 

T-2A 17+00 

T-2A 17+06 

T-2A 17+50 

T-2A 18+10 

T-2A 18+20 

T-2A 18+60 

T-2A 18+90 

*T-2A 19+70 

T-2A 19+80 

T-2A 19+90 

T-2A 20+10 

T-2A 20+75 

T-2A 21+40 

T-2A 21+80 

T-2B 21+90 

T-2B 22+20 

T-2B 24+60 

T-2B 24+90 

T-2B 25+05 

T-2B 25+35 

T-2B 25+60 

T-2B 25+80 

T-2B 26+20 

T-2B 26+60 

T-2B 26+70 

T-2B 26+75 

T-2B 26+85 

T-2B 27+20

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

0-1 
0-1 
2 
4 

3 
0-2 

2 

3 
2 

4-6 
3 
4 
4 

3-5 
3 

4-5 

4-5 
4 
4 

4-5 

4 
5 
5 
4 
6 
3 
7 
6 
6 

5-6 
4-5 
4 
4 

7 

7

Joints 

0-1 
0-1 
2 
4 
3 

0-2 
2 

3 
2 

4-6 
3 
4 
4 

3-5 
3 

4-5 
4-5 
4 

4 
4-5 
4 
5 
5 
4 
6 
3 
7 

6 
6 

5-6 
4-5 

4 

4 
7 

7

Beddino



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb-l) 
(Continued)

JRC Value Compilation
No. (meters + 

centimeters) 

T-2B 27+30 

T-2C 0+00 

T-2C 0+00 

T-2C 0+70 

T-2C 0+80 

T-2C 1+10 

T-2C 1+10 

T-2C 1+20 

T-2C 1+40 

T-2C 1+70 

T-2C 1+70 

T-2C 3+70 

T-2C 4+00 

T-2C 4+30 

T-2C 4+90 

T-2C 5+00 

T-2C 5+70 

T-3 0+20 

T-3 0+25 

T-3 0+45 

T-3 0+50 

T-3 1+60 

T-3 2+40 

T-3 3+15 

T-3 3+70 

T-3 4+50 

T-3 5+35 

T-3 5+35 

T-3 5+35 

T-3 5+75 

T-3 5+90 

T-3 7+00 

T-3 7+20 

T-3 7+30 

T-3 7+50

Diablo Canyon ISFSI 
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Discontinunity 

Type 

Jo 

Fa 

Fa 

Jo 

Jo 

Fa 

Jo 

Jo 

Fa 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Fa

JRC Range 

6-7 

3-4 

3-4 

5 

4 

3-4 

4 

3-4 

3 

5-6 

6-7 

3 

2-3 

5-6 

4-5 

3-4 

4-5 

3 

3-4 

2 

3 

2-3 

3-4 

4 

5-6 

3 

4-6 

4-6 

5 

3 

3-5 

2-3 

4-5 

3-4 

2-3

6-7 

3-4 
3-4 

5 
4 

3-4 
4 

3-4 

3 
5-6 
6-7 

3 
2-3 

5-6 
4-5 

3-4 
4-5 
3 

3-4 

2 
3 

2-3 

3-4 
4 

5-6 
3 

4-6 
4-6 

5 
3 

3-5 

2-3 
4-5 
3-4 

2-3

Joints Beddina
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

Discontinunity 

Type

JRC Value Compilation

Joints Bedding Faults~ / qhanrc

No. (meters + 

centimeters) 

T-3 8+40 

T-3 8+60 

T-3 9+00 

T-3 9+55 

T-3 9+60 

T-3 9+90 

T-3 10+00 

T-4 0+60 

T-4 0+70 

T-4 0+70 

T-4 2+00 

T-4 2+10 

T-4 2+15 

T-4 2+25 

T-4 2+45 

T-4 2+50 

T-4 2+60 

T-4 2+80 

T-4 2+92 

T-4 3+08 

T-4 3+28 

1-4 3+28 

T-4 3+40 

T-4 3+60 

T-4 3+78 

T-4 3+82 

T-4 3+94 

T-4 4+10 

T-4 4+20 

T-4 4+30 

T-4 4+50 

T-4 4+52 

T-4 4+68 

T-4 4+78 

T-4 4+80

Jo 

Jo 
Jo 

Jo 

Jo 

Jo 
Jo 
Jo 

Jo 

crushed zone 

Jo 

Jo 
Jo 
Jo 
Jo 

Jo 

Jo 
Jo 
Jo 
Jo 
Jo 
Jo 

Jo 

Jo 

Jo 
Jo 
Jo 

Jo 
Jo 
Jo 
Jo 

Jo 
Fa 

Jo 

Jo

Diablo Canyon ISFSI 
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JRC Range 

3-4 
4-5 
3-5 
3-4 
3-4 
4-5 

6 
5 

3-4 
3-4 
4 

3-4 
4-5 
3-4 

3-4 
3-4 
4-5 
3-4 

5 
4 

5-6 
4-5 
4-5 

5-6 
3-4 
5-6 
3-4 
4-5 

6-7 
4-5 
3-4 
4 

4 

5 
5-6

4
5 

5-6

3-4 
4-5 
3-5 

3-4 
3-4 
4-5 

6 
5 

3-4 
3-4 
4 

3-4 
4-5 

3-4 
3-4 
3-4 
4-5 
3-4 
5 
4 

5-6 
4-5 
4-5 
5-6 
3-4 

5-6 
3-4 
4-5 

6-7 
4-5 

3-4 
4

L:.•IIII"I / Rhazre



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

JRC Value Compilation

Bedding Faults / Shear

No. (meters + 

centimeters) 

T-4 4+90 
T-4 4+90 
T-4 5+10 
T-4 5+48 
T-4 5+56 

T-4 5+62 
T-4 5+92 
T-4 6+00 
T-4 6+14 

T-4 6+30 
T-4 6+40 
T-4 6+60 
T-4 6+68 

T-4 7+02 
T-4 7+02 
T-4 7+28 
T-4 7+32 
T-4 7+42 
T-4 7+60 
T-4 8+02 
T-4 8+28 
T-4 8+60 
T-4 9+12 
T-4 9+30 

T-5 0+05 
T-5 0+05 
T-5 1+20 
T-5 2+50 

T-5 4+00 
T-5 5+00 

T-5 5+40 
T-5 5+50 
T-5 5+60 

T-5 6+70 

T-5 7+40

Discontinunity 

Type 

Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Jo 

Jo 
Jo 

Jo 
Jo 
Jo 

crushed zone 

Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Jo 
Bd 

Jo 
Bd 

Jo 
Jo 

Jo 
Jo 

Jo 
Jo 
Jo 

Jo

JRC Range 

4-5 
3 

4-5 
3-4 
3-4 
4 

5 
4-5 

3-4 
3-4 

5-6 
5 

7-8 
4 

3-4 
4 

3-4 
4-5 

3 
3-4 
3-4 
4-5 

3 
3 
4 

3 
4-5 

5 
5 
4 

6 
5 

5-6 
3 

5

5 
4 

6 
5 

5-6 

3 

5
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Joints 

4-5 

3 
4-5 
3-4 

3-4 
4 
5 

4-5 

3-4 
3-4 

5-6 
5 

7-8 

4 
3-4 
4 

3-4 
4-5 

3 
3-4 
3-4 
4-5 

3 
3

4
3

4-5 
5

Bedding Faults / Shears



Table F-i. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

JRC Value Compilation

Joints Bedding

No. (meters + 

centimeters) 

T-5 8+40 
T-5 8+50 
T-5 8+70 
T-5 9+60 

T-5 9+90 
T-5 10+00 
T-5 10+70 
T-5 10+90 
T-5 11+00 
T-5 11+40 

T-5 11+75 
T-5 12+00 
T-5 12+20 
T-5 12+50 
T-5 12+70.  
T-5 12+80 
T-5 13+00 
T-5 13+05 
T-5 13+30 
T-5 13+60 
T-5 14+40 
T-5 14+40 
T-5 14+50 
T-5 15+30 
T-5 15+55 
T-5 15+80 
T-5 16+00 
T-5 16+30 
T-5 16+40 
T-5 1 6+60 

T-5 16+80 
T-5 16+90 
T-5 17+60 
T-5 17+90 
T-5 18+40

Faults / Shears 

4 

6-8

4-6

Discontinunity 

Type 

Fa 
Fa 
Jo 
Jo 

Jo 
Fa 

Jo 
Jo 
Jo 
Jo 

Jo 
Jo 
Jo 
Jo 
Bd 

Jo 
Jo 
Fa 

Jo 
Jo 
Jo 
Jo 
Bd 

Jo 

Jo 
Jo 
Jo 

Jo 
Jo 
Jo 

Jo 

Jo 
Jo 
Fa 

Jo (Breccia zone,

JRC Range 

4 

6-8 
4 

4-5 

5-6 
4-6 
4 

4 
6-7 
7 

5 
4 

6 
5 

3-4 
5 
5 
4 
4 

5 
7 
5 
4 
4 

5 
5 

3-4 
3-4 
6-7 
7 

5 

5-6 
6-7 
3 

5

4

4
4 

5 
5 

3-4 

3-4 
6-7 
7 

5 

5-6 
6-7

3
5
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3-4

4 
4-5 

5-6 

4 

4 

6-7 
7 

5 
4 
6 
5

5 
5 

4 
5 
7 
5



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb-l) 
(Continued)

JRC Value Compilation
No. (meters + 

centimeters) 

T-5 1 8+50 

T-5 19+00 

T-5 19+00 

T-5 19+10 

T-5 19+10 

T-5 19+10 

T-5 19+70 

T-5 20+00 

T-6 10+58 

T-6 10+80 

T-6 11+08 

T-6 11+10 

T-6 11+60 

T-6 11+80 

T-6 11+88 

T-6 11+90 

T-6 12+06 

T-6 12+28 

T-6 12+70 

T-6 12+80 

T-6 13+76 

T-6 13+84 

T-6 13+84 

T-6 14+02 

T-6 14+02 

T-6 14+40 

T-6 14+60 

T-6 14+80 

T-6 15+02 

T-6 15+90 

T-6 16+02 

T-6 16+24 

T-6 16+60 

T-6 1 6+82 

T-6 17+20

Bedding
Faults / Shears

6

Discontinunity 

Type 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

4-5 

4 

6 

6 

4 

4 

5-6 

6 

3-4 

4-5 

2-3 

1-2 

3-4 

5-7 

5-6 

3 

5-6 

6-7 

5-6 

2-4 

3-4 

6-7 

6-7 

5-6 

4-5 

3-4 

3-4 

4-5 

2-3 

3-4 

2-3 

3-4 

5-6 

5-6 

3-4

4-5 

3-4 
3-4 
4-5 

3-4 
2-3 

3-4 
5-6 

5-6 
3-4

2-3

Diablo Canyon ISFSI 
Data Report F, Rev. I F-14 of 84

Joints 

4-5 
4 
6 

4 
4 

5-6 

6 
3-4 
4-5 
2-3 

3-4 
5-7 
5-6 
3 

5-6 
6-7 

5-6 
2-4 
3-4 
6-7 
6-7

1-2

5-6

Faults / Shears



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

No. (meters + 

centimeters)

JRC Value Compilation

T-6 17+50 

T-6 18+14 

T-6 18+24 

T-6 18+40 

T-1 1A 0+77 

T-1 1A 0+80 

T-1 1A 1+30 

T-1 IA 2+40 

T-1 1A 2+60 

T-11 A 3+65 

T-1 1A 4+20 

T-1 IA 4+20 

T-1 1A 4+80 

T-1 IA 5+70 

T-1 1A 5+70 

T-1 1A 6+50 

T-1 1A 7+30 

T-1 IA 7+30 

T-1 1A 8+00 

T-1 1A 8+30 

T-1 1A 8+50 

T-1 lA 8+70 

T-1 1A 9+00 

T-11A 9+10 

T-11 A 9+40 

T-11A 10+60 

T-11A 10+60 

T-11A 10+90 

T-11A 10+90 

T-11A 10+90 

T-11A 11+10 

T-11A 12+30 

T-11B 0+40 

T-11B 0+70 

T-1 1B 0+80

Diablo Canyon ISFSI 
Data Report F, Rev. 1

Discontinunity 

Type 

Bd 

Jo 

Bd 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

3-4 

3-4 

5-6 

5-6 

5-6 

4-5 

5 

5 

5 

3 

5-6 

4-5 

3 

5 

3-4 

3-4 

3 

6 

2-3 

4-5 

2-3 

4 

2-3 

2 

4 

4 

3 

3 

3-4 

4-5 

3 

5 

5-6 

5-6 

6-7

3-4 
3-4 

5-6 
5-6 
5-6 

4-5 

5 
5 
5 
3 

5-6 
4-5 

3 
5 

3-4 

3-4 
3 
6 

2-3 
4-5 
2-3 
4 

2-3 
2 
4 
4 
3 
3 

3-4 

4-5 
3 
5 

5-6 
5-6 
6-7

Joints Bedding Faults / Shears

F-15 of 84



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb-l) 
(Continued)

No. (meters + 

centimeters)

JRC Value Compilation

Bedding Faults / Shears
T-11B 2+45 

T-1 1B 3+00 

T-11B 4+30 

T-11B 4+50 

T-11B 4+50 

T-11B 5+50 

T-12 3+30 

T-12 4+00 

T-12 4+00 

T-12 4+30 

T-12 5+02 

T-12 6+00 

T-12 7+40 

T-12 7+80 

T-12 7+80 

T-12 8+30 

T-12 12+60 

T-12 13+10 

T-12 13+60 

T-12 13+60 

T-12 14+00 

T-12 14+30 

T-13 0+00 

T-13 1+80 

T-13 2+10 

T-13 2+90 

T-13 5+50 

T-13 6+30 

T-13 7+00 

T-13 7+10 

T-13 7+40 

T-13 7+60 

T-13 7+90 

T-13 8+50 

T-13 8+60

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

3 

4-5 

3 

3-4 

6-7 

4-5 

5-6 

3-4 

3-8 

4 

5-6 

3 

4-5 

5-6 

3-4 

3 

3-4 

4-5 

3 
4-5 

5 

6-7 

4-5 

5-6 

4-5 

5-6 

2-3 

3 

3 

3 

6 

5 

5 

4 

3-4

6 

5 

5 
4 

3-4

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-16 of 84

Joints 

3 
4-5 

3 
3-4 
6-7 
4-5 

5-6 
3-4 

4 

5-6 
3 

4-5 
5-6 
3-4 
3 

3-4 
4-5 
3 

4-5 

4-5 

5-6 
4-5 

5-6 
2-3 

3

5 
6-7

3-8

3 
3

Bedding Faults / She.•r•



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

JRC Value Compilation

Bedding Faults / Shears

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-17 of 84

No. (meters + 

centimeters) 

T-13 8+60 

T-13 11+90 

T-13 14+50 

T-13 18+10 

T-13 18+50 

T-13 18+60 

T-13 18+80 

T-13 19+30 

T-13 19+50 

T-14 0+30 

T-14 0+50 

T-14 0+70 

T-14 0+85 

T-14 1+00 

T-14 1+10 

T-14 1+10 

T-14 1+10 

T-14 1+40 

T-14 1+40 

T-14 1+50 

T-14 1+60 

T-14 1+90 

T-14 2+10 

T-14 2+40 

T-14 3+00 

T-14 3+30 

T-14 4+00 

T-14 4+30 

T-14 4+50 

T-14 4+50 

T-14 4+70 

T-14 4+80 

T-14 6+20 

T-14 6+60 

T-14 7+00

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

4-5 

5 

4-5 

5 

5-6 

3 
3 

7 

3-4 

3 

4 

3-4 

5 

6-7 

6 

6-7 

5 

7 

6 

6-7 

5 

4 

6 

6 

8 

5 

4-5 

4-5 

7-8 

3-4 

5 

6-7 

5-6 

7 

4

Joints 

4-5 

5 
4-5 
5 

5-6 
3 
3 
7 

3-4 
3 
4 

3-4 
5 

6-7 

6 
6-7 

5 
7 

6 
6-7 
5 
4 

6 
6 
8 
5 

4-5 

4-5 
7-8 

3-4 
5 

6-7 

5-6 
7 

4



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.1) 

(Continued)

JRC Value Compilation

No. (meters + 

centimeters) 

T-14 7+20 

T-14 7+60 

T-14 7+70 

T-14 8+10 

T-14 8+50 

T-14 8+70 

T-14 8+90 

T-14 9+10 

T-14 9+50 

T-14 9+70 

T-14 10+50 

T-14 10+70 

T-14 10+70 

T-14 12+80 

T-14 13+20.  

