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DATA REPORT I

ROCK LABORATORY TEST DATA
(GeoTest Unlimited)
DIABLO CANYON ISFSI

1.0 INTRODUCTION

Engineering rock testing was performed on selected samples of drill core taken from the
DCPP ISFSI site during two phases of investigation. The first phase testing program was
conducted in December 2000 on samples obtained from borings 00BA-1 and 00BA-2
(Attachment 1). The second phase testing program was conducted in April and May
2001 on samples obtained from borings 01-A through 01-I and 01CTF-A (Attachment 2).
Locations of these borings and the ISFSI project features are shown on Figure I-1. The
data on these borings is presented in Diablo Canyon ISFSI Data Report B. Laboratory
testing was performed by GeoTest Unlimited (GTU), of Nevada City, California under
the supervision of Dr. Anders Bro. Interpretation of the test results was jointly performed
by Jeff Bachhuber of William Lettis & Associates (WLA) 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)
Dated November 28, 2000 using data collected under that Work Plan and a second WLA.
Work Plan (Rev. 1) dated September 19, 2001. The laboratory sampling and testing was
. performed under Geo Test Unlimited Work Plans (both Rev. 0 and both dated April 20,
2001) and the Geomatrix Work Plan (Rev. 2, dated December 8, 2000).

2.0 PURPOSE

The purpose of the tests was to determine the strengths, elastic properties at small strain
levels, and bulk densities of intact rock cores, as well as contact strengths along rock
discontinuities. Properties measured in the laboratory were used to characterize the
strength and elastic properties of the rock mass for use in the evaluation of slope stability
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of the cut slope behind the ISFSI pads, the hillslope above the ISFSI, and the foundation
stability of the ISFSI pads and CTF.

The testing program for strengths consisted of unconfined-compression (UC) tests,
triaxial tests (including both single-stage and multi-stage tests, with and without pore
pressure measurements), and direct-shear tests along discontinuities. Some small strain
elastic property measurements were obtained as part of the UC and triaxial tests. In
addition, bulk density was measured for each UC and triaxial test samples. The types and
number of tests performed under each phase is summarized in Table I-1 shown below:

Table I-1 Summary of Rock Laboratory Tests Performed for ISFSI Site

Number of tests Number of
Test Description performed in tests Total
performed in
2000 2001

Unconfined Compression 8 20 28

Small Strain Elastic Properties -- 24 24

Triaxial (single stage without pore 4 _ 4
pressure measurements)

Triaxial (multi-stage without pore 4 5 9
pressure measurements)

Triaxial (multi-stage with pore _ 4 4
pressure measurements)

Direct Shear 7 14 21

3.0 METHODOLOGY

The borings were made with truck mounted drill rigs and core samples were retrieved
using HQ wire line triple core barrels (Diablo Canyon ISFSI Data Report B). Samples
selected for testing were sealed in shrink-wrap plastic, placed in protective containers,
and delivered to the testing facility in Nevada City. Most tests were performed within 1
to 2 weeks upon delivery at GTU. The number of tests performed on samples by boring
is indicated in Table I-2 below; triaxial compression tests were performed without pore
pressure measurements unless otherwise indicated.
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Table I-2 Summary of Rock Laboratory Tests Performed in Borings

Unconfined Small Strain Triaxial .
Boring Number . Elastic . Direct Shear
Compression . Compression
Properties
00BA-1 7 -- 4 (ss) 7
00BA-2 1 - 4 (ms) -
01-A 2 3 1 (ms) -
01-B 2 2 -- 1
01-C 1 1 1(ms, pwp) 2
01-D 2 3 1 (ms) -
1(ms, pwp)
01-E 2 2 1(ms, pwp) 1
01-F 1 2 1 (ms) 2
01-G 2 2 -- --
01-H 2 3 1 (ms) 1
01-1 4 3 -- 6
1 (ms)
01-CTF-A 2 3 1
1(ms, pwp)
Total 28 24 17 21

Notes: ss: single stage triaxial tests, ms: muiti-stage triaxial tests, pwp: pore pressure measurements.

Unconfined Compression Tests

Unconfined compression tests were performed on the core samples to help estimate the
unconfined compressive strength of intact hard dolomite and cemented sandstone. The
measured strengths of the intact rock samples are used, in conjunction with other
geological indices describing discontinuity properties of the rock mass, to develop the
overall strength envelopes for jointed rock mass at the DCPP ISFSI using the Hoek-
Brown semi-empirical approach (Hoek and Brown, 1988; Hoek, 2000). The tests were
performed in general accordance with ASTM Test Method D-2938.

Small Strain Elastic Properties

Small strain values of Young’s moduli and Poisson’s ratios of intact rock cores were
obtained from samples subjected to unconfined compressive tests and triaxial tests in the
second phase of the laboratory testing program. These elastic properties were measured
at the middle third of each core sample using local strain measurement devices under the
unconfined stage of the tests. The lab-measured elastic properties, along with in-situ
wave velocity based elastic properties, form the basis for selecting spring constants for
use in ISFSI pad finite element load/displacement analyses.
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Triaxial Compression Tests Without Pore Pressure Measurements

The undrained strengths of a number of friable (altered) sandstone samples were tested in
a Hoek triaxial cell. This cell, which is not designed to measure pore pressures, is
commonly used for testing of rock samples. Samples were tested under "as received"
conditions without artificial saturation. Samples thus tested reflect their in-place strength
under their current corresponding consolidation stresses. The strength envelope thus
derived was interpreted as the unsaturated, unconsolidated, undrained (UUU) strength
envelope. When possible, multi-stage procedures were used to test the strengths of the
samples under increasing confining pressures. Since the samples were not saturated and
thus no excess pore water pressure from consolidation was generated, only limited time
was allowed for the sample to consolidate between stages. The tests were performed in
general accordance with ASTM Test Method D-2664.

Consolidated-Undrained Triaxial Compression Tests With Pore Pressure

Measurements

The effective and total strength parameters for friable (altered) sandstone were measured
by performing consolidated-undrained triaxial compression tests in a modified triaxial
cell that allowed pore pressure measurements. The samples were artificially saturated
prior to testing. Multi-stage procedures were used to test the strengths of the samples
under increasing confining pressures and sufficient time was allowed for samples to
consolidate between stages. The tests were performed in general accordance with ASTM
Test Method D-4767.

Direct Shear

Direct shear tests were performed to measure shear strengths along rock discontinuities.
These discontinuities include joints, bedding planes, and clay seams or clay beds. Multi-
stage tests were performed to define shear strength with increasing normal loads. After
the initial peak strength for the final normal load was reached, the sample was unloaded
to its lowest normal load and a second load cycle was performed to evaluate the post-
peak strength properties. The tests were performed in general accordance with ASTM
Test Method D-5607.
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Density

Measurement of sample bulk densities was performed on UC and triaxial samples. These
tests were conducted as part of the respective tests noted above.

4.0 RESULTS

Unconfined Compression Tests

A total of 28 UC tests were performed for the ISFSI site. Results are summarized in
Table I-3. Some of the tests showed failure in shear along existing joints or
discontinuities as indicated on the laboratory test data sheets, and these results do not
represent the strength of intact rock mass. Tests on weakly cemented friable sandstone
indicated that the cementation is so weak that material becomes friable upon test loading.
Test results on these samples typically show unrealistically low unconfined compressive
strengths. Unconfined compression test results thus measured do not reflect the in-place
strength of this type of material whose strength will be dependent on confining pressures.
This type of rock was subsequently tested using triaxial test procedures.

Triaxial Test Results

Single Stage Triaxial Tests without Pore Pressure Measurements

Single-stage, undrained triaxial tests were performed on four samples under confining
pressures of between 40 and 80 psi and results are presented on Table I-4. Axial stresses
at failure did not show a consistent strength increase with higher confining pressure and
ranged from 3800 to 6800 psi. The average peak axial stress is about 5,000 psi for the
four samples tested.

Multi-Stage Triaxial Tests without Pore Pressure Measurements

Multi-stage, undrained triaxial tests without pore pressure measurements were performed
on nine samples. Each sample was tested under two to three different confining
pressures, ranging from 10 to 296 psi and results are summarized on Table I-5. Upon
application of the maximum confining stress to measure initial peak strength, the samples
were unloaded to the initial confining stress and reloaded to measure the post-peak
strength. Two samples (2B and 2C from boring 00BA-2) indicated a reduction in
strength (hereatter referred to as the post-peak strength) with continued straining beyond |
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the initial peak strengths. All other samples behaved in a more ductile strain-hardening
manner, and no post-peak strengths were measured.

Multi-Stage Triaxial Tests with Pore Pressure Measurements

Multi-stage, undrained triaxial tests with pore pressure measurements were performed on
four samples. Each sample was tested under two to three different confining pressures,
ranging from 80 to 160 psi and results are summarized in Table I-6.

Small Strain Elastic Property Measurements

Lab-based small strain values of Young’s modulus and Poisson’s ratio were obtained
from axial stress, axial strain, and radial strain measurements made in the second phase
unconfined compression and triaxial tests by applying small amplitude axial loads on
samples. The elastic properties were measured without applying the confining stresses
on samples. Axial strains were measured with local strain measurement devices clamped
to the middle third of the samples. The strains at which these elastic properties were
measured are generally between 0.05% to 0.1%. Test results are summarized in Table
I-7.

The lab measurement procedure is well suited for well-cemented material such as
dolomite and dolomitic sandstone whose elastic properties are relatively insensitive to the
confining pressure range of interest to this project. Young’s moduli of the poorly
cemented altered sandstone measured in a way similar to an unconfined compression test
are very low and do not represent their in-place conditions as summarized in Table I-8.

Direct Shear Tests

Table I-9 summarizes the 21 direct shear tests performed in the 2000 and 2001 testing
programs, samples tested included clean rock-to-rock contacts, clay-rock contacts or
Joints with clay coating, and clay seams or clay beds. Clay beds and clay seams typically
are thicker than '/ inch.

Failure envelopes for fractures with rock-rock contacts do not show significant
differences, suggesting that the test results are fairly reliable and the in-situ variation of
the strengths along clean rock discontinuities may not be significant. Many of the clay
coatings in the clay coated joints tested were not visible when the sample was selected
from the core box in the field, but were only visible after the tests when samples were
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taken apart to expose the joints. Four clay bed samples failed in compression when the
normal loads were applied and the soil-like material was squeezed out of the rock shear
box. The rock testing equipment and procedure used were not suitable for testing clay
bed samples which produced inconsistent or unreasonable results. Strengths for clay
beds were determined using a soil testing procedure as documented in Data Report G.

Unit Weight Tests

The unit weight of the rock ranges from 128.9 to 161.4 pounds per cubic foot (pcf) and
results are presented on Table I-10. The samples do not show a consistent variation
between rock units, with the exception of the two highest density values of 160.9 and
161.4 pcf, which were sandstone. The remaining samples typically fall within the range
of 135 to 145 pcf.
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Table 1-3 Summary of Unconfined Compression Test Results (1 of 3)
Boring | Sample Depth DD fPlI; ISF:IB Sample Lab Feature Unit Wt. Failure Strength
No. No. (ft) ;:ckell;zit' Description’ in Sample (pef) Mode (psi)
Brown fine grained No discernibl
00BA-1 | 1-8B | 146.6~147.1 Tofy dolomitic sandstone g 146.6 Shear 5133
Gray to brown fine No discernibl
00BA-1 | 1-9B |149.5~150.0 Tofy., grained dolomitic fracijres © 140.6 axial splitting 2625
sandstone
00BA-1 1-10 122 ~12.7 Tofy., Tan fine grained dolomitic; No discernible 138.4 axial splitting and 5284
sandstone fractures shear
‘ . . . . axial splitting,
00BA-1 | 1-11 | 187~1922 Tof,, | 20 fine grained dolomitic| No discenible |, , shear, and 7190
sandstone fractures -
bending
. . . . axial splitting,
00BA-1 | 1-12 | 22.6~23.1 Tofy, Tan Fine grained | No discernible |, shear, and 4523
dolomitic sandstone fractures . :
bending
. . Healed and -
00BA-1 | 1-13 | 409~414 Tof,,  |lanfine grained dolomitic) o oled | 1289 | Shear onexisting|
sandstone = joint
joints
Bedding 80° from Axial splitti
00BA-1 | 1-14 | 49.1~49.6 Tofy Brown to tan dolomite | core axis; no 143.1 o bedines | 8649
apparent fractures nang
Healed non- Axial splitting
00BA2 | 2E | 509~51.4 Tof,, Dolomite sandstone w/ | through going 160.9 and shear on 10921
slight porosity Joints ~ 40° from e
core axis existing joints

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFSI Data Report B. Sample lab description is not
always consistent with the Data Report B descriptions that are more current and supercede the laboratory descriptions.
Tofy.| — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic sandstone, and limestone
Tofy, 1, — friable dolomite and dolomitic siltstone
Tof}.; — fine- to coarse-grained dolomitic sandstone and sandstone

Tof},., — friable sandstone
*Laboratory sample description from GTU.
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Table I-3 Summary of Unconfined Compression Test Results (2 of 3)

Boring | Sample Depth DCPP ISFSI Sample Lab Feature Unit Wt. Failure Strength
No No o  |D2taReportB Description? in Sample (pef) Mod (psi)
' ‘ Rock Unit! ode P

Tan well cemented Numerous healed . -~
01- 1 . . ' .
A 195 Tofy medium grained sandstone fractures 1614 Axial splitting 2888
01-A 2 245 Tofy. Tan medium grained | \; fractures noted | 146.6 | AXial splitting |y
sandstone and crushing
Tan fine to medium
01-B 18 26.5 Tofy,o/Tofy.2, grained dolomitic No visible fractures 147.3 Shear 4778
sandstone
01-B 19 38.0 Tofy. Tan medium grained Joint at one end 1324 Shear (not on 452
sandstone existing joint)
01-C 22 24.0 Tof,,  |1anfine grained dolomitic\ A \;.1 fracrure 1550 | Axial spliting | 4504
sandstone
01-D 4 25.5 Tof,,, | 120 weak clayeymedium | o pooiocnoted | 1423 | splitting, shear 207
grained sandstone
Tan fine to medium | One joint about 32° Shear st
01-D 6 48.5 Tof,../Tofy grained dolomitic  |from core axisand 1|  147.1 on ‘i’“s MEI 959
sandstone axial fracture Join
01-E 26 22.0 Tof, Tan fine grained dolomitic Few healed shears 129.4 Shear on healed 437
sandstone shears
OLE | 28 49.0 Tof. | 120 fine grained dolomitic) Flealed fracture | =554 | Shear noton ) 55
b-1 sandstone ~34° from core axis existing joint
OLF | 30 57.6 o, | Lighttan medium grained Intact joint 60° from) 3g o | Shear noton 1} ),
b2 dolomite sandstone core axis existing joint

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFSI Data Report B. Sample lab description is not
always consistent with the Data Report B descriptions that are more current and supercede the laboratory descriptions.
Tof,.; — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic sandstone, and limestone
Tof}.;a — friable dolomite and dolomitic siltstone
Tofy., — fine- to coarse-grained dolomitic sandstone and sandstone
Tofy,.,, — friable sandstone
‘?Laboratory sample description from GTU.

Diablo Canyon ISFSI
Data Report I, Rev. 1

I-13 0f 203




Table I-3 Summary of Unconfined Compression Test Results (3 of 3)
Boring | Sample Depth DCPP ISFSI Sample Lab Feature Unit Wt. Failure Strength
No No (ft) Data Report B Description® in Sample (peh) Mod (psi)
‘ : Rock Unit' ode P
. " Axial splitting
01-G 9 28.8 Tof,,  |Lanfine grained dolomitic| oo\ foctures | 1382 | alongexisting | 3702
sandstone
fractures
i Gray friable clayey Shear and Axial
01-G 10 69.0 Tofp.20 medium grained sandstone No features noted 130.7 splitting 136
01-H 12 52.5 Tof,,  |12n fine grained dolomitic| o ;e fractures | 1551 | multiple shears | 10252
sandstone
0l-H 1 11.0 Tof,, Tan fine grained dolomitic No apparent 138.9 Shear 2434
sandstone fractures
Dark gray fine grained Healed joint 27° . i
01-1 38 159.5 Tofp. dolomitic sandstone from core axis 1442 Axial splitting 1834
- P =
01-I 39A 130.4 Tofy., Tan _ﬁne to medium Open joint 12' from 1403 Sh.ea‘r (n.ot. on 505
grained sandstone core axis existing joint)
Tan thinly bedded fine . o . o
011 | 40A 88.4 Tofy, orained dolomitic | Dcadingat69° from| ., o | Axial splitting | 5,5
core axis and bending
sandstone
01-1 42 44.0 Tof,, | 12nfine grained dolomitic) (e oo noed | 1415 | Axial splitting | 55,
sandstone and shear
01-CTF-A 14 8.8 Tofyza Gr? y fine to medium No features noted 128.8 Shear 29
grained soft sandstone
01-CTE-A| 15 13.5 Tan clayey friable Possible healed | 3¢ 5 Shear 400
Tofy., medium grained sandstone joints

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFSI Data Report B. Sample lab description is not
always consistent with the Data Report B descriptions that are more current and supercede the laboratory descriptions.

Tof;.; — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic sandstone, and limestone

Tof,.1, — friable dolomite and dolomitic siltstone

Tofy., — fine- to coarse-grained dolomitic sandstone and sandstone

Tof}.2, — friable sandstone

?Laboratory sample description from GTU.
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Table I-4 Summary of Single Stage Triaxial Tests without Pore Pressure Measurements
Boring | Sample | Depth DCPP ISFSI Sample Lab Unit Wt, | Failure Con. | peak Axial | Strain
N LD (ft) Data Report B Description’ (pcf) Mode Pressure Stress (psi) | (%)
0- o Rock Unit" P p (psi) s{p o
Tan fine grained
84.0 ~ dolomitic sandstone Axial
00BA-1 1-5B 845 Tofy.1 with brown 134.9 splitting 40.2 5070 0.48
oxidation stains
775 ~ Tan fine grained Conical
00BA-1 1-15 . Tofy-1 sandstone to 140.3 shear and 80.6 6807 0.88
78.0 . A
dolomite splitting
107.3 ~ Tan fine grained Axial
00BA-1 1-16 107.8 Tofo dolomitic sandstone | 1>25 splitting 40.3 4483 0.6
116.4 ~ Tan fine grained
00BA-1 1-17 116.9 Tofy-2 dolomitic sandstone 133.1 Shear 80.3 3787 - 0.4

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFSI Data Report B. Sample lab description is not
always consistent with the Data Report B descriptions that are more current and supercede the laboratory descriptions.
Tofy.; — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic sandstone, and limestone

Tof},.1, — friable dolomite and dolomitic siltstone

Tofy., — fine- to coarse-grained dolomitic sandstone and sandstone

Tofy,.», — friable sandstone
*Laboratory sample description from GTU.
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Table I-5 Summary of Multi-Stage Triaxial Tests without Pore Pressure Measurements
Boring | Sample | Depth | DCPP ISFSI Data Sample Lab Feature Unit Wt. Cell. P. Axial Stress
No. LD. (ft) [Report B Rock Unit' Description 2 in Sample (peh (psi) (psi)
G g od 65 705
ray medium graine
01-A 3 355 Tofyz weak friable sandstone | ©n¢ fracture 145.3 98 870
131 1020
T di ined | Two healed 8 6%
an medium graine wo heale
01-D 3 280 Tofy.zs clayey weak sandstone | axial fractures 144.5 87 788
116 844
G g ied 87 472
ray medium graine
01-H 13 57.0 Tofy2, clayey friable sandstone none noted 131.7 130 574
174 664
Gray fine to medium 148 387
01-F 32 117.7 Tofy 2, grained soft clayey none noted 135.8 222 475
friabie sandstone 296 572
Gray medium grained 84 290
CTF-A 17 53.8 Tofy,, altered clayey friable none noted 127.1 126 348
sandstone 168 402
370~ Tan fine to med. 20 87
00BA-2 2-A 3& 5 Tof,, Grained dolomitic none noted 130.1 40 142
: sandstone 30 183
10 600
20 600
37.5~ Tofy, Fine to med grained 40 644
00BA-2 2-B 38.0 dolomitic sandstone | mOnePoted 139.7 10 187+
20 270%
40 398%
10 863
20 887
- Tof,, gray, medium grained 4
00BA-2 2-C 43.1 ; sandstone, friable none noted 141.1 0 898
43.6 10 170*
20 242
40 385*
20 184
46 .0~ Tofy 2 gray fine to med. Small tan 40 283
00BA-2 | 2-DB 46.5 Grained clayey sandstone zone| 1372
sandstone 80 332

* Post-peak strength

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFSI Data
Report B. Sample lab description is not always consistent with the Data Report B descriptions

that are more current and supercede the laboratory descriptions.
Tofy,., — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic
sandstone, and limestone
Tofy 1, — friable dolomite and dolomitic siltstone
Tofy., — fine- to coarse-grained dolomitic sandstone and sandstone

Tofy.,, — friable sandstone
*Laboratory sample description from GTU.
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Table I-6 Summary of Multi-Stage Triaxial Tests with Pore Pressure Measurements
y g
Boring |Sample | Depth Dl:tCaP;eIS::fIB Sample Lab Feature  |Unit Wt.| Cell. Press. | P.W.P.| Axial Stress | Strain ¢ ¢’
No. LD. 013} Rock Il.;ni ¢ Description2 in Sample (pef) (psi) (psi) (psi) (%) (psi) |(degrees)
Tan clayey altered Weak ioi 80 50 200 5.30
. . eak joint 57
01-D 7 55.5 Tofy,./ Tof,2 medium grained . - 25 25
sandstone deg from axis 100 60 235 5.30
Tan friable clayey 85 73 378 1.87
01-CTF-A| 16 48.8 Tof, 2, altered medium - 133.2 110 68 436 243 95 22
grained sandstone 160 85 524 2.8
Gray friable weak . 80 57 239 4.70
01-c | 21 | 95 Tofy2, medium grained | |2l plaster |5 a | 24
sandstone
Tan fractured and 80 59 231 3.40
sheared clayey _
01-E 25 7.0 Tofy.1a altered weak fine 135.8 12 44
grained dolomitic 100 68 305 3.40
sandstone

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFS] Data Report B. Sample lab description is not
always consistent with the Data Report B descriptions that are more current and supercede the laboratory descriptions.
Tof}.; — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic sandstone, and limestone
Tofy.1, — friable dolomite and dolomitic siltstone
Tof},.» — fine- to coarse-grained dolomitic sandstone and sandstone
Tofy,. 2, — friable sandstone
?Laboratory sample description from GTU.

Diablo Canyon ISFSI I-17 of 203
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Table I-7 Summary of Small Strain Elastic Property Measurements for Dolomite
and Sandstone
Boring | Sample | Depth DCPP ISFSI Sample Lab Ul.“t Modulus Poisson’s
No No (ft) Data Rep ortl B Description’ Weight (x 10° psi) Ratio
: ) Rock Unit (pch)
Tan well cemented
01-A 1 19.5 Tof,, medium grained 161.4 1.52 0.08*
sandstone
Tan medium grained
01-A 2 24.5 Tof,, sandstone 146.6 0.65 0.55%
Tan fine to medium
01-B 18 26.5 Tofy» grained dolomitic 147.3 2.33 0.23
sandstone
Tan fine grained
01-C 22 24.0 Tofy,., dolomitic sandstone 155.0 4.92 023
Tan fine to medium
01-D 6 48.5 Tofy.; /Tofy., grained dolomitic 147.1 0.63 0.30
sandstone
0l-E | 26 | 220 Tof, Tan fine grained 129.4 0.14 020
dolomitic sandstone
01-E 28 49.0 Tof,., Tan fine grained 135.8 0.85 0.15
dolomitic sandstone
0.G | 9 | 288 Tof,, soan e grained 138.2 1.67 0.18
Tan fines grained
01-H 11 11.0 Tofy,., to Tofy,.» dolomitic sandstone 138.9 1.09 0.13
Tan fine grained
01-H 12 323 Tof, dolomitic sandstone 155.1 4.00 0.33
OLF | 30 | 57.6 | TofpstoTofy,, | CiENfanmediumgrained | 50 4 1.25 0.20
sandstone
01-1 38 | 1595 Tof;., D;; 'l‘oi’ﬁcfgi = f(:;‘:d 144.2 0.79 0.30
Tan thinly bedded fine
01-1 40A 88.4 Tof},. grained dolomitic 142.0 2.14 0.17
sandstone
Tan fine grained
01-1 42 44.0 Tofy, dolomitic sandstone 141.5 0.79 0.1*
01- Tan clayey friable
15 13.5 Tof,, medium grained 138.3 0.12 0.17
CTF-A
sandstone
Average 144.0 1.53 0.22

*Questionable values of Poisson's ratio not used in averages

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon ISFSI Data
Report B. Sample lab description is not always consistent with the Data Report B descriptions

that are more current and supercede the laboratory descriptions.