T-14 14+20 

T-14 15+40 

T-14 21+40 

T-14 21+40 

T-15 1+20 

T-1 5 2+00 

T-1 5 3+30 

T-15 3+60 

T-15 4+00 

T-15 4+70 

T-15 5+10 

T-15 5+20 

T-15 5+20 

T-1 5 5+80 

T-15 5+80 

T-15 6+30 

T-1 5 6+90 

T-1 5 7+60 

T-1 5 7+80 

T-15 8+10

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

Joints Bedding Faults / ShearsJRC Range 

4 

3 

4-5 

3 

2-3 

3 

3 

3-4 

6-7 

6-7 

6-7 

6 

4 

2 

3 

5 

8 

6-7 

6-7 

3-4 

5-6 

5 

4 

4 

6 

6 

4 

4 

6 

6 

7 

4-5 

3-4 

2-3 

4-8

Diablo Canyon ISFSI 
Data Report F, Rev. 1

4 
3 

4-5 
3 

2-3 
3 
3 

3-4 
6-7 
6-7 
6-7 
6 
4 
2 
3 
5 
8 

6-7 
6-7 
3-4 
5-6 
5 
4 
4 
6 
6 
4 
4 
6 
6 
7 

4-5 
3-4 
2-3 
4-8

F-18 of 84



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 

(Continued)

JRC Value Compilation

Joints 

4 

5 
6-7 
5 

3-4 
4 

4-5 
3-4 
4 

4-5 
4 

4-5

Bedding Faults / Shears

No. (meters + 

centimeters) 

T-1 5 8+40 

T-15 9+50 

T-15 9+70 

T-15 9+70 

T-15 9+80 

T-15 11+30 

T-15 17+00 

T-15 18+20 

T-15 18+30 

T-15 18+80 

T-15 19+10 

T-15 19+30 

T-15 19+50 

T-17 0+16 

T-17 0+25 

T-17 0+25 

T-17 0+39 

T-17 0+66 

T-17 0+74 

T-17 0+88 

T-17 0+88 

T-17 1+14 

T-17 1+24 

T-17 1+40 

T-17 2+19 

T-17 2+35 

T-17 2+75 

T-17 2+95 

T-17 3+18 

T-17 3+30 

T-17 3+40 

T-17 3+70 

T-17 3+90 

T-17 4+50 

T-17 4+70

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

Diablo Canyon ISFSI 
Data Report F, Rev. I F- 19 of 84

JRC Range 

4 

5 

6-7 

5 

3-4 

4 

4-5 

3-4 

4 

4-5 

4 

4-5 

4-5 

6-10 

8-10 

6-10 

10-14 

6-10 

4-6 

4-8 

6-8 

6-10 

10-14 

6-10 

4-6 

6-8 

4-8 

6-10 

8-10 

6-10 

6-10 

8-12 

6-8 

4-8 

8-12

6-10 
8-10 
6-10 

10-14 
6-10 
4-6 
4-8 
6-8 

6-10 
10-14 
6-10 
4-6 
6-8 
4-8 

6-10 

8-10 
6-10 
6-10 
8-12 
6-8 
4-8 

8-12

4-5



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

JRC Value Compilation

Joints Bedding

No. (meters + 

centimeters) 

T-17 5+60 

T-17 6+10 

T-17 6+17 

T-17 6+37 

T-17 6+61 

T-17 6+28 

T-17 7+30 

T-17 7+55 

T-17 7+98 

T-17 8+40 

T-17 8+68 

T-17 8+90 

T-17 9+00 

T-17 9+74 

T-17 9+88 

T-17 10+15 

T-17 10+40 

T-17 10+60 

T-17 10+66 

T-17 10+82 

T-17B 0+26 

T-1 7B 0+45 

T-1 7B 0+53 

T-17B 1+18 

T-17B 2+12 

T-17B 3+00 

T-17B 3+62 

"T-17B 3+84 

T-17B 4+28 

T-1 7B 4+60 

T-17B 5+10 

T-1 7B 5+60 

T-17B 5+90 

T-17B 6+10 

T-17B 6+21

Faults / Shears 

8-10

Discontinunity 

Type 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Fa 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

8-10 

4-6 

6-8 

10-12 

8-10 

4-6 

6-10 

4-6 

6-8 

4-6 

4-6 

6-8 

4-6 

6-8 

6-10 

8-10 

2-4 

6-8 

8-12 

6-8 

6-8 

6-8 

10-12 

4-6 

6-8 

8-10 

4-8 

6-8 

6-8 

8-10 

8-10 

8-10 

8-10 

8-10 

6-8

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-20 of 84

4-6 

6-8 
10-12 

8-10 
4-6 

6-10 
4-6 
6-8 
4-6 
4-6 

6-8 
4-6 

8-10 

6-8 
8-12 
6-8 
6-8 
6-8 

10-12 
4-6 
6-8 

8-10 
4-8 
6-8 
6-8 

8-10 
8-10 

8-10 

8-10 
8-10 
6-8

2-4

6-8 
6-10



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

JRC Value Compilation

Bedding
Faults / Shears

Diablo Canyon ISFSI 
Data Report F, Rev. 1

Faults / Shears

F-21 of 84

No. (meters + 

centimeters) 

T-1 7B 6+35 

T-17B 6+48 

T-17B 6+62 

T-17B 7+06 

T-1 7B 7+36 

T-17B 7+77 

T-17B 8+00 

T-18A 0+20 

T-1 8A 0+60 

T-18A 1+05 

T-18A 1+40 

T-18A 1+60 

T-18A 1+90 

T-18A 2+00 

T-18A 2+38 

T-1 8A 2+38 

T-18A 3+10 

T-18A 3+10 

T-1 8A 4+00 

T-18A 4+60 

T-18A 5+70 

T-18A 2+90 

T-1 8A 3+80 

T-18A 5+10 

T-1 8B 0+40 

T-1 8B 0+60 

T-1 8B 0+72 

T-1 8B 0+89 

T-1 8B 0+90 

T-18B 1 +00 

T-18B 1+20 

T-18B 1+21 

T-18B 1+45 

T-18B 1+60 

T-18B 1+68

Discontinunity 

Type 

Jo 
Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

6-8 

10-12 

6-8 

6-8 

10-12 

10-12 

8-10 

2-4 

4-6 

8-10 

8-10 

6-8 
6-8 

8-10 

12-14 

8-10 

6-8 

8-10 
10-12 

8-10 

6-8 

8-10 

8-10 

8-10 

6-10 

6-10 

6-8 

8-10 

8-12 

6-12 

4-6 

6 

4-6 

6-8 

6-10

Joints 

6-8 
10-12 

6-8 
6-8 

10-12 
10-12 
8-10 
2-4 
4-6 

8-10 

8-10 
6-8 
6-8 

8-10 
12-14 
8-10 

6-8 
8-10 

10-12 
8-10 
6-8 

8-10 
8-10 
8-10 

6-10 
6-10 
6-8 

8-10 

8-12 
6-12 
4-6 

6 
4-6 

6-8 
6-10



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

No. (meters + 

centimeters)

JRC Value Compilation

T-18B 1+82 

T-18B 1+94 

T-18B 2+00 

T-18B 2+08 

T-18B 2+15 

T-1 8B 2+64 

T-18B 2+78 

T-18B 2+94 

T-18B 3+10 

T-1 8B 3+24 

T-18B 3+40 

T-18B 3+98 

T-18B 3+98 

T-18B 4+30 

T-1 8B 4+30 

T-18B 5+44 

T-18B 6+60 

T-1 8B 6+70 

T-18B 7+23 

T-18B 7+60 

T-18B 7+70 

T-18B 7+80 

T-1 8B 8+00 

T-18B 8+15 

T-18B 8+54 

T-1 8B 8+68 

T-18B 8+96 

T-18B 9+10 

T-18B 9+28 

T-18B 9+50 

T-18B 9+66 

T-1 8B 9+90 

T-1 8B 9+90 

T-18B 10+40 

T-18B 10+70

Bedding
Faults!/ Shears

6-8

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo

JRC Range 

8-10 
8-10 
6-8 
4-6 

6-8 
8-10 
6-8 

6-10 

6-8 
2-4 
2-4 

6-8 

6-8 
2-4 
4-6 

6-8 
6-8 
4-6 
4-6 
6-8 
6-8 
4-6 

6-8 
6-12 
8-10 
6-10 
8-10 
6-8 
4-6 
6-8 
4-8 

4-6 
4-6 

6-8 
4-6

4-8
4-6 
4-6 

6-8 
4-6

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-22 of 84

Joints 

8-10 
8-10 

6-8 
4-6 

8-10 

6-8 
6-10 
6-8 
2-4 
2-4 

6-8 
6-8 
2-4 
4-6 

6-8 
6-8 
4-6 
4-6 

6-8 
6-8 
4-6 
6-8

6-12
8-10 
6-10 
8-10 

6-8 
4-6 
6-8

Faults / Shears



Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb-l) 

(Continued)

JRC Value Compilation
No. (meters + 

centimeters) Bedding Faults / Shears
T-18B 10+78 

T-19 1 

T-19 2 

T-19 3 

T-19 4 

T-19 5 

T-19 6 

T-19 7 

T-19 8 

T-19 9 

T-19 10 

T-19 11 

T-19 12 

T-19 13 

T-19 14 

T-20B 0-40 

T-20B 0-05 

T-20B 0+00 

T-20B 0+01 

T-20B 0+35 

T-20B 0+70 

T-20B 2+3 

T-20B 2+65 

T-20B 2+9 

T-20B 3+15 

T-20B 3+4 

T-20B 3+5 

T-20B 4+2 

T-20B 7+0 

T-20B 7+4 

T-20B 7+9 

T-20B 7+9 

T-20B 7+9 

T-20B 7+7 

T-21 1+25

Discontinunity 

Type 

Jo 
Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo

JRC Range 

6-8 

6-8 

4-6 

4-6 

4-6 

4-6 

2-4 

6-8 

4-6 

6-8 

8-10 

8-10 

8-10 

6-8 

6-8 

4-6 

8-10 

8-10 

6-8 

6-8 

4-6 

2-4 

2-4 

4-6 

2-4 

8-10 

6-8 

8-10 

8-12 

6-8 

8-10 

2-4 

8-10 

8-10 

4-6

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-23 of 84

Joints 

6-8 
6-8 
4-6 
4-6 
4-6 
4-6 

2-4 
6-8 
4-6 

6-8 
8-10 
8-10 
8-10 
6-8 
6-8 
4-6 

8-10 
8-10 

6-8 
6-8 
4-6 
2-4 
2-4 
4-6

2-4
8-10 
6-8 

8-10 

8-12 
6-8 

8-10 

8-10 
8-10 

4-6

2-4



Table F-I. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.-) 

(Continued)

JRC Value Compilation

Joints 

4-6 
6-8 
2-4.  
4-6 
2-4 
6-8 

8-10 
6-8 
4-6 
4-6 
6-8 
6-8 

8-10

Bedding Faults / Shears

No. (meters + 

centimeters) 

T-21 1+50 

T-21 14+00 

T-21 15+00 

T-21 16+50 

T-21 19+00 

T-21 18+50 

T-21 20+00 

T-21 20+50 

T-21 23+00 

T-21 23+50 

T-21 26+00 

T-21 26+00 

T-21 26+50 

RR-1 24 

RR-1 25 

RR-1 26 

RR-1 27 

RR-1 28 

RR-1 29 

RR-1 30 

RR-1 31 

RR-1 32 

RR-1 33 

RR-1 34 

RR-1 35 

RR-1 36 

RR-1 37 

DS-1 0+10 

DS-1 0+30 

DS-1 0+30 

DS-1 0+50 

DS-1 0+70 

DS-1 0+90 

DS-1 0+90 

DS-1 1+00

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Bd 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range 

4-6 

6-8 

2-4 

4-6 

2-4 

6-8 

8-10 

6-8 

4-6 

4-6 

6-8 
6-8 

8-10 

4-6 

4-6 

6-8 

6 

6 

8-10 

8 

6 

6 

6-8 

4 

8-10 

10 

8 

10-12 

10 

12 

6-8 
14 

8-10 

6-8 

8-10

6 
6-8

6 

6 

4
8-10 

10 
8 

10-12 
10 
12 

6-8 
14 

8-10 
6-8 

8-10
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Table F-1. Discontinunity Joint Roughness Coefficient Table - Dolomite (Tofb.l) 
(Continued)

JRC Value Compilation
No. (meters + 

centimeters) 

DS-1 1+00 

DS-1 1+50 

DS-1 1+50 

DS-1 1+80 

DS-1 3+00 

DS-1 3+80 

DS-1 3+80 

DS-1 4+10 

DS-1 4+10 

DS-1 4+80 

DS-1 4+80 

DS-1 5+00 

DS-1 5+20 

DS-1 5+20 

DS-1 5+50 

DS-1 5+80 

DS-1 5+80

Discontinunity 

Type 

Jo 
Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Fa 

Fa 

Jo 

Fa 

Jo 

Jo 

Fa 

Fa 

Fa 

Fa

JRC Range 

6-8 
6-8 

4-6 
4-6 
6-8 

14-16 

8-10 
6-8 
6-8 
4-6 
6-8 

8-10 
6-8 

14-16 
12-14 

6-8 
6-8

Joints 

6-8 
6-8 
4-6 
4-6 
6-8 

14-16

Bedding Faults / Shears

8-10 
6-8 
6-8

4-6 

8-10 

6-8

6-8

14-16 
12-14 

6-8 
6-8

JRC Compilation Value 

Average= 

JRC Compilation Value 

Standard Deviation=

5.60

2.29
Joints

4.40

1.22
Bedding

5.54

3.24
Faults / Shears
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Table F-2. Discontinunity Joint Roughness Coefficient Table - Sandstone 
(Tofb-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 3+27 Jo 4-5 4-5 
T-1 3+28 Jo 4-5 4-5 
T-1 3+55 Fa 2-3 2-3 
T-1 3+70 Jo 4-6 4-6 
T-1 3+75 Jo 4-6 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 22+76 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 23+68 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 11 +05 Fa 6-10 6-10 
T-17 11+76 Fa 2-4 2-4 
T-17 12+02 Fa 2-4 2-4 
T-17 11+74 Jo 4-6 4-6 
T-17 12+30 Jo 4-6 4-6 
T-17 12+62 Jo 4-6 4-6 
T-17 12+64 Jo 2-4 2-4 
T-1 7 12+80 Jo 2-4 2-4 
T-17 13+70 Jo 8-10 8-10 
T-17 14+12 Jo 4-6 4-6 
T-17 15+10 Jo 4-8 4-8 
T-17 15+30 Fa 2-4 2-4 
T-17 15+60 Jo 4-6 4-6 
T-17 15+90 Jo 10-12 10-12 
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Table F-2. Discontinunity Joint Roughness Coefficient Table - Sandstone 
(Tofb-2 ) (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 16+50 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 17+28 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 19+23 Fa 6-8 6-8 
T-17 19+37 Jo 2-4 2-4 
T-17 19+47 Jo 4-6 4-6 
T-1 7 20+11 Jo 4-6 4-6 
T-1 7 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 21+27 Jo 2-4 2-4 
T-1 7 21+27 Jo 2-4 2-4 
T-1 7 22+43 Jo 2-4 2-4 
T-1 7 22+55 Jo 2-4 2-4 
T-17 25+20 Fa 0-2 0-2 
T-1 7 25+40 Jo 2-6 2-6 
T-1 7 25+43 Jo 4-6 4-6 
T-17 25+47 Jo 4-6 4-6 
T-1 7 26+40 Jo 6-8 6-8 
T-17 28+38 Jo 4-6 4-6 
T-1 7 28+65 Jo 2-4 2-4 
T-17 28+73 Jo 4-6 4-6 
T-17 29+08 Jo 2-6 2-6 
T-1 7 29+44 Jo 2-4 2-4 
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Table F-2. Discontinunity Joint Roughness Coefficient Table - Sandstone 

(Tofb-2 ) (Continued)

JRC Value Compilation
Trench and Station 

No. (meters + 

centimeters)

T-17 30+30 

T-17 30+75 

RR-1 1 

RR-1 2 

RR-1 3 

RR-2 4 

RR-2 5 

RR-2 6 

RR-2 7 

RR-2 8 

RR-2 9 

RR-2 10 

RR-2 11 

RR-2 12 

RR-2 13 

RR-2 16 

RR-2 17 

RR-2 18 

RR-2 19 

RR-2 20 

RR-2 21 

RR-2 22 

RR-2 23

Discontinunity 

Type 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Jo 

Bd 

Jo 

Jo 

Bd

JRC Range 

4-6 

4-6 

14 

6 

8 

12-14 

6-8 

8-10 

8-10 
6-8 

10-12 

8-10 

8 

6-8 

10-12 

6 
4-6 

8 

8 

6-8 

8 

12-14 

6

Joints 

4-6 
4-6 
14 
6 

8 
12-14 

6-8 
8-10 
8-10 
6-8 

10-12 

8-10 
8 

6-8 
10-12

Faults / 

Bedding Shears

6
4-6 
8 
8

6-8
8 

12-14

6

JRC Compilation Value Average= 

JRC Compilation Value Standard 

Deviation=

Diablo Canyon ISFSI 
Data Report F, Rev. 1 F-28 of 84

5.99

2.64

6.50

1.00

BeddingJoints

3.60

2.27

Faults / 

Shears



Table F-3. Discontinunity Joint Roughness Coefficient Table - Friable Dolomite 
(TOfb-la)

Trench and Station 

No. (meters + 

centimeters)

T-6 0+64 

T-6 0+64 

T-6 2+53 

T-6 4+02 

T-6 4+40 

T-6 4+60 

T-6 4+98 

T-6 5+60 

T-6 5+72 

T-6 6+28 

T-6 7+26 

T-6 7+56 

T-6 7+88 

T-6 8+72 

T-6 8+84 

T-6 8+88 

T-6 9+40 

T-6 9+40 

T-6 9+64 

T-6 10+08 

T-6 10+08 

T-6 10+08 

T-6 10+36

JRC Value Compilation

Discontinunity 

Type

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range

3-4 
3 

4-5 
3 
3 

2-3 

2-3 
4-5 
2-3 

3-4 
3 

2-3 
2-3 
2-3 

3-4 
3-4 
3 

2-3 
3-4 
3-4 
5-6 
4 

3-4

Joints

Faults / 

Bedding Shears

3-4 
3 

4-5 

3 
3 

2-3 
2-3 
4-5 
2-3 

3-4 
3 

2-3 

2-3

2-3
3-4 
3-4 
3 

2-3 
3-4 
3-4 
5-6 
4 

3-4

JRC Compilation Value Average= 

JRC Compilation Value Standard 

Deviation=
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3.34

0.94

0 2.50

0 0.71
BeddingJoints Faults / 

Shears

0 2.50

0 0.71



Table F-4. Discontinunity Joint Roughness Coefficient Table - Friable 
Sandstone (TOfb. 2 ,a) 

JRC Value Compilation

Trench and Station 

No. (meters + 

centimeters)