Tofy,.; — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic
sandstone, and limestone

Tofy.;, — friable dolomite and dolomitic siltstone

Tof.; — fine- to coarse-grained dolomitic sandstone and sandstone

Tofy,.,, — friable sandstone

*Laboratory sample description from GTU..
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Table I-8 Summary of Small Strain Elastic Property Measurements for Friable

Diablo Canyon ISFSI

Data Report I, Rev. 1

1-19 0f 203

- Sandstone
Boring | Sample | Depth | DCPP ISFSI Data Report Sample Lab Wlili":l ¢ M(;dll(l]lsus Poisson’s
No. No. (fo) B Rock Unit' Description’ g (<1 Ratio
(pch psi)
Tan medium grained
01-B 19 38.0 Tofyo. sandstone with claystone 1324 0.21 0.23
clasts
01-D 4 25.5 Tofy2 Tan weak clayey medium 1423 | 0.075* 0.15
grained sandstone
01-G 10 | 69.0 Tofy Gray friable clayey medium | 1505 | ggjs¢ | g3«
grained sandstone
01- Gray fine to medium grained «
CTF-A 14 8.8 Tofy2, soft sandstone 128.8 0.004 0.29
01- Tan Clayey friable altered *
CTF-A 16 438 Tofyz medium grained sandstone 1332 0.061 0.17
Gray medium grained weak " -
01-A 3 35.5 Tofy.24 friable sandstone 1453 0.033 NA
01-D 5| 280 Tofy 2 Tan medium grained clayey | 1445 | g063¢ | 0.06%*
weak sandstone
o1H | 13 | 570 Tofy 2, Gray clayey friable medium | 4, 5 | G090« | 0.16
grained sandstone
Gray clayey friable soft fine
01-F 32 117.7 Tofy 2, to medium grained 135.8 0.008* 0.32
sandstone
Representative Value 134.9 0.21 0.23
* Moduli measured in the unconfined compression test set up are too low to represent in-situ moduli for
the confining pressure sensitive friable sandstone.
** Questionable values of Poisson's ratio
Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon
ISFSI Data Report B. Sample lab description is not always consistent with the Data
Report B descriptions that are more current and supercede the laboratory descriptions.
Tof,.1 — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic
sandstone, and limestone
Tofy.1, — friable dolomite and dolomitic siltstone
Tofy,., — fine- to coarse-grained dolomitic sandstone and sandstone
Tof,, — friable sandstone
?Laboratory sample description from GTU..
R




Table 1-9

Summary of Direct Shear Test Results (1 of 4)

Data Report I, Rev. 1

Discontinuity
Boring |Sample| Depth Inclination | DCPP ISFSI Feature Normal | Peak Shear Post Peak
No. LD. (ft) f{'om Data Repo‘rtl B in Samplez Stre.ss Stre.ss Shear Stress
horizontal Rock Unit (psi) (psi) (psi)
(degrees)
13.0 11.8 --
18.0 14.0 --
25.0 17.0 --
Clay coated 40.0 25.0 -
01-B 20 48.8 50 Tof,., joint 550 30.5 —
15.0 - 12.0
20.0 - 14.0
28.0 - 17.0
20.2 4.5 --
40.0 7.8 -
Clay coated 62.3 11.7 -
01-Cc | 23 | 414 44 Tofy.2 jyoim 13 = =5
41.3 - 9.0
66.2 - 11.8
20.8 4.5 --
412 6.2 --
Clay coated 61.0 7.8 --
01-C 24 443 30 Tofy.2, joint G — $3
452 - 7.3
o~ 66.3 - 10.0
17.0 19.0 --
Rock-rock 30.0 302 —
0OI-E | 29 | 518 6 Tofy.; contact 108 445 —
bedding joint | 17-9 - 16.0
34.0 - 31.0
50.2 - 45.0
12.5 4.0 -
204 3.9 -
0f-F 31 117 15 Tofy.1/Tofyz, | Clay bed ?g; 3__4 5' ']
21.6 - 4.7
40.3 - 4.0
18.5 8.0 -
35.0 11.0 --
not reported in Clay coated 72.0 200 —
01-F 33 118.3 lab sheets Tofy.2o/Tofy., joint 20.5 - 10.5
40.0 - 14.0
81.0 - 21.0
174.0 - 36.0
Diablo Canyon ISFSI 1-20 of 203




Table I-9 Summary of Direct Shear Test Results (2 of 4)
Discontinuity
Boring |Sample| Depth Inclination | DCPP ISFSI Feature Normal | Peak Shear Post Peak
No. LD. (f6) from Data Repo.rtl B in Sample? Stre.ss Stre.ss Shear S.tress
horizontal Rock Unit (psi) (psi) (psi)
(degrees)
15.5 14.0 -
O-CTF-1 34 | 3256 23 Tofy,, | C1&coated 35 242 =
A Joint
60.5 39.5 -
14.0 2.6 -
243 2.6 -
Clay coated 47.2 3.5 -
01-H 35 94.5 4 Tofyz, joint 160 — X
29.0 - 6.5
53.2 - 8.8
86.0 76.0 -
Rock-rock 175.0 144.0 -
01-1 36 174 14 Tofy.1a contact 352.0 264.0 =
bedding joint |22 - 61.0
190.0 - 121.0
384.0 - 237.0
16.2 6.8 -
27.5 9.6 -
Clay coated 52.3 18.5 -
01-1 37 | 1685 14 Tofyra [ ddyingjoim = = =5
28.1 - 11.1
54.5 - 20.0
13.1 4.8 -
25.6 7.2 -
011 | 39B | 1304 8 Tofy.1, Clay bed ‘I‘Z:g 18 =
28.1 - 7.3
52.2 -- 11.0
47.0 42.0 -
Roc\k rock 90.0 73.0 -
01-1 40B 88.8 16 Tofy, contact 1479860 133.0 3; 5
bedding joint : = .
96.0 - 59.0
194.0 - 113.0
9.5 8.0 -
13.5 9.0 -
011 | 41A | 456 17 Tofy. Claybed (—222 140 =
16.5 - 9.0
28.5 - 12.0
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Table 1-9

Summary of Direct Shear Test Results (3 of 4)

Discontinuity
. Inclination | DCPP ISFSI Normal Peak Shear Post Peak
Boring | Sample Defp th from Data ReportB | . Feature 2 Stress Stress Shear Stress
No. LD. (i horizontal Rock Unit! in Sample (psi) (psi) (psi)
(degrees)

23.5 28.5 -

Rock-rock 48.0 4.5 —
011 | 41B | 46.1 14 Tofs.s contact gz'g 26.0 500

bedding joint . it :
51.5 - 40.0
100.0 - 75.0

10.6 13.0 -

Rock-rock 20.1 21.3 -~

oorly mated 41.2 353 -

00BA-1 | 1-1 | 182 30 Tof prougt)ll joints [ 113 - 9.0
(Tofy.y) 214 - 16.6
43.7 -— 31.2

10.3 16.1 —-—

Rock-rock 20.1 23.6 —

00BA-1 | 1-2 342 64 Tofy., well mated 410 438 —
joint 10.0 - 9.0
21.6 _— 18.3
44.1 - 33.0

10.1 8.0 -

20.5 14.7 -

Rock-rock 41.3 27.5 -

00BA-1} 13 | 371 12 Tofir | pedding joint| 109 ~ 6.9
222 - 12.4
44.7 - 234

13.8 25.3 -

Rock-rock 24.0 31.0 —

mechanical 44.6 46.9 -
00BA-1 1-4 41.9 13 Tof},., break along 1538 — 108
bedding 27.2 - 18.1
50.5 - 31.7

20.6 24.2 -

Rock-rock 40.1 42 4 -

moderatel 82.0 71.0 -
00BA-1| 1-6 | 888 21 Tofy., rough welbll e = =
mated joints 47.0 — 237
96.2 - 45.0

20.5 21.8 -

Rock-rock 41.8 41.8 -

poorly mated 83.0 76.8 -
00BA-1 1-7 142.0 55 Tof}, joint 29 — 50
46.7 - 37.0
92.8 - 71.0
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Table I-9

Summary of Direct Shear Test Results (4 of 4)

Discontinuity
Boring |Sample| Depth Inclination |DCPP ISFSI Feature Normal Peak Shear Post Peak
No. LD. (ft) ff‘om Data Repo'rtl in Sample® Stre.ss Stre.ss Shear §tress
horizontal |B Rock Unit (psi) (psi) (psi)
(degrees)
5.8 7.8 -
10.0 10.7 -
20.2 15.2 -
00BA-1| 1-18 Tof,., Clay bed 372 19.1 -
56.5 15 65 — 29
10.7 - 6.3
21.9 -= 94
40.3 -- 12.0

Notes: 'Rock unit description from William Lettis & Associates, Inc. (2001) Diablo Canyon
ISFSI Data Report B. Sample lab description is not always consistent with the Data
Report B descriptions that are more current and supercede the laboratory descriptions.
Tof,., — dolomite, clayey dolomite, dolomitic siltstone to fine-grained dolomitic
sandstone, and limestone
Tof,,.1, — friable dolomite and dolomitic siltstone
Tof,.; — fine- to coarse-grained dolomitic sandstone and sandstone
Tof}., — friable sandstone

*Sample description based on laboratory datasheets.
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Table I-10 Summary of Unit Weight of Rock Core Samples

Boring Sample All Dolomite Sandstone
00BA-1 1-10 1384 138.4
00BA-1 1-11 142.4 142.4
00BA-1 1-12 134.5 134.5
00BA-1 1-13 128.9 128.9
00BA-1 1-14 143.1 143.1
00BA-1 1-8B 146.6 146.6
00BA-1 1-9B 140.6 140.6
00BA-2 2-E 160.9 160.9
00BA-1 1-5B 134.9 134.9
00BA-1 1-15 140.3 140.3
00BA-1 1-16 132.8 132.8
00BA-1 1-17 133.1 133.1
00BA-2 2-A 130.1 130.1
00BA-2 - 2-B 139.7 139.7
00BA-2 2-C 141.1 141.1
00BA-2 2-DB 135.2 135.2
01-A 1 161.4 161.4
01-A 2 146.6 146.6
01-D 4 142.3 142.3
01-D 6 147.1 147.1
01-G 9 138.2 138.2
01-G 10 130.7 130.7
01-H 11 138.9 138.9
01-H 12 155.1 155.1
01-CTF-A 14 128.8 128.8
01-CTF-A 15 138.3 138.3
01-CTF-A 18 147.3 147.3
01-B 19 1324 132.4
01-C 22 155 155
01-E 26 129.4 129.4
01-E 28 135.8 135.8
01-F 30 138.9 138.9
01-1 38 144.2 1442
01-1 39A 140.3 140.3
01-1 40A 142 142
01-1 42 141.5 141.5
01-A 3 145.3 145.3
01-D 5 144.5 144.5
01-H 13 131.7 131.7
01-CTF-A 17 127.1 127.1
01-F 32 135.8 135.8
01-CTF-A 16 133.2 133.2
01-C 2] 132.5 1325
01-E 25 135.8 135.8
All Rock All Dolomite All Sandstone
Average = 139.6 138.3 © 1405
Std. Dev.= 8.1 5.0 9.7
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ATTACHMENT 1
LABORATORY ROCK TESTING REPORT

SAMPLES COLLECTED FROM BORINGS 00BA-1 AND 00BA-2,
ANDERS BRO OF GEOTEST UNLIMITED

DECEMBER 30, 2000
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Nov-02-01 03:16P GeoTest Unlimited 7074557684

P.O1
Test Equipment Design & Fabrication
Geo Laboratory & Field Testing
Teﬁt Consulting Services
Uhlimited

Dr. Anders Bro
December 30, 2000

Je{T Bachhuber

William |.ettis & Associates, Inc.
1777 Botelho Dr, Suite 262
Walnut Creek, CA 94596

Dear JelT,

Thank you very much for using my rock testing lab for the Diablo Canyon Power Plant,
ISFSI project. This letter report describes the tests performed and summarizes the test results
along with obscrvations which might have some bearing on interpreling the rock behavior.

A number of samples along with a schedule of the desired tests were obtained from your
officc on December 11, 2000. These samples were transported to GTU's facilities in Nevada City
wherc they were prepared on December 14, 18 and 19. The tests were performed on Deccmber
17, 18 and 19,

The initial schedule of tests consisted of 16 unconfined compression tests und 7 direct sheur
tests. After discussions with you, the numbcer of unconfined compression tests was reduced to 8,
and 8 triaxial tests were udded. 4 of the triaxial samples were selected (rom Boring OOBA-1.
Since these were quite hard and would most likely behave in a brittle manncr, they were tested
using a single stage procedure. The remaining triaxial samples came from Boring OOBA-2 and
were quite weak. It was thought that their weak ductile behavior would make them suitable
candidates for multistagge tests.

Schedule of Tests

Sample Boring Depth Description Test’

1D . (i) .

1-813 OOBA-1 | 146.6-147.1 Brown dolomitic sandstone uC
1-9B 149.5-150.0 | Gray to light brown dolomitic sandstone |

I-10 12.2-12.7 ‘Tan dolomitic sandstonc

1-11 18.7-19.2 Dark brown gray dolomitic sundstonc

1-12 22.6-23.1 Tan dolomitic sandstone

1-13 | 40.9-41.35 ‘{'an dolomitic sandstonc

1-14 49.1-49.6 Light brown to tan dolomitic siltstonc

2-E OORBA-2 50.9-51.4 Tan dolomitic (siliccous?) sandstone

| 1-5B OOBA-1 | 84.0-84.5 ‘Fan dolomitic sandstonc SSTX

1-15 77.5-78.0 ‘Tan dolomitic sandstone

1-16 107.3-107.8 ..__Tan dolomitic sandstone

1-17 116.4-116.9 Tan dolomitic sandstone .

2-A O0OBA-2 37.0-37.5 Tan weak, friable dolomitic sandstonc MSTX
2-B 37.5-38.0 Tan weak dolomitic sandstone

2-C 43.1-43.6 Gray weak sandstone

2-DB 46.0-46.5 Gray weuk, friablc sandstone L
1-1 OOBA-1 18.2 Poorly mated rough joint DS
1-2 34.2 Well mated rough joint

| 13 37.1 Bedding planc joint

1-4 | 41.9 Mechanical break (along bedding?)
1-6 88.8 Well mated rough joint with coating |
1-7 142.0 Poorly matcd wavy joint.

1-18 56.5 Rock/clay interface

1. UC - Unconfincd Compression Test
S$SIX - Single-Stage Triaxial Test

- MSTX - Multi-Stage Triaxial Test
DS - Direct Shear ‘T'est

27069 N. Bloomfield Rd. . Nevada City, CA 95959  Tel/Fax (530)470-03583 email. abro@mindspring. com
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The sample descriptions (both in the table above as well as on the data sheets and plots) may
be misleading due to the difficulty in distinguishing between the dolomite, dolomitic sandstone,
and limestonc. A more thorough cvaluation of these samples could be madc to address these
concerns if they had a bearing, on the stability analyses. All of the tested samples have heen
returncd to you in the event that such a reevaluation is requircd.

Calibration ) .

Prior to testing, the transducer calibrations were checked. In the case of the 50 kip Interface
load cell (used for the unconfined and triaxial compression tests) and the two 2 kip Lebow load
cells (used for the dircct shear tests), the lincarity and accuracy of the cell readin s were
compared (o the loads as measured by a 20 kip Morchouse proving ring. The calibration of the
200 psi Viatran pressure transducer (uscd to monitor and control the confining pressure of l}'w ]
triuxial tests) was checked with a high precision, 300 pst Heise pressure gauge. The calibration of
the Schacvitz LVDTs with a 0.2 inch stroke were all checked with an eleetronic Mitutoyo
precision micrometcr head. Finally the calibration of the Transtek LVDT with a 1 inch stroke
(used to measure the shear displacement of the shear box) was checked with a mechanical
Mitutoyo micrometer head. Of thesc checks, only onc load cell (the one used o measure the
normal load in the shear box) resulted in a slight shift from the original calibration. For this 2000
1b load cell, a shift in the gain of about 25 Ib (an error of 1.2%) was cncountered. Before testing,
the gain was adjusted to eliminate this error. Both of the I.ebow cells appeared to have a2 1b
hysteresis (ie a 0.1% crror) which developed during a loading/unloading cycle.

Test Proccdures , '
‘The tests werc all performed [ollowing the applicablc ASTM procedurcs (ASTM 2938,
ASTM 2664, and ASTM 5607). The specific procedures used at GTU are appended to this letter.

Test Results and Sample Behavior

The test results are presented in the appended test data sheets and plots. In the case of the
unconfined compression and triaxial tests, the sample densities arc calculated from the samplc
weights and their volumces, The stress strain curves are also plotted and thc samplc strengths are
reported at the bottom of the plots. It should be noted that for these tests, the sample
deformations include the platen interfaces, as well as the deformation of the load cell. Thus any
modulus derived from these plots would be softer than the rock modulus.

The triaxial test plots present the axial stress and confining pressure vs. axial strain curves,
The strength at each con fining pressure is sumimarived at the bottom of these plots, and thesc
confining pressurc-strength pairs arc uscd to develop the failure cnvelopes. In the case of the
triaxial samplcs from boring OOBA-1, the natural variability of the samplc strengths
overshadowced any impact that the confining pressure may have had on the samplc strengths.
Therefore it was not possible to develop a reasonable failure cnvelope for these samples.

It the case of the triaxial samples from boring OOBA-2, two dcformational behaviors were
exhibited. Onc behavior for the shghtly stronger rock (Samples 2-B and 2-C) was a fairly typicat
quasi-brittle behavior in which the samples exhibited significant weakening following a peak in
the stress-strain curve. It was possible to obtain excellent “final” strength cnvelopes for these
samplcs, although the initial weakening madc it somewhat difficull to develop “initial™ failure
envelopes with a high degree of confidence.

The weaker two triaxial samples from boring OOBA-2 (Samples 2-A and 2-DB) behaved
with a linear strain hardening manner. This behavior has been observed in many weak and
ductile rocks. The construction of the failure envelopes (ollows a procedure developed for
PG&E’s Scott Dam testing program, in which the lincar stress-strain curves are cxtrapolated and
strengths at a single level of strain arc derived for two confining pressurcs. (Scc the appended
Technical Note))

These two samples were unique in that they were so weak that mechanical breaks oceurred
in these samples during transport and in samplc preparation. These breaks, which were
perpendicular to the core axis, were well matced, and the samples were glued back together using
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test was supported by the horizontal failure cnvelopes for these two samples. The shear strength
of the rock appeared to be independent of the confining pressure, a condition reminiscent of an
undrained clay. If an undrained test were performed in which pore pressures were meas urced, one
would have cxpected to find a significant change in pore pressure during (he cst (most likely an
inercase, thereby maintaining the cffective con fining stress).

Of the 7 prioritized direct shear tests, the second one, Samplc 2-DA., could not be tested.
This sample consisted of an intact rock Jjoint which did not appear to bhe through-going. An
altempt was madc to scparate the sampile into two halvcs, but the joint was so strong that the
sample could not be split along this joint. Despite the strong nature of the intact joint, it was
thought worthwhile to mount the sample in the shear box and test it anyway. As the saumple was
S0 strong, no string was used to hold the two samplc halves together. ‘The first hall was potted in
the plastcr with no ill effects. The samplc was then inverted and cast in the other half of the
samplc holder. After about 10 minutes, the samplc was checked and the sample was found to
have separated along the joint. Half of the sample was found submerged in the fresh potting
plaster. This behavior indicated that the strength of the sandy, silty, clay rich rock was strongly
influenced by the presence of water. The sample with a low waler content was quile strong, and
yet had a reduccd strength when the water content increased. 1t was also apparent that this rock
could absorb watcer fairly quickly. Although no test could he performed on this sample, its
behavior during preparation mi ght raise concerns regarding the strength of the rock mass as
water is introduced into the joints.

Of the 7 direct shear samples which were tested, Samplc 1-18 was uniquc in that it was a
clay seam/rock interface, ‘The positioning of the sample was not ideal in that when the sample
was polied, the interface was on the same lovel as the casting plaster as opposed to being in the
middlc of the shear box gap. (The poor positioning of the sample was a result of the indistinc

hand, an advantagc of this positioning was that the soft clay was not permitted to squeeze
sideways into the shear box gap, as it was completely confined by the casting plaster, Despile
these concerns, the friction angle of this interface was stifl quite low, and was typical for plastic
clays, in this casc on the order of 12° for the final shear friction angle.

Sincepely,
Lot T35
Anders Bro -
3‘
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G"%es y DATA SHEET
Unlimited Unconfined Compression Test of Rock (ASTM D2938)

Date: /2~ 7-oD
Technician:_A. {3 o
Client: &). Lettis 1. Assoe .
Job: Hiz ¢ -DC PP IsSFsT
SampleID: |- 2R

Sample Descrlpnon W‘“—Q PA A A_AJ\/@\M
\-- e .~

Sample Depth: /4/_/,— /4 7.1 Sample Condition: Aececmed t. Zeclect oea—-zj.

d, d, I 1, ®

2.392 2.397 +.o0(2 +.0005 1! i
23%0 | 2343 +.0993 | 40003 i j
2.3%0 2,3%0 f.ovor | 2. oo ; ]
2,193 2.3%4 -:00t)L | - -oopg ; i
=397 2.399 ~.ov23 | - oot ' | .
Avg. diameter: 2.,39 3 Avg. length: ¢ s/ a2 | ;
Sample area :_#uv 9 R Vdratio : 2.33
Sample volume(in®): 2 S, !
Sample weight (g) : y

Density : 78, tmc i /L{ééggr (1 g/in’=3.80951b/f%)

S~ -

Comments: M’E«#Jﬂ g o) 2esie T T & l.-i
M’&u/]«(&l SHrtooo cll £ Soerd o %«J%

LoD Lb o Uenn

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (330)470-0583 / email: abro@mindspring.com
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1
Sample: 1-8B
Depth: 146.6-147.1"

DESCRIPTION
Fine grained grayish brown dolomitic
sandstone, contains no discernable fractures.

Strength: 5133 psi
Density: 146.6 pcf

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: Wﬁliam Lettis & Associaites, Inc."
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant
ISFSI

Project Number: 1223-50

Test Date: December 17, 20001 |
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Ge}es > DATA SHEET

Unlimited Unconfined Compression Test of Rock (ASTM D2938)

Date: (2 - 7 =0
Technician:_4 13 ro>
Client: ¢J ./ ettis 5. Assoc, .
Job: H/2(-DcPP- (SFES]
Sample ID: | — 903 g
Samgle Description: _¢Gpe— 4o A Lr(.;(' M ,A:«V_, cla;/‘»—c_.—,u‘% — e

Sample Depth: J4?.5-1.S 0l Sample Conditionzw £ 4z 2.0 9@..,-?)/

d, d, I, l, { i i

Sample volume(in’): 2¢,83Y
Sample weight (g) :_ 7/8.2
Density : 3 &. 905///“« 21 40,6 pct (1g/in’=3.80951b/) :

2.39¢< 2.3%0 - o013 | ~omyy , : :
2.39¢ 2.38¢ ~.e01d | —.oopy : . o
2,400 2. 394 o0\ T ooor Pt
2.399 Z: 327 +.0009 |+.8g0s
2900 2. Y50 @17 | 4o f
Avg. diameter:_2 . 394 Avg. length: S.S i [
Samplearea :_f 509 lldratio :_2.00 : # i
i | '
|

< e
Comments Jo\ u__/(,.e,i.cw\ +o $M.Qa__ 3R
: Lﬁ 5 /-\ Ol ﬂ,;bb.«
—
— L
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1 |

. ! Geo @
Sam e: 1-9B ;
P Test 27069 N. Bloomfield Rd.