T-1 4+34 

T-1 4+34 

T-1 4+56 

T-1 4+62 

T-1 14+60 

T-1 16+34 

T-1 16+38 

T-1 21+50 

T-1 21+68 

T-1 21+72 

T-1 21+90 

T-1 22+20 

T-1 22+32 

T-1 22+44

Discontinunity 

Type

Jo 

Jo 

Jo 

Jo 

Fa 

Fa 

Fa 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo 

Jo

JRC Range

5 
4 

6-7 
5 
2 

2-3 
2-3 
3-5 
5-7 
8-9 
4-6 
5-7 
5-6 
7

Faults / 

Joints Bedding Shears

5 
4 

6-7 

5

2 
2-3 

2-3
3-5 
5-7 
8-9 
4-6 
5-7 
5-6 
7

JRC Compilation Value Average= 

JRC Compilation Value Standard 

Deviation=
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5.78

1.52

0.00

0.00 0.55
BeddingJoints

2.40

Faults / 

Shears

2.40

0.00 0.55



Table F-5: Discontinuity Data for Minor Faults1 

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 85 S 50 S m JLB 6/9/00 
T-1 St. 24 297 72 S 5-10 W s CMB 6/9/00 

T-2A St 0.4 279 70S 8 E m JLB 6/11/00 
T-2A St. 15 286 75 NE 20 W s JLB 6/11/00 
T-2C St. 3.6 281 70 N 68 E s JNB/CMB 6/20/00 
T-2C St. 1.2 264 84 S 15 W s JNB/CMB 6/20/00 
T-2C St. 0 280 70 S 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 55-75 S 18 SE m WDP 7/10/00 
T-5 St. 18 70 85 N 2 E s WDP 8/2/00 
T-7 St. 3.6 265 65 N 15 E s JLB 6/12/00 

T-1 1A St. 6 304 81 S 43 E s RDK 8/8/00 
T-1 1A St. 2.4 282 87 N Subhor. s RDK 8/8/00 
T-1 1C St. 3.5 85 73 S Subhor. s JNB 6/19/00 
T-1 2 St. 4 291 75 N 10 E s JNB 6/20/00 
T-12 St. 4 291 75 N 8 E m JNB 6/20/00 
T-1 2 St. 4.7 300 56 S 10 E s JNB 6/20/00 
T-12 St. 14 292 60S low s JNB 6/20/00 
T-1 3 St. 6.5 301 44 S 10 W s JNB 6/20/00 
T-14B St. 1.0 95 81 N 0 m JLB 8/7/00 
T-14B St. 1.5 101 86S Subhor. m JLB 8/7/00 
T-14B St. 2.0 104 88 N Subhor. m JLB 8/7/00 
T-1 5 St. 18.5 297 83 N 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 80 N 47 W s JLB 8/2/00 
T-17A St. 45.5 254 65 N Subhor. s JLB 8/2/00 
T-1 7A St. 11 90 85 S Subhor. s JLB 8/2/00 
T-1 8B St. 7.5 300 86-90 S Subhor.-45 m JLB 8/23/00 
T-20A St. 26 298 63S 16 SE s JLB 11/30/00
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Table F-5: Discontinuity Data for Minor Faults1 (continued) 

Slickensides 

Trench/Field Trench Fault Fault Fault Striation (s) or 

Number Location Strike Dip Rake mullions (m) Person and Date 

T-20B St. 3.2 273 61 S 16 W s JLB 1 2/6/00 

JLB 4/16/01 WRL 
T-21 St. 20.5 286 80 N Subhor. s 4/28/01 

Field 1 Diablo Canyon Rd. cut 305 75 N Subhor. m+s WRL 

Field 2 305 75 N 10 E m+s WRL/JLB/WDP 
Diablo Canyon Rd. cut 5/17/01 

across from Raw 
Water Reservoirs and 

along projection of 
ISFSI site faults.  

Confirmed with JLB
17-1 station GPS 023 

N 350 51.264' W 

1200 51.264'.  

JLB-17-2 296 80 N 10 E m (?) WRL/JLB/WDP 
GPS 024 

N35 0 1 2.927' 

WI 20051.234'. 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.  

Mean Standard Maximum 
Test Pit Discontinuity Deviation Discontinuity 

Spacing (ft) (ft) Spacing (ft) 

T-1 0.51 0.44 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 5.41 
T-12 2.26 3.40 14.10 
T-13 2.78 3.63 11.81 

T-14 1.10 1.31 6.89 
T-15 1.43 1.36 4.92 
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 (TOfb-..a and TOfb-.2a) and zones of 
poor exposure in the trenches.  
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E 1,148,500

-N 636,000

Contour interval = 5 feet

-N 635,500
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Explanation 

Exploratory trench used for discontinuity survey, 
T-3 number indicated 

T8\ Exploratory trench without discontinuity survey, 
number indicated 

z• Footprint of 500 kV tower 

Outline of ISFSI Pads 

LLCutslope above, and fill prism west of, ISFSI pads 

50 100 150 200 
1 I I I I I I I

DIABLO CANYON ISFSI 

FIGURE F-1 
LOCATION OF DISCONTINUITY 
SURVEYS IN ISFSI STUDY AREA

E 1,149,000
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Note: JRC = Joint roughness coefficient Chart from Barton and Choubey (1977)

Diablo Canyon ISFSI Data Report F, Rev. 1

DIABLO CANYON ISFSI 

FIGURE F-3 
JOINT ROUGHNESS PROFILES (JRC) AND 

TYPICAL RANGE IN ROUGHNESS OF JOINTS, 
BEDDING PLANES, AND FAULTS

F-36 of 84



14.00 

12.00 

10.00 

8.00 

6.00 

4.00 .oo .  

2.00 

0.0 -um.
T-1 T-2 T-3 T-4 T-5 T-6 T-11 T-12 T-13 T-14 T-15 T-17 T-18 T-20 T-21 

Test Pit 

Explanation 

IMean Discontinuity Spacing (ft) 

I Standard Deviation (ft) 

-0--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-2c 

T-3 

T-4 

T-5 

T-6 

T-1 la 

T-1 lb 

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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Date: f.toloo Logged By: I B~ r, C. 3f.1.a Location: PCPP ISF6l T-1

Signiticance 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 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
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.Signricwance R~ating: ()-prlmary intluence on gross stability and slope geometry 
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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 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 f ,.,
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(I)-primary influence on gross stability and slope geometry 
(2 )-strong influence on gross stability, hounds 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
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Signiticance 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 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
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Signilicance 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 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
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t )-primary InHuence 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
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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 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
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(I)-primary influence on gross stability and slope geometry 
(2)-strong influence on gross stability, hounds 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
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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 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
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Significance Rating: (I)-primary inlluence 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
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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 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
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Significance Rating:
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(I )-primary influence on gross stability and slope geometry 5 

(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 surlicial raveling, but not gross cut stability 
(5)-minor influence on slope stability and rock mass response
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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 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 
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(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 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
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Date: :6/l0oo

Stgntficance Rating:

Logged By: .• ;, r ,, t, Irr.,n Location: PCpp 15FS &•.Yf, 5drr Tr-e.,,., T-(

(I)-primary inlluence 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
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Domain
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Date: : l1a,/o0 Logged By: 17%,r•o 6tJ,, , C. Rilw, Location: PCpP I•1Fg .m , T,-re&q t.%,
Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Signizicance 

No. Type Direction Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5) 
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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 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
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4 2)-s.ii hg itif1luI)Lhe on gross stahiuitty, bomnuds. large i,,utwale blucks. air ihick polniL'uhally onslable lck maKgIdsLse. C11111ruuls deep sIabluloy 
.3)- moie:iae inld'11ICe 011 grtoS stabiulity, controls simaillc idliuarc 

(4)- influenices surirrcial rav'eling, Intl hll pruiss cuit stlttlily 

(5 )-tiutn1or tnl lit~ienc ont sloipe sthility anud rihdu mass1 responifse
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Diablo Canyon ISFS 
Data Report F, Rev.

iI )-juiarlly inflIuence onf ginis% sthility ad %lo~hpe geometry 
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t3)- moduei , influence on gruoss stadhi iy, contitroils smalleIr taii Itrcs 

(4)- mii luences sur icial rauvelingu hut not Vtross cut sthiht ity 

t5 )-iittor ittllitctce on slope stabihily and rock matss ro'ipmse 
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05)-nun'r jiilitiecei~ on slope %whihiiy mdu rock mass re%)i~nse
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DISCONTINUJITY CHARACTERIZATION FORM

Date: 6,l7()tI -)rx a Logged By: (_AAR -j)' Locationt: PC?~.f~ 1 ,T-a.T- 13

Dis~continu ity Dip Geom~etry Weathering/ (JRC) Hammer Witter Signifi.1cace 

No. Ty pe Direction Magnitude Continui ty Spaic Iing Aperdlure InfilI log Roughness R eaicion C'onditlions Rating i 1I I 
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Signif icance Rating: (I )-prinmdry iniluence on gross stabilitliy and slope geometry 

(2)-strong influence on gross stability, bounds large untmsable blocks or thick polenlially unstahle rock masses; controls deep stability 

(3)- imoderate intluence on gross stability, controls snmoller failures 

(4)- intiluences surficial raveling, hut not gross cut stability 

(5)- nonor oin luence on slope stabi lity and rock mass response
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Location: PCFP 30T r,, 5i Sk. -a T- 13

Significance Rafiitt: (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 influence on gross stability, controls smaller failures 
(4)- influences surlicial raveling, hut not gross cut stability 

(5)-minor influence on slope stability and rock mass response 
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DISCONTINUITY CHARACTERIZA TION FORM

Date: &z'rz L~ogged By: (A43, 7A/8 Location: 9CPP l
3

c~rf~m, ýi. -T4-encdt F-i'

I 2)-slniiig iilI~luence on gros tablitly. hoiunds lairge uiiitable~ blocks tor duck potetalltly luilsulbic rtock masses, ~.contrlsuI deep ma.i.glky 

0.1 - mohderl'fI tlImi&luece tin gross stabilitly. ctnirtils smaller failuires 

(4 1- influece iUliL.lrfcial raiychine, but not gross~ cutI stability 

(5)-li110 lift 0IR trl itec il tlope ,.l~lhlily diiii ro ck massi responsei.
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DISCONTINUITY CHARACTERIZATION FORM
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(5)- iluil il[tiel ~ce til slope s(tabhily adruckIL mass% response 
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DISCONTINUITY CHARACTERIZATION FORM
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tbj- wideuic iilIL'd tilluneo groiss sidhiliiy, coniirtis smaller failuires 
(4). iimlilueces surfidcia rave'ling, hu bino gross cut stabhility 

()*uInfoiluendice oin slotpe stlthilily and rock imiss respinse
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DISCONTINUITY CHARACTERIZAT ION FORM
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Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance No. Type Direction Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating(1-5) 
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Signilicance Rating: 

(aJ ...

(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 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
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Domain Izz

Location:
.1,.

Si gi icdinicL II li ig: (III-pri n1ry aInfliuence o n gross slai~lityand slo~I pe geminielry 

12)-sojomll ijlilliejice onl gromN siabihilmy, hounids lajrge tijnlabhk lWloLks tit thick pmiiciiimlIy misaiii c~h rock Ii isses; colloimils deepi sul~ily 

I-4l- imilluuncesi~ stjrficial rave'ling~, bumt limt gross. cuti stability 

ii Ii 111)1o iii Ielt'i~c oil slo pe s.ilhilalit)' ,jjd tuck jInis, re~.pmiiist

Diablo Canyon ISFSI.  
Data Report F, Rev. 1

F-.69of 84- ---

1)1 .continul> D ip Geomeit ry W4caiheriligl (RC) Hammeinr Wa~ter signilit-alii e 

No ~ Dtfir'coommm N1jljlimjilou ( m~ilinihmti S11.1Lmi III!! licia ic l10itlle~ii 1(oiileijlleN R al~c ioiiij 0 11d Iit iills Ralw Iiij ii 

/, 4 10t '375 58 ___ ___ r- S. or. LO.L 

4+1-7 1")o -72- %1.___ of,_ 61. c(. to____b 

1.43 v7 205 rz 1.5L S. 04). IA 1-12.  

'745 23.3Q. 64 S1. ov.. A . ___ _ -& 

S44 SH 5 170 -r;______0y L4.. -I-_ _ __ 

C3+_0_ 325 34 ox__ if vs.~r-," __ __ _ __ _ _ to 

ID1) 5 . -7 r,- ý A, Min .. 0,X__ _ __ _ 

/Do (a(a 'I*j*~ 7L4 rSI+ -\V 0y R %- 17

I 1-f 5 &.k 55 e g, 4f, w" 

lul. * Qq IF...... _______ t_____5zno-rv 4. , Ai. 29 ______ _________

Logged By:



( (7c,.  
q) Domain IZ

Location:

I I )-riay Influenlcel onl groiss sithiliiy aind -Jope geomieIry 

I2 -siIolig iffiluccIII eo ss Stability, hoLIundS IdrýCIIISI1c ii1i1.ih hliik5 iIiiI poleli~ldily 1111%i,ih1k lock. linasCN:. conlu)its deep >tuhliily 
(.3)- miidieii Influen~Ice on gross %whltiIy. :oimlisig smaller 1rlifuires 

14). I11ifelies~! siIIIficiaI raiveling, bill IIjII urIIss Cuti S1.1ihaliy 

1 le 1u' oluence Il) ill ~ipi saidiqi amnd urock inas rspns

*Diablo Canyon ISFSI 
Data Report F, Rev. 1

.F-70.of 84..

PG&E Diablo Canyon ISFSI Project 
*DISCONTINUITY CHARACTERIZATION FORM

Dule: Logge~d By: 3E ~W
D"nftiliDIP) Ge(ie~Ittu y Wecthcrinig/ (JRC) I Ilinmner Watler Signtiicii~ce 

'4 4 

I J, 

1 .1 . IR -2.' 

A'' - 4

-r-r C"t, -7- in /S

S I -k) CO -rvt, t- -r- !-I- L ý. F S %

SIVIlilicance Rating:



(

signul ccaice Rathing:

Locafliu: *fi

II )-primafiry influence urn gros)s~.~iahility mid sloupe jWcomeiry 

121 rl*%ur1  iniuilncue oil g'ross slai~ility, hounuds lairge iuniableh hluickL or thick poikuwiillil unsiabhk rinwk mnasses; cowooilsuI deep slibilily 
(3)- moiuderaitein ,luenucc on gross stability. coniunirt %mailer failu~res 
(4)- iiiliuenesmwi~' rlicial rave~iung. but not g ruus cuit staility 

i5i-miiiiloui Iiieiwi on slope± slahi lily anid nick fmass respomnse

Diablo Canyon ISFSI 
Data Report F, Rev. 1

.. .I.F-7 Iof 84 ..... -.

-Frz EN CH 17 

PG&E Diablo Canyon ISFSI'Project 
DISCONTINUITY CHARACTERIZATION FORM

Lougge'd By: 7j~~;;

Domain

D iwonintnuily DIP )i (iizon ry Wvealheriiig/ (IRC) I Iaminurer Wauter Sigihlicfit3IiL 

~31 )HO Z St. 6 0"t. 2L- __ _ _ _ A_ __ _ 

20411 J .22i. ko_ _ _ _ L ~ ____ _ _ _ ___ 

2o-t
9  

& D..e.2 ___ ___ __ e______ 
__x 

21 +z1 j 3H L4 5 _ _ __ _ __2-4_ _ __ _ 

2.14Z) 3 $~IS H I _______e______x 2-~4_ _ _ __ _ _ 

224__ __ 95~ z( LA__ _ __ __ 5(0 1 2-H 

25,_ 204' & (o ____ S ± TA. 0-7.  

2.i 54 A- j s 07 T;- 0, oP, 51- O __ _ __ _ __ _ 

__ __ __ __ 74 H - 1.0_ __ 

26'7 j 212. ( 0 4 0LA __ _t__0 

21),q 4 j 2-00. 712L T_____ 5t . yvve- 2.- L ______ 

___ ___ __ __ __ 61__ _ S___ ~LI? -' OP.___ s_ _ 
0 -T



PG&E Diable Canyon ISFSI Project 
DISCONTINUITY CHARACTERIZfTION FORM 

Logged By: SL(C V,1 Location: '

Signifmicance R161 1g: ( I )-primary influence on gross stability and shlpe geometry 
(2)-strong influence on gross stability, hounds large unmstahle blocks or thick potentially runstable rnck mnasses; controls deep stability 

(3)- mtoderate influence on gross stability. corntls smiailer failures 
(4)- inlluences surlicial raveling, but not gross cut stability 

(5)-nminor influence oin slope stability and Iock mass response

Diablo Canyon ISFSI 
Data Report F, Rev. I

F-.7.2.of 84

(

Date: rim,

( Domain L2..I~ I

Discontinutiy Dip Geometry i Wealhering/ (JRC) Hammer Witter Signilicanc-e 

No. Type Direction Magnitude (O)uiiitmiiaty Spaing Apetawure Infillhg Roughness Reaction (Cnditions Rahing (I .S 

e+. -,!f -- .  

i z . 3 2 17 2- .- ,o' i , . " .  

0-9. p 4.- / 
x 4: o4. 

2.1 -i 

(÷ o , . " ";2 0--+ . 4",-;, ' ' g 

S.... __ _ H _ __ _ __ _ ______. .. ,•. -. o" 

"-k 17 -t7' - ." 

'#". u~ ____________-. I -. 

g4'. '.'0••g -. ,.o¢g .  

"1•< <":' .• qS " \ 4; :.i ,.1 I 1-'' 

,, ! 

-.• .5 6 9 - i '. ', -I2



( -. I f�' �

PG&E Diablo Canyon ISFSI Project 
DISCONTINUITY CHARACTERIZATION FORM

Lo~gged By: 3L6P-> Locationl:

significamnce Rauting: ( I (-prim (in flueInce oin gross sl.ahility and J~ope geottetry 
(2)-strong mnfluence (in grosi stdhhlity, hounds latrge unsiable Mlocks ot tick potentialuly uustsinhlc rock masses; contiols deep st~uilmity 

(.3)- mom derate influence on gross stabdi ty , contiooh smadller failures 

(4)- influrences stifficial rav'elinog, but not gross cu I stabi lily 

(5 1-mmor0 influoence on slope stabdilty amnd iock inass re~ponse

.Diablo Canyon ISFSI 
Data Report F, Rev. 1

F-73 of 84

(.

D~ale: 1!/0

Domain I1.ZiI

t3-

D0isconti nu ity Dip Geometry Weatheri ng/ (I RC) I Lou 1ner Witter Signi ficali e 
No I ypc Direction 'Auiwiuuiude Continmity spat Apewltime litlillog. Roudimncis Re~iiL60o11iia, I;lh(1 I S 

4.  

-72 C t/c( r-tP 

4: -( I.



t / c1 L-

Domain I .

PG&E Diablo Canyon ISFSI Project 
DISCONTINUITY CHARACTERIZATION FORM

Logged By: 3LS , (.0,. Location:

Signilicani e Rai*ting: (I )-printary influence on gross st;ihility aind slope geometry 

(2)-strong influence on gross stability, bounds large tinstable blocks ir thick pioitentially tinslahle rock masses; controls deep stability 
(3)- miiderate influence on gross stability, conrtrols smaller failures 
(4)- influences surticial raveling, hut not gross cut stability 

(5)-niinor influence on slope stahility aind rock mass response

-... F-74 of 84...

,,

Date: •

(

S0./). e_+,

D)iscontiniity Dip Gcometry Weathering/ (JRC) Hammer Water Signilifai'-e 
No. Type Direciton Mag'nitudc Continuity Spacinig Aperalure Inlillig Roughness Reaction C lnditions Rating t 15) 

__ ___________ , Z •,~ 7{, "7; .•, •. ,- i.-io __ _ _ _ _ _ 

•.±ai~ 3 2qL . b T, -__t ,p.__ ow ,.-8 _ 

. .. 2 5 0 5 1 o f. ,,. .  

01.....2~ 7) t]. _ __ _ _ _ __ _ _ _ _ 

(*4-o ..37 2 %_ i(,' 'l.• ,'- g __ _ __ _ __ _ __ _ __ 

-- T -, s ( .- .  

/4,I .2r 2iv 
____1_4.1. _ _0-,' 

-____.,i - - " ,- _ _. __. __-;,__ -4. '."i'; - , 

17 Li 

-4 f 

_______~ T____ I_____ '

"",L.- _.________._,___.___,,.,-----.----- (

Diablo Canyon ISFSI 
Data Report F, Rev. 1



C
* PG&E Diablo Canyon ISFSI Project 

. DISCONTINUITY CHARACTERIZATION FORM

re~ 6-,-)r 

--7-r••_:rS••• •-7 -
Domain 1 I ii

bI 3Io,0

Sigilicauinc Rating:

Diablo Canyon ISFSI 
Data Report F, Rev. I

Logged By: RD,.•Is

D)iscontimity Dip Geometry Weathering/ (JRC) Hammer Water Significlnce 

No. Type Direlion Magnitude Contiiu ity Spacing Aperature hll. ling Roighness Reaction 'Conditilon% Rating (I 5) 

.-r, :-r... -. • " ,. ______, ___-_ -__ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ 

___ :- 8 ,__.____( 4>l i kfl 7", -~ 

r47i', - 7 

____-_____. ___ "._ ,' ," ._>___ ____-_ _,__ 

<2 ,. , 4, :£.(. (< __-:__."__,___ .___.._ 1 - I .q 

-)4. Aitj, 

A I/, 

f... ., .... /... . ,U 
.... '.g ".1 : .:.• .. : ; 

"6- 4 4:-' , J 'J:

(I)-pirirmary inlfluence on gross stahilily and slope geometlry 
(2)-slrong influence on gross stabhility. bounds large unsahle hblocks or thick poteniially unslable rock masses; cotlrols deep stbhility 

(.I3)- mioderate influence on gross stahility, cinitrolis smaller failures 
(4)- influences surlf•ial raveling, but not gross cuit siahility 

(5)-mi nor influence on slope stabi lily and i ock mass response

. 4 Y 4
.... 175.of 84

,.

Date:

2 
A/I'

( ,•, •- )

"T " ,- < ¢ , T - k F, t'/ 1

Location: -r" ý',,,• "-"- I t'6•



(. 6 .� 22'� Domain

PG&E Diablo Canyon ISFSI Project 
DISCONTINUITY( CHARACTERIZ4TION FORM

Logged By: Te" -' I

Dil ici melcu lh v Wealheri ngI (JR C) 11aimmrW tr Sir-nh Iicvml i 
NisL I Y1 irCL 11011 NI1.iuiiitule ( IUolllillg S11.1Cutw! ApewimtIlueIiitiire Ldu,( Id(II( iii 

I- I "__ L T I f 
____ ____ ___ ____ ___ ____ ___ ___ ____ __ -;f -L( 

____ ____ _ $f(~(, ~ B ~ I ~____ ___ 2 S ~ ~ ~ - q) 7,~~i;~ .<____ A.. ! ___ 

63. - h .. ., . v- 1 __ _ _ _ _ __ _ 

A-S~ 1 ~ C __ _ ~_ __ _ _ -7__ _ 

7 ________ p(2- ' A*:( 6____ <.t ''. .  
_________ q L1__ v6_ _ ~ .7 ~( 6__ _ _ _ _ 

3_ _ _ _ _ ,11.I 
_______ ___ -7 

_____c,__ T1 7E~_______ I' 
Q _ _ _ _ _ s ~ '' < ciI_ _ _ _ _ _ _ _ _ _ _ _ 

C' V/-

s igilwalce Raiting:H .III pi miry iiiilucnce tin gros- slihility indL slope gcnomery 

(2 .'hhlng uiuItiieuice on grs Suhuluy. homids large uuulable blos.cks tit Iik oL l IihhIIIy iimsuahc rock ma.ssL'5; conhirokI deq)c s.aibhly 
(3)- Iodet',Il' InIiluenhce ont gros% %dhihis,. uiiomils smailler fadutrrt~s 

44I)- mnIltiecesr srlrici~aI ravelimng, uil lnot vorI Cut SINI'a:Ii ly 

(5 ibonor milueciu on %lopi mahuifily midI tock ma~ss rcophnse

Diablo Canyon ISFSI 
Data Report F, Rev. 1

F-76 of 84

Date: I r>lc . 1.0culion: -r- ( 01 -' t, .ý:ý )



(

Logglud By: ju,/3I Location: T~S3-

sigmii ai c I i. 11CCH 111h I I )-p);Ill 1111 y iniicnL till gloss %.ihility aind sloipe getwiiinuiy 

i2)-'.iinmg titIfiicnce on gri is s shi Ii Iy. huounds I arge titistabih I) blicks or thick piilinI IIIy un~staleIL rock ma~sses, ctinIitI iIs deep s IhAlI IIy 
.3)- ghotderie inflIuence on groiss staiitiy. cinlroks soulieilk faitiuries 

(4 )- Inl uences surlicial rav~elmng, bul not gross eut staihlifiy 

(5 )-illinilr in) luenict on sliipt staiulily andl rink mass respiinse

Diablo Canyon ISFSI 
Data Report F, Rev. 1

F-77,of 84..

PG&E Diablo Canyon ISFSI Project 
DISCONTINUITY CHARACTERIZA TION FORM

Date: qt10

Domain IJLI

5k, DImliiil Dip ic~ilileii - Weathe~r ing/ OJRC) I fa.iuiiter VhIlIer siel'lifIic~i.ii .  
NJ, e-- I Ivile I )I I CL IIu~I KlI auI I I I td CI I tllnuit [ spiacil, AI wwaitIit: ItIII IIIilu IRiughIieiss Reaictioni Cotiiiilli% I.IyI Ii. I 

11 2. ~ __ _____ _____ __..........__



7- 9. e tl (- "

PG&E Diablo Canyon ISFSI Project

Date: 1111r

-I., .5 .  

L~ogged By:

DISCONTINUITY CHARACTERIZATION FORM 

-7- 2 0 A 
Location: "7- 20 C..

�7 �.

s

DltL~luluilllgly D ip CGeolicli \Vieilliriiig/ (J R(C) I lanuinir Water sgl'mIildir'lwc 
No~ &-v"' . , 11 leol KIL-fiitiiitI ( iniigetui spa 1p11L Alii~atitir,! InHiol'Iiughiggc..' Reclg~iig U11gIglgi1gg' Wilo.tii 'II I

~2o
r 1 T 1' t I t +

-V C..ý r-_{ ~ .j+I

,:

1-2. tu\ ____ (60_ _ _ _ _ _ _ _ 

3.1 1J 7o 4*& __ __74_ __ _ _ __ _ _ 

k ~ ~ ~ ~ ~ 11 to~ -a___ _ _ _ ____ _ _ _ _ __ _ _ _ 

~~~~~~1 'Fio2 S~ _ _ _ _ __ _ _ _ _ __ _ _ _ _ 

11.0~vs .2 ~ . ~___ __ _ ___ _ ____9-__

H) -pl1llliry Influenctill glos sI~ tabiity alld sloipe gel'iiitwty 

(2J-sitoginfigluience til gross suthihlity, hounids large~ titimtdhk blucks (ii thick poitentiall~y tiniiatdte nick masses. cuintroh, dee~p N1t1ihu11y 

(31- gilgderdiL inflIuence oin gross staibility, contrigis stinllkr tdiilkres 
(4)- mighuecissic.nricwia raveling, hill not gross cut stiability 

(5)-minouir 6il luie'ce oil sope stathility anid itick mass re~plinme

Diablo Canyon ISFSI 
Data Report F, Rev. 1

F-78 of 84

(

20A

20C.

2-1 A -1-~ .e 

DomainI

21,.-., 1 ý6,,I+

sigilificance Ratilly.



Domain LZ

Logged By: 3LJJr

PG&E Diablo Canyon ISFSI Project 
DISCONTINUITY CHARACTERIZATION FORM 

Locatlitm: -Tcee-ct, T--Zo b

ID~i~cntimotly DIP Gleonleti v VWcathcring/ ( RC') I Islun er Wa~te~r Sielifitn e 

B.0 (.0 7l ___ __ ____ ____ ___ ___c

.1 ____ ____ 2 (AL (D_ __ Ox_ ' fA . _ _ 

!.LL. J .,+ 2 c 77 2__ _ _-.L.._ __ _ _ _ __ _ _ _ _ 

2.30 2J± ... (014_ G5__ st oy 4-(__ _ __ _ __ 

q201 J,+ 29--3 62 0"' 0____ _ _ _ ~ ~-(0____ _____ _ 

1,09 '9 20 1. T: -____ of... oLiv Z P LQ -_____ 12__ 
1

L
2

2. 9~ 1& 8_ _ _ _ t_ _ __ _ _ A_ __C 

__0_1n+__2_0_r. ______ 71~.± Si. c0 1, a______ ___0__ 

-7.0)d itL. A ~ AL A___ s-,(')O - _ _ ___ 

2 ~~~~L2~~~ ?, 1 1 L -7_ __ qlt ,j _ _ _ __ 

4- ~ ~~ ~ ~ ~ -20t s,",.0-1

slglulfiltlice Riflinig: (I )j1llll1myin ll~flnce fill g[ross %lwhlifiy miid slotpe geomllery 0C * ")% ..0ý 

i2 )-sirongi linfluentce. oni gross sl~i~ihiy. htuiiids Ilirgc unialisblhCiocks or ihick potenialtly 1111itithilc h la isses~; Colliols ellC slabiii~ly 

( 3)- inoderItici influience~ on gross siabilily. conitrits smaller failure's 

(4)- ItfllltictiLL strlicial raveingitj hut niot Lurtsý Cul 'Lahilfily 

15) i11l Itti l lll~~cil till stlopc Nuillibly and11 rocik uiiass restitlse

Diablo Canyon ISFSI 
Data Report F, Rev. 1

- .--- F-79 of 84

(

D ate:

(
-7,e" t*W 5

S+^4,oýtn-ýJ jc",rý -, iD -ILob

174 ro / 00



11-- V CL\A Z k

Domain

PG&E Diablo Canyon ISFSI Project 
OISCONTINUITY CHARACTERIZATION FORM

Logged By: 2) L', N

SIVI11..ice R.1I1i 1 g. (Ij )pi11m ninflenc t IIII ill g itis lhilityiy sop geome£Itry 

(2)-slrongl 1iitllunce IlII gio),\sl ahisily, houunds lairge mIi\1,ihle 111L~kS (icthc 1111A aiiCIIIly 111swIt%~c lock mass SLcol~ii)Is dcl'p slbilthliy 

(4)- mitcgwe LICC %if iciai ravelingt, bul ill LyiUss% cuit saillifily 

(iS mmullr in Iiucence til Slo pe slaihilly mtid rock mas~s repi umse

Diablo Canyon ISFSI 
Data Report F, Rev. 1

- .. -80 of 84.

(

D w niiilDIP )i lle (Lti1II V Weathering/ (JRC') I tlluner Wa'~ter Signtificant~ C 

) ~ 72 ft.)7L -- ;o T- O__ _ x 

I7Z, JD-7 r") 176 423 x -n-c3.6- ________ 

9~~7 9. 1-0 x q ____ r _ _ _ _ _ _ _ __ 

-7 

) m ~~~~~-0 *770 '_______ -LI __ 

/3 CID__ V___ 4_____ 

____jU q~, ~ 3 L L 1 _____ 6)~' •L..___ 
_ _ t.............. ...........6Ii $ f± PI 

(CM ~t D h.D ih t_ _ _ _ __ _ _ _ _ _

Date:



(

Diate: .2

r41140*r 25a~ I V 4 ipC~

Logged By:-. ý 1 -

siglitIic~alce Ratingte I I)-primar~y tii f t.flunce oil glotss su.ibiliyantd slope geltsttclry 

i2 -s9itutt illiitence oil guos' stahililty, houtttd latrge lintable Moctks or 1thick polenuailhly, ttl'shillc lock lmtssesttnttwkl deq) stlahihuty 

(4)- otillucite..s surticiaiI raw cing' bill slot lltts% ell( \tdhtltt 

I 5 1-otllttl 111thittlttc til sloipe %tdhihtty atnd rotck Iitltss es.l

la~.WAy

F-81 of 84.Diablo Canyon ISFSI 
Data Report F, Rev. 1

DomainLi.Jl 
PG&E Diablo Canyon ISFSI Project 

DISCONTINUITY CHARACTERIZATION FORM

Location: �t'/iIw r ? w

Diponi~it Geo)i el W~LLV\catheringi (JRC) FLhiliner W tr signiificalwe 

2-.7 Z2 2 5 28 T L-%r __ _ 

__ __ __ ____ (a S1 T i k ~ _ _ __ _ _ _ _ _ 

16( St - _____ 

30S- ___ __ -ýS I_ _. _ 

S( 0  -7 D_ _ _ _ I.' __ _ 

32% ___ __ __ I7 2~A O, k ~ 4"k- opv L4 ._._....  

3!2611 8( A-in__ _ lo ._ __ _ __ __ _ 

______ ______ 217 %A~ %,-v _ _ _ __ 

~~~~~P M 2. tf ..2i. P-. -'f .'s 0 _ _ _ _ _ _ 

31 ~ ~ ~ ~ ~ ~ C .30~ ____'____

,tzv-- t



Domain

PG&E Diablo Canyon ISFSI Project 
DISCONTINUITY CHARACTERIZATION FORM 

9-9- - 2.
Logged By: -sLBfL-M5 Location:0&

C..-�- e�A.t..it PP

l~i.ciii~nii~y ~ iC~I2I)ll~l Weat~uhering~/ (JRC') HaInliner WViller Signiical .ike 

No I Yl~t IDifei. hi N1.IhIIwiIde C LuulIIIlII SpML I Ap .lwimimLI: ~ lli RouillevII % Reaictioni ntliiimmii' I.Iih 1 5 

F2 _____ 24 6 ým I ý I-s 4 -

.65 t.L -'A - 5% a e_______ 

L~.. L . £5 H _ _ _ -: __ __ __ ___ ___ op._ 

a 002- So VV 2I:- T; - 6I ______ 04 (o 

45 bo. 1' 1.o - ;*r s_____%% 

j~ ~ 135 -70 2 en DP...g&. S-10 0"iLLLI 

12 -76~S '3-_____ 

11 3, 55 5~ ___ __ t._ __ 

AA t-.. I- - r 7 A. b-gA. G C4 sco it *s__ 

-~19 L) 
L i - (0_ _ _ _ _ _ _ _ 

20 1 0~L .11L Si.. -Y. -o 

2~ 1 2--1.0 4 s_ __ - 12.___ _ __ _ __ _ __ __ _ 

slliCIIICL Railiip: ()*M m 11611,1iy iiiI11iiceim fill gross %lilhiil~y and Niiipi georimilry 

;Ž l ( 2 I-sIiiig jinluenL1ce onl g'ross NItlhglily. homunds large mmableh~ blimL~k5 or l~likk potelmillally mmimsiabic lock Illatsuse cmmgillokI %dccil slibility 

~ i~~'~)( 3)-.gu moki ,mlc i nf luenIce mol grouss slauliht,%, conul ri i small~ er fi~ulLures 64 l" 

~~* .~'lJ, 14)- imfiluieuce,. suurhjmigil raveingm~, butI [loti gross% Cmii sIiu hily 

15 ).muuimou mgulmumuce fill sloipe %w~hility ,uiud rick mau~ss respoiuusi:1 -~~

F-782-of8.4*Diablo Canyon ISFSI 
Data Report F, Rev. 1

(

U) 1 - Z+ - - Dol. s; " 5+*ýe

"IUiak: 2.1-Il/I0



Domain ____i

PG&E Diablo Canyon ISFSI Project 
DISCONTINUI7Y CHARACTERIZATION FORM

Date: 41.L-11. Logged By: . I c. br-..i'naý' Location: ,.FS\ X*O%

•.=.').iscontinuity Dip Geometr Weathering/ (JRC) Hammer Water Significance 
No. c-) Type Direction Magnitude Continuity Spacing Aperature Infilling Roughness Reaction Conditions Rating (1-5) 

0.% l_ -_ e. -SI.t. -so-^ 1 12.. 1-2.  