Depth: 149.5-150.0' .
°P Unlimited Nevada City, CA 95959

DESCRIPTION Client:  William Lettis & Associates, Inc.
Fine grained gray to light brown dolomitic 1777 Botelho Dr., Suite 262
sandstone, contains no discernable fractures. Walnut Creek, CA 94596

A ject: Diab t
Strength: 2625 psi Projec : Sl:‘SlIO Canyon Power Plan

Density: 140.6 pcf
Project Number: 1223-50

Test Date:  December 17, 2000

Diablo Canyon ISFSI I-33 of 203
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Ge}es > DATA SHEET
Unlimited Unconfined Compression Test of Rock (ASTM D293 8)

Date: fl’l 7o
Technician: R red
Client: ¢ ), _etfis r. Axsot.
Job: H#i2¢4-DCcPP- sFEs [

SampleID: | - 1 . -
Sample Description: _ +cen.  spen.. P WLQ Ll Xl o0 Q. FT 4
' L ¢ O - (4] a",,:l *0 P [Mqua,

Sample Depth: J2.2—12.7' Sample Condition:

3 a4 I I
2,385 | 2.385 40213 | +.om0y P
2,387 |=2.387 #0006 | +, 0003 l ,
2387 2387 Foeovl | T ovey Loy
2.387 2357 ~-6087 | —.cvD™ :
2388 | 2388 —.0014 | - .om0s -
Avg. diameter: 2 AR 7 Avg. length :_5.50% I
Samplearea :_4,v 7% Wratio :_2,3¢ |
Sample volume(in®) : 2. ¢/. 630 i l
Sample weight(g) : %%, 9 |
Density : 3 4.33 5, i 1384 pcf (1g/in'=3.80951b/f) ; !
\ : ! 7

L

Comments: (o'--acﬂ fg'(\,}( vt /—_.0 4/'}![»;@"‘*\ (7) S les (7 J
‘ }

1 /.lg

221

/0

27069 N. Bloomfield Rd,, Nevada City, CA 95959  Tel/Fax (330)470-0583  email: abro@mindspring.com
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1 i Geo @
Sample: 1-10 :
p ‘ Test 27069 N. Bloomfield Rd.

Depth: 12.2-12.7' . .
P Unlimited Nevada City, CA 95959

DESCRIPTION Client: William Lettis & Associates, Inc.
Very fine grained tan dolomitic sandstone, 1777 Botelho Dr., Suite 262
contains no discernable fractures. ’ Walnut Creek, CA 94596

Project: Diabloe C P Plant
Strength: 5284 psi rojec . Sl;SIo anyon Power Plan

Density: 138.4 pef
Project Number: 1223-50

Test Date:  December 17, 2000

Diablo Canyon ISFSI 1-35 0f 203
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Geo

Test

Unlimited

Client: £,). Letfie £ Assoc.

Job:
Sample ID:
Sample Description

Hi2g -DepPP- | SFS |

1=

DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)

—,

: }r:-vlL W ;M-fb/

Date: 12/ 7 -0
Technician: A 5

q, d; L I @
2299 23st +.oos | toomY ;

A 2.350 +.o03 | o0 i

/ 2,349 + aoo( | +_oeo)

[ 2.350 -, 0003 | ~.0c01 ;

N .350 —ov0<L | ~.oovs :
Avg. diameter: 2.349 Avg. length: S. 652 '
Samplearea : 4 33 ¢ Wdratico :_ 2 ,¢/

Sample volume(in®): 2. <. ¥ 74 i

Sample weight(g) : 7/5.7 i ;

Density : 37238 /inde 142.4 ,’pd? (1 g/in®=3.8095Ib/ft%) ;
N

Comments: G2t < 4..}( . ML ﬁé—"—\— v"(-—f-ﬁ‘«-— Jf»—-,g-—qu ~

i ¥al 4o s M’LWW‘J"\' -z e-_e,&J
y.) A e

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1
Sample: 1-11

Test 27069 N. Bloomfield Rd.

Depth: 18.7-19.2' . .
i Unlimited WNevada City, CA 95959
DESCRIPTION Client: William Lettis & Associates, Inc.
Fine grained dark grayish brown dolomitic 1777 Botelho Dr., Suite 262
sandstone to dolomite, contains Walnut Creek, CA 94596
no discernable fractures.
Project: Diablo Canyon Power Plant
Strength: 7190 psi rore ISFSI y errian
Density: 1424 pcf .
Project Number: 1223-50
Test Date: December 17, 2000
Diablo Canyon ISFSI 1-37 of 203
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Geo DATA SHEET

TeStl]n“mited Unconfined Compression Test of Rock (ASTM D2938)
Date: fﬂ-l%—oﬁ
Techniciixi:

Client: ¢J. [Leths & Assoc.

Job: #i2£-DcPP-|SFES/
Sample ID: _ /- /2

Sample Descri‘-l;tti:l: fre— i f e

,gz,_ggw;&_; 2. Q5 e S

Y

_A.&.ﬂ"':_g ( = 2o 4y
< ¥ Y7

/
Sample Depth: 22.£-23. {  Sample Condition; W z “CZZ(J Loer,

2,402 2, oz +.00( | +.000F
2.39s 2.397 + ovo7 | +o00l
2.39% z. 398 *. o001 | 2. guol
2. 4o 2.398 - 0008 | ~ goov |
Z_.%as 2.4o04 ~ro070 | ~.0v03

g
d, d; 1, L i z; D _i !

Avg. diameter:_ 2, Yo© " Avg.length: S S 23"
Samplearea :_¢ <> Y Vdratio : 2,30 ,
Sample volume(in’) : 2. 4.9 .5 ;

Sample weight (g) 238/, 3 g
Density : 2530 s /, W 1Y, l{agr (1 g/in*=3.80951b/t°) )

N )
Comments: M )Za_.. e Tl J—Oa/ Y 5,‘?)(' ‘eLndd

e g Wi,
(i

V4 o p) . .
eV ,Z—ba-.c:'qy sl/zl._;@k—\a,, , L M‘(

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1 Geo @
Sample: 1-12
? Test 27069 N. Bloomfield Rd.

Depth: 22.6-23.1'

fractures, but appears weaker at one end.

Project: Diablo Canyon Power Plant
Strength: 4523 psi rojec ISl;‘SIO anyon Power Plan

Density: 134.5 pcf
Project Number: 1223-50
Test Date: December 17, 2000

Unlimited Nevada City, CA 95959

DESCRIPTION Client: William Lettis & Associates, Inc.
Very fine grained tan dolomitic sandstone 1777 Botelho Dr., Suite 262
to dolomite, contains no discernable Walnut Creek, CA 94596

Diablo Canyon ISFSI : I-39 of 203
Data Report I, Rev. 1



Geo DATA SHEET

Test .
Unlimited Unconfined Compression Test of Rock (ASTM D2938)
Date:} 2~ (7 —C©
Technician: N e
Client: ¢ ),/ ettis £ Assoc.
Job: #12£-DCPP - ISFS]
Sample ID: _ ] — ;3 . .
Sample Description: g c(.a,ivcg Mw K ;s-t—-QdI}——\.
. b ) : :

d, d; L I,
2,287 Z.387 + 0?0 | - .OeoL
239¢ 2.3%Y9 +.07904 o
2.27% 2,399 +. avo! | *+.o00!
2.3%5 2.3%0 - \®003 o
2. 377 2.393 —.ov0f8 | -.0o0T
Avg. diameter:_ 2,393 Avg.length: S 3822
Samplearea :_ 4,398 Vdratic : 2.25
Sample volume(in®) : 2. ¢. 204

Sample weight (g) : 819.3 %
Density: 23.85 Z/’?’ 12.8.9 ,ch* (1 g/in®=3.80951b/ft%)

Comments: /[w /4‘(\)//‘(/(——44-4 0—/(0% ?y’ut.’\-\% /"j' ,,\I—

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1
Sample: 1-13
Depth: 40.9-41.35'

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION Client:  William Lettis & Associates, Inc.
Very fine grained tan dolomitic sandstone 1777 Botelho Dr., Suite 262
with a few healed and partially healed joints. Walnut Creek, CA 94596

Project: Diablo C P t

Strength: 2079 psi rojec : SI;SIO anyon Power Plan

Density: 128.9 pcf
Project Number: 1223-50 |

i Test Date: December 17, 2000
Diablo Canyon ISFSI 1-41 of 203
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Ge;es > DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)

Unlimited
Date: /[Z-{7-0O
Technician:_4. Dro
Client: £ ). £ etfis £, 4.=~.s¢c,.
Job: H/26- Do PP-ISFS I

Sample ID: _} - /&
Sample Description: £, E%i %ﬂsm fo oA g,gé ﬁdg( . 12 ‘,’Lﬁ: {o._.._ﬁ
L alo Ke, Rel (7\4/md‘ B0t Vepria ov iy,

u.«'w cw,ﬂ‘\um.a ey e f'”,l_c ¢J‘v‘\-—-—¢ 2

Sample Depth: 49, (-4 F.,  Sample Condition: w &‘Wﬁ—%,

d, d, I, L @

2.408 2.4907 +.0013 | oo ) l l
L4903 2, %0 +, o007 § ;
z.4os 2. 4907 * eool | £ .00 ;
2:4035 2. 907 - 00D {
2.406 Z.403 —.O“Ub? - .0 | : :
Avg. diameter :_2.40¢& Avg. length : 5.557 : .
Samplearea :_ 4.7 ldratio : 2.3 ! P
Sample volume(in’): 2.8 2 ¢ € P
Sample weight (g) : 7 9%. [# .
Density: 37. S 7 g fintz TS [ @cF (1 gfiP=380951bit) ; | ?

Comments:_ / Xl"ﬁ’éml\kf}--;\ @~ 32 )<ig4
i [ [} ‘

F_—Q,L,ﬁ /&L./ ﬂ'\//.c/zv dﬂw‘ﬁ S— o X 'J'Zg, =

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-1
Sample: 1-14
Depth: 49.1-49.6'

Geo

Test : 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Williém Lettls & Assbci:itéé, Inc.

DESCRIPTION Client:
Light brown to tan dolomitic siltstone 1777 Botelho Dr., Suite 262
to dolomite, with bedding (?) about 80 Walnut Creek, CA 94596
degrees to the core axis.
Project: Diablo C P Plant
Strength: 8649 psi rojec . SIFSIO anyon Power Plan
Density: 143.1 pcf
Project Number: 1223-50
Test Date: December 17, 2000
Diablo Canyon ISFSI [-43 of 203
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Geo DATA SHEET

t
Tes Unlimited Unconfined Compression Test of Rock (ASTM D2938)
Date: { 2-1 7 -oD
Techmcnaa: ﬂ, DBro

Client: 4)./ etfis 2. Azsac.

Job: HI2(-DCPP- |SFST
Sample ID: _2.- E

Sample Description: J7~tovmele i

. 5o, . . X —
| <( -
4, 4 L I =

2,40¢ | 2404 +.00% | o
240 | 2.0 roso
2, 403 | 2.402 X . 900 | +.000) i
2,409 | 2. 903 ~:0vo S Y i
2. 40D 2.Yo2 ~.00r0 fo)
Avg. diameter ;2,453 Avg.length: S (29
Sample area ;_4%$.53 5 lldratio :_2 34
Sample volume(in’): 2. 5,529
Sample weight (g) : /0 28
Density : ¢/2,2.3 5/,/m 1£0.9 peF (1 gin’=3.80951b/tt’) ;
N

Comments: Qt,IQQ %«,‘ Mve..a /éﬂzéuc(vv\ 2. slew.y /cz.ay-\

O g e A
O 4

7

[

\ [

R B T S
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UNCONFINED COMPRESSION TEST
Axial Stress vs. Axial Strain

Boring: OOBA-2 . Geo @
Sample: 2-E !
p Test 27069 N. Bloomfield Rd.

Depth: 50.9-51.4' . .
ép Unlimited Nevada City, CA 95959

Client: William‘Lettis & AsSociates; _l4nc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

DESCRIPTION

Fine to medium grained tan dolomitic
sandstone with slight porosity with a
non-through-going joint about 40 degrees
to the core axis.

Strength: 10,921 psi
Density: 160.9 pcf

Project: Diablo Canyon Power Plant
ISFSI

Project Number: 1223-50

G

Test Date: December 17, 2000

Diablo Canyon ISFSI ' 1-45 of 203
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Ge;es > DATA SHEET
Unlimited Triaxial Compression Test of Rock (ASTM D2664)

Date:_12.~(7 =0

Technician:__ /) Dro

Clientu)'g etfls s Asssc.

Job: 4 pE4-pcPP- ISFST
SampleID: /-4 R
Sample Description:

Sample Depth: 84, 0- 8.5’ Sample Condition:_, L{'M’J Zi'w LI
(2]

d d, 1,
2.287 Z, 398 +,anri_ | +,.000 0 v
2. Yo 2 Yoy . av 2 o] :
2.4 2. Yoy &+ goor X. oo
2. 39¢ 2.3%8 ~.0ms 2
2.3 7 z.Jol —.op/0 @) :
Avg. diameter:_2 398 Avg. length : S'41¢s j

Sample area

’

2049
Sample volume(in’): 2. 5,3 55 '

Sample weight (g) ﬁm_%
Density : 35 c//g,/,;a_- /3 .‘7? £

Test Confining Pressures (psi)

L 4o | ===7 ] ]

(1 gfin’=3.8095Ib/£°) |

Comments:

a

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email- abro@mindspring.com
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-1
Sample: 1-5B

Depth: 84.0-84.5'
Density: 134.9 pcf.

DESCRIPTION

Fine grained tan dolomitic sandstone,
contains no discernabe fractures.

Conf. Pres. Strength

Test 27069 N. Bloomfield Rd.

, Unlimited Nevada City, CA 95959
! Client: William Lettis & Associates, Inc.
é 1777 Botetho Dr., Suite 262
Walnut Creek, CA 94596

(psi) (psi) Project: Diablo Canyon Power Plant
402 5070 ISFSI
Project Number: 1223-50
Test Date: December 17, 2000
Diablo Canyon ISFSI 1-47 of 203
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-1 |
Sample: 1-15 Geo
Depth: 77.5-78.0 Test 27069 N. Bloomfield Rd.

Density: 140.3 pcf. Unlimited Nevada City, CA 95959
DESCRIPTION Bormmm e e e e e e m e s e caeeen e - e ————— f e e e e -
Very fine grained tan dolomitic sandstone Client:  William Lettis & Associates, Inc.
to dolomite, with bedding (?) about 1777 Botelho Dr., Suite 262
85 degrees to the core axis. Walnut Creek, CA 94596
Conf. Pres. Strength :
__(psi) B (ps.i.) i Project: Diablo Canyon Power Plant
806 6807 ISFSI

Project Number: 1223-50
Test Date:  December 17, 2000

Diablo Canyon ISFSI 1-49 of 203
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Geo

Test DATA SHEET
Unlimited Triaxial Compression Test of Rock (ASTM D2664)

‘Date: | B - -~

Technician: o

Client: 2J. Letfiz 1. Assoc,

Job: Hy2¢ - DCPP- 1 SES |

Sample ID: _/ =14

Sample Description: =% A e/tc«/\.c,‘_Q to— Mau—zxu’-‘- QLQ-ZGA_. M

JE-I-—AAkM’\ cL~-c_—‘ -

1”4

Sample Depth: /07,3 - 167.8 ! Sample Conditionzw L‘bﬁug o&,a,

d, d, I 1, i ~ - : /L/‘"-ul-“‘
2,401 | 2, 40y +.0o/! | +gv01 P &‘; .
2,397 | 2. 401 +,000Y b N et
2,407 2.40L t.omy | F.owor e SR
2405 | 2,994 — . ovog P Pl
2403 2396 -~ .01 | —.opof ,/,', ~~~~~~~ — /—J\' el 2

Avg. diameter:_2..502. Avg. length: 5997 P i
Samplearea : 4, 53| 2 Vdratio : 2.9 Lo '
Sample volume(in®) :_2.¢/, 03 :

Sample weight (g) : £48,.2

Density : 34.8S v/iu3: )22 .5 pe¥  (1g/in’=380951/ft’)

Test Confining Pressures (psi)

ZE [ |
Comments: F v:;M /Z'()/ &F:?.,.o /byﬁdbt-'\a,

P D

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email- abro@mindspring.com
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-1
Sample: 1-16

Depth: 107.3-107.8'
Density: 132.8 pcf.

DESCRIPTION

Fine grained tan dolomitic sandstone
to dolomite, with bedding (?) about
65 degrees to the core axis. One zone
of weakness and joint near one end.

Conf. Pres. Strength
(psi) (psi)

40.3 44383

k-

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant
ISFSI

Project Number: 1223-50

Test Date: December 17, 2000

Client: William Lettis & Associates, Inc.

Diablo Canyon ISFSI
Data Report I, Rev. 1
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Geo DATA SHEET

t
Tes Unlimited Triaxial Compression Test of Rock (ASTM D2664)

Date: (2 - -

Technician:_A. T ro
Client: ¢ ). Leths €. Assoc.
Job: Hi26-DCPP- |SFEST

Sample ID: _|—)7 A . -
Sample Description: y T~ MM——W MJ
/ Al N Lane ; ; Wy ol -

a“

Sample Depth: /4. 4-1169 !

Sample Condition: M . C2e S 0@.—6,

<l

2388 2.392 +.0010 +,000 |

2.288 2379 +.00005 ;

2,392 2.3%¢6 Foooi | + ooe ) ‘

2,35 2.397 I i)

2,350 2.297 —. D | -aove
Avg. diameter: 2,3 723 Avg. length : £.52¢Z P b
Samplearea : 4. 498 Vdratio : 2,31 ! P
Sample volume(in’): 2.+/.89 6 P '
Sample weight (g) : P b P
Density : 3. 33 5/on= 1 33,1 pe¥ (1 g/in’=3.8095Ib/fY) P L

\l\ --/,/

Test Confining Pressures (psi)

[ 8o ] | 1
Comments: Fc\: feﬂ Ia—b Slean

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (330)470-0583 email: abro@mindspring.com
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10000

Density: 133.1 pcf.
DESCRIPTION

Fine grained tan dolomitic sandstone,
with a few slightly porous zones.

Conf. Pres. Strength

9000 -
8000 —
":j Axial Stress
7000 -__—:’ ----- Cell Pressure
__ 6000 —:]
g -
@ 5000 —
[-3] -
& -
4000 —-|
3000 -
2000
1000
0 .!!’lll—rvzﬁrl '_Tl_'-l‘lv'
0.000 0.002 0.004 0.006 0.008 0.010 0.012 0014 0.016
Axial Strain (in/in)
TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain
Boring: OOBA-1 |
Sample: 1-17 Geo
Depth: 116.4-116.9' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.

1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

(psi) (psi) Project: Diablo Canyon Power Plant
803 3787 | ISFSI
| Project Number: 1223-50
i
.
! Test Date: December 17, 2000
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h
i

lll II[ FTTd rlll

0 IIIH\IIII

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

Normal Stress (B8) p s¢

SUMMARY OF STRENGTH RESULTS
Mohr Failure Circles

Boring: OOBA-1
Geo

Test C 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION R— A U
Fine to medium grained tan to S - . "
brownish gray massive dolomitic sandstone. Client: William Lettis & Ass.oclates
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
Project: Diabloe Canyon Power Plant

ISFSI

Project Number: 1223-50

Test Dates: December 17, 2000

Diablo Canyon ISFSI I-54 of 203
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Ge;es > DATA SHEET
Unlimited Triaxial Compression Test of Rock (ASTM D2664)

Date: /2-{7~0D
Technician:__ 0. B ro
Client: £J . Lo+s ¢ A szac .
Job: H 124 -DCPP- ISFST
Sample ID: _2 - A
Sample Description: ¥ L s fclorrt X

Sample Depth: 37.{3 - 37.§  Sample Condition:w,‘.;rc.‘ﬂ Z"lc,«L_J ey f

q, d; I I @

: I

2.%73 2.4/8 +.oog2| o | : -

2 SOL 2.420 t.o513 |+.0C0DsS ; ; i ‘

2,40 2,390 t .9ons 4, 000% P '

2, Y0 Y 2409 —. 0020 | - Pory Lo L

2, %13 | 2. 404 —ovdz | —.go3s .
Avg. diameter: 2. 4O 7 Avg. length: 5, 344 . -
Samplearea : 4,550 ldratio :_2.22 ‘ -

Sample volume(in®) : 2.¢. 32 &
Sample weight (g) : 83 .4 ¥
Density : 39, ¢4 3/,/;,,3 s /30,1 =S < (1 ¢/in’=3.80951b/1t%)

Test Confining Pressures (psi)
L zo | 40 | 20 |

UM“: p == -Df{/t&—.— A..nv'm- coadl. Ly rr T cu{“ a-'-"‘v'--‘ ;ﬂuwﬁ

[ W s ‘-?b'% N

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
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500 —
450
400
350
300

250

Stress (psi)

200

150

100

50

0 —in TOTTET T T TT IT | PLyTidid
: i I ! !

Axial Stress

----- Cell Pressure

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024
Axial Strain (in/in)

TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-2
Sample: 2-A

Depth: 37.0-37.5'
Density: 130.1 pcf.

DESCRIPTION

Fine to medium grained tan dolomitic
sandstone, with glued mechnical breaks
(perpendicular to the core axis).

Strain  Conf. Pres. Strength

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959
Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262

Walnut Creek, CA 94596

(in/in) (psi) (psi) Project: Diablo Canyon Power Plant
0.010 20 87 ISFSI
40 104
0.014 40 142 Project Number: 1223-50
80 183 e e
Test Date: December 17, 2000
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Shear Stress (psi)
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Strain=0.010

----- Strain=0.014
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Normal Stress (ME#) ps<

SUMMARY OF STRENGTH RESULTS
Mohr Failure Circles

Boring: OOBA-2
Sample: 2-A

Depth: 37.0-37.5'
Density: 130.1 pcf.

DESCRIPTION
Fine to medium grained tan dolomitic
sandstone, with glued mechanical breaks
(perpendicular to the core axis).

Geo
Test 27069 N. Bloomfield Rd.

Client: William Lettis & Associates
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

e e e e

Unlimited Nevada City, CA 95959

o ) . Project: Diablo Canyon Power Plant
Strain (infin) - C(psi) ¢ | ISFSI
0.010 { 33 ’ 0 |
0.014 31 0 Project Number: 1223-50
|  Test Dates: December 17, 2000
Diablo Canyon ISFSI [-57 of 203
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G"}es > DATA SHEET

Unlimited Triaxial Compression Test of Rock (ASTM D2664)

Date: 2/ 7 —gd
Technician: ASro
Client: _2£). 7 etiis 2. Assec.
Job: _Hi24- DePP-ISFSI
Sample ID: 2 - B
Samﬁle Description: 7o« T vnallecene oied) toon Lolp b 46\/:Q41:~_~_
(A AL elaoveqg  Coyore ol \ ‘
—Y P4 7 =3

v -
Sample Depth: 37.5-38"  Sample Condition: /Ltgeweg(] e ratst gt

e e

<2 .
2 ( = )
dl dz ll lz \</\_‘_ — T .
2"l 2. 44 Te53 | t.oorn [
2 47 2 Y +00'7 | +eoD 11 i
2. Y1v L oYz tgvor |+ .Ovo Do :
2, 415 P IA —.ovq |- .ol o :
> _ 415 2.409 —ocl7 | —oop 7 L o
Avg, diameter: 2.4/ 4 Avg. length: 5. 55 | . ]
Samplearea :_ ¢/, 577 Vdratio : 2.30 i b
Sample volume(in®): 2 5,¢/2. O ! P!
| !

Sample weight(g) : 2 32.2 s
Density : 3€.675//3: 13 é Zpc  (1g/in’=3809510/E)

Test Confining Pressures (psi)
Lo | 2o | 4o |

Comments: ¥ Syp-—e— mMaf./c‘-\ e Bk L 4o « u.q:_o_a.x-to
MILZ)I N“’J) (%‘\\

N;&/M A el B Pst&_!(.
ta et o e K ,z.. cfr=— (B)

27069 N. Bloomfield Rd., Nevada City, C4 95959  Tel/Fax (530)470-0583  email: abro@mindspring.com

Diablo Canyon ISFSI I-58 of 203
Data Report I, Rev. 1



1000 -
950 -
900 -
850

800 -
750
700 -G
650
600
550
500
450 —=
400
350
300
250
200
150 —
100
50

Stress (psi)

Axial Stress

Cell Pressure

= e -

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024
Axial Strain (in/in)

TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-2
Sample: 2-B

Depth: 37.5-38.0°
Density: 139.7 pcf.