O." .io Ibo .3 -s (00 _•__,.._ --

r4 -)a 345 01C -•,_. _.,,.,- --- , 

S ' e, 2.4 -U-,. O •,. , ,. k_ '3-s 

O.L.) a -0'0 _. S%. ,- - 1-2-.  

___ __o .. _o _ -. • - t.L•e=.• e, . __-____-_ -.  

14- •- ,3 24 -, va •,,, S. ,.-,,- ___-____,-,--5 

IS I .j8 •;L - -89. sl Mf.t, ,. p .\C , CA-Lo e•°. D=Is÷ --

0 bt 4/j Ae -I -- -- 

")•.•,g ÷~ 2¢.o "i, -I .•, .,l,l. .__ -_ _ - -- ' 
3.e> 4~ -D 242-- -,' -1 Q*~ AV St -_ _ _ - _ _ 

4" .1, Qg•ttl. 160° g IS. .ee^ , i,,, -V* I%(0-• e-. 

1%. 5,. 1 • l~ Qtt" 6o5 8o o•,p,. sV , 1 ,,• Iz !1-'( 
7.1~~~~_____ S__ __5 ]_ _ _ _______ &5S. l'-^ISt-1. A

Significance Rating:

Diablo Canyon ISFSI 
Data Report F, Rev. 1

(I)-primary influence on gross stability and slope geometry L D V t4os 

(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. .

F-83. of 84

,

��V�t.4-

L;. r\-

Z; ý 0 7YI ý , ý/-_



(
PG&E Diablo Canyon ISFSI Project 

DISCONTINUITY CHARACTERIZATION FORM

Date: . - L. -11 % Logged By: S .9 ,, c.. Location:

Discontinuity Dip Geometry Weathering/ (JRC) Hammer Water Significance 
No. Sk.+., ^) Type Direction Magnitude Continuity Spacing Aprature Infilling Roughness Reaction Conditions Rating (1-5) 

z74 5. j , .4L4 . __ __S -as Sot. , or^. _(0-a-.  

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

$k, .. •4 zLI"

Diablo Canyon ISFSI 
Data Report F, Rev. I

F-84 of 84

Domain L

:xin�. �

1ý>Q- k
t SVS % f2. wo %



DATA REPORT G 

SOIL LABORATORY TEST DATA 

(Cooper Testing Laboratory)

DIABLO CANYON ISFSI

PREPARED BY 

L, /

VERIFIED BY

APPROVED BY

Joseph Sun 

Printed Name 

Robert K. White 

Printed Name 

William D. Page 

Printed Name

DATE J..i; /''

PG&E Geosciences Department 

Organization

DATE

DATE

*V2�� fl-I

PG&E Geosciences Department 

Organization 

, 
PG&E Geosciences Dept.  

Organization

Diablo Canyon ISFSI 
Data Report G, Rev 1

G-1 of 64



DATA REPORT G

SOIL LABORATORY TEST DATA 

(Cooper Testing Laboratory) 

DIABLO CANYON ISFSI 

Table of Contents 

Pare 

1.0 Introduction ...................................................................................................... G -4 

2.0 Purpose ............................................................................................................. G -5 

3.0 M ethodology ..................................................................................................... G -5 

4.0 R esults .............................................................................................................. G -8 

5.0 R eferences ........................................................................................................ G -9 

List of Tables 

Table G-1 Summary of Test Results for Clay Bed Samples from Trenches and 

Borings in ISFSI study area 

List of Figures 

Figure G-1 Sample Location Map, ISFSI study area 

Figure G-2 Clay Bed in Trench T- 1 4B 

List of Attachments 

Attachment 1 Triaxial Tests 

Sample T14B-J 

Sample T14B-M 

Sample T14B-K 

Attachment 2 Monotonic Direct Shear Tests 

T14B-B, T14B-F, and T14B-D (drained) 

TB 14-H (undrained) 

T14B, S4 -1, - 2, -3, -4 (undrained) 

Attachment 3 Cyclic Direct Shear Tests 

Sample T14B-N 

Sample T14B-E 

Diablo Canyon ISFSI G-2 of 64 
Data Report G, Rev 1



Table of Contents (continued)

Attachment 4 Atterberg Limits Tests 

Attachment 5 Grain Size Distribution Tests 

Attachment 6 Moisture Content and Dry Unit Weight Tests 

Attachment 7 Specific Gravity Tests

Diablo Canyon ISFSI 
Data Report G, Rev 1

G-3 of 64



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-1 1, 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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2.0 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

I IA, T14A, T14B, and T-1 5 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 

O.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-1 1 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.  
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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-1413. The tests were performed in 

general accordance with ASTM Test Method D-4767.  
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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 

pcf. 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 Limits3  Direct Shear4  CU Triaxial5 

Trench Number Top Bottom Typel Content Weight Gravity Content2  LL PI an, tres Ayd(5*%) a 3C 

(feet) (feet) (%) (pcf) (%) (ksf) (ksf) (ksf) (ksf) 

T-14 A A 2.6 2.9 Tube 
"T-14 A B 2.6 2.9 Ring 19 99 81 52 29 

T-14A C 2.6 2.9 Tube 

T-14 A D 2.6 2.9 Ring CH 15 101 93 60 35 6 3.4 

T-14 A E 2.6 2.9 22 102 63 48 26 8 2.7 
T-14 A E 2.6 2.9 21 106 10 3.9 
T-14 A F 2.6 2.9 Ring CH 18 103 85 67 45 10 2.5 
T-14A F 2.6 2.9 Ring 20 102 1 14 6.1 
T-14 A G 2.6 2.9 Tube 

T-14A H 2.6 2.9 Tube 21 101 14 7.4 CL 75 49 27 
T-14A H 2.6 2.9 Tube 19 105 18 13.7 

T-14 A I 2.6 2.9 Tube 
T-14 A J 2.6 2.9 Tube 6.3 9.8 
T-14A J 2.6 2.9 Tube C 7.3 15.9 
T-14 A K 2.6 2.9 Tube CH 23 100 95 58 37 7.8 11.9 
T-14 A K 2.6 2.9 Tube 12.6 17.9 

T-14 A L 2.6 2.9 Tube 

T-14A M 2.6 2.9 Tube CL 19 100 64 48 26 13.9 13.8 
T-14A M 2.6 2.9 Tube 21.1 19.8 

T-14A N 2.6 2.9 Tube GC 21 102 43 46 23 22 5.5 
T-14 A N 2.6 2.9 Tube 21 103 4 26 9.9 
T-14 B S7-A 2.6 2.6 Bag CL 82 39 20 

T-11 A S4-A 3.9 3.9 Bag CL 1 2.70 66 38 18 

T-14 B S4-1 2.6 2.6 Tube 23 88 12 3.4 
T-14 B S4-2 2.6 2.6 Tube 22 89 16 4.2 CH2.8 9 61 3 
T-14 B S4-3 2.6 2.6 Tube 26 90 20 4.2 
T-14 B S4-4 2.6 2.6 Tube 29 89 1 24 5.3 

T-14 B Block 1 2.6 2.6 Tube CL 17 106 2.66 93 41 23 
T-14 B Block 2 2.6 2.6 Tube 19 104 
98BA-I 9/14/2000 66.3 67.0 Bag CL 4 55 35 20 

98BA-2 9/14/2000 53.6 54.3 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; a, = normal stress; r,,, = residual stress 
5. Consolidated undrained triaxial compression tests with pore pressure measurements;C 3c = initial confining stress; Aad(3o) = deviator stress at 5% strain
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DIABLO CANYON ISFSI 

FIGURE G-1 
EXPLORATION TRENCHES AND BORINGS 

WHERE CLAYBED SAMPLES WERE TAKEN
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Clay bed in dolomite (Tofb-I), 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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TYPE OF TEST: 

CU with Pore Pressures 

SAMPLE TYPE: Undisturbed

DESCRIPTION: yellow brown

cloystone

ASSUMED SPECIFIC GRAVITY= 2.7

REMARKS: -Staged Test*-

Strengths picked at the peak 

s~tress ratio.

Fig. No. :

SAMPLE NO.: 1 2 

WATER CONTENT. % 22.3 
-J DRY DENSITY. pcf 99.0 
H SATURATION, % 85.6 

H VOID RATIO 0.703 
HZ DIAMETER, in 1.93 
H I 

HEIGHT, in 3.99 

WATER CONTENT. 7 24.3 23.6 
H DRY DENSITY, pcf 101 .7 103.0 

W SATURATION, % 100.0 100.0 
VOID RATIO 0.657 0.637 

F DIAMETER, in 1.92 1.93 
HEIGHT, in 3.90 3.82 

Strain rate, %/min 0.0050 0.0050 
EFF CELL PRESSURE. ksf 9.8 15.9 
Deviator Stress, ksf 6.6 7.8 

EXCESS PORE PR., ksf 3.6 4.8 
STRAIN. % 2.8 3.0 

ULT. STRESS. ksf 
EXCESS PORE PR.. ksf 
STRAIN, % 

q7tFAILURE. ksf 12.8 18.9 
a3FAILURE, ksf 6.2 11.1

CLIENT: GeoMatrix 

PROJECT: 6427.001

SAMPLE LOCATION: T814-J 

PROJ. NO.: 109-290b
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TRIAXIAL COMPRESSION TEST 10-30-2000 

CU with Pore Pressures 10:18 pm 

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 S 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 
Wt. of tare: 0.000 0.000 
Weight, gms: 368.5 
Diameter, in: 1.925 1.919 
Area, in2: 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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__J

Test Readings Data for Specimen 
Def. Load Load Strain Deviator Effective Stresses Pore P ksf 
in Dial' * tbs X Stress Minor Major 1:3 Pres.  

Units ksf ksf ksf Ratio psi

0.000 

0.002 

0.020 

0.037 

0.054 

0.065 

0.091 

0.111 

0.126 

0.131

0.00 

39.40 

69.50 

102.10 

121.40 

128.10 

133.30 

134.00 

132.00 

131.40

0.0 

39.4 

69.5 

102.1 

121.4 

128.1 

133.3 

134.0 

132.0 

131.4

0.0 

0.1 

0.5 

0.9 

1.4 

1.7 

2.3 

2.8 

3.2 

3.4

0.00 

1.96 

3.44 

5.04 

5.96 

6.27 

6.49 

6.49 

6.36 

6.33

9.84 

9.39 

8.60 

7.52 

6.77 

6.49 

6.24 

6.21 

6.22 

6.22

9.84 

11.35 

12.04 

12.55 

12.73 

12.77 

12.72 

12.69 

12.58 

12.55

1.00 

1.21 

1.40 

1.67 

1.88 

1.97 

2.04 

2.04 

2.02 

2.02

51.10 

54.20 

59.70 

67.20 

72.40 

74.30 

76.10 

76.30 

76.20 

76.20

9.84 

10.37 

10.32 

10.04 

9.75 

9.63 

9.48 

9.45 

9.40 

9.38

No. 1 
o ksf Cumutative 

Strain 
CE) 

0.00 

0.98 

1.72 

2.52 
2.98 

3.14 

3.24 

3.24 

3.18 

3.16

Project no. :i09-290b COOPER TESTING LABORATORY Data file: 1 0 9 -290B
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No. Def.  

DiaL 

Units

0 

2 

3 

4 

5 

6 

7 

8 

9

0.0 

2.0 

20.0 

37.0 

54.0 

65.0 

91.0 

111.0 

126.0 

131.0
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Specimen Parameters for Specimen No. 2

Specimen Parameter 
Wt. moist soil and tare: 
Wt. dry soil and tare: 
Wt. of tare: 
Weight, gms: 
Diameter, in: 
Area, in2: 
Height, in: 
Net decrease in height, in: 
Net decrease in water volume, 
% Moisture: 
Wet density, pcf: 
Dry density, pcf: 
Void ratio: 
% Saturation (est.):

Initial Cum. for Test 
368.500 
301.300 

0.000 
368.5 
1.925 
2.910 
3.985 

0.213 
cc: 

22.3 
121.0 

99.0 
0.7031 

85.6

Consolidated 

1.928 
2.920 
3.818 

-0.046 
2.200 

23.6 
127.3 
103.0 

0.6371 
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= 0 input units 
Consolidation cell pressure = 161.10 psi = 23.20 ksf 
Consolidation back pressure = 50.60 psi = 7.29 ksf 
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 

Diat in Oiat Lbs %

0 
1 

2 
3 
4 

.5 
6 
7 
8 
9 

10 
11 
12 

13 
14 

15 
16 

17 

18 
19

Uoi ts 

85.0 
91.0 
99.0 

129.0 
137.0 
146.0 
153.0 
166.0 
200.0 
235.0 
283.0 
386.0 

441.0 

467.0 
497.0 

525.0 
550.0 

563.0 
570.0 

637.0

Units

0.000 
0.006 
0.014 

0.044 

0.052 

0.061 

0.068 

0.081 

0.115 

0.150 

0.198 

0.301 

0.356 

0.382 

0.412 

0.440 

0.465 

0.478 

0.485 

0.552

24.80 

41.40 

44.60 

87.10 

127.20 

147.80 

172.00 

183.60 

187.00 

182.80 

182.80 

186.00 

191.70 

193.70 

196.10 

198.20 

204.40 

204.70 

204.60 

210.40

0.0 
16.6 

19.8 

62.3 

102.4 

123.0 

147.2 

158.8 

162.2 

158.0 

158.0 

161.2 

166.9 

168.9 

171.3 

173.4 

179.6 

179.9 

179.8 

185.6

0.0 
0.2 
0.4 

1.2 

1.4 

1.6 

1.8 

2.1 
3.0 
3.9 

5.2 

7.9 

9.3 

10.0 

10.8 

11.5 

12.2 

12.5 

12.7 

14.5

Project no.:109-290b 

Diablo Canyon ISFSI 
Data Report G, Rev I

Deviator Effective Stresses Pore P ksf 

Stress Minor Major 1:3 Pres.  

ksf ksf ksf Ratio psi

0.00 
0.82 
0.97 

3.04 

4.98 

5.97 

7.13 

7.67 

7.76 

7.49 

7.39 

7.32 

7.46 

7.50 

7.54 

7.57 

7.78 

7.76 

7.74 

7.83

15.91 

15.67 

15.54 

14.57 

13.56 

12.93 

12.12 

11.58 

11.10 

10.83 

10.77 

10.66 

10.48 

10.37 

10.32 

10.21 

10.09 

10.04 

9.91 

10.01

15.91 

16.48 

16.51 

17.61 

18.55 

18.90 

19.25 

19.24 

18.86 

18.31 

15.16 

17.98 

17.95 

17.86 

17.86 

17.78 

17.87 

17.80 

17.65 

17.84

1.00 
1.05 
1.06 

1.21 

1.37 

1.46 

1.59 

1.66 

1.70 

1.69 

1.69 

1.69 

1.71 

1.72 

1.73 

1.74 

1.77 

1.77 

1.78 

1.78

50.60 
52.30 
53.20 
59.90 
66.90 
71.30 
76.90 
80.70 
84.00 

85.90 
86.30 

87.10 
88.30 
89.10 

89.40 
90.20 

91.00 
91.40 

92.30 
91.60

15.91 

16.08 

16.02 

16.09 

16.06 

15.92 

15.69 

15.41 

14.98 

14.57 

14.47 

14.32 

14.21 

14.12 

14.09 

13.99 

13.98 

13.92 

13.78 

13.92

COOPER TESTING LABORATORY 
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O ksf CumuLative 

Strain 
(.4) 

0.00 

0.41 

0.49 

1.52 

2.49 

2.98 

3.56 

3.83 

3.88 

3.74 

3.69 

3.66 

3.73 

3.75 

3.77 

3.78 

3.89 

3.88 

3.87 

3.91

Data file: Io9-290B

Final 
372.400 
301.300 

0.000 

23.6
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TYPE OF TEST: 

CU with Pore Pressures 

SAMPLE TYPE: undisturbed 

DESCRIPTION: yellow brown sandy 

CLAY w/l/4" clay strati.  

ASSUMED SPECIFIC GRAVITY= 2.7 

REMARKS: 

Fig. No.:

Diablo Canyon ISFSI 
Data Report G, Rev 1

SAMPLE NO.: 1 2 

WATER CONTENT, % 18.8 

-J DRY DENSITY. pcf 99.7 
H SATURATION, % 73.6 
H VOID RATIO 0.690 
Z DIAMETER, in 1 .94 
H 

HEIGHT, in 4.00 

WATER CONTENT, % 22.5 21.6 
F DRY DENSITY, pcf 104.8 106.5 

w SATURATION. % 100.0 100.0 
- VOID RATIO 0.608 0.583 

F DIAMETER, in 1.92 1.95 
<HEIGHT, in 3.87 3.71

Strain rate, %/min 

EFF CELL PRESSURE, ksf 

Deviator Stress, ksf 

EXCESS PORE PR., ksf 

STRAIN. % 
ULT. STRESS, ksf 

EXCESS PORE PR.. ksf 

STRAIN, % 
;5 FAILURE. ksf 

S 3 FAILURE. ksf

0 0025 

13.8 
13.9 
7.3 

5.1

0.0025 

19.8 
21.1 

8.2 
4.9

20.4 32.7 
6.5 11.6

CLIENT: Geomatrix 

PROJECT: 6427.001 

SAMPLE LOCATION: T14B-M

'ROJ. NO.: 109-290d DATE: 11/14/00 

TRIAXIAL SHEAR TEST REPORT 

COOPER TESTING LABORATORY

G-22 of 64
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Project: 6427.001 

Locat;on: T148-M 

File: 109-2900 Project No.: 109-290d Fig. No.:

Diablo Canyon ISFSI 
Data Report G, Rev 1
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TRIAXIAL COMPRESSION TEST 11-14-2000 

CU with Pore Pressures 1:14 pm 

Project and Sample Data 

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 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 1.920 
Area, in 2 : 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= 0.001 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 = 177.20 psi = 25.52 ksf 
Consolidation back pressure = 81.40 psi = 11.72 ksf 
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: 1 0 9 -290D 
Diablo Canyon ISFSI G-24 of 64 
Data Report G, Rev I



Test Readings Data for Specimen
Def. Load Load Strain Oeviator 

in Dial' ' lbs % Stress 

Units ksf

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

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

0.0 

0.1 

0.3 

0.5 

0.8 

1.0 

1.5 

2.1 

2.6 

3.1 

3.6 

4.2 

4.7

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

Effective Stresses Pore P ksf 

Minor Major 1:3 Pres.  

ksf ksf Ratio psi

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

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

1.00 81.40 

1.17 82.30 

1.32 87.90 

1.49 95.80 

1.67 103.40 

1.86 110.00 

2.20 119.10 

2.44 123.50 

2.62 125.90 

2.76 127.50 

2.90 129.60 

3.00 130.60 

3.08 131.60

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

No. 1 
a ksf Cumutative 

Strain 

M:)

0.00 

1.17 

2.07 
2.85 

3.54 
4.14 

5.01 

5.57 

5.98 

6.30 

6.52 

6.70 

6.83

13 197.0 0.197 293.90 293.9 5.1 13.87 6.54 20.41 3.12 131.80

Project no.:109-290d 

Diablo Canyon ISFSI 
Data Report G, Rev I

COOPER TESTING LABORATORY Data file: 1 0 9 -290P
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No. Def.  