DESCRIPTION

Test 27069 N. Bloomfield Rd.

Unhm:ted Nevada Clty, CA 95959

Fine to medium grained tan Client:  William Lettis & Associates, Inc.
dolomitic sandstone. 1777 Botelho Dr., Suite 262
Conf. Pres. Strength Walnut Creek, CA 94596
—Apsi) __ (psi) ;

peak 10 600 ! Project: Diablo Canyon Power Plant

initial 20 600 ISFSI
40 644

final 10 187 Project Number: 1223-50
20 270 e o
40 398 Test Date‘ December 17, 2000

Diablo Canyon ISFSI 1-59 of 203
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Data Report I, Rev. |

o 1000 —
900 —"g_"
800 —E
700 —E
'E 600 —E
v = Initial
] =
s 0= Final
@« =
5 =
£ 400 3
w2 = Pt
300 —E
200 —f ‘ .
g 4{/:~ - s ~
100 — AN *
0 :lumm’nnml'llml||illllulmn’[mllnull|H|llulmlnmlnnmn[mmmlullmﬂ]
et 0 100 200 300 400 500 600 700 800 900 1000
Normal Stress (MHa) p s
SUMMARY OF STRENGTH RESULTS
Mohr Failure Circles -
Boring: OOBA-2
Sample: 2-B Geo
Depth: 37.5-38.0' Test 27069 N. Bloomfield Rd.
Density: 139.7 pcf. Unlimited Nevada City, CA 95959
. DESCR,"’ TIQN Client: William Lettis & Associates
Fine t0 medium grained tan 1777 Botelho Dr., Suite 262
olomitic sandstone. ?
Walnut Creek, CA 94596
Project: Diablo Canyon Power Plant
Ces) ¢ ISFSI
Initial 190(?) ; 21(?)
Final 25 48 Project Number: 1223-50
Test Dates: December 17, 2000
Diablo Canyon ISFSI 1-60 of 203
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Geo
Test

Client: &). L etrs s Assoc.

Unlimited

Job: #i124- Depre - /| SES7T

Sample ID: _2_~

Sample Description: __y. e 4. pmj,w-cQ hser g Do e
g J [8]

DATA SHEET
Triaxial Compression Test of Rock (ASTM D2664)

Date: (2 -/ 7~

Technician: . e

{/”/

Sample Depth: 43./-43.¢ °

Sample Condition: _{¢ - . yre L) L el w o A

/—i\/.\\

d, d I, 1, \<( e
2—14/6. &.‘41—, *.a0f0 4.”}_5 )

2.Y02 242 +ovro | 4onro

2. 40 2. 94tS t ool | +.00es _
z. 901 2.%0) —ove2 | ~ .00 k
2.379 2, %0 ~ooos | +.oves l
Avg. diameter:_2.409 Avg. length : 5 g 9
Sample area 1 2.26 '

Sample volume(in’):25. 952 .
Sample weight (g) : 94/, i
Density: 37,0 5 ¢//,,% = ﬁt. !X (1g/in'=3.80951b/f) P

Test Confining Pressures (psi)

[ o I 2o [ 490 ]
Comments: FM‘-O ,e,-a/ S ‘-seaz/[‘..—{\o_\‘,'@a 4*'!11—/&-"-}1

S 27069 N. Bloomfield Rd., Nevada City. CA 95959  Tel/Fax (53 0)470-0583  email: abro@mindspring.com
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"
il

Axial Stress

————— Cell Pressure

0.000 0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.022 0.024

Axial Strain (in/in)

TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-2
Sample: 2-C
Depth: 43.1-43.6'
Density: 141.1 pcf.
DESCRIPTION

Medium grained gray sandstone.

Conf. Pres. Strength

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

(psi) ___. (psi)
initial 10 863 Project: Diable Canyon Power Plant

20 887 ISFSI

40 898
final 10 170 Project Number: 1223-50

20 242 et

40 385 Test Date: December 17, 2000
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SUMMARY OF STRENGTH RESULTS

Mohr Failure Circles

Boring: OOBA-2
Sample: 2-C

Depth: 43.1-43.6'
Density: 141.1 pcf.

DESCRIPTION

Test 27069 N. Bloomfield Rd.

: Unlimited Nevada City, CA 95959

. - Client: William Lettis & Associates
Medium grained gray sandstone. 1777 Botelho Dr-, Suite 262
Walnut Creek, CA 94596
Project: Diablo Canyon Power Plant
S D N S ISFSI
Initial 385(2) | 6(?)
Final 20 49 Project Number: 1223-50
Test Dates: December 17, 2000
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Geo
Test
Unlimited

DATA SHEET
Triaxial Compression Test of Rock (ASTM D2664)

Date: 2-/7-0oD»
Technician: A RBro
Client: ¢J, fetfiss. Assoc .
Job: #126- P PP- [SFsS/
Sample ID: 2 _-DJ3

Sample Description: {7na-Co y ¢ . o, Lon o 0 CT
roetl_a o O Sfoece e D S )

/ : . ‘PDCA\R-——MMJ\ ng-\.y‘\
__%No =

’ . 3
Sample Depth: 46,0 = 4& 5 Sample Condition: A2 ceced ¢ 1= trdd vt

'L-—L’
g

4, 4 1, I,
24832 2. A +.0038 | *.0008
2428 | 2 390 +. P05 | +,0003
2. 412 | 2, 400 +ovas | £.0005
Z.¥29 2,403 -2 | — ram 20
2920 | 2,417 — 0¥ | - opss

Avg. diameter: 2,¢f /¢ Avg. length:_S.2 2 ¢
Sample area : ¢/, ldratio : 2,/4
Sample volume(in®) : 2.3, $p 9

Sample weight (g) : 898 .

Density: 35,47 ¢ /in /352 ek (1g/in’=3.80951b/f0) !

Test Confining Pressures (psi)
L zo | wo | 2o ]

Comments: La¥>) c( [3Ce m.-.o.jren_ %@M u-—a,r-g

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email- abro@mindspring.com
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: OOBA-2
Sample: 2-DB

Depth: 46.0-46.5'
Density: 135.2 pcf.

DESCRIPTION

Geo

Test : 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Fine to medium grained gray clayey i Client: William Lettis & Associates, Inc.
sandstone, with one glued mechnical break 1777 Botelho Dr., Suite 262
(perpendicular to the core axis). Walnut Creek, CA 94596
Strain  Conf. Pres. Strength
(infin)  (psi)  (psi) Project: Diablo Canyon Power Plant
0.022 20 184 ISFSI
40 209
0.028 40 283 Project Number: 1223-50
80 332 S - — e — . P - . -
Test Date:  December 17, 2000
Diablo Canyon ISFSI [-65 of 203
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SUMMARY OF STRENGTH RESULTS

Mohr Failure Circles

Boring: OOBA-2
Sample: 2-DB

Depth: 46.0-46.5'
Density: 135.2 pcf.

DESCRIPTION
Fine to medium grained gray clayey
sandstone, with one glued mechanical break
(perpendicular to the core axis).

CeEs) 4

Client:

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

William Lettis & Associates

1777 Botelho Dr., Suite 262

Walnut Creek, CA 94596
Project: Diablo Canyen Power Plant

Strain (in/in) ISFSI
0.022 ll 71 6
0.028 105 6 Project Number: 1223-50
Test Dates: December 17, 2000
Diablo Canyon ISFSI 1-66 of 203
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Ge%e@ DATA SHEET
Direct Shear of Rock (ISRM)

Unlimited
Client: L0 Letis ¢ Assoc. Date: /7-/ F~oD
Job: HI24- DePP- ISFS| Tester: _4 . R

Sample ID: __/ — [ Py
e escrﬁiw&,\h Mi 2 (1) mc(o .ﬂ!—e/k— o‘xt_oQ- Co-ui'f& "
A2 TP coehing . =

L?

n - Vol
Sample Depth: __ /2. 2.° Sample Condition: _Le ¢ cceored/ 4&3 Ve ledl/ Aom b ]

Sketch of Shear Surface Location of LVDTs on top shear box
P=23y3 N N
2 ' 3 I/L * ./// Y \.\\

23fz B P

ol ’ STE

=éo * J \/ :

{ N g’v‘- ;

2 »
A= Cadadin >\/° . /

|
[y
S 2 ‘:L \&/
Sample area : ‘/. 27 o

Estimated top box weight:

o, y4s) zo 4o Measured top box weight: /4.9
F. 497 975 /799.0 /U: P 8
FoW, 3¢ gu 8¢ It
h—\_ _____ ™
Joint
Profiles
et nn——
—_—
e —

Comments:

27069 N. Bloomfield Rd,, Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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Shear Displacement (in.)
DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: OOBA-1
Sample: 1-1 Geo
Depth: 18.2' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Poorly mated rough joint in mottled TTTTTT T T e e e
tan and brown dolomite(?) with black Client: William Lettis & Associates, Inc.
oxide and light brown coating. 1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
s s ’
Initial 10.6 T 13.0 Project: Diablo Canyon Power Plant
20.1 i 21.3 ISFSI
412 ‘ 35.3
. Final 113 9.0 Job Number: 1223-50
214 | 16.6 L .
437 ' 312 Test Date: December 19, 2000
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DIRECT SHEAR TEST
Failure Envelope

Boring: OOBA-1

Sample:1-1

Depth: 18.2'
DESCRIPTION

Poorly mated rough joint in mottled

Geo

Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959

¢ db dolomite(?) with black Client:  William Lettis & Associates, Inc.
™ oxide and ligh 1 " )c:)vz::ing * 1777 Botelho Dr-, Suite 262
’ Walnut Creek, CA 94596
Shear Intercept  Friction Angle
_ (psi) (degrees) Project: Diablo Canyon Power Plant

Initial 6.0 P 357 ISFSI
Final 1.6 ! 342

‘ | Job Number: 1223-50 _

Test Date:  December 19, 2000
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Geo

Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: &J). L eths s Assoc. Date: 12-~ /¥-00
Jo;)e:rl #IZ_CC- ;C ?P'SSIEF:..S i Tester: A .3 o

Sample ID: _{ - 2 _ . . :
S::gleDescription: So—e St o0 X . Aa céaéb—utz- ) a;;;tA
Lieele v b ov fg ¢éru'oa;—«6 s el st D,

Sample Depth: 3 (.2’ Sample Condition: _¢e cgc.red) £¢,,O - Ll ¥ s ae-.l..&

Sketch of Sh
ctch of Shear Surface Location of LVDTs on top shear box
P=2.01
2.903 Z
\‘ 2.40%
'"/'} ot :Zé 4
/
i o A (176<.¢) .
Q”_‘Sl—"\i 2 - ,0,337-'5'2_3
Samplearea :_ 7,809 in
. . Estimated top box weight:
i Aot 2o Ho Measured to ight:
B pA~ p box weight: __ /.5,
F, 98 1.2 392.4 26 s G
F-W, 82. /80 374 4b
ﬁ\:"_"_ﬂ,«-- e i e,
——
Joint
Profiles e e e —
<
i/ \\
“w—,—/—/—px \\m I _.,_4____,___,.—.;-’
*——

Comments:

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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Shear Displacement (in.)

DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: OOBA-1
Sample: 1-2 Geo
Depth: 34.2 Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Rough, well mated joint in tan dolomite(?) T T
with black and brown oxide staining. Client: William Lettis & Associates, Inc.
: 1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress ; Walnut Creek, CA 94596
sy sy ’
Initial 103 | 16.1 Project: Diablo Canyon Power Plant
20.1 f 256 ISFSI
41.0 : 43.8
Final 100 | 9.0 Job Number: 1223-50
216 l 18.3 L .
44.1 ' 330 Test Date: December 19, 2000

Diablo Canyon ISFSI I-71 of 203
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Normal Stress (psi.)
DIRECT SHEAR TEST
Failure Envelope
Boring: OOBA-1
Sample:1-2 Geo
Depth: 34.2' . Test 27069 N. Bloomfield Rd.
DESCRIPTION _. Unlimited Nevada City, CA 95959

Rough, well mated joint in tan dolomite(?) William Lettis & Associates, Inc.
with black and brown oxide staining. 1777 Botelho Dr.. Suite 262
Walnut Creek, CA 94596
Shear Intercept  Friction Angle
{psi) (degrees) Project: Diablo Canyon Power Plant

Initial 7.1 : 419 ISFSI

Final 2.5 | 34.9

| :  Job Number: 1223-50
Test Date: December 19, 2000
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Geo

Test DATA SHEET

Unlimited Direct Shear of Rock (ISRM)
Client: ¢ ). Lettis c.Assoc, Date: 12~ 18 -0
Jol':m H126 - D PP- !.5‘—'2.:;/ Tester: ) TR

Sample ID: __{ - - . L SR
SampleDescription: j?c.,QeQLZ) 05' [/ Ogo.-;&- L aﬁ,&Am g&é)’\~:_x¢—<’ (?3 -

o V.l o
Sample Depth: 3 7, | Sample Condition: 12 _c.@ecrd’ dc,\\ Toite XM Lo lee Sl
Sketch of Shear Surface Location of LVDTs on top shear box
P=2394 ///\\\\
*+717 ol g . ™
2.379 G \
2.395 /
ol = e e
70 St //! :
: 3 \i/ / g
B i
AT oL - >\ | y
A;S;V\'OL-- 4“‘0"‘ \\ig:z//'
Samplearea :_ .06 e -
. Estimated top box weight:
O 2 2o o Fer Measured top box weight: _/ ¢/, 2 £/>
F,.  46.0 92,1 7BY P & :

F-W, 3. Y7 169

Joint
Profiles

e i

Comments:
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: OOBA-1
Sample: 1-3 Geo
Depth: 37.1' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Bedding plane in dark brown dolomite(?) - oo ‘ -
Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
(psi) (psi) :
Initial 10.1 8.0 Project: Diablo Canyon Power Plant
20.5 14.7 ISFSI
413 27.5
_ Final 10.9 6.9 Job Number: 1223-50
222 12.4 _ ~
44.7 234 Test Date: December 18, 2000
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DIRECT SHEAR TEST
Failure Envelope

Boring: OOBA-1
Sample:1-3 Geo
Depth: 37.1' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Bedding plane in dark brown dolomite(?) Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Shear Intercept  Friction Angle

__ (psi) (degrees) Project: Diablo Canyon Power Plant
Initial 1.8 | 519 ISFSI

Final 1.6 ’ 26.0
, . Job Number: 1223-50

Test Date: December 18, 2000

DESCRIPTION E ]
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Geo DATA SHEET

TeStUnlimited Direct Shear of Rock (ISRM)

Client: ¢&J.Lethis 5 A..Sdc, ' Date: [%-—[Q*'O'O
Job: Hi24- DCPP-(S3F5 1 Tester: Brro

e "v‘-[% c.Jl Laeab (MML\%« /.-cu.--—-\ 7) e
g;M_s_e:gd

SampleDescription:

’ -
Sample Depth: 4 1. 9. Sample Condition: M%M

Sketch of Shear Surf:
eich of Shear Suriace Location of LVDTs on top shear box
D= &S0 \A
2397 <
2.39¢ I
Z, -
3?8 '(_ - 770
arr
p- T
S X
. 2
Sample area : ‘/:63 514
: Estimated top b ht:
O, /O 20 “o pH Me:::r:d to(;)pbocjcxv:ve‘:lgght S. a
F, dCH 92.7 185y 46
FoW, 3( 77 170
Joint
Profiles
——
_—

Comments: /A,uL_o/-\;—\G e /Jtsf\s«\',_,f;[/) /sr;sw.-ii.
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: OOBA-1
Sample: 1-4
Depth: 41.9'

Normal Stress

DESCRIPTION

Mechanical break (possibly along bedding)
in fine grained tan dolomitic sandstone.

Shear Stress

Geo

Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

(psi) (psi)

Initial 13.8 ! 25.3 Project: Diablo Canyon Power Plant
240 | 310 ISFSI
486 46.9

Final Isg | 108 Job Number: 1223-50
27.2 | 18.1 Lot e e e
054 37 . Test Date: December 19, 2000
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DIRECT SHEAR TEST
Failure Envelope
Boring: OOBA-1 '
Sample:1-4 Geo
Depth: 41.9' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959

. ined tan dolomiti Client: William Lettis & Associates, Inc.
in fine grained tan dolomitic sandstone. 1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
Shear Intercept  Friction Angle |
(psi) (degrees) Project: Diablo Canyon Power Plant
Initial 14.9 i 354 ISFSI
Final 1.5 i 309
. ! {  Job Number: 1223-50
1 Test Date: December 19, 2000
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Geo

Test DATA SHEET
Uhnlimited Direct Shear of Rock (ISRM)
Client: £V Lettic <, 14 Ssoc, Date: /2~ |9- 00
Job: ir2e-DCPiP- /55 Tester: A oA ro
Sample ID: __ - & - - <
SampleDescription: ... - testat A S /tg:-\J(_ ’A"’b‘\ L /Agc.e/\
(o Vit it ?) ~oelld 2 - . T A [8)

Sample Depth: 88. 8 * Sample Condition: MAA%‘:QJTJ tavbdl

Sketch of Shear Surface .
Location of LVDTs on top shear box
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Lvoy %
2 qyod ]
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Sample area : 4. 24 2
o4 A Estimated top box weight:
Cn ce ¥0 8O Measured top box weight: zmz

Joint
Profiles
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&
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Teorati o
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: OOBA-1
Sample: 1-6 Geo
Depth: 88.8' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Moderately rough well mated joint with a T
thin flakey coating in tan dolomitic sandstone. Client; William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek. CA 94596
(psi) (ps) ’
Initial 206 } 24.2 Project: Diablo Canyon Power Plant
40.1 i 424 ISFSI
82.0 71.0
Final 242 13.3 Job Number: 1223-50
; 470 23.7 o B
9.2 45.0 Test Date: December 19, 2000
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DIRECT SHEAR TEST
Failure Envelope

Boring: OOBA-1 g

Sample:1-6 . Geo
Depth: 88.8' : Test 27069 N. Bloomfield Rd.
DESCRIPTION ) Unlimited Nevada City, CA 95959
Moderately rough well mated joint with a Client: William Lettis & Associates, Inc.
thin flakey coating in tan dolomitic sandstone. 1777 Botelho Dr-., Suite 262

Walnut Creek, CA 94596
Shear Intercept  Friction Angle

(psi) (degrees) Project: Diablo Canyon Power Plant
Initial 102 | 369 ISFSI

Final 2.8 237
: , Job Number: 1223-50

Test Date: December 19, 2000
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Geo

Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: £J. (e éfre €. A Ssoc. Date: 2~ ¢—00
Joll:?n #ri2 Z EDPP - SIS/ Tester: ’E('&m

SampleID: _ S " /=7
SampleDescnptlon ,

A 4 A
Sample Depth: ) &2 .0’ Sample Condition: WL’O‘ - ggne J

Sketch of Shear Surface
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LoD

Z2.¥o2 olige

Location of LVDTs on top shear box
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Samplearea : 7 887 [

Estimated top box weight:

Measured top box weight: / z, 9 E
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Joint
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Shear and Normal Stress vs. Shear Displacement

DIRECT SHEAR TEST

Boring: OOBA-1
Sample: 1-7 Geo
Depth: 142.0' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Wavy poorly mated joint with a black i T T s s e T
oxide coating and tan flakey coating i Client:  William Lettis & Associates, Inc.
(probably clay) in tan dolomitic sandstone. 1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress _ Walnut Creek C,A 94596
L) s ’
Initial 20.5 | 21.8 Project: Diablo Canyon Power Plant
83.0 i 76.8
Final 22.9 : 19.0 Job Number: 1223-50
28 | 7io Test Date:  December 19, 2000
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Data Report I, Rev. 1




100
90 -~
80 =
0 —=
~ =
&, =
&
@ =
]
=] B
2 a0 =
30 - Lc
20 —13
0 —=
3
?z
0 ;.’?z:if!!!ill%Il!Siig:!!iilhqzni!ﬂ!i;é!lf!l!E!Illi.fll-li;;:;!:ii,ih:i;:ii;::s!!;ih?!,i?ﬁm'ﬂ
0 10 20 30 40 S0 60 70 8 90 100
Normal Stress (psi.)

Failure Envelope

DIRECT SHEAR TEST

27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

William Lettis & Associates, Inc.
1777 Botetho Dr., Suite 262
Walnut Creek, CA 94596

Diablo Canyon Power Plant
ISFSI

B ._IQI_) N u_mber: 1223-50

December 19, 2000

Boring: OOBA-1
Sample:1-7 Geo
Depth: 142.0' Test
DESCRIPTION e,
Wavy poorly mated joint with a black Client:
oxide coating and tan flakey coating ’
(probably clay) in tan dolomitic sandstone.
Shear Intercept  Friction Angle
(psi) (degre_‘e_s) o Project:
Initial 44 ! 41.2
Final 2.1 ‘ 36.6
Test Date:
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Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: (J. Lttty £ Acsgoc, Date: /2 —(8-0D
Job: #124-DePPR-ISEST Tester: A.
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: OOBA-1
Sample: 1-18
Depth: 56.5'

!
1
Test 27069 N. Bloomfield Rd.

Diablo Canyon ISFS]
Data Report I, Rev. 1

DESCRIPTION Unlimited Nevada City, CA 95959
Tan rock/clay seam interface with a dark T T T ST i s s e e e
brown staining in the vicinity of the interface. Client: William Lettis & Associates, Inc.
Normal Stress  Shear Stress 1777 Botelho Dr., Suite 262
esh s Walnut Creek, CA 94596
Initial 5.8 1 7.8
10.0 ! 107 Project: Diablo Canyon Power Plant
20.2 , 152 ISFSI
372 ! 19.1
Final 6.5 i 4.9 . _
10.7 i 6.3 Job Number: 1223-50
219 9.4 U
403 12.0 Test Date:  December 18, 2000
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DIRECT SHEAR TEST
Failure Envelope

Boring: OOBA-1 ;

Sample:1-18 ' Geo

Depth: 56.5° Test ~_ 27069 N. Bloomfield Rd.

DESCRIPTION . Unlimited Nevada City, CA 95959

Tan rock/clay seam interface with a dark i Client: ~ William Lettis & Associates, Inc.

brown staining in the vicinity of the interface. ! 1777 Botelho Dr-., Suite 262
Walnut Creek, CA 94596
Shear Intercept  Friction Angle
(psi) (degrees) Project: Diablo Canyon Power Plant
Initial 6.8 1 19.2 i ISFSI
Final 4.0 | 11.7 ;
! i Job Number: 1223-50 N
Test Date:  December 18, 2000
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Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: &) . L 2Tt~ €. A—ssa . Date:

Job: Hr2 & - DCPP-ISES] Tester: _A 35 rbd
Sample ID: 2 - DA .
SampleDescription:

tow

Sample Depth: </¢. (7 Sample Condition: 4o ey ered! 2 Toglod) ~—oik
Sketch of Shear Surface

Location of LVDTs on top shear box

Sample area

. Estimated top box weight:
g“ 10 20 40 pan Measured top box weight:
Fu'wb

Joint
Profiles
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ATTACHMENT 2
LABORATORY ROCK TESTING REPORT
SAMPLES COLLECTED FROM
BORINGS 01-A THROUGH 01-I1 AND 01-CTF-A,

ANDERS BRO OF GEOTEST UNLIMITED

MAY 23,2001
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Test Equipment Design & Fabrication

GCO Laboratory & Field Testing
Test Consulting Services
Unlimited Dr. Anders Bro
May 23, 2001
Jeff Bachhuber

William Lettis & Associates, Inc.
1777 Botelho Dr, Suite 262
Walnut Creek, CA 94596

Dear JefT,

Thank you very much for using my rock testing lab for this second set of tests for the
Diablo Canyon Power Plant, ISFSI project. This letter report describes the tests performed and
summarizes the test results along with observations which might have some bearing on
interpreting the rock behavior.

The samples were obtained during two visits to the Diablo Canyon power plant, the first
visit on April 20 and a second visit on April 23&24. In addition a few samples were delivered to
GTU’s facilities by Joseph Sun on May 7. All of the tested samples and the cut off remains were
returned in person to the offices of William Lettis & Associates on May 18. The samples were
prepared and tested between April 25 and May 17, 2001. A total of 20 unconfined compression
tests, 25 modulus tests, 5 conventional triaxial tests, 4 triaxial tests with pore pressure
measurements, and 14 direct shear tests were performed.

Calibration

During the previous testing program for the Diablo Canyon power plant (November 2000),
the transducers were recalibrated in-house and the new calibrations checked against the prior
calibrations prior to testing. In the case of the 50 kip Interface load cell (used for the unconfined
and triaxial compression tests) and the two 2 kip Lebow load cells (used for the direct shear
tests), the linearity and accuracy of the cell readings were compared to the loads as measured by
a 20 kip Morehouse proving ring. The calibration of the 200 psi Viatran pressure transducer
(used to monitor and control the confining pressure of the triaxial tests) was checked with a high
precision, 300 psi Heise pressure gauge. The calibration of the Schaevitz LVDTs with a 0.2 inch
stroke were all checked with an electronic Mitutoyo precision micrometer head. Finally the
calibration of the Transtek LVDT with a 1 inch stroke (used to measure the shear displacement
of the shear box) was checked with a mechanical Mitutoyo micrometer head. Of these checks,
only one load cell (the one used to measure the normal load in the shear box) resulted in a slight
shift from the original calibration. For this 2000 Ib load cell, a shift in the gain of about 25 Ib (an
error of 1.2%) was encountered. Before testing, the gain was adjusted to eliminate this error.
Both of the Lebow cells appeared to have a 2 Ib hysteresis (ie a 0.1% error) which developed
during a loading/unloading cycle. The calibration sheets are appended to this letter report.

Test Procedures
The tests were all performed following the applicable ASTM procedures (ASTM 2938,
ASTM 2664, a modified version of ASTM 4767, and ASTM 5607). The specific procedures

used at GTU are appended to this letter.

Test Results

The results of the testing program are summarized below. With the exception of the
unconfined compressive strengths, all of the values require some interpretation of the plotted test
results. The derived values presented in the summary tables below express one interpretation.
Alternative approaches for deriving the rock properties are possible. The plots appended to this
letter report should be referred to in evaluating the properties selected for these summary tables.
In the case of the unconfined and triaxial test samples, the densities have been calculated from
the measured sample dimensions and weights.

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
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Unconfined Compression Test Result Summary

Sample Boring Description Density E v G
Number | (Depth) : (pcf) | (x10°psi) (psi)
1 01-A Tan well cemented medium grained | 161.4 1,520 NR? | 2888
(19.57) sandstone. (.08)
2 01-A Tan medium grained sandstone 146.6 649 NR 1113
(24.57) (.55)
4 01-D Tan weak clayey medium grained 142.3 75.8 15 207
(25.57) sandstone.
6 01-D Tan fine to medium grained 147.1 630 30 959
(48.5") dolomitic sandstone.
9 01-G Tan fine grained dolomitic 138.2 1,670 .18 3702
(28.8") sandstone.
10 01-G Gray friable clayey medium grained { 130.7 15.2 NR 136
(69.07 sandstone. (.03)
11 01-H Tan fine grained dolomitic 138.9 1,090 A3 2434
(11.0) sandstone.
12 01-H Tan fine grained dolomitic 155.1 4,000 33 | 10,252
(52.5") sandstone.
14 01-CTF-A | Gray fine to medium grained soft 128.8 35 .29 289
(8.8") sandstone
15 01-CTF-A | Tan clayey friable medium grained | 138.3 119 17 400
(13.5") sandstone.
18 01-B Tan fine to medium grained 147.3 2,330 23 4778
(26.5%) (dolomitic?) sandstone.
19 01-B Tan medium grained sandstone., 132.4 206 23 452
(38.0M)
22 01-C Tan fine grained (dolomitic?) 155.0 4,920 23 4504
(24.0°) sandstone.
26 01-E Tan fine grained (dolomitic?) 129.4 143 .20 437
(22.0") sandstone.
28 01-E - Tan fine grained (dolomitic?) 135.8 850 15 2958
(49.0") sandstone. '
30 01-F Light tan medium grained 138.9 1,250 .20 2543
(57.6") sandstone.
38 01-1 Dark gray fine grained dolomitic 144.2 794 .30 1834
(159.5") sandstone.
39A 01-1 Tan fine to medium grained 140.3 NP NP 505
(130.4") sandstone.
40A 01-I Tan thinly bedded fine grained 142.0 2,140 17 6373
(88.4") dolomitic sandstone.
42 01-1 Tan fine grained dolomitic 141.5 794 NR? | 3504
(44.0") sandstone. (.10)
Abbreviations:

NR - The values do not appear to be reasonable.
NP - The sample was so weak that the modulus test was not performed.

Diablo Canyon ISFSI
Data Report I, Rev. 1
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Triaxial Test Result Summary (conventional hard rock test procedure)

Sample | Boring Description Density E v . [}
Number | (Depth) (pch) | (x10°psi) (psi) | (deg.)
3 01-A Gray medium grained weak 1453 33 NR 100 40
(35.5%) friable sandstone.
5 01-D Tan medium grained clayey 144.5 63 NR? 170 26
(28.0") weak sandstone. (.06)
13 01-H Gray clayey friable medium 131.7 8.7 .16 95 22
(57.0") grained sandstone.
17 01-CTF-A | Gray clayey friable medium 127.1 NP NP 78 8
(53.8") grained altered sandstone.
32 01-F Gray clayey friable soft fineto | 135.8 83 32 90 6
(117.7) medium grained sandstone.
Abbreviations:
NR - The values do not appear to be reasonable, or it was not possible to measure a value.
NP - The sample was so weak that the modulus test was not performed.
Notes: ‘
Sample #27, Boring 01-E (41.2°), was too weak to perform a modulus test and it fell apart
on trying to load the sample into the triaxial cell. Therefore there is no entry in this table
for the sample.
Triaxial Test Result Summary (weak rock test procedure w/ pore pressure)
Sample Boring Description Density E v C '
Number | (Depth) : (pch | (x10°psi) (psi) | (deg.)
7 01-D Tan clayey altered medium NM NP NP 17" 25
(55.8) grained sandstone. 25 25
16 01-CTF-A Tan clayey friable altered 133.2 60.6 17 95 22
(48.8°) medium grained sandstone.
21 01-C Gray clayey friable medium 132.5 NP NP 26° 8
9.57) grained sandstone. 41 24
25 01-E Tan fractured and sheared weak | 135.8 NP NP 22° 30
(7.07) clayey altered fine grained 12 44
dolomitic sandstone.

Abbreviations:
NP - The sample was so weak that the modulus test was not performed.
NM - The weight was not measured as the sample was too weak.

Notes:
1. The first set of c,¢ values are at a strain of 3.0% and the second set of values are
assessed at 5.3% strain. '
2. The first set of c,$ values are at a strain of 2.8% and the second set of values are
assessed at 4.7% strain.
3. The first set of ¢,$ values are at a strain of 1.7% and the second set of values are
assessed at 3.4% strain.

Diablo Canyon ISFSI I-910f203
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Direct Shear Test Result Summary

Sample Boring Description S;. ¢
Number | (Depth) (psi) (deg.)
20 01-B Slightly wavy contact between hard dolomite and soft | 5.9 (1) | 24.5 (i)
(48.8") clayey altered dolomite. 63 | 21.0(D
23 01-C Very thin gray clay coated slickensided joint in gray 1.0 (1) 9.7 (i)
“41.4°) medium grained sandstone. 34D 7.3 ()
24 01-C Wavy lightly bonded joint with a thin tan clay coating | 2.8 (i) 4.7 (1)
44.3%) in tan medium grained sandstone. 34 5.5()
29 01-E Planar well mated bedding joint in tan fine to medium | 4.5(1) | 40.5 (1)
(51.87) grained sandstone. 06(H) | 41.6 ()
31 01-F Tan sandy soft clay seam (0.5-1.0” thick) in tan clayey | 3.9 (i)’ 0 ()
(117.0") fine to medium grained sandstone. 4.7 (@ 0D
33 01-F Gray clay seam (<0.05” thick) in gray weak clayey 3.5(0) 12.8 ()
(118.3") medium grained sandstone. 7.3 () 9.4 (f)
34 01-CTF-A | Contact between tan sandy clay and tan clayey fineto | 5.8 (1) | 29.3 ()
(32.6") medium grained sandstone.
35 01-H Dark gray clay filled irregular joint (0.1-0.4” thick) in | 2.1 (i) 1.7(0)
(94.5™) oray clayey medium grained sandstone. 5.1 (D) 3.8(D
36 01-1 Planar bedding joint in tan thinly bedded very fine 17.8(1) | 35.1()
(174.0") grained dolomitic sandstone. 54 | 31.1(H)
37 01-1 Bedding plane joint in tan fine grained dolomitic 1.1 18.3(1)
(168.5™) sandstone, with a thin lamination and clay coating. 2.4 17.8 (f)
39B 01-1 Tan clay seam (0.1-0.2” thick) in tan fine grained 2.8 (i) 9.4 (i)
(130.4") dolomitic sandstone. 3.3 8.3
40B 01-1 Planar bedding joint in tan fine grained dolomitic 9.9() | 347Q)
(88.8") sandstone. 500 | 29.1 (D
41A 01-1 Tan clay seam about % inch thick in tan fine grained | 4.4 (i) 19.8 (1)
(45.6") sandstone. 43 @ 15.3 ()
41B 01-1 Planar bedding joint in tan fine grained dolomitic 6.7() | 44.0()
(46.1°) sandstone. 1.6 (D) 36.4 (f)
Abbreviations:

i - Initial strength parameters.
f - Final strength parameters.

Notes:

1. - The sample strength actually decreased slightly with increasing normal stress.

Unconfined Compression Test Results

The strengths of these samples spanned a large range, from 28.9 psi to 10,252 psi. This

range truly represents the large variation of sample competencies found in these samples, from
weak plastic clayey altered sandstone to quite competent fine grained dolomitic sandstone. The
sample strengths can somewhat arbitrarily be broken down into sub-categories as follows:

Data Report I, Rev. 1

Numberof |  Range of Moduli Poisson’s Ratios
Samples | Strength (psi) (x10° psi)
3 28.9-207 3.5,15.2,75.8 NR(.03), .15, .29
4 400-505 NP, 119, 143, 206 NP, .17, .20, .23
3 959-1834 630, 649, 794 .29, .30, .30
6 2434-3702 | 794, 850, 1090, 1250, 1520, 1670 | NR(.08), NR(.10), .13, .15, .18, .20
2 4504-4778 2330, 4920 23, .
1 6373 2140 17
1 10,252 4000 .33
4
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It should be noted that this distribution of strengths may be skewed toward the high end due
to sampling bias. Much of the core observed in the core boxes was quite fractured and clayey and
often was highly disturbed. It was often difficult, if not impossible, to obtain representative
samples of these weaker materials. On the other hand there were also quite a few lengths of
competent core obtained from the drilling program which were overlooked for testing as they
were not thought to be critical for slope stability design.

Conventional Triaxial Test Results

The samples selected for the conventional triaxial tests generally consisted of weaker rock.
These samples were weak enough to exhibit quite plastic behavior. The range of moduli were
well within the range of the range of those measured in the weakest grouping of the unconfined
compression test results, indicating that the unconfined strengths were likely quite low. These
soft samples generally exhibited strain hardening behavior. Except for Sample 5 which failed at a
fairly low strain of about 1.5%, the other samples reached their peak strengths between about 3-
6%. It may be that the strengths measured at these large strains are not appropriate for design as
any structure supported on such a mass might not be able to sustain such large strains. In light of
these considerations, the strength values reported in the summary table may need to be reduced.

Triaxial Test Results (weak rock procedure with pore pressure measurements)

These samples were generally the weakest of all of the samples. As such, great care was
required to load the samples into the triaxial cell. Sample disturbance which would have been
incurred by performing the modulus tests on these samples was thought to be so great that
modulus testing was only performed on one of the four samples. It is interesting to note that the
samples which was strong enough to allow modulus testing was also the only sample which
exhibited quite standard stress-strain behavior with peak strengths being attained between 1.9
and 2.8% strain, with little strain hardening behavior. The other three samples exhibited
prominent strain hardening behavior.

The strain hardening behavior made it difficult to establish any definitive strength for the
samples, as no peak strengths were achieved. For these samples, a strain based failure analysis
was performed. This analysis was developed for another PG&E project, Scott Dam, and a
technical note detailing the approach is appended to this letter report.

The samples generally exhibited significant pore pressure increases during the tests. These
pressures increased quite rapidly during the initial loading phase of each stage, and once the
constant slope, strain hardening phase was entered, the pore pressure remained quite constant,
although they did appear to decline slowly as the samples continued to strain harden.

The first strength measured for Sample 16 occurred unexpectedly soon, and as a result, the
sample weakened slightly before the sample could be unloaded in preparation for the next stage.
Therefore the two strengths in the subsequent stages are likely less than what one might measure
on an undisturbed sample. Consequently, the later two Mohr circles for this sample may be a bit
too small to represent the undisturbed strength of this sample. The true cohesion may be a little
smaller, and the true friction angle may be a little bit higher than reported in the summary table.

The analysis of the Sample 21 test result presented a dilemma in that the last stage was
characterized by a quite nonlinear hardening curve. This behavior is quite unusual and made it
difficult to chose an appropriate linearization to represent the hardening during this stage. One
choice has been made and the circles drawn accordingly. The change in ¢ and ¢, from one strain
to another is quite extreme and is likely a consequence of this choice. One has a great deal of
freedom in analyzing this test result, and this result may wish to be revised.

Direct Shear Test Results

These test results appear to fall into three categories. The clean bedding plane joints,
Samples 29, 36, 40B, and 41B, all had quite high friction angles in the range of 34.7- 44.0° for
initial values and 29.1-41.6° for final values. A group of four samples, Sample 20, 34, 37, and
41A, generally contained a fair amount of clay and had friction angles ranging from 18.3-29.3°
for initial values and 15.3-21.0° for final values. The third category of samples had very low
friction angles ranging from 0-2.8 ° for initial values to 0-9.4° for final values. All of these
weakest joints were also coated with clay. The very low friction angles (three of the samples had
friction angles less than 5.5°) were likely a result of the clay coatings being sheared in an
undrained condition.

Diablo Canyon ISFSI 1-930f 203
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The most interesting test was that of Sample 31. This thick clay filled joint actually
exhibited a “negative” friction angle. As the normal load was increased, the shear strength
actually decreased. This decrease was not a manifestation of strain softening, as the test was
repeated and the behavior was duplicated. Instead it is likely that the initial normal load was high
enough to take the clay filling into a near plastic state. Under these lower normal loads, the clay
could sustain some shear load. At higher normal loads, the clay likely became plastic and even a
relatively small shear load was sufficient to result in plastic shear flow. It should be noted that
following the test the clay in this joint was heavily deformed and for the most part had squeezed
out of the joint.

The stress-displacement curve for Sample 34 is quite unusual. This irregular shape is not a
real indication of the sample shear displacements, but is rather a manifestation of extreme shear
box rotation and the positioning of the shear displacement transducer. The shear and normal
stresses however are unaffected by the box rotations and they can still be used to derive the
initial failure envelope.

Sinc s

Anders Bro
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Analysis of Multistage Triaxial Test Results for a

Strain-Hardening Rock
A. BROt

INTRODUCTION

Some weak rocks appear to behave quite differently
from conventional rocks in that failure is characterized
by a significant amount of strain hardening. This
behavior creates a problem if the results are to be
interpreted using a conventional peak strength ap-
proach. An analysis is presented here which incorporates
strain in the failure envelope. The final result of the data
reduction is a relation between cohesion and strain, and
friction angle and strain.

WEAK ROCK BEHAVIOR IN MULTISTAGE TRIAXIAL
COMPRESSION

The procedure for performing a multistage test is to
apply the first confining pressure, and then to steadily
increase the axial load until the sample deforms
plastically. The confining pressure is then increased and
axial loading is resumed until the sample fails a second
time. This procedure is repeated for as many stages as
desired.

A typical stress-strain curve (Fig. 1) starts with a steep
recoverable loading period (Section A). At some point,
nonrecoverable deformations begin (Kinkpoint B) and
the loading curve continues at a decreased, but fairly
linear slope (Section C). The increase in the confining
pressure occurs at Point D, after which the next loading
cycle begins.

The initial slopes of the recoverable loading sections
(e.g. Section A) appear to be fairly constant from one
confining pressure to the next. On the other hand, the
slopes of the post-kink stress—strain curves (e.g. Section
C) appear to increase as the confining pressure increases.
In addition, the post-kink slope appears to be fairly
linear for the range of strains involved in these tests
(< 5%). However, if a sample is taken to very large
strain (10-20%) the slope tends to decrease and
ultimately becomes horizontal.

In light of the strain dependent strength and the large
strains required to reach ultimate strength, conventional
data reduction techniques may be unsuitable for these

1Ged Test Unlimited, 800 Peralta Avenue, San Leandro, CA 94577,
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test results. Instead, a method of reducing the data is
proposed which accounts for the strain hardening. With
this analysis in hand, an engineer has a rational
approach for determining the material strength.

DEVELOPING A STRAIN HARDENING FAILURE
ENVELOPE

The steep sections of the stress—strain curve are treated
as elastic, and the post-kink sections (e.g. Section C)
represent strain hardening failure. To develop a failure
envelope for a strain hardening material, one needs to
evaluate the material strength when subjected to two
different confining pressures, but at the same strain. This
requirement is not physically possible. Instead, a small
extrapolation is used to arrive at the desired infor-
mation. In numerous tests, the post-kink slope continues
in a nearly linear manner for a large range of strains.
Thus, it is not unreasonable to make a small
extrapolation of Section C outward to a strain greater
than the kink-point of the next test stage (c.g. to Point
E). A vertical line can then be drawn which intersects the
second stage results (Point F) and the first stage results
(Point G). These two points represent the strength of the
material at this one strain, but at two different confining
pressures. Thus, one can develop 2 pair of Mohr circles
(the solid circles in Fig. 2) and develop a C and ¢ for
this one strain. One repeats the process, extending the
stress-strain curve for the second stage to past the third
stage kink-point strain, and develops another pair of
Mohr circles (the dashed circles in Fig. 2) and a failure
envelope which is representative of this larger strain.
Finally, the resulting cohesions and friction angles are
plotted as 2 function of strain (Fig. 3).._

The accuracy of this anaiysis can be checked by
recovering the original stress-strain curve from the C
and ¢ vs strain plot. Two back calculated strengths have
been plotted in Fig. I as heavy crosses. These strengths
are obtained by: (1) determining the cohesion and
friction angle for the desired strain; (2) calculating the
effective axial stress at failure using the equation:

o) = 2Ctan(45 + %) + o,-tan’(4$ + %)
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Fig. 1. Typical triaxial test result—axial stress, cell p and le water p vs axial strain.

in which the confining pressure is the effective confining
pressure; (3) adding the sample water pressure o arrive
at the axial strengths as plotted in Fig. 1.

So, is the analysis any good? The two back calculated
bold points appear to be somewhat representative of the
sample strengths at two different confining pressures.
But there seems to be a problem when the strength of the
sample subjected to the highest confining pressure is
projected backward to smaller strains (the small crosses
in Fig. 1). This curve has a slight upward concavity,
which is contrary to the expected behavior. One would
expect the slope of the stress-strain to decrease with
increasing strain. Despite these small inconsistencies,
the results are quite reasonable considering that the

analysis is based on only four points extracted from the
stress—strain curve. The deviations from the measured
strengths are likely due to the linear approximation of
the strain hardening process. In fact, these post-kink
slopes gradually decrease with strain. It should be
possible to more accurately account for these nonlinear-
ities using a four stage test. A second order relation
could then be developed between the cohesion and
strain, and the friction angle and strain using the
strengths measured at three different strains. This
refinement would increase the accuracy of the analysis,
but make it more complicated and unwieldy. (Also, such
refinements might not be warranted in light of the highly
variable nature of these weak rocks.)
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Fig. 3. Cohesion and (riction angle as functions of strain.

POSSIBLE EXPLANATION FOR THE SAMPLE
BEHAVIOR

Whereas homogeneous rocks tend to result in either
elastic—plastic or elastic-brittle behavior, these strain
hardening rocks consist of a highly heterogeneous
mixture of weak and strong components. The weak rock
could be thought of as a hard skeleton (comprised of
relatively hard rock chips, layers and rounded aggregate)
surrounded by a weak clayey matrix. As the sample
begins to be loaded, the stiffer skeleton sustains the
majority of the load, and the sample behaves in an elastic
manner. As the load increases further, the contacts
between the skeleton members exceed their shear
strength and tend to slide, resulting in the start of plastic .
deformation. As sliding develops on the contacts, the
skeleton is constrained by the weak matrix. The weak
matrix starts to become stressed and the contacts come
to a new state of equilibrium. As the sample is loaded
further, the skeletal contacts are remobilized. As a larger
proportion of the weak matrix constrains the contacts,
the strengths of the skeletal contacts increase, thus
resulting in a strain hardening behavior. After a large
amount of strain, all of the matrix is mobilized to a fully
plastic state, and can no longer constrain the skeleton.
Subsequently, the sample becomes perfectly plastic, or
possibly weakens as it starts to break apart.

One of the implications of this hypothetical mechan-
ism of deformation is that it may be difficult to develop
a model material with strain hardening behavior which

would be suitable for performing parametric Iaboratory___
studies. If this model of weak rock is valid, the structure -

1-970f 203

of the strong skeleton may prove to be just as important
as the relative proportion of the weak and strong
components. The difficulty may come in trying to
replicate this skeletal structure.

USING A STRAIN HARDENING ENVELOPE FOR THE
ANALYSIS OF STRUCTURES

Conventional limit analyses are generally based on the
ultimate strength of the rock. For materials such as those
discussed here, such an approach would be inappropri-
ate. A structure would likely fail before the foundation
materials could reach the large strains which accompany
their ultimate strength. Thus, some strength less than the
ultimate strength would be more suitable for design. The
question is what should that strength be? Another,
possibly more tractable approach is to ask the question
of how much strain can be accommodated by the
structure, and consequently the maximum strain which
the ground can be allowed to sustain. Once this
assessment is made, the rock strength parameters can be
determined. One advantage of this approach is that the
analysis could be confirmed directly with field measure-
ments of displacement (as opposed to inferred stress
measurements) as the structure is being constructed and
after it is in-service.