Dial 

Units

0 

2 

3 
4 

5 

6 

7 
8 

9 

10 
11 

12

0.0 

2.0 

10.0 

20.0 

30.0 

40.0 

60.0 

80.0 

100.0 

120.0 

140.0 

161.0 

181.0

0.000 

0.002 

0.010 

0.020 

0.030 

0.040 

0.060 

0.080 

0.100 

0.120 

0.140 

0.161 

0.181

13.47 6.93



Specimen Parameters for Specimen No. 2
, 4 

Specimen Parameter Initial Cum. for Test 
Wt. moist soil and tare: 366.500 
Wt. dry soil and tare: 308.500 
Wt. of tare: 0.000 
Weight, gms: 366.5 
Diameter, in: 1.936 
Area, in2: 2.944 
Height, in: 4.003 
Net decrease in height, in: 0.328 
Net decrease in water volume, cc: 
% Moisture: 18.8 
Wet density, pcf: 118.5 
Dry density, pcf: 99.7 
Void ratio: 0.6900 
% Saturation (est.): 73.6

Consolidated 

1.947 
2.978 
3.706 

-0.031 
2.900 

21.6 
129.5 
106.5 

0.5829 
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= 0 input units 
Consolidation cell pressure = 220.60 psi = 31.77 ksf 
Consolidation back pressure = 82.80 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.  

Diat in 

Uni ts

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21

162.0 0.000 

165.0 0.003 

170.0 0.008 

180.0 0.018 

190.0 0.028 

200.0 0.038 

210.0 0.048 

222.0 0.060 

230.0 0.068 

242.0 0.080 

250.0 0.088 

270.0 0.108 

302.0 0.140 

319.0 0.157 

343.0 0.181 

359.0 0.197 

401.0 0.239 

422.0 0.260 

452.0 0.290 

472.0 0.310 

502.0 0.340 

552.0 0.390

Load 

Diat 

Units 

42.80 

55.40 

92.20 

179.90 

252.00 

311.20 

357.30 

398.30 

418.20 

441.00 

452.00 

469.90 

487.00 

492.40 

500.50 
507.70 

528.60 

528.30 

535.00 

540.10 

555.20 

577.90

Load Strain Deviator 

Lbs % Stress

Effective Stresses Pore 

Minor Major 1:3 Pres.

ksf ksf ksf Ratio psi

0.0 

12.6 

49.4 

137.1 

209.2 

268.4 

314.5 

355.5 

375.4 

398.2 

409.2 

427.1 

444.2 

449.6 

457.7 

464.9 

485.8 

485.5 

492.2 

497.3 

512.4 

535.1

Proj ect no. :109-290d 
Diablo Canyon ISFSI 
Data Report G, Rev I

0.0 

0.1 

0.2 
0.5 

0.8 

1.0 

1.3 
1.6 

1.8 

2.2 
2.4 
2.9 
3.8 

4.2 
4.9 

5.3 
6.4 

7.0 

7.8 

8.4 

9.2 

10.5

0.00 

0.61 

2.38 

6.60 

10.04 

12.85 

15.01 

16.91 

17.82 

18.84 

19.32 

20.05 

20.67 

20.82 

21.05 

21.28 

21.98 

21.83 

21.94 

22.03 

22.50 

23.15

19.84 

19.74 

19.27 

17.44 

15.67 

14.31 

13.39 

12.74 

12.51 

12.30 

12.24 

11.87 

11.76 

11.66 

11.64 

11.81 

12.33 

11.94 

12.02 

12.10 

12.50 

13.06

19.84 

20.35 

21.65 

24.04 

25.71 

27.16 

28.40 

29.66 

30.33 

31.14 

31.56 

31.92 

32.43 

32.48 

32.69 

33.09 

34.30 

33.77 

33.96 

34.13 

35.00 

36.21

1.00 82.80 

1.03 83.50 

1.12 86.80 

1.38 99.50 

1.64 111.80 

1.90 121.20 

2.12 127.60 

2.33 132.10 

2.42 133.70 

2.53 135.20 

2.58 135.60 

2.69 138.20 

2.76 138.90 

2.78 139.60 

2.81 139.80 

2.80 138.60 

2.78 135.00 

2.83 137.70 

2.82 137.10 

2.82 136.60 

2.80 133.80 

2.77 129.90

P ksf 0 ksf CumuLative 

Strain 

(M)

19.84 

20.05 

20.46 

20.74 

20.69 

20.74 

20.90 

21.20 

21.42 

21.72 

21.90 

21.89 

22.10 

22.07 

22.16 

22.45 

23.31 

22.85 

22.99 

23.11 

23.75 

24.64

COOPER TESTING LABORATORY 
G-26 of 64

0.00 

0.30 

1.19 

3.30 

5.02 

6.42 

7.51 

8.46 

8.91 

9.42 

9.66 

10.03 

10.33 

10.41 

10.53 

10.64 

10.99 

10.91 

10.97 

11.02 

11.25 

11.58

Data file: 1 0 9 -290D

Final 
375.100 
308.500 

0.000 

21.6
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Total Normal Stress, ksf 

Effective Normal Stress, ksf

15.0 

12.5 

10.0 

7.5 

5.0 

2.5

LI 

On 

On 

(I 

a3

0
0 5 10 15 

Axial Strain. %

20

TYPE OF TEST: 

CU with Pore Pressures 

SAMPLE TYPE: Undisturbed 

DESCRIPTION: yellow brown 

claystone 

ASSUMED SPECIFIC GRAVITY= 2.7 

REMARKS: -Staged Test

Strengths picked at the peak 

stress ratio.  

Fig. No.:
TI

SAMPLE NO.: 1 2 

WATER CONTENT. % 22.7 
-J DRY DENSITY, pcf 100.0 
H SATURATION. % 89.5 

H VOID RATIO 0.685 
Z DIAMETER. in 1.92 

HEIGHT. in 3.99 

WATER CONTENT. % 24.1 22.2 
F- DRY DENSITY, pcf 102.2 105.4 

W SATURATION. % 100.0 100.0 
- VOID RATIO 0.650 0.599 

F- DIAMETER. irn 1.92 1.93 
HEIGHT. in 3.90 3.75 

Strain rate, %/min 0.0030 0.0030 

EFF CELL PRESSURE. ksf 11.9 17.9 

Deviator Stress. ksf 7.8 12.6 

EXCESS PORE PR.. ksf 5.2 5.6 

STRAIN. % 4.6 5.3 

ULT. STRESS, ksf 

EXCESS PORE PR.. ksf 
STRAIN, % 

01 FAILURE. ksf 14.5 24.9 
0 3 FAILURE, ksf 6.7 12.3

CLIENT: GeoMatrix 

PROJECT: 6427.001 

SAMPLE LOCATION: TB14-K 

PROJ. NO. : 109-290c DATE: 10/31/00 

TRIAXIAL SHEAR TEST REPORT 

COOPER TESTING LABORATORY

Diablo Canyon ISFSI 
Data Report G, Rev 1

18
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TRIAXIAL COMPRESSION TEST 
CU with Pore Pressures

10-31-2000 
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 
Wt. moist soil and tare: 
Wt. dry soil and tare: 
Wt. of tare: 
Weight, gms: 
Diameter, in: 
Area, in2: 
Height, in: 
Net decrease in height, in: 
Net decrease in water volume, 
% Moisture: 
Wet density, pcf: 
Dry density, pcf: 
Void ratio: 
% Saturation (est.):

Initial 
372.200 
303.300 

0.000 
372.2 
1. 920 
2.895 
3.990 

cc: 
22.7 

122.7 
100.0 

0.6852 
89.5

Saturated

0.000

Consolidated 

1.922 
2.900 
3.900 
0.090 

16.400 
24.1 

126.8 
102.2 

0.6499 
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 ksf 
Consolidation 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: I09-290C

Diablo Canyon ISFSI 
Data Report G, Rev 1

Final 
370.600 
303.300 

0.000 

22.2

G-31 of 64



Test Readings Data for Specimen No. 1
No. Def. Def. Load Load Strain Deviator Effe 

Dial in Dial 'Lbs % Stress Minor

0.000 

0.005 

0.013 

0.023 

0.030 

0.037 

0.047 

0.054 

0.121 

0.131 

0.140 

0.147 

0.154 

0.157 

0.164 

0.172 

0.178

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

ctive Stresses Pore 

Major 1:3 Pres.

ksf ksf ksf Ratio psi

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 

164.7

0.0 

0.1 

0.3 

0.6 

0.8 

0.9 

1.2 

1.4 

3.1 

3.4 

3.6 

3.8 

3.9 

4.0 

4.2 

4.4 

4.6

0.00 

1.11 

2.97 

4.05 

4.58 

5.09 

5.58 

5.85 

7.36 

7.48 

7.55 

7.62 

7.68 

7.70 

7.74 

7.78 

7.81

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

11.87 

12.43 

13.11 

13.25 

13.29 

13.38 

13.53 

13.64 

14.34 

14.40 

14.44 

14.45 

14.43 

14.43 

14.44 

14.46 

14.50

1.00 80.90 
1.10 84.70 

1.29 92.90 

1.44 99.40 

1.53 102.80 

1.61 105.70 

1.70 108.10 

1.75 109.20 

2.05 114.80 

2.08 115.20 

2.10 115.50 

2.12 115.90 

2.14 116.40 

2.15 116.60 

2.16 116.80 

2.16 116.90 

2.17 116.80

Units

Project no.:109-290c COOPER TESTING LABORATORY Data file: 1 0 9 -290C

Diablo Canyon ISFSI 
Data Report G, Rev 1

0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16

0.0 

5.0 

13.0 

23.0 

30.0 

37.0 

47.0 

54.0 

121.0 

131.0 

140.0 

147.0 

154.0 

157.0 

164.0 

172.0 

178.0

G-32 of 64

P ksf 0 ksf Cqjutative 
Strain 
(M) 

11.87 0.00 

11.87 0.56 

11.62 1.48 

11.23 2.03 

11.00 2.29 

10.84 2.54 

10.74 2.79 

10.71 2.92 

10.66 3.68 

10.66 3.74 

10.66 3.78 

10.64 3.81 

10.59 3.84 

10.58 3.85 

10.57 3.87 

10.57 3.89 

10.60 3.90



Specimen Parameters for Specimen No. 2

Specimen Parameter Init 
Wt. moist soil and tare: 372.  
Wt. dry soil and tare: 303.  
Wt. of tare: 0.  
weight, gms: 37 
Diameter, in: 1.  
Area, in 2 : 2.  
Height, in: 3.  
Net decrease in height, in: 
Net decrease in water volume, cc: 
% Moisture: 2 
Wet density, pcf: 12 
Dry density, pcf: 10 
Void ratio: 0.6 
% Saturation (est.): 8

ial 
200 
300 
000 
2.2 
920 
895 
990 

2.7 
2.7 
0.0 
852 
9.5

Cum. for Test

0.268

Consolidated 

1.930 
2.926 
3.746 

-0.024 
5.700 

22.2 
128.8 
105.4 

0.5991 
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= 0 input units 
Consolidation cell pressure = 205.00 psi = 29.52 ksf 
Consolidation back pressure = 80.90 psi = 11.65 ksf 
Consolidation effective confining stress = 17.87 ksf 
Strain rate, %/min = 0.00 
Deviator Stress = 12.65 ksf at reading no. 12 
ULT. STRESS = not selected

No. Def. Def.  

Dial in 

Units

0 
1 

2 

3 

4 
5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20

154.0 

160.0 

170.0 

180.0 

190.0 

198.0 

210.0 

222.0 

250.0 

274.0 

299.0 

323.0 

351.0 

373.0 

404.0 

424.0 

454.0 

474.0 

504.0 

524.0 

552.0

0.000 

0.006 

0.016 

0.026 

0.036 

0.044 

0.056 

0.068 

0.096 

0.120 

0.145 

0.169 

0.197 

0.219 

0.250 

0.270 

0.300 

0.320 

0.350 

0.370 

0.398

Load 

Dial 

Units 

35.90 

43.30 

44.70 

114.40 

167.40 

196.60 

234.10 

257.40 

284.20 

294.60 

300.30 

304.00 

307.20 

309.80 

313.00 

315.10 

317.70 

317.90 

318.50 

319.40 

294.50

Load Strain Deviator 

[bs % Stress

Effective Stresses Pore

Minor Major 1:3 Pres.

ksf ksf ksf Ratio psi

0.0 

7.4 

8.8 

78.5 

131.5 

162.7 

198.2 

221.5 

248.3 

258.7 

264.4 

268.1 

271.3 

273.9 

277.1 

279.2 

281.8 

282.0 

282.6 

283.5 

258.6

0.0 
0.2 

0.4 

0.7 

1.0 

1.2 

1.5 

1.8 

2.6 

3.2 

3.9 

4.5 

5.3 

5.8 

6.7 

7.2 

8.0 

8.5 

9.3 

9.9 

10.6

0.00 
0.36 

0.43 

3.84 

6.41 

7.91 

9.61 

10.70 

11.91 

12.32 

12.51 

12.60 

12.65 

12.69 

12.73 

12.75 

12.76 

12.69 

12.61 

12.57 

11.37

17.87 

17.65 

17.45 

16.50 

15.41 

14.62 

13.72 

13.20 

12.77 

12.70 

12.60 

12.37 

12.25 

12.30 

12.41 

12.44 

12.33 

12.05 

12.07 

12.17 

12.33

17.87 

18.02 

17.88 

20.34 

21.82 

22.53 

23.33 

23.91 

24.68 

25.02 

25.11 

24.97 

24.90 

24.99 

25.14 

25.19 

25.08 

24.74 

24.67 

24.74 

23.70

1.00 80.90 

1.02 82.40 

1.02 83.80 

1.23 90.40 

1.42 98.00 

1.54 103.50 

1.70 109.70 

1.81 113.30 

1.93 116.30 

1.97 116.80 

1.99 117.50 

2.02 119.10 

2.03 119.90 

2.03 119.60 

2.03 118.80 

2.02 118.60 

2.03 119.40 

2.05 121.30 

2.04 121.20 

2.03 120.50 

1.92 119.40

P ksf 0 ksf Cumulative 
Strain 

M%

17.87 
17.84 

17.67 

18.42 

18.61 

18.57 

18.53 

18.56 

18.73 

18.86 

18.85 

18.67 

18.58 

18.64 

18.78 

18.82 

18.70 

18.40 

18.37 

18.45 

18.01

0.00 
0.18 

0.22 

1.92 

3.20 

3.96 

4.80 

5.35 

5.95 

6.16 

6.25 

6.30 

6.32 

6.35 

6.36 

6.37 

6.38 

6.35 

6.30 

6.29 

5.69

Project no.:109-290c 

Diablo Canyon ISFSI 
Data Report G, Rev I

COOPER TESTING LABORATORY Data file: 109-290C
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Final 
370.600 
303.300 

0.000 

22.2



Cursor Behavior, Plot Appearance

Rate of Pore Water Intake as Function of Time 
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Volume Change During Consolidation 

Elapsed Time (min.) 
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ATTACHMENT 2 
DATA REPORT G 

MONOTONIC DIRECT SHEAR TESTS 

T14B-B, T14B-F, and T14B-D (drained) 

TB 14-H (undrained) 

T14B, S4 -1, - 2, -3, -4 (undrained)

Diablo Canyon ISFSI 
Data Report G, Rev 1

G-36 of 64



18.0 

S12.0 

a, 

- 6.0 
0 

4) 
o_

6.0 12.0 18.0 24.0 30.0 

Normal Stress, ksf

18 

15 

12 

9

an 

4) 
I

4) 
.0 

LI-
6

3 

0 
0

SAMPLE TYPE: 

DESCRIPTION: 

cloystone

2

0. 15 0.30 0.45 0.60 

Horiz. Displ., in

Undisturbed 

tan CLAY with

ASSUMED SPECIFIC GRAVITY= 2.7 

REMARKS: *-DS-CU*

An undrained condition cannot 

be completely accomplished.  