Acknowledgemenis—1 would like to thank Richard E. Goodman, as
well as Bob McManus and those in his group at Pacific Gas & Electric
for their friendly help and discussions during the testing program when
some of these ideas were developed.
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G Date: j2-15-oco

Test e Technician:_ A Bro
Uhlimited Temperature:__2.2°¢C_

LOAD CELL CALIBRATION SHEET
(in-system calibration)

Load Cell Mfg: Jebgsw Capacity:_2.000_(Ib) Model #:_21¢94 Serial #: 4 £7  (Mor~ac
Signal Conditioner Mfg: Daytronics Model #: 9187A Serial # Loxe)
Data Acquisition System Mfg: Computer Boards, Inc. Model #: CIO-DAS 1600 Serial #: none

Input Range: Bipolar SV Software Calibration Factor: 460 (Ib/V) ot 149346
Shunt Calibration Resistor: (chms) EquivalentLoad: _/5)3 (b)) 04> MEW- 120
Reference Proving Ring Mfg: Morehouse Range: 20,000 [b Series #: S100 Serial #: §92 )

Reference Calibration Date: August 3, 1995 Reference "ASTM Uncertainty" (2.4xStd. Dev.): 7.17Ib

Proving Ring Deflection: D = -0.1184 + 0.01786L +1451x107* 12
Proving Ring Temp. Correction: D,; = D, —0.00027(7 - 23)D,

Load Cell | Proving Ring Proving Ring Proving Ring Load Error
Readings Reading Deflection

t.5% *f (measured/corrected)

(1b) (divisions) (divisions) (1b) (1b)
o) &7 = i L%

213 /0.3 3.6 208 15
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léot 349 28 2 1583 +28
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178 272.8 2 0.1 1Ha7 + 1
2] 290 17 ¢ 380 ¥10
7328 20.9 9. 7L +2
L0272 17. 3 /o.¢ Loo +2
294 13.82 7. 404 -3
199 10.3 3. zog -7

o &8 o! A -0

Comments:
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Date: /2-{5-0c©

Test '_ Technician: A .Bro
Unlimited Temperature: 22 ¢

LOAD CELL CALIBRATION SHEET
(in-system calibration)

Load Cell Mfg: L bow) Capacity: 2_cc0__(Ib) Model#: 21 6P Serial #: 4¢ ¢ | S )
Signal Conditioner Mfg: Daytronics Model #: 9187A Serial#:_ — con®™
Data Acquisition System Mfg: Computer Boards, Inc. Model #: QIQ_D_A_S_l@Q Serial #: none

Input Range: Bipolar 3V Software Calibration Factor:__ &¢o (Ib/V)

Shunt Calibration Resistor: (ohms) Equivalent Load: {473 (lb)

Reference Proving Ring Mfg: M_QLe_b_o_s_q Range: 20,000 b  Series #: $100 Serial #: 892

Reference Calibration Date: August 3, 1995 Reference "ASTM Uncertamty" (2.4xStd. Dev.): 7.171b

Proving Ring Deflection: D = —0.1184 + 0.01786L + 145 1x107% 1?
Proving Ring Temp. Correction: D,; = D, —0.00027(T - 23) D,

Load Cell | Proving Ring Proving Ring Proving Ring Load Error
Readings Reading Deflection
T.5 z . (measured/corrected)
(1b) (divisions) {(divisions) (Ib) (Ib)
O £.8 o o A
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40| . J4.0 Z.2- 4/0 -9
rAel.Y 17 L /o8 &t/ )
202 21 4.2 s01 + 1
777 %7 17.9 297 +2
197 28 f 2!.3 [19% |
1407 31.9 25, 14 40 -3
4%, 25.% 28.6 14 O4 - &
[ FoD 29.0 32.2 1807 -7
1280 4,1~ 354 (17878 -5
¥ e12) 29.0 32.2 /1807 -7
[ 592 38,4 28,6 106 -8
/394 3.8 2 5.0 jdfod -10
1199 2817 204 /2.0 3 ~y
789 24.S /7.7 997 -8
795 2 1.0 4,2 801 A
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190 10.2 3.4 [ 47 -7
12 68 o o
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T t Date: )2 -/S5 —co
es ._ Technician:_A. 1S ro
Uhnlimited Temperature:_29°¢_

LOAD CELL CALIBRATION SHEET
(in-system calibration)

Load Cell Mfg: [nierFce Capacity: {0,000 (Ib) Model #:_J2.10A0 /0% Serial #: £ 3854

Signal Conditioner Mfg: Davtronics Model #: 9187A Serial #: —

Data Acquisition System Mfg: Computer Boards, Inc. Model #: QIJLQM
Input Range: Bipolar SV Software Calibration Factor:

Shunt Calibration Resistor:

Reference Calibration Date: August 3, 1995 Reference "ASTM Uncertainty" (2.4xStd. Dev.): 7.171b

—-0.1184 + 001786 L + 1.451x107% 1?
Proving Ring Temp. Correction: D,; = D, —0.00027(T - 23) D, (Mm

Proving Ring Deflection: D =

2. 00D

(b/v)

___—  (ohms) EquivalentLoad: 3572 (lb)
Reference Proving Ring Mfg: Mg[ghggsg Range: 20.000 b Series #: S100 Serial #: 892

Serial #: none

= .oY. "’ "*o*“/\—'—ﬁ)

Load Cell | Proving Ring Proving Ring Proving Ring Load Error
Readings Reading Deflection
rz =zl (measured/corrected)
(Ib) (divisions) (divisions) (Ib) (Ib)
o oSS () o 0
[O1o 242 ‘8 (o014 -4
200D §2..7 35.9 20(3 - 13
R0(2— L O.7 £2.9 kY- 4 - 5
doz & 79.0 72.2 4036 -10
KXY &S 27.0 30.2 5036 -1t
oLy /147 (08. 1 L0330 -2z
7208 132 .4 12.5.8 70 1O -2
B020 /510 194, 2 8028 432
vas Y i 1689 1L2.1 8017 o
7231 142, 1 19,3 7923 +8
4892 /2.2 126 4 6382 + 4
5997 [/4. 2 o2 5994 +4
Soof 7é-5 82,7 Lopd )
Y012 78..S 7.7 donR + 4
2968 5%.9 53,/ 2872 -y
2 o000 42. &6 35.8 2N 8/ -8
297 24.6 178 - -5
/) 4-9 4/ é "
Comments:
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Geo
Test
Uhlimited

Date: j2. /1S /¢
Technician: . X rp

Temperature:_75°F =24'c

LOAD CELL CALIBRATION SHEET
(in-system calibration)

Serial #:_ 59747

- -

Load Cell Mfg: [utecFece

Capacity: § ¢, (Ib) Model #: 221 A0

Signal Conditioner Mfg: Daytronics Model #: 21_8143 Serial #:
Data Acquisition System Mfg: Computer Boards, Inc. Model #: CIQ DAS 1600 Serial #: none
Input Range: Bipolar 5V Software Calibration Factor: /0,600 (b/V)

__ (ohms) EquivalentLoad: (7 § 95 (Ib)

Shunt Calibration Resistor:

Reference Proving Ring Mfg: Morehouse  Range: 20000 Ib  Series #: S100  Serial #: §92
Reference Calibration Date: August 3, 1995 Reference "ASTM Uncertainty" (2.4x5td. Dev.): 7.17lb

Proving Ring Deflection: D =

~0.1184 + 0.01786 L +1451x10°* [
Proving Ring Temp. Correction: D; = D, —0.00027(T - 23)D,

Load Cell | Proving Ring Proving Ring Proving Ring Load Error
Readings Reading Deflection
t 0lb (measured/corrected)
(Ib) (divisions) (divisions) (1b) (lb)
@) 7.3 o <] o
2 o #¥2 3s.7 2002 s 2
Y$o 30 79.5 72,2 4936 -G
Logvo [[4.7 (07,4 5231 +9
R foe> [S0.& (433 7978 +22
10,020 /187 4 180, 1 10 002 + 11
12,050 224.4 217,/ 12,094 + 6
/do0z0 260-2 252.9 (Yo7 +13
{610 29¢.8 2.89.5 [HonT +3
(8,039 333.7 32¢.4 18018 +12
1?7 040 352.5 342 19040 o
(7920 332.) 324.2 /72931 il
16010 2 9¢.8 287.S b DT +3
1M, g 2 57.% 2525 1398 5 415
{2, 000 2232 215.9 /1978 422
4990 1 8E&.7 17 7.4 9970 420
Lozo I 1 3.8 gooé +id
5936 113.3 /10€.0 5913 +17
4930 79.3 72.0 4025 +5
zo/o 43! 35. 8 2008 + T
o 7.1 ~ .l - 6 + 6
Comments:

3 Ami)cbpau to 19 Kips M’ ool Avr

vaz%du

%4.—'—- ed Filne

27069 N. Bloomfield Rd., Nevada City, CA 95959

Diablo Canyon ISFSI
Data Report I, Rev. 1

I-1020f 203

Tel/Fax (530)470-0583 email: abro@mindspring.com




Geo

Test Date: /2.-/¢ -o©
Uhlimi Technician:___ 4. Bro
nlimited Temperature: 2 /%,

PRESSURE TRANSDUCER CALIBRATION SHEET
(in-system calibration)

Transducer Mfg: Vietran Capacity: 200 (psi) Model #:__j 04 Serial #: 21| S 44
Signal Conditioner Mfg: Daytronics Model #: 9§87A Serial #; —

Data Acquisition System Mfg: Computer Boards, Inc. Model #: CIO-DAS 1600 Serial #: none
Input Range: Bipolar 5V Software Calibration Factor: <O (psi/V)

Shunt Calibration Resistor: ~—— _ (ohms) Equivalent Load: — (psi)
Reference Gauge Mfg: _Helee

Reference Calibration Date:_¢, — 19~ 9.5

Comments:

Range: 300 s ¢ Model#: 2. Serial#:.C- §476 Y

Transducer | Reference Error
Reading Reading
+.2 +,2

(psi) (psi) (psi)
=) 0.5
20.0 29.0
&0 .1 oD
47.-© 6790
23. 7 775
oY 1080
2.9 {21.2
492.3 ($2.3
/0.9 1608
[80.2 (80,
/0. S 7231
141.0 1¥1.0
[20.0 122.0
1005 ted e S
29. ¢ 79. 5
L1 ¢!l.o
VYo, S “o, S
19.% 12.9
& e, 5

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI

I-1030f203
Data Report I, Rev. 1



Ge;., : Date: .5§ ‘/[o !
es ., Technician: _L‘Zb_@
Uhlimited Temperature:__J/ "¢

PRESSURE TRANSDUCER CALIBRATION SHEET
(in-system calibration)

Transducer Mfg: |/jatro w Capacity:_S@0 __ (psi) Model #: /O Serial #:_2_11S Y3
Signal Conditioner Mfg: Daytronjcs Model #: 9187A  Serial #:

Data Acquisition System Mfg: Computer Boards, Inc, Model #: CIQ-DAS 1600 Serial #: none

Input Range: Bipolar 5V Software Calibration Factor: 100 (psi/'V)

Shunt Calibration Resistor: — (ohms) Equivalent Load: — (psi)
Reference Gauge Mfg: Uerse Range: 200 ael Model#: _J2° Serial #: & SE676 Y4

Reference Calibration Date:_¢ -/ 7 -9,

Transducer | Reference Error
Reading, Reading
elect. . *.2ps5¢
ior e (psi) (psi) (psi)
Q (=] %)
2%o0./ 220 +.1
252.2 252 4.2
203.7 203 +,3
I51.4 /51 +4q
101.0 (00,7 +.3
Jo.3 S0.3 )
o 0 fin)
Comments:

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI I-1040f203
Data Report I, Rev. 1



GeO Date: )3 -/ (-0

Test Technician;: A4 . Q3 ~o
Unlimited Temperature:__J9°C_,

LVDT CALIBRATATION SHEET
(in-system calibration)

LVDT Mfg: Schaeutz— Model #:pc 4-220-100 Serial #:_744 g
Signal Conditioner Mfg: Daytronics Model #: 9130 Serial #: —
Data Acquisition System Mfg: Computer Boards, Inc.  Model #: CIO-DAS 1600
Serial#: none )

Input Range: Bipolar 5V Software Calibration Factor: | (in/V)
Micrometer: Mitutoyo  Model #: 350-711-10  Serial #: 109105

Precision: 0.00005 inches  Calibration Date: none

Micrometer LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)
) ~ S ove
.02 -3.958
oH -2..92C
06 - /. 8?3
.08 - - Bss
- [0 +. 186
-1 +jl.z2Y
Naed 2.2.59
216G 22914
A H.22 9
132 4,958
-18 9,326
.G 3.2%0
1 2.2 5&
12 l.2.2.3
. (o .18
OR ~e 857
06 —-1.89¢«&
Pela -2.729
.0z -3.957
o — 5.0
Comments

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-058 email: abro@mindspring.com

Diablo Canyon ISFSI 1-1050f 203
Data Report I, Rev. 1



GeO Date: 43 ~t6~-0o

Test Technician: A4 . 33+
Unlimited Temperature:___/8°¢

LVDT CALIBRATATION SHEET
(in-system calibration)

LVDT Mfg: Scceuvits Model #:re4-220-/®Serial #:_ 7429
Signal Conditioner Mfg: Daytronics Model #: 9130 Serial #: ~
Data Acquisition System Mfg: Computer Boards, Inc. Model #: CIO-DAS 1600
Serial#: none

Input Range: Bipolar 5V Software Calibration Factor: / ~ (in/V)
Micrometer: Mitutoyo Model #: 350-711-10  Serjal #: 109105

Precision: 0.00005 inches  Calibration Date: none

Micrometer LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)
o -¢.9%%
02 “Ho9z
-1 -3.0¢c0
00 ‘Zv O»SO
.08 —/. 023
10 pro — .. OlY
L12 + 1LO03D
e | + 2.0
A 2099
IR 4.039
9900 4,967
-18 4,037
/6 I.049S .
4 2.043
o/ 2. .28
+10 4+, 01y
OB -~ 1.0z
.06 ~2, O52
.04 -3.04o
-02Z- “4.04y
o) 4997
Comments
. Tle ; 2 gL 2 [&&G—AI e Y

=7/ By s
Fal

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-058 email: abro@mindspring.com

Diablo Canyon ISFSI I-1060f 203
Data Report I, Rev. |



Geo Date: (7-16-co
Test Technician:_ A . [3co
Unlimited Temperature: ; 8°c.

LVDT CALIBRATATION SHEET
(in-system calibration)

LVDT Mfg: S\ zeutr Model #7ca-2 0t Serial #: 747 4
Signal Conditioner Mfg: Daytronics Model #: 9130 Serial #; —
Data Acquisition System Mfg: Computer Boards, Inc. Maodel #: CIO-DAS 1600
Serial#: none

Input Range: Bipolar 5V Software Calibration Factor: { (in/V)
Micrometer: Mitutoyo Model #: 350-711-10  Serial #: 109105

Precision: 0.00005 inches  Calibration Date: none

Micrometer LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)
a -4. 776
02 -3, 782
o) i -2 9&0
,06 -1 972
.08 -. 959
. [(p0T 4. 0858
A +/. L7
Vi 2.07/(
A 5. 078
WA “4.08¢
197 4.7 58
.18 Y, 082
(¢ 3.075
Waid 2.57/
S LOLY
. (6 +, OS7
.68 ~ . 7¢0°
06 -1.973
04 -2.98
01— -3.99~
o -4, 995
Comments

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-058 email: abro@mindspring.com

Diablo Canyon ISFSI I-1070f 203
Data Report I, Rev. 1



Test

Unlimited

LVDT CALIBRATATION SHEET

(in-system calibration)

LVDT Mfg: Scheev/tz

Signal Conditioner Mfg: Daytronics
Data Acquisition System Mfg: Computer Boards, Inc.

Model #: 9130

Date: /2-/6-00
Technician: A Dro

Temperature:__/8°c_.

Model #: pea-220-/opSerial #:_ 74 < 3
Serial #: —
Model #: CIO-DAS 1600

Serial#: none
Input Range: Bipolar 5V Software Calibration Factor: (in/V)
Micrometer: Mitutoyo  Model #: 350-711-10  Serial #: 109105
Precision: 0.00005 inches  Calibration Date: none
- Micrometer LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)
o ~4.997
LO T -3, 978
O —Z2.978
06 -/, 978
O -0, 97¢
- /0 OTD + . 033
/2 /.02 S
i 2038
’ /é 3.0 "S‘O
/8 4,043
192 4801
208 4.639
i S-036
14 2.037
ol Z— LA
L ./0 029
T LoR - /.00
Pl - 2.0/
09 -3.040
O ~Y% 10
0008 S5 - Y,927) _
Comments
gt o LODT Zlpt Slh L pitio ) bl doleto
+° o lea .o St °

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (330)470-038 email: abro@mindspring.com

Diablo Canyon ISFSI
Data Report I, Rev. 1

1-1080f 203



Geo

Date: 12.-1 -0
Test Technician: A.1Rr>
Uhlimited Temperature: | 7°¢~

LVDT CALIBRATATION SHEET
(in-system calibration)

LVDT Mfg: Celaevto Model #:Pc -3 10-1aSerial #: 7 ¢ 7 |
Signal Conditioner Mfg: Daytronics Model #: 9130 Serial #;_ —

Data Acquisition System Mfg: Computer Boards, Inc. Model #: CIO-DAS 1600
Serial#: none

Input Range: Bipolar 5V Software Calibration Factor: ) (in/V)
Micrometer: Mitutoyo Model #: 350-711-10  Serial #: 109105

Precision: 0.00005 inches  Calibration Date: none

Micrometer

LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)
/o) - 4.¢27
ol i -3. 792
L0 -2, 99¢Y
06 -1, 9%«
08 -. %8s
WLV 542 +.0L %
VA= [ 633
S 2,039
A 3038
/D Y. 037
.1 9900 499
L3 7 QxS
A 3.032<
A/L{ 2.,/7;& <
«f2 /.00
10 L 017
08 - .987
06 -1, 99
.0Y -2.993
02 -2.92 7
o -Y.9790
Comments

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-058 email: abro@mindspring.com

Diablo Canyon ISFSI

1-1090f 203
Data Report I, Rev. 1



Geo Date: /2 - [ S—o0D
Test Technician: 4. QB ro

Uhlimited Temperature: 5 2°¢_

LVDT CALIBRATATION SHEET
(in-system calibration)

loo-d Fre

LvPeT

LVDT Mfg: s-( co./t2 Model #:.n 175-ma- Serial #: - —
Signal Conditioner Mfg: Daytronics Model #: 9130 ‘™' Serial #:_ —
Data Acquisition System Mfg: Computer Boards, Inc.  Model #: CIO-DAS 1600

Serial#: none

Input Range: Bipolar 5V
Micrometer: Mitutoyo
Precision: 0.00005 inches

Model #: 350-711-10
Calibration Date: none

Software Calibration Factor: / (in/V)

Serial #: 109105

Micrometer LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)

O 4.928
,O2- 3. 992

oY 2. 992

006 L. 9a4
.08 a. 284
. /0 42.00 2_
il 2 -. 927

S ~/f. 92>

LA 2.9
/A -3.79Y s
L 20 - <. 923

-8 -3 994

A -2.9%

LY - 1. 79

/2 ~. 794

O —~con

- 0:@ 'f'\-?t? f/

.&C 1922,

X z. 989

2 3. 99,

O
“ 785 Comments

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-058 email: abro@mindspring.com

Diablo Canyon ISFSI I-1100f 203

Data Report I, Rev. 1



Geo Date: J2.- 1S -0©
Test Technician: 4 Rro

Unlimited Temperature:_2.2"C

LVDT CALIBRATATION SHEET
(in-system calibration)

LVDT Mfg: TransTelk Model #: 303-000 Serial #: L-2.1r
Signal Conditioner Mfg: Daytronics Model #: 9130 Serial #:_ —

Data Acquisition System Mfg: Computer Boards, Inc. Model #: CIO-DAS 1600
Serial#: none

Input Range: Bipolar 5V Software Calibration Factor: |} (in/V)
Micrometer: Mitutoyo Micrometer Head

Precision: 0.0001 inches Calibration Date: none

Micrometer LVDT Linearized Error
Readings Readings Reading
(in.) (Volts) (in) (in)
{.coDo -4 942
- 2000 -3.97¢
B -2.988
7 -.993
A -0.9858
.S t0.02%
LY L. 040
PG 2. Ol
22 3,04
il 4.0 34
Mol 4,975
. ! g.037
P2 3.0 47
23 2.05)
.9 l.o4s
) rD. 0349
4 -0.98 1
7 ~1,989
-2 -2,984
-9 -3.974
/, o2 -4$.4965
Comments

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-058 email: abro@mindspring.com

Diablo Canyon ISFSI I-1110f203
Data Report I, Rev. 1



Ge; est DATA SHEET
Unlimited Unconfined Compression Test of Rock (ASTM D293 8)
Client: &), Letfis> & Assoc.

Date: ‘/
Technician: o
Job: #31- DePP/isrFs]

Sample ID: _# / - T—’DO’—"‘\; e
Sample Description: I&-\. CL_,_,,_iZJ M MM@..
g.;ud\ Wu,uw M@(ﬂ%%@*ﬂ—g .

T

’
Sample Depth: _[ 7.5 Sample Condition:_r= ce reed & testel) woiot
d, d, ], L ’ ;.\ i\ X
2373 2.377 #0043 | +.000% |
2,372 {2377 +. 0008 | ’
2371 1 2.375 £ 201 |+, go02. |
2370 | 2376 +.6010 P
2,29 [2.379 +»17 | mgeo2 .
Avg. diameter : 2.3 74 Avg. length: 5, 2.3¢C
Samplearea :_“.4 7 ¢ Wdratio : 2,21

Sample volume(in®) : S
& 6«—,_ Sample weight (g) : 98/.9, P
9 Density : 42,37 s/;,n z)olApe¥  (1gin'=3.80950/) -

G‘a‘ﬂq’ L.'z""j’\ 2 0“00 'h I /

Comments: Dw’\ € M, M@LM ,d(cau\__e, .,Nub‘f ‘)3&1/\ Q—y,
/'ZL«-J,;-A Y. 2 _,L(-"'(‘r—‘--ﬁﬁ—- - M—V&-_&’)‘O < in loLt-v_M\AA_;\
'M‘a/ow-«q/(—a—tj(. ff‘mdv&—o 0

<_ .
e e ol SO WY /5 PV

@f”*k%

ey i

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI I-1120f 203
Data Report I, Rev. |



Unlimited Unconfined Compression Test of Rock (ASTM D293 8)
Client: ¢J). Leftis & Assoc,

Date: 5//2&43/0(
Technician: LHro
Job: H1Z}- DCPP/iSsES )
Sample ID: # 2  Bort/ ol-A )
Sample Description: _ 74 . Je 0. sua ; EQ A pre A A Q Ao

Sample Condition: /La-cw;w«p ZZ&J --¢-¢...J’

’
Sample Depth: 2 4.5

q, A ; ; ﬁﬁi/i\
2.379 | 2371 Yoo | 49020 P
1378 | 2370 +ovo ! | +.0206 |
2375 | 2. 348 *.00ol | T,c00_ o
2.374 23068 — apo! |—.a90S Lo
2279 123 7% = 0pe |~.0v08
Avg. diameter:_ 2373 Avg. length: & 345
Sample area :_4/, /7 2 Iidratic :_z.24
Sample volume(in’): 23,728
Sample weight (g) : §/3.3 ¥ O
Density :_28 49 9//m THCapF  (1gin=380951/) L
Jo- o Lam N 1 2 0w’ S e

Comments: /A«ﬂg-r-ft é,..‘ £33 x e.-' (M g%)
- N _a 71
Wﬁa a~yiaX 4.6,1;:11:..‘\(, o

./ e

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI I-1130f 203

Data Report I, Rev. ]



G"%es > DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)
Client: _ (). Lo #is ¢ Assoc

Unlimited
Date: Sélza 13{0 [
Technician: N
Job: #1314 - D PP/ISES |
S Depion T Do L i) e Qe (ereh ol

r’ L
Sample Depth: _2.5. 5 Sample Condition: /Lbcu;u-cj ottt o}

T

Ve \\:_~,.—.—;" -
d, 4, l, I S
2, 2497 1 2, 292 +.002 S| *.o0ig
2.152 2-, 2,38 +ooir ! +~o0v07
2,248 1 2, 241 t.ovot| T gog!
2.25 ] 2, L9 ~:O0l | —woup
Z2.250 | 2.z248 -0 .ooo’#
Avg. diameter : 2,2 4 Avg. length: 5- 4‘/ é
Samplearea :_ 3, 92 Vdratio : 2.2 !
Sample volume(in®): 2.1, 577 ‘
Sample weight (g) _%_Z:%
Density: 37, 36 y /7> }42.3 pcr (1 g/in’=3.80951b/t*)
gy /Cn,»-djt/\ Z.g0e" \\ S
3t
Commem?%; , & 2.x L* ,:M«{u--ﬁr—»oqm ,.d,d,‘,7

M)’Cc.,un,‘zrdlr- ") o Lae Y 5(4.{)
/61—’:‘;/‘4/1& 54/0\, M{GQY Q'IIQJQ/SL'-% !

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diable Canyon ISFSI I-1140f 203
Data Report I, Rev. 1



G"}es ) DATA SHEET

Unlimited Unconfined Compression Test of Rock (ASTM D293 8)
Date: 4/24 éO /
Technician: A ADTD
Job: #i>d(- DCPP/IceS)
Sample ID: # 4 - Taarins ! OI-D

Sample Description: _ T we.  Fh e =< ) PMD M?w'utuc/ co QA=
lAf"d\‘ o a2 Mltbq /Aﬂ—d‘u-u-. n\f._, &QD’SA——J ZKM ~ 32° 4

cm...,m.

Client: &), { effis & Aczsoc,

Sample Depth: #48.5 Sample Condition:ALcc:'ueﬁ Fa festel) morst
d, d, L L
2.349% 2351 toe3y | 4.0 7
2.353 2,253 +.ot0| +. 00T X
2.355 |2.35¢ 2. om0t £ .con
2354 |2.355 | ~ ooz —.cond
2352— 2—.353 ",mé —;@3

Avg, diameter: 2. 3153 Avg. length: §.352

Sample area : ¢,73 é& I/d ratio
Sample volume(in’): 2.3.2.73 ¢ 2

Sample weight (g) : 54

Density _1&.4.0 find= 1Y % ( peF (1 g/in’=3.80951b/ft")
Ga. o tLe/de\ (~dr ) 2000 in

Comments: F;_,Q,_,ﬂ ,g\ /ﬂ(—cézl Py (_y{w\

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI I-1150£203
Data Report ], Rev. 1



Geo
Test
Uhlimited

DATA SHEET

Unconfined Compression Test of Rock (ASTM D293 8)
Client: _¢J . L e#is & Acwcoc.
Job: # (- DCPP/ISFS]

Date: 4/(27(22/
Technician: é JHRES
Sample ID: . @ '1551-—1»9\, 10l- G

Sample Description:  Ta . L% *M’M&Q /ledw-m AM_aQJEv—i—- ;(/dw.—

M.-A

Sample Depth: _2. 8, 8 ' Sample Condition:_rec elved { Ses tred YRV
\"‘;
d, d 1, L
2, 3951 23949 +.0704 o
2. 39¢ 2.29 8 +. 9004 6 ;
2.390 | 2.293 = .o90) | 000 ;
2, 391 2.398 -, oD o i
L. 4o 2.%0! ~ gors o !
Avg. diameter:_2.3?6 Avg. length :_5. 055 r
Samplearea :_¢, £ 9 I/d ratio 20!

Sample volume(in®): 22.. 797

Sample weight (g) : ?zé j
Density : 36.27 Vm = IS%ZPJ— (1 g/in’=3. 80951b/ﬁ3) N
Coge Le A (mad L) 27 o0 i “

Comments: ,v—-r’-\J W—WNM}J M VQIC\ ca«,u._"o Qe 1
=AY, /&'\(0—[!:-1 uﬂ,ﬂ.ﬁd\ ol ;.«..4)(‘
}V-\.l—_g <

V.l

"

A
a3 'c-J.

/i
4

;Pe,ﬁ‘b/euw sl :
e i< M""""g

u—'—&tc—ﬂ“ L 4_.-,1«,,"?

C

27069 N. Bloomfield Rd., Nevada City, CA 95959

Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI I-1160f203

Data Report I, Rev. ]



Geo
T est
Unlimited

DATA SHEET
Unconfined Compression Test of Rock (ASTM D293 8)

Date: 51/2 &3 Jor

Technician:_ 4 . Bro
Client: £J L e tts & Assoc.
Job: #/3/-DcP P/I_SC'S /

Sample ID: ¢ / -~
Sample Dejcnpéxon: é—? i;. iﬁi iﬁ _ aQe\ . gﬂ_& 54 Omin Q

I'd
Sample Depth: £ 9.4 Sample Condition: y £

d, d, I I, [ U
2. 4¢4 | 2. 43¢ o kol Lo
2. 448 | 2938 . 000 | l
2. 4So | 2, 4O *.ovo0|Z.oo0s l
2.43L| Z. 495 ~.goi0 .
2.y3g9 | 2. Y90 O | ~.oots -
Avg. diameter:_2,4 2/ Avg. length: 544 S E !
Sample area : dratio :_2.2.3 C

Sample volume(in’): 25, £ 50O
Sample weight (g) : [
Density :_3, 32 /'3~ 71 o7 ,>._F (1 g/in*=3.80951b/ft*)
54—»«-\'& Lo p’/\ 2 600"

Comments:_ (A (UCE. cgre s M e

= M/MIC-VWM/

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI
Data Report I, Rev. |

1-1170f 203



Geo
Test
Unlimited

DATA SHEET

Unconfined Compression Test of Rock (ASTM D293 8)
Client: _&J). Le#fs <. r4.15oc,.
Job: #/31- e PP/rSEST

Date: /13 Jo
Technician: re
Sample ID: ¥ )/ ZSav—f Ot
Sample Description: __ /&y %'25 8_,(_45 . Q gzﬂo*_dﬁ;_, =< &—-—Qx-—“—

r R .
Sample Depth: _//. D Sample Condition: M Z ’ﬁatuo —ot

dl d2 ll lZ

2.300 | ¥ 30Y “+ovvg | - covy :

2.3/6 2,320 Tioop3 | fopor [

2.922 2, 39 T.oopX | * oman |

er" ‘2"3(:/ T O — e

2.278 2. 24% oo ome |
Avg. diameter ;_2 ‘3 36 Avg. length:_§.2 ID !
Samplearea :_¢.2 Vdratio : 2.2 i
Sample volume(in’): 2.2 724 '

Sample weight (g) : 82 i 5 , :
Density : 34, ¢S a// iz :35/8 9 r>=:F (1 g/in’=3.80951b/8%) |

o L " 2 o
Comments: F&lﬂej /Z\O/A}gg/)

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI
Data Report I, Rev. 1

I-1180f 203



DATA SHEET

t .
Tes Unconfined Compression Test of Rock (ASTM D2938)

Unlimited

Date: ¥/29/0(
Technician: Ya-)
Client: _¢J. Lefis €. Assae.
Job: 131 -DCPP/ISES |
SampleID: # 1 2. ~ Dpcive 100~ K
Sample Description: "7 g

e weo visible- ¥y

'-sHic. { [ o ) e

'~n.40

Sample Depth: 52. %5 ’ Sample Condition:_re c ¢ [ yef) £ Yes ed w0 st

d dz ll lz z - -.\/‘)

1

23898 | 2.395 +ooo5 | + . ovoy 5
2.3%Y4 2.3%¢ +. o002 |+ ooz |
2.38% 2.%9¢ 4+ oop) | .02 ;
2. 3857 2.38% — 0B | TGt 2
2.J g9 2..288 ~.gmay | ~.oP>s

Avg. diameter : 2,590 Avg. length:_5.307 "

Sample area :_¢/. Y86 Vdratio : 2,272

|
Sample volume(in®) : 2 3. i
Sample weight (g) : i I
Density : 40. s | pe¥ (1 g/in’=3.8095Ib/6) L

(~odulie ) 2 00D I~ N L

Comments: i:;iQLAO Cu:dk_, V‘*'—-JQ)(‘(\”ﬂIZL,NSLW (’O'_;- L\;LJM)

\

oA

27069 N. Bloomfield Rd., Nevada City, CA 95959

Diable Canyon ISFSI
Data Report I, Rev. |

Tel/Fax (530)470-0583 email: abro@mindspring.com

1-1190f 203



Geo
Test
Uhlimited

J. LEH’!,S . ASSO:.
%3 1- DCPP/Isr—-s:

Client:
Job:
Sample ID:

# ) f;m-.%, al-CTF A
Sample Description: g e to el

DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)

Date: /29 /O /
Technician: . o

om«&c( f{h

ol

H\— 'Do—c"l"-;ﬁ::;:i

‘)‘G:Ib L2 A, Q-—\(‘ <

Sample Condition: r'zc,e,r'ueg -2 {—cs#d w—ofs"‘

Sample Depth: 2.6 ’

dl dz l| 12
2.507 |~ — _ +,0158 | = ao=D
Z.4838 L.HEB% +.00¢dD| t. o020
2.997 2.9 8 t.op0s| * o008
2.470 2.925 t,00t0 |+ g O

Avg. diameter : 2.4 80 Avg. length: S28 /2
Samplearea :4.83 1 Wdratio : 2,26

Sample volume(in®) : 2.7, /09

Sample weight (g) :_9 /¢ 75/

Density : 33 W e F (1 g/in*=3.80951b/ft%)

G‘&hje, L.e/*—sf(\ <"\OCL‘J“‘4) v 2.0%0 :"‘ P,@g\ﬁ?\ —— e

JL(

e Cl—e—ﬁ'f!- &,Dq‘-iﬂux&

.ch—)

-

/,ja;( LA stre
Wsﬁ"/?.%%

5#&@40!«- AAtr

h./J

T

( q |
, S\Z
g

27069 N. Bloomfield Rd., Nevada City, CA 95959

Diablo Canyon ISFSI I-1200f 203
Data Report I, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com

letpuwe




Ge;es ) DATA SHEET

Unlimited Unconfined Compression Test of Rock (ASTM D2938)

Date: $/13 /01
Technician: o

Client: £&). Lets ¢ Ascoc,
Job:  _ /01 - _DCPP//JF'-S'I
Sample ID: /S5 - Ea-;—:m L Q- C,TP-A

Sample Description:
M y3

. 4
Sample Depth: 13,5

Sample Condition:_w.agziﬁ_&zz‘&Lv:eﬂ__

Density : .34 /iid= 1¥8a F (1 g/in’=3.8095Ib/ft%)
m;,/éwf&t 2.0v0” ~ g
Comments: M«Q v, B cduue# Eay iéa’ &'@"::%f 4})_1,_\,: a
A&a[ﬂ,o d'w /
LmL e 4o L%J'.M
w,&—y M

/ "~ ~— = — .
Q el .
4 d, ! L .\\./\/_ - __.:;‘-'//
2. 371 | 2,348 +.m27| +.o0rQ I
2.329 | 2.3£% #0002 | +.opit NS
2279 | z.280 Z.ovet| £.0003 NEL. -
238¥ | Z,380 —.00(2 | —.ooo 3 [
2391 | 2.28¢ TS [T o0 b .
i
Avg. diameter : Avg. length: 5.583 ! i
Samplearea :_4, ¢4/ Vdratio : 2.35 P
Sample volume(in’) : 2.¢. 7 ié P
Sample weight (g) i
i
!

e——

————————————

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI I-1210f 203
Data Report ], Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Geo
Test
Uhlimited

DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)

Date: /2 {
Technician: . o

Client: _¢) Lettis £ Assoc,
Job: Hi121-DPCPP/isES)
Sample ID: #/5- TRoriv, ' OI-T
Sample Description: __ 77 =

~ A /

’
Sample Depth: 2 €.5 Sample Condition: /@ c e 'ved ¢ tertel woiot

/”<g<}\ ',
q, g, ; ; N T
2380 | 2.379 +.00s0 o P
2.380 2377 +.geo 4 ) ; j
2.380 2.527 % .000i | * qon2 P
2379 | 2377 ~.0003 ° Do
2.380 2374 —~.00v R (o) i
Avg. diameter: 2,377 Avg. length: 5.3 Zé
Sample area : &, 445 Vdratio : Z.2.

Sample volume(in®) : 23,763
Sample weight (g) :_ 4/ :
Density : 38. 672//4 = / 473 ocF g/m’—3 80951b/ft%) , l

Gouge L (“\ae(«l-—u) 2.900 f_ ~d _,,t/’:
Comments: F—'au(/e_ﬁ ‘:——(\J/ S (‘U—ﬂ/\‘

27069 N. Bloomé“ teld Rd., Nevada City, CA 95959
Diablo Canyon ISFSI 1-1220f 203

Data Report I, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Ge}e " DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)
Client: (). Letfs ¢ Asso e

Unlimited
Date: §//3 éo (
Technician:_ 4 . 13 ro
Job: #I131- DerP/rses g

Sample ID: H |9 Dacira.n)-B
Sample Description: ~Tow_ e Lo cror_2d) g Qo o L = fe
6 - ~ v

<

\’—.‘/ o
4, d, ], L ; *<::___\ e

2.263 2.2356 | + N | +eveS | ‘

2.3CH | 2.354 ] toorz | toof2 [

2,34 4 2:.35¢ t.0003| % .ov03 ! i

2364 | 2259 —ooiy | = ooy ! i

2374 | L.3¢¢& ~.op272| 009 P
Avg. diameter: 2.3 &2 Avg. length: 5 927
Samplearea : 4, 3R 72 ldratio :2,30

Sample volume(in’): 2. 3.7 80
Sample weight (g) : 22¢&.3 4

Density : 34, 7 5///n’= 13 2. HpcF (1 g/in’=3.80951b/8t")
Freage Mazﬂz 2.000"”

Comments: __ Feo, 4.0 ,4»\ ‘s bay
o ol 8 e Can”
&)

2

{
/ \j-/w"ﬂ Can

Jé':'f’f:ﬂ\_, i\ '
!

—

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
Diablo Canyon ISFSI 1-1230f 203
Data Report I, Rev. 1



Ge%es : DATA SHEET

Unlimited Unconfined Compression Test of Rock (ASTM D2938)

Date: ‘/fl_ﬂfé%f
Technician: ‘A |
Clientt ).l effis 2 Assoc.
Job: A (] - pc.P?/lst-s {
Sample ID:
Sample Description:

]

3 /
Sample Depth: Z,ff‘c)’ Sample Condition:_ /~€cea . W.Q £ *ﬂ&‘f-‘ﬂ e ar ST
/\‘:—\":—_“ ://\
q g ] T -
.380| 2377 +oeoY | toore
2372 2.378 +.gooz | hovm7
L, 377 | 2.378 4. 000) | X o0}
2379 | 2.378 —. oo | ~. ooy
- 2.377 —~.ovp| |— aw4
Avg. diameter : 2 . D7/ Avg. length : 5, 5 / i

Sample area I/d ratio

4428
Sample volume(in®) : 2. 4./ 9 /

Sample weight (g) : 7_24.2 gg/
Density : Y0, 70 \‘//,M. = 5.0 pc_‘F (1 g/in’=3.80951b/f%)
éauSeLeAij\ (v\cc(,«-.(u-.s) 2..000 i/

27069 N. Bloomfield Rd., Nevada City, CA 93959  Tel/Fax (530)470-0583 email: abro@mindspring.com
Diablo Canyon ISFSI 1-1240f203
Data Report I, Rev. 1



GCO

Test DATA SHEET
Unlimited Unconfined Compression Test of Rock (ASTM D2938)
Date:_S5/ /3 50 ]
Technician: g ~a
Client: ¢J. L fHs £, 4550¢ i

Job: _# (31~ DCPP/1SFES )
Sample ID: # 26 T2 orive OI- E
Sample Descnpnon Ta i)

[ a_de.)

TR

/ . .
Sample Depth: _ 2 2.0 Sample Condition: A&&p z_w mM
d| dz ll l2
2. 2%Y | 2, 277 +.0019 | + o00(s
2 J71 2.2580 +gwd | fowsS
L 386 |2, 28 tom2 | £ . o003
2,297 | 2376 —0L | ~, 02
z2.39512.393 —~ocooR | ~omm P
Avg. diameter: 2.3 R7 Avg. length: 5.353
Samplearea : 4, 47 j Vdratio :_2.2.4
Sample volume(in®) : 23,955
Sample weight (g) :
Density : 33, ‘77://.,9- /2% 4 pcF (1 gin’=3.809510/fF)
; 4 ; 6' / 2 m ’r 3
Comments:__fz.; M /)B,leu-é/y aﬂr~ e ‘M-a«luQ 41..::.34 *—
27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISFSI
Data Report I, Rev. 1

I-1250f203



o Geo
Test

Unlimited

Client:

DATA SHEET

Unconfined Compression Test of Rock (ASTM D2938)

I Lofls £ Assoe,

Job:

Sample ID: ..K

1310~ UOV%\ \uh,m~

Date: 4,
Technician: i

Sample Depth: |h|\.NID.~|.|

n__ n—n __ —N
2397 | 2.398 + ov09q )
2.3%8 1337 *. o000l | T.0opL
2.4y |2, 39% P )
2.90 | z.398 —~ o007 =
Avg. diameter: 2.3 78 Avg. length : M um.w
Samplearea :¢/, 5/ 6 1/d ratio 2..25
S Sample volume(in’) : 2.4 . 3466
Sample weight Amv mmm 3 W
Density : Tl (1 gfin’=3. mo&_z@
Comments: - . ~ i
Felel by iXeai o wXallo—r o Joo X ~FHN
Py e &) S T
/ ﬁ WQ\; slle ?\&PIN eraek
A
T
cer————————
S’

27069 N. Bloomfield Rd., Nevada City, CA 95959

Diablo Canyon ISFSI
Data Report I, Rev. |

I-1260f203

Tel/Fax (530)470-0583 email: abro@mindspring.com



Ge%es : DATA SHEET

Dnlimited Unconfined Compression Test of Rock (ASTM D2938)

Client: &), Lettis £. A;é.‘ag,.
Job: H13(- DEPP/ISFS |

Sample ID: #SO—SMWO( £

Date: $/!13 /0O
Technician:__ A 3 o

Sample Depth: 5 7 £ / Sample Condition: M&W Mc-cr.‘}
- —
d, d, 1 I, \ “______>’>
2407 12.39% + 0029 =
2.907 2.Yo0c | + gpo.S o
2.4907 |1 2, yYo9 *+ .o r| oo
2.497 12, Hos — ogoY e
2.901 2:'Yo3 ~ovoy ()

Avg. diameter: 2,405 Avg. length: 5. Y30
Samplearea :_¢f, §¢4 Vdratio :_2.26
Sample volume(in’) : 2.4, £47

Sample weight (g) : 297, ¢
Density 36, YL m ecF (1 g/in’=3.80951b/ft%)
Foge »&-—g&L 2 aao"

Comments: Fa.ﬂ.«ﬂ ,Z—\/.:C-z_q vt aij\, u;inc@ M

T ————

_"[::—‘

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI 1-1270f 203

Data Report I, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Geo
Test
Unlimited

DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)

Date: £/13/¢ {
Technician: A5 o

Client: ¢J, L eTfs ¢. Assoe,
Job: #/31- DcPP/ISES |
Sample ID: if38 Bor~yp: QI-1

. < )

Sample Depth: _/ 59.5 Sample Condition: /IMMJ gtz A ol b
R
=
d, d; L L < >
Z.403 2.490Y +.002% | .02 | ’
2402 2 .40.8 t-oo2) | © ool f
2.403 z.qo | t.omp | =-00n2. |
2.397 2:Yoz_ ~, 003 |—~.C01 32 ‘
Z.y0% 2:403 —.ce |—.0op27 !
Avg. diameter: 2.0 73 Avg. length: §. 4 34
Samplearea :£4£, 535 dratio :2.Z26
Sample volume(in®) : 2.¢, 65D
Sample weight (g) : % 23.54? .
Density : 37, “r 2 p (1 g/in’=3.80951b/ft%) i
GOt 1 2.000" S
Comments: A4, }.J' /vwl—"_a cas Foer—. »4Q,J., ,-,L.-_- ~ . m-—L
\

&zﬁu—a = C corasse. (‘-‘-Cf) Lo —7= 07(«’#*"*\0-{)‘)%4*
o e B TelTom ol

A sp 2t

AT

e
P
e
27069 N. Bloomfield Rd., Nevada City, CA 95959

Diablo Canyon ISFSI 1-1280£203
Data Report I, Rev. |

Tel/Fax (530)470-0583 email: abro@mindspring.com



Geo
T est
Unlimited

DATA SHEET
Unconfined Compression Test of Rock (ASTM D2938)

Date:%m_
Technician: 0 o Y
Client: . ‘s As_s [

Job: #/31 - DcP’P?ISF‘_S J

Sample ID: # ?«’7’/4 5/30'7’ W) ot-T

Sample Depth: /20,9 ’

Sample Condition:m,c_j &wﬁm;;(—

(/\~><"/\\
d, d, L L, f \<j/ B ) '
2407 T YoR T | t. 0008 '
2407 | T uo4 t.co/7 | + oeo3
2L.v03 | 2.40¢6 ool £ o003
2. Y05 | Z. 4p¥ - 05 | T.oeo i
2.403 2 -Yor1 —.o0YS| ~ oYY |
Avg. diameter: 2. 40D S Avg. length:_5.342 '
Samplearea & g2 Vdratio : 2,23 I
Sample volume(in’) :_ 2 ¢, 358
Sample weight (g) 82 z( C !
Density : (1 g/in*=3.80951b/ft’) ( ST

Comments: /Q’Zm’—\o l/umﬂe._ cas b crdlon am rmf
kJo wo-ﬂau-zda— rﬁ:.._n_-k) M.J L‘—G-JFM
W BA-‘/ 49 . .

| epiztingofied M

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI 1-1290f 203
Data Report I, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Ge%est DATA SHEET _
Unlimited Unconfined Compression Test of Rock (ASTM D2938)
Client: _¢). Leths & Assac.

Date: 5/{3 /o
Technician: i >
Job: #H131- D PP/ 1SFES

SampleID: & &/ A - Tari—c 'O~ ) ‘
Sample Desription: To—_ e JL_ 4, '_‘_&w ) o = .

Sample Depth: _ & & . 4 Sample Condition:_w L’w r~gat
4, & 3 L g
2.406 2.4Y02 10 (0 | fomp P
2.902 | 2.Y0Y¥ 7opos | +.000 | i I :
2.90¢ | 1 Yo7 £.000r| T.oop2 |
2. Y0¥ | 2.40% .02 | o0 i 5
2405 | 2.904 ~.0¢ |~ . oo i i
Avg. diameter : 2,405 Avg. length: 5,/78 l\i," L L*MP\
Samplearea : ¢ YD Vdratio : 2 /5 P e ~
i

Sample volume(in®): 23,522

: ————
Sample weight (g) :_4 ’
Density 3 (1 g/in*=3.80951b/ft*) Lo
Comments: _yt~croflacte L. r"",l"-d—" s Do exedes, 4«4/;" c,.ﬁlxc’
=W/AY Loy ozl L P = ,5‘-_;),\3

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI 1-1300f 203
Data Report 1, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Ge%es > DATA SHEET

Unlimited Unconfined Compression Test of Rock (ASTM D2938)
Date: 5//3 /01
Technician: . O
Client:
Job:
Sample ID

4
Sample Depth: &/, O

Sample Condition: _Aifﬁég:' é gz: ) ,é M‘ t

d, d, L

I, ,
2408 | 2 410 + 02/3 ) L
2.399 | 2..402 + 0008 i ! |
2900 | 2, DS *.omol| * 00T b
2.9z | 2. Y08 ~.oo7 o Co
Z.404 | 2. Y0¢ —.cofZ S

Avg. diameter: 2.H 04
Sample area

4. 547
Sample volume(in’) : 2 ¥ £7
Sample weight (g) ! o
Density : 37. /4 3//,,?‘, / c/ A 55 P F (1 g/in’=3.8095Ib/ft°) | | b
!

gocge Lo—zh @ 2 000 S
Comments: F_Qrgﬁgi éi/_ 2~ 1A g 4"; ,Cﬂ' -'.:-—\ e 0 claoy
_51‘7’“0—?)4 HC olery fAJ’/-A_)Lg_

Avg. length: 5. Y04
Vdratio :2.25

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFS! I-1310f203
Data Report I, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Test

Unlimited

Client:

Il eths As;oc.