Fig. No.:

LliaI0o Canyon SP JS1 
Data Report G, Rev 1

SAMPLE NO.: 1 2 

WATER CONTENT, % 20.7 19.1 

-DRY DENSITY. pcf 101.0 105.3 

H SATURATION, % 83.5 81.1 

z VOID RATIO 0.668 0.661 
H DIAMETER, in 1.94 1.92 

HEIGHT. in 1.00 1.00 

WATER CONTENT. % 22.7 20.4 

SDRY DENSITY, pcf 104.5 111.2 
(I) 
SSATURATION, % 100.0 99.8 

l VOID RATIO 0.613 0.572 

< DIAMETER, in 1 .94 1.92 

HEIGHT, in 0.97 0.95

NORMAL STRESS, ksf 

Peak Stress. ksf 

DISPLACEMENT, in 

Ultimate Stress, ksf 

DISPLACEMENT, in 

Strain rate. %/min

14.0 

10.4 

0.14 

7.4 

0.50 

1 . 00

18.0 
17.7 

0.26 

13.7 

0.50 

1 .00

CLIENT: GeoMatrix 

PROJECT: 6427.001 

SAMPLE LOCATION: TB14/H

PROJ. NO.: 109-290

Ii-

DATE: 10/05/00

DIRECT SHEAR TEST REPORT 

COOPER TESTING LABORATORY

G-37 of 64
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-0.060 

-0.040 

-0.020 

D0 lat ion 

0 

Con so I.  

0. 020 

0.040 

0. 060

! .. I . . . r . .

18.0

(A 

3: 0 

2

12.0 

6.0 

0

0 0.15 0.30 0.45 0.60 

Horiz. Displ., in

0

RESULTS 

C, ksf 

4) deg 

TAN $1

_i .. .. 1 -

6.0 12.0 18.0

Normal Stress, ksf

9.0 

7.5 

6.0 

4.5 

3.0 

1.5

In 

in 
C:, 
a, 
L 

U) 

L 
0 
a, 

U-i

0 0 0.15 0.30 0.45 0.60 

Horiz. Displ., in

SAMPLE TYPE: undisturbed 

DESCRIPTION: Yellow-Brown CLAY 

ASSUMED SPECIFIC GRAVITY= 2.8 

REMARKS: Moisture and density 

values had to be estimated 

due to soil loss during test.  

Fig. No.:

Diablo Canyon ISFSI 
Data Report G, Rev 1

SAMPLE NO.: 1 2 3 

WATER CONTENT, % 17.9 19.5 15.0 

-J DRY DENSITY, pcf 103.3 102.2 100.6 

HSATURATION, % 72.3 76.8 57.1 

SVOID RATIO 0.693 0.711 0.737 
H DIAMETER, in 2.38 2.38 2.38 

HEIGHT. in 1.01 1.01 1.00 

WATER CONTENT. % 20.6 21.6 23.0 

- DRY DENSITY, pcf 110.6 108.6 106.1 

LJ SATURATION, % 99.5 99.1 99.4 

VOID RATIO 0.580 0.610 0.647 

< DIAMETER, in 2.38 2.38 2.38 

HEIGHT, in 0.94 0.95 0.95

NORMAL STRESS. ksf 

Peak Stress, ksf 

DISPLACEMENT, in 

Staged Stress, ksf 

DISPLACEMENT, in 

Strain rate, %/min

10.00 

2.51 

0.50

14.00 

6.10 

0.50

6.00 

3.43 

0.49

0.20 0.20 0.20

CLIENT: Geomatrix 

PROJECT: 6427.001 PG&E 

SAMPLE LOCATION: T14b-F & D 

F: #1 & 2. D #3

PROJ. NO.: 109-292

I I

DATE: 11/0f/00

DIRECT SHEAR TEST REPORT 

COOPER TESTING LABORATORY

G-38 of 64
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o.: 109-290 

6427.001 

-14B

Dial Reading vs. Time 

Sample No.: F

Project N 
Project: 

Source: 1 

-.00049 

.0071 

.0146 

.0221 

C: .0296 
02 
C 

"0c .0371 

(0 .0446 

.0521 

.0596 

.0671 

.0746Z
45

Load No.= I 
Load= 14.00 ksf 

Do = 0.01460 

D9 0 = 0.04311 

D1 00 = 0.04628 

T9 0 = 0.29 min.  

Cv @ T9 0 

0.0116 in.2/sec.  

0

.0059 

.0134 

.0209 

.0284 

. .0359 

C 

"U .0434 

.o .0509 
5

10 24 28 32 36 4

Square Root of Elapsed Time (min.) 

_COOPER TESTING LABORATORY 

Diablo Canyon ISFSI G-39 of 64 
Data Report G, Rev 1

Load No.= 2 

Load= 10.00 ksf 

Do = 0.01340 

D5 0 = 0.04868 

D100 = 0.05260 

T50 = -0.21 min.  

Cv @ T5 0 

0.0034 in.2 /sec.  

0 

Plate

5 10 15 20 25 30 35 40 

Square Root of Elapsed Time (min.)



0 9 

Project No.: 109-290 
Project: 6427.001

Dial Reading vs. Time

Source: T-14B Sample No.: F

-. 0004 -i 

.0071 

.0146 

.0221 

.0296 

.0371 

.0446 

.052, • 

.0596= 

.0671 

.07466 5 10 15 20 25 30 35 40 45 50 

Square Root of Elapsed Time (min.)

Load No.= I 

Load= 14.00 ksf 

Do = 0.01460 

D9 0 = 0.04383 

D100 = 0.04707 

T9 0 = 0.30 min.  

Cv @ T9 0 

0.0 111 in. 2 /sec.

Diablo Canyon I 
Data Report G, F

S-IAFý Q,• • -• rALUr- ý6- 26,') 

COOPER TESTING LABORATORY 
SFSI G-40 of 64 
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ATTACHMENT 3

DATA REPORT G 

CYCLIC DIRECT SHEAR TESTS 

Sample T14B-N 

Sample T14B-E

Diablo Canyon ISFSI 
Data Report G, Rev 1

G-41 of 64



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

20000 
- •Sample T14B-N 

Normal Load, 26 ksf 

15000 Shear Rate: 0.2 in/min 

10000 

SC" 5000 

Uf) 
CI

0.05 0.1 0.15 0.2 0.25 

-5000 

-10000 1 ' 

-15000

Deformation, (inches)



Undrained Direct Shear (Cycled) 

3 • Cooper Testing Labs, Inc.  
D 8000 

-A 

6000 

4000 

2000 

• 0 
U) 

0).05 0.2 0.25 

-2000 

-4000 

-6000 _ 

-8000

Deformation, (inches)



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

8000 

-/ Sample No.: 14B-E 
Shear Rate: .200 in/min.  
Normal Load: 10 ksf 

6000 

4000 

4

o U) 

U) 

.2 2000 
(U) 

-,, 

0

).05 0.1 0.15 0.2 0.25 

-2000 

-4000

Deformation, (inches)



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

V)6000 I 

Sample No.: T14B-E 
5000 Normal Load: 8000 psf 

Shear Rate: 0.200"/min.  

4000 . . - " ,- .  

CC a 2000 ___------__ 
0.  

-1000 -* -- - _ _ -.- - - -

-2000 

-2000 

-4000

Deformation, (inches)



5.0 10.0 15.0 20.0 25.0 

Normal Stress, ksf

9.0 

7.5 

6.0 

4.5 

3.0 

1.5

0

4 

2

0.15 0.30 0.45 0.600

Horiz. Displ., in

SAMPLE TYPE: Undisturbed 

DESCRIPTION: yel low brown CLAY 

with claystane nodules 

ASSUMED SPECIFIC GRAVITY= 2.68 

REMARKS: •*DS-CU"

An undrained condition cannot 

be completely accomplished.  

Fig. No.:

lJiaalO Canyon 151' S1 
Data Report G, Rev 1

SAMPLE NO.: 1 2 3 4 

WATER CONTENT. % 22.9 22.1 25.9 29.0 

-J DRY DENSITY, pcf 87.9 88.6 90.3 88.7 

H SATURATION. % 67.8 66.2 80.6 87.0 

z VOID RATIO 0.904 0.902 0.867 0.900 
H DIAMETER, in 2.43 2.43 2.43 2.43 

HEIGHT. in 1.01 1.01 1.02 1.03

o
Ln 
b'i 

F
H

WATER CONTENT, % 

DRY DENSITY, pcf 

SATURATION, % 

VOID RATIO 

DIAMETER, in 

HEIGHT. in

NORMAL STRESS, ksf 

Peak Stress, ksf 

DISPLACEMENT, in 

Ultimate. ksf 

DISPLACEMENT, in 

Strain rate. %/min

25.5 
99.5 

100.2 

0.682 

2.43 

0.89

12.00 

4.32 

0.13 

3.35 
0 .53 

1 .00

24.1 
101.8 

99.2 

0.655 

2.443 

0.87

16.00 
5.56 

0.13 

4.19 

0.54 

1.00

25.6 28.0 
99.4 95.9 

99.4 99.8 

0.696 0.758 

2.43 2.43 

0.93 0.95 

20.00 24.00 

6.33 7.67 

-0.10 0.12 

4.19 5.25 

0.53 O. 53 

1.00 1. 00

CLIENT: GeoMatrix

PROJECT: 6427.001 

SAMPLE LOCATION: T14-8 S4-1,4-2,4-3,4-4

PROJ. NO.: 109-287 DATE: 9/11/00

DIRECT SHEAR TEST REPORT

COOPER TESTING LABORATORY

(G-46 of 64
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ATTACHMENT 4

DATA REPORT G 

ATTERBERG LIMITS TESTS

Diablo Canyon ISFSI 
Data Report G, Rev 1
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w 
0 
z 

C, 

a.

LIQUID LIMIT

671 

7•1 1._____ ___ ___ ___ 

-'__ _,___ __ _ _ _ .  
395 _10 

20625 3034 
C-)59 I 

NUMBER OF BLOWS 

MATERIAL DESCRIPTION LL PL P1 %<#40 %<:#200 USCS 

*yellow brown CLAY with cs & sand 52 23 29 

*yellow brown CLAY w/sand 60 25 35 

Ayellow brown sandy CLAY with weathered claystone 48 22 26 71.2 63.1 CL 
(•iavelly lean Clay with sand) ____ 

*yellow brown CLAY wfsand 67 22 45 97.0 85.1 CH 

0ýI

V tan CLAY w/sand 49 22 27 85.4 74.5 CL 
Project No. 109-290 Client: GeoMatrix Remarks: 

Project: 6427.001 

* Source: T-14B Sample No.: B 

* Source: T-14B Sample No.: D • 

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

Diablo Canyon ISFSI 
Data Report G, Rev 1

G-48 of 64



LIQUID AND PLASTIC LIMITS TEST REPORT 

110

90 - Dashed line indicates the approximate 

upper limit boundary for natural soils 
0 -7 

Cn50 - 1 $~ 

30 •o- J~~-' - --- ••__ 

10 30 50 70 90 110 

LIQUID LIMIT 

122 _ _ 

112 

102 _ _ _ _ _ _ _]_ _ _ _ 

-92 __ _ _ _ _ _- - _ 

z 
w __--- ___ I--/82 zI I 
a0721 1 1 

S62__1 1 
F I

NUMBER OF BLOWS

r... T s I /.1 J An t a O-4,/, O I

I " - ..
yellow brown CLAY with sand 51 21 30 99.4 92.0

yellow brown CLAY 58 21 37 99.7 95.2 

A yellow brown clayey GRAVEL w/sand (weathered 46 23 23 48.7 43.4 
Claystone) , 

0 tan sandy CLAY w/trace gravel 35 15 20 69.7 54.8 
f39.

tan clayey GRAVEL

Project No. 109-290 

Project: 6427.001

* Source: T- 14B 

* Source: T-14B 

* Source: T-14B 

* Source: BA98-1 

* Source: T-15

Client: GeoMatrix

95 32 63

Sample No.: J 

Sample No.: K 

Sample No.: N

Etev.IDepth: 66.3-67 
Elev.IDeoth: 0.5

LIQUID AND PLASTIC LIMITS TEST REPORT 

COOPER TESTING LABORATORY

41.8

USCS 

CH 

CH 

GC 

CL 

GC

KemarK5:

M 
A

Plate

Diablo Canyon ISFSI 
Data Report G, Rev 1

a

MATERIAL DESCRIPTION LL

T

G-49 of 64
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LIQUID AND PLASTIC LIMITS TEST REPORT

w 
0 z

I.z 

z 
0 

C)

LIQUID LIMIT 

62 
60

54 ' 

52 

50__ _ _ _ _ __ _ -
48 , 

46-. _, 

"__ _ _ _____ I __ _ _f [__ _ _ _ 
44;....

-'-5 10
NUMBER OF BLOWS

20 30 40

MATERIAL DESCRIPTION LL PL P1 %<#40 %<#200 USCS 
yellow brown sandy CLAY w/trace claystone gravel; 48 22 26 72.0 63.5 CL 

1/4" clay stringer (strati) very clearly stratified 

Project No. 109-290 Client: GeoMatrix Remarks: 

Project: 6427.001 0 

0 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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Dashed line indicates the approximate 
upper limit boundary for natural soils ;



LIQUID AND PLASTIC LIMITS TEST REPORT
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LIQUID LIMIT 

67I _ 

59 

511 

__9 _ _____ _ [ F& 
35 i 

1

NUMBER OF BLOWS

MATERIAL DESCRIPTION LL PL PI %<#40 %<#200 USCS 

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. 109-287 Client: GeoMatrix Remarks: 

Project: PG&E 6427.001 

A 

*Source:T11A Sample No.: 4 

wSource: T-14B Sample No.: 7 

*Source: T-14B Sample No.: Blocks I & 2 

* Source: T-14B Sample No.: S4-1,4-2,4-3,4-4 
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PARTICLE SIZE DISTRIBUTION TEST REPORT

GRAIN SIZE - mm

% SAND % SILT % CLAY % FINES
I I -- I I 

USCS I AASHTO I FL I LL

0 7.9 26.3 32.1 33.7 65.8 20 38 

0 4.6 13.4 36.1 45.9 82.0 CL 19 39 

SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION 

SIZE 0 brown CLAY with sand, trace gravel (very 
size. silty) 

3/4 100.0 #4 92. 1 95.4 
3/8 100.0 97.7 #0 86.2 93.5 3/ 0.0 9. 30 84.3 92.3 0 light brown CLAY w/sand 

u40 83-9 91.7 
450 83-2 91.2 

#100 69.9 83.9 
#200 65.8 82-0 

0.0367 mm. 64.4 
0.0410 rm 60.4 
0.0393 mm. 71.9 
0.0299 mM. 54.8 

GRAIN SIZE 0.0287 mm. 65.6 REMARKS: 
0.0195 mM. 48.3 

D6 0  0.0401 0.0193 0.0187 mm 5906 
0.0117 m. 40.3 

D3 0  0.0035 0.0022 0.0o1 m.m 52.6 
0.0084 mm. 37.1 
0.0080 mM. 50.0 
0006t mm. 35.2 

COEFFICIENTS 0.0053 mM. 47.4 
0.0043m m. 3243 

Cc 0.0041 mm. 434 
0.0031 mM. 28.3 

Cu 0.0030 mm. 36.9 

o Source: TIA 00013 mM. 178 Samýd No.:4 

o Source: T-14B Sample No.: 7 

Project: PG&E 6427.001 

COOPER TESTING LABORATORY Feature: 

Project No.: 109-287

Diablo Canyon ISFSI 
Data Report G, Rev 1

G-53 of 64

LUJ z 
ILL 

1-z w 
a-

I 0ACRAVEL USCS IAASHTO I PL I LL I



PARTICLE SIZE DISTRIBUTION TEST REPORT 

100. I 

90_ f

WLJ6 0 z 

w 50 

w 'U

[ 0 A+3" %GRAVEL I
1 %.. . ... .

% SAND % SILT I % CLAY I % FINES
I I � ,.,, I ,. I U�S A�hIU � I

I 427 5 0O4 93.1

5.1 32.2 62.7 94.9 CH 22 61.  

SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION 
SIEVE PER N F R S 00 tan CLAY, (silty) 
size # 10 I00.0 100.0' 

930 99 1 99.3 

940 9S.9 99.6 0 yellow brown CLAY 
#50 9&.5 99.4 

#10oo 97 6 W92 
#200 93. 1 94.9 

0.0371 mm 185 7t 
0.0367 mm 79.0 
0.0272 nmm. 69.9 
0.0267 rm. 81 .6 
0.0177 mm. 64.4 

GRAIN SIZE 0.0174mm. 75.5 REMARKS: 
0.0104 mm 589 

060 0.0115 0.0039 00 103mm 69.4 0 

0.007] mm 66.8 D30 0.0017005 0 0073 rMM. ra. •6 66.8 

0.0054 mm 5 1.6 

0.0039 mm. 46.1I 

COEFFICIENTS 0.0038 mm 59.6 
0.0020 mm. 33.2 484 

Cu 0.003 ram. 25.9 

o Source: T-14B Sample No.: Blocks I & 2 

o Source: T-14B Sample No.: S4-1,4-2,4-3,4-4

Project: PG&E 6427.001 

COOPER TESTING LABORATORY Feature: 

Proiect No: 09-287

Diablo Canyon ISFSI 
Data Report G, Rev 1
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PARTICLE SIZE DISTRIBUTION TEST REPORT

z 
LL 

Iz 
LU
U) 
wy 
0J

I o.'_.,a:" I o/c •"AVJI::I

GRAIN SIZE - mm 
I .. .. ... . I . .,.- ... I ,:, I ,,I

%SILT I %CLAY I %FINES JAM�F1IU

4.8 33.1 62.1 95.2 CH 21 58 

12.3 24.2 26.1 37.4 63.5 CL 22 48 

40.3 16.3 18.1 25.3 43.4 GC 23 46 

SIEVE PERCENT FINER SIZE PERCENT FINER 0SOIL DESCRIPTION SIZEie 0 3 0 0 yellow browvn CLAY 

kr~hes 0 0 An 
size '_uuu._ #4 7.7 397 

1 100. / 0 oo 0 742 I 40.9 
390 997 7 0. 4s.s7 yellow brown sandy CLAY w/trace claystone 

3/ 000 95340 |99.8 214•0 42.5 

3/8 96.4 80.2 M0o /996 712.3 45 gravel; 
S0 93 607 47,4 

,200 95.1 63. 43.4 114" clay stringer (strati) very clearly strati fled 
00403 mm. 5o0 o yellow brown clayey GRAVEL w/sand 
0.0300 6a1 (weathered Claystone) 

0 0293.,m. 0 .9 
0.o233 mm. 0300 1 
0.0277 m. 17 

GRAIN SIZE 0.0.12rMm. , 31. REMARKS: 
0,0191 mm. 73.50 

D6 0  0.0043 0.0568 4.81 60. 400'6 1" IM. Z9.6 

0000M 41.4 

D3 0  0.0029 0.0115 00073 mm. 666 270 
D00057 mm. 39.0 -6.1 

010 63,5 53m.  
01 100041mm. 34.9 23.3 

00040 m. 5..7 
COEFFICIENTS 00030mm. 30.7 20-1 

0.0029 MM 51 6 
Cc 0.0022 Mm. 24.9A 

cc 0.0021 mm 44. 3 
00014 .m . 36.2 20.4 

Cu 0.0013 mm. I 

o Source: T-14B Sample No.: K 

o Source: T-14B Sample No.: M 

A Source: T-14B Sample No.: N

Project: 6427.001 

COOPER TESTING LABORATORY Feature: 

Project No.: 109-290

Diablo Canyon ISFSI 
Data Report G, Rev I
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PARTICLE SIZE DISTRIBUTION TEST REPORT
AI9

0 
O C � .� S 
� N - -.

RU H
III

SIII t I

80 r ' I - ,
I: II__ ,!t: I 70, 

WL 60 .* 

z 0 10 

[if 

ILI 

30 

10 

200 100 10 1 0. 0.01 0.001 

GRAIN SIZE - mm 

%+ 3- % GRAVEL % SAND % SILT % CLAY % FINES USCS .AASHTO PL LL 

14.9 38.9 46.2 85.1 CH 22 67 

6.0 19.5 31.1 43.4 74.5 CL 22 49 

8.0 32.1 59.9 92.0 CH 21 51 

SIEVE PERCENT FINER PERCENT FINER SOIL DESCRIPTION 

SSIZE 0 yellow brown CLAY w/sand inc.hes 0 0] l • 0 0C A 
size , %4 0 1000 

3/4 100.0 .0 ,1 T ", 

3/8 99.2 .,oo 17.03 "I C3 tan CLAY w/sand 
0 04 0 96m 1 10 

!. 3.A 610 ,9 yellow brown CLAY with sand 

*0111 , .  

' ~00,115 7 2 3~t • • 1 

GRAIN SIZE ,0 1 REMARKS: 

D60 0.0169 0.0251 0.0050 0o,,0" 47, , O 

D30 0.0018 0.0023 ,10 16 

Di010o 1, 15" 31.Jl 

010 w,,36 

COEFFICIENTS a W',. i 
000a t. A 

Cc Q 0013 1 70 24 ý 

Cu 

O Source: T-14B Sample No.: F 

ol Source: T-14B Sample No.: H 

L Source: T-14B Sample No.: J 
Prjet 2......

Project: 6427.001I 

COOPER TESTING LABORATORY Feature: 

PreIect No.: 109-290

Diablo Canyon ISFSI 
Data Report G, Rev 1
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PARTICLE SIZE DISTRIBUTION TEST REPORT

1 GRAIN SIZE - mm

% + 3" % GRAVEL % SAND % SILT % CLAY % FINES 

1.4 18.1 52.9 27.6 80.5 

0.3 6.5 35.6 57.6 93.2

.2 [9.8 17.1 26.4 36.7 63.1

SIEVE PERCENT FINER 
inches 0 0 

1 100.0 
3/4 100.0 96.6 
3/8 100.0 100.0 91.3 

GRAIN SIZE 

D6 0  0.0529 0.0060 0.0537 

D3 0  0.0064 0.0029 

D10 

SCOEFFICIENTS 
cc 
Cu 

o Source: T-14B 

o Source: T-14B 

A Source: T-14B

SIZE 

100 

o04 

o 10 
.200 

o09407 'U 00595 99 
0 0Z310m 00079.'.  
0 0243 o 

a~ll,• 0043491

000101- 9 
00002 999 
00073 4m9 
00027 01 

000351-9 

00034z0 
0004 51-.  

0 004000 

0002 
00022099 

00092O9

PERCENT FINER 

0 0 L 

9551 9077 120 

949 5 9 709 

905 t: 05 7 go , 16,11,J 

144 

41 50 
so rt 77$ 

Is I I 
7240 

55 $ 

6242 4993 

59 1 

356 
I30 

450 

Sample No.: B 

Sample No.: D 
Sample No.: E

L.J60 

LL.  

Z 50 

C-) 
wj 40-n 

30 

20 

10

0 
200 1

A yellow brown sandy CLAY with weathered 
claystone (gravelly lean Clay with sand) 

REMARKS: 

0 

0

Project: 6427.001 

COOPER TESTING LABORATORY Feature: 

Project No.: 109-290

Diablo Canyon ISFSl 
Data Report G, Rev 1

G-57 of 64

USCS AASHTO PL LL 

23 52 

CH 25 60 

CL 22 48 

SSOIL DESCRIPTION 

0 yellow brown CLAY with cs & sand 

-1: yellow brown CLAY w/ trace sand



PARTICLE SIZE DISTRIBUTION TEST REPORT
S .

* S * - - � - - 111111

90 .

_____________________ .I-;-.--i.: I:! I I K
j_

20: 
: 

0 
200 100 ' 10 1 0.1 0.01 0.001 

GRAIN SIZE - mm 
I .... ... . . I i . .. . I .... . I ^ ̂ 'f.1TCn I P 1 I ii I I

+ 3" % GRAVEL % SAND % SILT % CLAY Io %FINES 

10.9 34.3 26.8 28.0 54.8 CL 15 35 

,2 74 311 39.2 GC 32 95
*��**z� �L. I '� I I I I i

PERCENT FINER 

0 0 

100.0 
100.0 93.7 
95.6 65.3 

GRAIN SIZE 

0.125 8.20 

0.0081 0.0036 

COEFFICIENTS

o Source: BA98-1 
Eo Source: T- 15

SIZE 

04 
.10 
430 
340 
150 

0100 
4200 

0.0391 mm.  
0.0279 mm.  
0.0248 mm.  
0.0180 rm.  
00177 mt.  
0.0115 Mm.  
0.0104 mm.  
0:0074 mm.  
0006 rmm 
0 0054 mm.  
0.004 mm.  
0.0039 mm.  
0.003 5 mm.  
0.0023 mm.  
0.0025 m.  
0.0020 Mm 

0:000043MMM.  0.00 12 m.  
0.0003 Mm.

PERCENT FINER 

0 0 
89.1 47.8 
33.6 42.0 
72.4 41.9 
69.7 61.8 
668 41.7 
614 410 
34.$ 39.2 

37.; 
36.3 

36.4 
33.0 

36.0 
31.9 

33.9 
33.3 

29.0 
31.I 

Z7.9 
30.4 

26.4 
2S.4 

24.5 
26.1 

22•4 
19.3 

23 0 
17.!

Sample No.: 8+40

SOIL DESCRIPTION 

* tan sandy CLAY w/lrace gravel 

O tan clayey GRAVEL 

REMARKS: 

0 

0 

Elev./Depth: 66.3-67 

Elev.Depth: 0.5

Project: 6427.001 

COOPER TESTING LABORATORY Feature: 

Proiect No.: 109-290

Diablo Canyon ISFSI 
Data Report G, Rev 1
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I a€

COOPER TESTING LABS 

MOISTURE DENSITY - POROSITY DATA SHEET

Job # 109-290 
Client GeoMatrix 
Project/Location PG&E 
Date 9/27/00 

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

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

MOISTURE DENSITY - POROSITY DATA SHEET

Job # 
Client 
Project/Location 
Date

109-290A 
Geomatrix 
6427.001 
11/13/00

Boring # BA98-1 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 

Porosity % 

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

Job # 
Client 
Project/Location 
Date

Boring 4 

Depth (ft) 

Soil Type 

Specific Gravity

MOISTURE DENSITY - POROSITY DATA SHEET 

109-287 
GeoMatrix 
PG&E 
8/31/00

1 -i -i

T-14-B 

Block2

T-14-B 

Blocki
_____________ t

I .1 1 t
yellow 
brown 
CLAY with 
sand

yellow 
brown 
CLAY with 
SAND

I ii
2.66 

ASSUMED
2.66

1 1 1

Volume Total cc 

Volume of Solids 

Volume of Voids

Void Ratio

Porosity %

Saturation %

Moisture %

Dry Density (pcf)

149.505 

93.335

56.170

118.054 

75.478

42.576
1 1 r

0.602 0.564

I t 1f
37.6% 36.1%

I + t t I
81.8%

18.5%

78.3%

16.6%
i + t 1 I

103.7 106.2
- j _________ _________ -i _________ _________

Remarks
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Specific Gravity 
ASTM 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 21.5 24 

Wt. of Pycnometer 
& Water, gm: 675.56 671.82 671.55 

Wt. Dry Soil, gin: 18.34 61.25 61.4 _ 

Temp. Correction 

Factor: 1 1 1 

Specific Gravity: 2.66 2.70 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.

Diablo Canyon ISFSI 
Data Report G, Rev 1
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DIABLO CANYON ISFSI DATA REPORT H 

ROCK STRENGTH DATA AND GSI SHEETS 

DIABLO CANYON ISFSI 

Table of Contents 

Page 
Introduction ...................................................................................................... H -3 

M ethodology ................................................................................................... H -3 

R esu lts .............................................................................................................. H -5 

R eferences ........................................................................................................ H -7

List of Tables 

Table H-I Field Estimates of Hoek-Brown Geologic Strength Index for Rocks in 

ISFSI Site Area 

Table H-2 Material Index (mi) Value for Rocks in ISFSI Site Area Using the Hoek 

Field Classification Chart 

Table H-3 GSI and mi Values for Dolomite (Tofb..) 

Table H-4 GSI and mi Values for Sandstone (Tofb-2) 

Table H-5 GSI and mi Values for Friable Dolomite (TOfb-la) 

Table H-6 GSI and mi Values for Friable Sandstone (Tofb-2a) 

Table H-7 GSI and mi Values for Fault Zone Rock

List of Figures 

Figure H-I Location of GSI/mi Survey at ISFSI Site 

List of Attachments 

Attachment 1 GSI Field Data Sheets

Diablo Canyon ISFSI 
Data Report H, Rev. 0

H-2 of 37



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 ofjointing, 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 mi (Hoek, 1998) was estimated in the 

field for each rock type.  

GSI is 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 mi is an empirical value that factors the strength effect of rock 

mineralogy and lithology (Hoek, 2000). The mi value accounts for cementation, grain 

size, chemical composition, and degree of grain interlocking. Values of mi 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 mi reference table of Hoek 

(2000). The latter approach was used for evaluation of mi in the ISFSI site area. Where 

lithology in the trench was intermediate between standardized rock types on the reference 

table (Hoek, 2000), an mi value was interpolated based on the degree of similarity to the 

standard types. Interpolated mi values were estimated independently by at least two site 

geologists and compared and discussed before final values were assigned. The mi 

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 mi 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 mi values for the five 

different rock types of dolomite (Tofb-l), sandstone (Tofb.2), friable dolomite (TOfb-la), 

friable sandstone (TOfb-2a), 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 I.  

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 Tofb.1), 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 (RI) to medium strong 

(R3), with an average of weak (R2). The mi values for dolomite ranged between 12 and 

20, and had an average of 15.  

In the sandstone (Unit TOfb-2), 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 mi values for sandstone 

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

The friable dolomite (Unit TOfb-la) 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 mi 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 (RO) to weak (R2), with an average of very weak (RI). The mi 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 Tofb-2a) 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 mi 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 (RI). The mi 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, mi, 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, mi 6-15 

with an average of 11, and the field estimated rock strength was RI (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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Dolomite (Tofb_ 1): median GSI = 55.7 (84 measurements[7 duplicate points]).  

Sandstone (Tofb-2): median GSI = 65 (10 measurements).

07/23/01

Explanation 

* Dolomite (Tofb_1) 

+ Sandstone (TOfb.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.

Diablo Canyon ISFSI 
Data Report H, Rev. 0

H-8 of 37



Table H-2. Material index (mi) 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 
SGreywacke 

E=(18) 

Chalk 
7 

Organic z Coal 

S_(8-21) 

NBreccia Sparitic Micritic 
rn Non- Carbonate (20) Limestone Limestone 

Clastic (10) 8 

Chemical Gypstone Anhydrite 
16 13 

Non Foliated Marble Hornfels Quartzite 
-onFoiaed9 (19) 24 

Migmatite Amphibolite Mylonite 
Slightly foliated (30) 25-31 (6) 

4, Foliated* Gneiss Schist: Phyllite Slate 
33 4-8 (10) 9 

Granite Rhyolite Obsidian 
33 (16) (19) 

Light Granodiorite Dacite 

(30) (17) 

SDiorite Andesite 
2 (28) 19 

z Dark Gabbro Dolerite Basalt 
0 27 (19) (17) 

Norite 
22 

Extrusive Agglomerate Breccia Tuff 
pyroclastic type (20) (18) (15)

Material index (mi) values for intact rock, classified by rock group.  

Key to ISFSI Rock Types 

Mi = 12-20 Dolomite 

Mi= 9-12 ofb Friable (altered) dolomite 

Mi= 16-19 Sandstone 

Mi = 16-18 •Friable (altered) sandstone

After Hoek, 1998
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Table H-3. GSI and mi Values for Dolomite (Tofbl) 

Trench GSI Values (1) mi Constant Range (2) 

T-1 60 
58 
55 15-18 
55 

52.5 
T-2 69 

68 
68 
66 14-15 
66 

65.5 
64.5 
64 

T-3 65 
65 14-16 

55.5 15-17 
47 

T-4 66 
62 14-15 
60 
56 

T-5 69.5 
66 

65.5 15-18 
64 14-16 
52 15-18 
44 

T-6 70 14-16 
66 

T-11A 60.5 
45 nr 
42 

T-l iB 45 
45 14-15 
40

Diablo Canyon ISFSI 
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Table H-3. (Continued) GSI and mi Values for Dolomite (Tofb.I) 

Trench GSI Values l mi Constant Range (2) 

T-12 55 
60 14 
60 
37 
40 12 

42.5 
42.5 
45 

T-13 66 
65 
61 
57 
55 13-14 
54 
53 
52 
52 
51 
50 

T-14 60 
60 14-15 
55 
55 
35 
37 12 

37.5 
T-15 68 

66 
61 
45 
47 
48 14-15 
48 
50 
50 
52
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Table H-3. (Continued) GSI and mi Values for Dolomite (Tofb.1) 
mi Constant Range 

Trench GSI Values (1) (2) 

T17A 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 15.3 (3) 

Standard 
Deviation_= 9.3 2.0 (3) 

Footnotes: 
(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically 
estimated at multiple localities within each trench for a given rock type.  
(2) mi = Material Index Constant (Hoek, 2000); a single value or range of mi 
values was typically assigned for the rock type exposed in each trench; 
nr = not recorded.  
(3) The average and standard deviation of the mi constant were simply derived 
from the minimum and maximum values of each estimate. These statistics do 
not represent a rigorous attempt to weight the mi values based on lineal feet of 
exposure for each range of mi assigned in the field.
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Table H-4. GSI and mi Values for Sandstone (Tofb-2 ) 

Trench GSI Values (1) mi Constant Range (2) 

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 1.0(3) 

Footnotes: 
(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically 
estimated at multiple localities within each trench for a given rock type.  
(2) mi = Material Index Constant (Hoek, 2000); a single value or range of mi 
values was typically assigned for the rock type exposed in each trench; 
nr = not recorded.  

(3) The average and standard deviation of the mi constant were simply derived 
from the minimum and maximum values of each estimate. These statistics do 
not represent a rigorous attempt to weight the mi values based on lineal feet of 
exposure for each range of mi assigned in the field.
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Table H-5. GSI and mi Values for Friable Dolomite (Tofb-I a) 

Trench / I. D. GSI Values(1 ) mi Constant Range (2) 

T-11A 45 n r 
T-12 38 12 

40 
42.5 
43 
45 

T-14 37 12 
37.5 
35 

T-20A 43 9 
T-21 42 n r 

Average 40.7 13.4 (3) 

Standard 
Deviation = 3.4 3.5 (3) 

Footnotes: 
(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically 
estimated at multiple localities within each trench for a given rock type.  
(2) mi = 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 mi constant were simply derived 

from the minimum and maximum values of each estimate. These statistics do 
not represent a rigorous attempt to weight the mi values based on lineal feet of 
exposure for each range of mi assigned in the field.
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Table H-6. GSI and mi Values for Friable Sandstone (TOfb. 2a) 

Trench / I. D. GSI Values mi Constant Range (2) 

T-17A 39 16-18 
41.5 

mi constant 

average 

GSI average = 40.3 = 17.0 (3) 

GSI mi constant 

standard standard deviation 
deviation = 1.8 = 1.4 (3) 

Footnotes: 

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

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

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

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

nr = not recorded.  

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

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

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

exposure for each range of mi assigned in the field.

Diablo Canyon ISFSI 
Data Report H, Rev. 0 H-15 of 37



Table H-7. GSI and mi Values for Fault Zone Rock

GSI Values (1)

T-4 35 
37 

T-5 38 
35 

T-12 21 
24 

T-15 46 

42 
41 
38 

T-21 37

m1 Constant Range (2)

n r 

12-15 

nr 

6-12 

n r

Average = 35.8 11.3(3)

Standard 
Deviation = 7.4 

Footnotes: 

(1) GSI = Geologic Strength Index (Hoek, 2000); GSI values typically 
estimated at multiple localities within each trench for a given rock type.  
(2) mi = Material Index Constant (Hoek, 2000); a single value or range of mi 
values was typically assigned for the rock type exposed in each trench; 
nr = not recorded.  

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

3.8 (3)
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