Job:  #r31- DcPP/rsest

Sample ID: #3 - Tori~g:0/=A

Sample Descnptlon

Coee

DATA SHEET

Triaxial Compression Test of Rock (ASTM D2664)

Date: 4/29 5. 5/¥/O 1
ici ArBr‘D

Technician:

F"‘o'

J

A.'(A-\—--\k
[}

[/

AR

¥

Sample Depth: 3 5.5 ’

Sample Condition: receivel & fested woist

a, % 3 ; S
2.914 | 2, 477 Fo0q |~ 0270
2.42.9 Z, 408 +.00{Q0] +.0DJ2 ] (”"r'oﬁ
2.399 z. 49/ +.ov0s| toms /
2.398 2.387 ~.00/10 |~ 00/0 ww
2.403 2.39¢ ~,gopis| —oor9 | :
Avg. diameter : 2.90¢ Avg. length _ZQ&& AN
Samplearea : 4, S4 T ldratio : 2.{[ i ®
Sample volume(in’) : 2. 3./33 ' -
Sample weight (g) : 882 . 5 ! \7
Density :_$&. {5 3;/;,1% 145, 3P‘F (1 g/in=3.80951b/ft%) [ N
~d -

Test Confining Pressures (psi)

[ 5.5

| 98,25 ] 131 ]

293.Lb

447 b

~— 1

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI I-1320f 203

Data Report I, Rev. |

Tel/Fax (530)470-0583 email: abro@mindspring.com



Geo

Test DATA SHEET
Unlimited Triaxial Compression Test of Rock (ASTM D2664)
Technician: M ro
Client: ¢J - Le#'s Accac. echnician

Job:  _#(31-oCPP/isEsS]
Sample ID: £ 4 - Ba.—"wcl, lor-n

Sample Depth: 2 8 .0 ’

Sample Condition: recelved s Fested wgint

d, d, 1, 1, :

2. 33— 7..3(((‘, + 0015 f'm i

2329 | 2.294 +.0001| +tovi7 :

2, 330 | 1L.34%35 T owwal 2.000% i

2.333] 2.349 ~ove7| -.0v07 |

2.307 | 2.391 ~.pory] — o-uT‘( L

Avg. diameter: 2,335 Avg. length: 5739 3" -
Samplearea : 4. 282 Wdratio :2,34

Sample volume(m’) ;ﬁ,cﬁ
Sample weight (g) : 8 .2

Density : 37,24 %/m -] L/ 4 5f>d‘ (1 g/in’=3.80951b/ft")

Test Confining Pressures (psi)

Lsg | 87 [uwe |
148 72 ¥3¢ oo P frTaczo
Comments: v-wQ 1ok Ca, ~ 7 2e, _LS[;M JQ_,_,‘“QL Az ot 5_5_/;9/
H Ll /&‘O—JL‘*‘\ J
N 7 A0 4,«ni Wc——mé)-(‘o etk she  geake o 3

Tz \)—

e lefl v 5oy

y\-d.,c Le—-—.. JL”.{@L
‘CJL- WLJ—,Q P

o'u—-\ e 5. "'!SVL"’

27069 N. Bloom S{ ield Rd.,, Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com

Diablo Canyon ISF 1-1330f 203
Data Report I, Rev. 1



Geo
Test
Unlimited

DATA SHEET
Triaxial Compression Test of Rock (ASTM D2664)

Date: ¥/2. % ¢-5/%/0 1
Technician: A‘(S/—b

Client: &), Letis 2. Assoc,

Job:  _#)3M~ DC.PP//:='>l nn”U
Sample ID: _£ / st =
Sample Description: C’;—r-n.-ug /..a,u—a.-/q ﬂ&,%y_a/,‘ ,a,,-M\-L/

Sample Depth: _ 4 7.0 i Sample Condition:_/& ¢ e,{,,cﬂ t. tfes ka —aist

T
d, d, I L, i\\<::f _:_\:>’/
2. 447 2,47/ +. 001 |ond)
1. 950 2. 47 +.000Y |+ op 13
2.4973 2. 434 t.ogoos | + oS
2.453 | 2. 470 - ODlF |=.000 %
2. 1472 | 2.4 (3 —.JDTS |~ oo 5
Avg. diameter: 2., Y55 Avg. length:_$° 593
Samplearea : 4,75 ¢ Vdratio : 2.24Y _
Sample volume(in®) : 2. £ 049 ‘
Sample weight (g) :_ 7@ 0.5 ¥
Density: 34,58 54[ = /31, %Fg F (1 g/in’=3.80951b/)
xmr

dg “! _\ “m O\Aﬂ \\\f ,
C(“ “"‘wn) ’) T s e e

Test Confining Pressures (psi)

\}5

_4)\4 Q‘,’V) 87 | 120.5 | /74 |
dqi ér7 grr AL
Comments wod T e catiaate tho i Lo Lol g Canercd
T 1A ! e B LviDT M\ [V‘*S*'—b;__.

“k&%u’;_a& M

Nevad,
DI a{)1069N Bloomsf ield Rd., Nevada City, CA 95959

o Canyon IS 1-1340f2
Data Report I, Rev. 1

03 Tel/Fax (530)470-0583 email: abro@mindspring.com



Geo DATA SHEET

t -
Tes Unlimited Triaxial Compression Test of Rock (ASTM D2664)
Date: 5/ ol
Technician: * 4" D ro

Client: ¢). Letfis & Asscoc.
Job:  _HiS1- DePP/ :s:‘s )

Sample ID: #4177 - Toeivr ! O~ (!"I'F= A )
Sample Description: G"'_—nﬁ el g 54 a (fene La ﬁgﬂaf # 2’:»6‘(@/
.Sw«éankawl_- . :

Sample Condition: J"CCQI'U'QD $. *es*C,J v—g &t

Sample Depth: 538

g, g, T L :
2.9173 2,425 +. o050 | ~.op 40 i
2,397 2.410 +. o072 | +. o0 (5
2, 06 | . 4943 2. opto |+ on2
2. 386 2.%9D ~ . 0020 | ~ o050
2.392_1| 2.395 - . 0D '%o:mo ‘

 Avg. diameter: 2. 40 2 Avg. length: 5, 4¢ 3" |
Samplearea :__ 4,573/ Vdratio : 2,27 ;

Sample volume(in®): 2 «. 755
Sample weight (g) : 82‘ o

Density : 33 3z§4m /2.7 !FE <F (1 g/in*=3.80951b/ft%) ;
. /

e

Test Confining Pressures (psi)
L 838 | rz57 [1vce |
380 570 760
Comments:__ ALO  /AODCLIAS o 100D a)"wlg

M LVDT pmd- . thao L 15*5+«‘-.,?__
‘" abfz/r /5tjf‘<v-f 0

LOT7S O/Krr’:q—'/r.SWG\i‘G{ 5‘-\/-—Q-L

Feiled b—ysw SN A LLowJﬂJw
9] 1 ) O

|—

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
Diablo Canyon ISF I-1350f 203

Data Report I, Rev. 1



Ge%e S DATA SHEET
Triaxial Compression Test of Rock (ASTM D2664)

Unlimited
Date; 55‘/ é or
Technician:__'/74 15/

Client: &). Lefh' s &A;.soc.
Job: H# %) -~ DePP/ 1sFES)

Sample ID: #£. 27 - jgaclfﬁ?rx DI~ =
Sample Description: “Taw,_ 1+ !
d R
b

R

Sample Depth: ';_//. pd ' Sample Condition:_r2¢ gr’mgo & fc.s*tg w~oisl
=
d, d, 1, L !<._~__--)/-'
2. 320 | 2,39 rp583] +.0135 :
2.2683 | 2.9¢09 to035 | +.go%0
2.29) 2.40% * .ot0s | ¥.0008 !
~ . cod5] -, 006 .
- . 08691 ]|-.0135 !

Avg. diameter: 2, 350 Avg. length:_$.205
Sample area : 4,337 Vdratio :_2 .21 .

Sample volume(in®): 2.2., ﬁ 76 ;

Sample weight (g) ng Er"
Density : 3. 45 %g, 119.9 ng(lg/in’=3.80951b/ft’) ;

Test Confining Pressures (psi)

L zr.2 T ioge 17429 |
309 463 o1&

Comments; Sy Lo <n—e crfudt "ck.a.rs_-ﬂ :,«64” s 4;{-*. -~ O

M ODeL ls TEST
. P 4. A‘ A -
AP E 274 ot Yol e 7L /] 44
— e
a—

N 470- 1 ndspring.
Dlagro 69an]¥o§1100 S{ leld Rd., Nevada City, Czl4 1%;53659 Tel/Fax (530)470-0583 email: abro@mindspring.com

Data Report I, Rev. |



Geo
Test
Unlimited

DATA SHEET

Triaxial Compression Test of Rock (ASTM D2664)

Client: &J. / oH5 & Assoc.

Job: Ly~

D PP/ ISES )

SampleID: £ 3 2 - 730'7—7-,2,: O~

Sample Description:

[+]

[

Date:
Technician:

#zi T 5{4_/0/
A .o

Sample Depth: _ /17,7 " Sample Condition: receipel) ¢, fezsted) wupist

d, d,
457 | 2.5506
244¢ | 2. 528
2. 483 | 2.552
2.470 2.5443
2.509% 2.5(0

Avg. diameter: 2 .50.5

Sample area

: z_/‘jz,s

L

L

+.0033

t.onde

+oor2

+.0023

*.o00S

£ o008

~-:0023

-, O 7

- UO%D

—.oool

Avg. length: £437"

I/d ratio

12‘!2

Sample volume(in®): 2. ¢ A
Sample weight (g) :

Density: 25 £ 5 %ﬁ=}= /35 ggd" (1 g/in?=3.80951b/ft) .

Test Confining Pressures (psi)

/#4771 z2t6 | 2959 |
728 1092 1456 )
Comments: ' o .
—I‘Q\L’—Mc_vu N
VWX—L—VPT we‘,ézojl"“sf\?__ ”
— Souwe sefe BobDos o ool
. d. Vo slcon , ’QMMBM M‘-Mé/

e Noko\,'c,ﬁ §4<.z ’

O\A‘_N

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI I-1370f203

Data Report I, Rev. 1

Tel/Fax (530)470-0583 email: abro@mindspring.com



Geo
Test
Unlimited

(A procedure developed at GTU following the guidelines of ASTM D4767)

Client:

DATA SHEET
Triaxial Compression Test of Rock w/ Pore Pressure Measurement

CJ, LetH(s s Assoc.

Job: AH 12/ @C,PP/

LS=s [

Sample ID: # 7 Norivns Ol-D

Sample Description:
f29)

Q) ¢ o
% ! )

Date: S/I5/0(

Technician

el c,(_aiv—&gd.&,oo-j;—‘- -

~ 57° goothe coumon(l

/r%v;/pt — A
o ¢

Sample Depth: 55.5 Sample Condition: _t2eecved £ o fp) v olid
dl dz ll ]1 ®
2.2 8012,317 N\ AN
2,306 12.351 \ N
B \ AN
A S < /
d pd -

Avg. diameter: 2 , 3 | 2

Samplearea : 4 205
Sample volume(m ):

I/d ratio

Avg. length: 5.2 8¢
2.33

Sample weight (g) : — JoDcorel 4o tlee Q.fg r’{‘“’“ « - ‘ »
Density : o (1 g/in’=3.8095Ib/£t°) % —_
N LS
Initial Cell Final Cell Inititial Eff. Final Eff. Ac
Pressure (psi) | Pressure (psi) Confining Confining 1-
Pressure (psi) Pressure (psi) Ac .5
G O o'y o'y B FEXA
&7 27 %7 172 95| *Ftoc .05
Comments;. Ja -~ o_NO, Ao FM -
Te o
wde (L= YOpee = T, - ‘70;80’!00’04«'

9
rec. A L\/D'/—qiﬂ(fls.ﬁ‘ﬁl-—\oﬁ_— s 2 ;.S‘f“%l-—

27069 N. Bloomfield Rd., Nevada City, CA 95959
Diablo Canyon ISFSI

Tel/Fax (530)470-0583 email: abro@mindspring.com
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Geo
Test

Unlimited
DATA SHEET
Triaxial Compression Test of Rock w/ Pore Pressure Measurement

(A procedure developed at GTU following the guidelines of ASTM D4767)
Date: S/13& 6 /o1

Technician:__ 4 .53 ro

Client: &J. Lty ¢z Assoe.
Job: #(31- DCPP/isESs ¢

Sample ID: ring - or-cy - A i )
Sample DficriEtion: MM g,(..oowu_ﬁ

.} A
Sample Depth: /8. 8’ Sample Condition: _{e ceccret 2- ot ) ~ oed

4 % ! ; ™
2,370 23¢1 t.op2¢|tT o025
2.257| 2.3¢2 *. 00l | +.000%
2258 | 2367 *.ows | . oves
2.352| 2,353 +.0030 |~ -Jopg
2.3253 | 23¢g ~ gl | ~. o002
Avg. diameter : 7, 40 Avg. length: 5.293 Co
Sample area : 432 o Vdratio : 2,24 .
Sample volume(in’) : 23, {5 D i S
Sample weight (g) : RO 98g b
3 £ (1 gin’=3.80951b/1%) ~

Density : fn>= /33
7““}%% :E 2.000 in.

Initial Cell Final Cell Inititial Eff. Final Eff. A
Pressure (psi) | Pressure (psi) Confining Confining 1- <
Pressure (psi) Pressure (psi) Ao,
O O o'y o'y
2 g
<0.0 Z/7 10.0 /0.8 73 797
70.9 8 (0.0 (0,2 2322 ;I-Z‘;q .oz

/
Comments: <3 = 25, SO, v exed del (ot B ’bwj—jfﬂzg‘j_é_%_

L= g5 /(D [ GO pig
&uo—‘{‘a,,a.v'é ‘i—b4#7¢2,_& e /"' rj#—;\'g__

. 27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
Diablo Canyon ISFSI 1-1390f 203
Data Report I, Rev. 1



Geo
Test

Unlimited
DATA SHEET

Triaxial Compression Test of Rock w/ Pore Pressure Measurement
(A procedure developed at GTU following the guidelines of ASTM D4767)

- Date:_ S//6/o1

Technician: A ,f;bn;
Client: ¢J, Lettis a Assoc.
Job:  #JD /- DecPP/ISFEFS)

Sample ID: H 2.1 Dor/me (I/-C— .
Sample Description: &MM&%—L—'
ez lﬂ/«uh‘ { c

{ 7

Sample Depth: _ %, 5 7 Sample Condition:_dececrtd) & Tyt —o ot

d, dy L L i
2,370 2,233 / / o
2.297 Z. 327 | / / E
2275 2. 217 / / i
2 -3 1 ('{ 2. qu / . ~
Avg. diameter: 2,288 Avg. length: 5.392 ‘“‘\_‘\//J Z«‘\ﬁ -
Sample area : /-{l, (2 Vdratio :_2.36 - 6—:«»,-4_-_.0
Sample volume(in’): 22, ({7 J'::a)
Sample weight(g) :_ 27/ | & ‘Z\ b ‘-
Density : 3¢, 72 %/]/,’n-% 732.. 5 peF (1 g/in’=3.80951b/f) R W g K
Initial Cell Final Cell Inititial Eff. Final Eff." Ac
Pressure (psi) | Pressure (psi) Confining Confining I-—=
Pressure (psi) Pressure (psi) Ao,
G Ot C'y C's
2 ¢
927 7.4 /9.0 (o | 97 | 55793

L4

Comments; Uqg 2 2O 4O A0 ndi
& » , §

vae. YO pen 49‘_,,(«_"?1,_4‘.,_,&
<G = €6 R0 /2.0 gud .
AlAnj(j L XDT f;y_/'*,J\’— !>+$ 'f"—-\qf-.— < ,;%41'/,-7//«4_ 3'—‘157‘?' —/a

. Id Rd., Nevada City, 5 3 - .
Diagﬁ)oggn Nyo{lillos%nsz{ze d evada City, C/II_ 194505:)5f92 03 Tel/Fax (530)470-0583 email: abro@mindspring.com

Data Report I, Rev. |



Geo
Test

Uhlimited
DATA SHEET
Triaxial Compression Test of Rock w/ Pore Pressure Measurement
(A procedure developed at GTU following the guidelines of ASTM D4767)
Date:_S//7/0¢
Technician:__4 T3 re
Client: &J. Let/ 5 . Assoc ,
Job: #/3%/~DCPP//SES |
Sample ID:_#2.5 ’B:n—rt M Q- =
Sample Description: 2 e e b M

Il Il iV dolat

Sample Depth: _Z A’ Sample Condition: /u.z/umj £ CGled e
d, d, 1, I, @
2.[96 | 2,455 \ N
2270 |2.45¢ AN N\
2398 |2.759 AN N\
2,198 |24+2a \
279212483 \ N\
Avg. diameter: 2, 353 Avg. length : 8 3
Sample area : 54 47 Udratio : 2,54
Sample volume(in): 2. 4, /27
Sample weight (g) : (. {
Density : 3 £z gz,'ni’: Zé ; 2 Pd': (1 g/in’=3.80951b/1t") ~N
Initial Cell Final Cell Inititial Eff. Final Eff. AG
Pressure (psi) | Pressure (psi) Confining Confining 1- 2
Pressure (psi) Pressure (psi) Ao,
o-ci ccf G'Ci G,cf
705 |. Q4,7 7.9 /0.5 .74 .-(.3;:, .04

I
Comments: T = /O 20 YO M’
—g 7 T /]

Mo Modisbone *ML;MQSMM,&;ZE_
vt LT

mzom[/,_ /)‘JW

70, 89, [0© ot Gt

(e.ﬂJ 2 Jﬁzz«fcﬂf'f_«(‘( .fkwey( z.upf

27069 N. Bloomfield Rd., Nevada City, CA 95959  Tel/Fax (530)470-0583 email: abro@mindspring.com
Diablo Canyon ISFSI 1-1410f203
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Geo

Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: &) . lettis & Assoc Date: 5, g/
Job: _#/31- DePP/ISFSI Tester: Bro

Sample ID: ¥4 2.8 Ziec: i L)
SampleDescription: (" s t=cA M ‘A&A—Q Il S 08 /.1,4-/ + - ,@ ld L

LzQ IOA—QAWILL_ = ﬂ(l&f’l\'\c.:L C_O‘-ﬁ + ql M“'\ ()

Sample Depth: _44. 8 Sample Condition: _ /2 ¢ ¢ rel) 2. +es fed v ars?"
Sketch of Shear Surface .
Lacation of LVDTs on top shear box
D=-2.360

/\,\/! sina- Ac L 2373 \ /\
s A 7 3(, 5 o‘ﬂ\\
S { L S “

A 2.3 Bea ,/

\—,__,. ‘N‘(a ! 2 \/;°
| ,
"T"r' - 4————"1377 = /
4 -.;7’1—:(,-—.‘5:-4'40 é'g,-/o .g

!
|
1
. ~_'

Sample area :_¢.8 Y0 i~ o

8% o J0_US 4o pe e e
F, 205 =Zog £ P gt _LoL
F.-W, ﬁ_mﬁ_%
o s 119 /5o
'JA’ - \SL-R—«‘: Q O sgé’i _S//'rfcea‘;,cg«p_,g -':“—-4_‘;/2*_:4
Vv
Joint
Profiles : —

Comments: LS o
Hoa o'l L Jd e el

Z

3¢

@ 4. :.
&I-.

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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Geo

Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: ¢ ). {eths & A , ) Date: 5{ 7fOI
Jotl;?m Hin le: ;C'PP/ I&s‘s;; I Slic ke\sfc{eJ Tester:

Sample ID: #27 = Toriea, D1~ C v o
SampleDescripion:_¢ Jea.. . 4-bi m c,@a.?), ac-em—bo ,o(,r——-* — %_ML;\___—

oo g0 BIS
%

Sample Depth: ¢//,4 Sample Condition: 1 +eos —~pisT

Sketch of Shear Surface Location of LVDTs on top shear box

D- 2,397
7\ 2'3Q/ ) lz A
Nzt % ~ SN

) 2.97¢

t P
OL;K/ZO : . 5 :‘/ L

~ A N
- SN -
mr o X . v
A~ STan = ¢.80% ~. ;%2 ~
|
Samplearea : £.802 — :
- . ’ Estimated top box weight: __ 1 <. 5 A
on 2o Yo 6o Measured top box weight: ___ /4,9 £
Fn f_z_é_ ;2 2- ‘0' /%
FW, [2/ 257393 /
/c’&‘ss ea v~
Joint —————— -
Profiles
m__v___,——————-—-—f""—’
\_——r
——— e e

Corpments: y\uM =) /L&#ea#' 3%‘)()‘.. :-—'s/d\ﬂﬁ& lawl 4..__9

e
Ju

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com

Diablo Canyon ISFSI 1-1430f203
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Geo DATA SHEET

Test )
Uhnlimited Direct Shear of Rock (ISRM)

Client: &) Leths & Ascoc, Date: §-7-0/

Job: #/31- DC,P’P/ (SFS Tester: A . 1370

Sample ID: o 2. % - Raer

SampleDescription:__{«)aurta m‘,w M__J" Ao o Do ,(M_‘_,Q

[ M@M—%&é ?>

Sample Depth: _&/4, D 4 Sample Condition: _r—o ¢ o) £ tes el ~oist

o
Sketch of Shear Surface "

Location of LVDTs on top shear box

D= Z 379 ~ /«/\\

2.370 =< ,/ 5N
1.387 e o \\\
2:38¢6 8¢ l % ,./>

1381 *Reo” NG s

A= /T'r’rﬂ“: S 141

St L

-z
Samplearea :_5./41 t»

. Estimated top box weight: _ /5.5 Lo
O o Yo % Measured top box weight: _ /4. 7
F, j03 26 2 -
F-W, A8 (9] 299 #«
\“—/\—’\/L\
Joint
P o~
<‘
———— w
Comments:  /e/ 3w ,Qg_\ c,c—-d,-w—\ A2, IZLJ
b'\A-Lq-M—l\l /A‘h) d(eh a. . —\/q

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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G"%e N DATA SHEET

Unlimited Direct Shear of Rock (ISRM)
Clientt ). etfis X Assoc, Date: %, o/
Job: #1331 - DEPP/ISFS | Tester: * 4. 13 ro

Sample ID: # 29 — Mo wny, ! O = =

= .
SampleDescription:__ (@ ~en © el d w':QnJ 6{.«;—«} ( btﬂé\ﬁ 7_) h‘r?[ﬂ-‘—-b

Sample Depth: S5/.8 * Sample Condition: recer,dls. +tes ‘!'cﬂ —~oret

Sketch of Shear Surface

Location of LVDTSs on top shear box

: Estimated top box weight: (S LA
" 1S 30 45 ¢ Measured top box weight: .

/\——/—'
Joint
Profiles e

————— e ST

Comments; {/«0(4)" ,0{,0-"“-}(“

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com

Diablo Canyon ISFSI [-1450f 203
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Geo

Test DATA SHEET

Uhnlimited Direct Shear of Rock (ISRM)
Client: _¢). { ets 8, Assce, Date: 5/4 /o(
Job: # IR1I- DC_’P'P/ISF'.S t Tester: " A . T_rey
Sample ID: #31 = Do—iwy 2OI=/~ ' _{‘o,.?
SampleDescription: ~7 o i) L

4
3] < Q7
Sample Depth: __ 1 7.0’ Sample Condition: ;¢ o/ 0e ) ¢ +o ctel] vmor-
Sketch of Shear Surf:
eieh of Stiear Surtace Location of LVDTs on top shear box
D = pYee T
2.9 ~< T
2 Lr‘o “ < // 2 ~
2(‘{09 /.'/
! < - 75.0 | e ) o
i . S e
H ;5. SN @ - /_,-"'
pe T - > T,
T st 4.723 R //
Samplearea : 4. 725t el

Estimated top box weight: 7 5. L4
Measured top box weight:

g, L0 120 24O e—d

F, 283 s5L7 1IRY 24

FoW, 2682 552 4119 pb
40 8o [téo

WA - o 22g en e ’m—

~}*—~e.. thea, «d«vﬂ#"“‘- =
Joint ‘d.a—w

Profiles %ck«d M/J\WN'C/Q”" —~—adad .

Comments: s o4 ,Q,_ MJ“M‘, ,o,,«,:(* JM&J‘ €. A 2 Ya 4/0(.-

Fi./z“{"% ) grsen O _LG.NO._, e X &L‘aﬂe._( Rt Lot
N =GO
Strr—a . -G belairN Ay T cnz dtd T ﬂl;,a—m_a(j

#’;JMH%@‘:;r /CO/&() lh"’/ F i K\'—-A-J“(-‘M\.—\*
LD%V%LL.M@ #dz e P &ﬁ’b’ &%; O—«i

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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Geo

Test DATA SHEET
Uhnlimited Direct Shear of Rock (ISRM)
Client: 20 Letha & Assoc. Date: >/ §/o1
Job: Hixi-DcPP/tsFs Tester!_A R ro

Sample ID: #£ 235 ~ T367T(vy s o:- .
SampleDescription: ' fa - .05 #{-4 1—3 o ?L“'\f M*Jﬂ‘ddf‘
- [‘o{afr_i- cﬁﬂ—«u—y\ N70¢(u:

Sample Depth: //&. 3 ! Sample Condition: rec e/ red) £ 'f‘c.ﬂl 078 T

f:
Sketch of Shear Surface Location of LVDTs on top shear box

J l”\l/ # L .vvi’ Aw\)w:ﬁ"\‘% -5 20 P

1237

20423 2%
A= {‘(IK( 58«2, Il)-rl)l(z/é +2. 34)4 ,(23(.,.2 qd)

Sample area :M W

. Estimated top box weight: / s ,%
Lo j20 ZHO { Measured top box weight: & &
F, 46z 924 IR99 & P £

F-W, 447 409 1839 LA
125 259 Sg©

“C@f‘&‘\#['g
A - puﬂ&amﬂf A ] Colk

g ok ) .Nﬁcﬁw?;a..ﬂu«uﬂ(fﬂ*—'- / /
=

Joint
Profiles

Comments: &M@ 75 L“’}’—( C. Lt CZ;.\ - b :..J/ /41-00) G;;

WJ@M A/(-Ce_ul’) 2[11'\0/ o fﬁ%;i_;‘__%s-

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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Geo

Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: _¢). L et#is 2 Assoc, Date: 55?6@ /
Job: #IZi- DCPP/ISES] Tester:”_ /. Q_ro
Sample ID: JQ:L:_‘!}%FCTF'A
SampleDescription: " Cot B (N %Q-fa_-. == A . QQ?‘M ta— J.o.ﬁ‘)_\d__

Sample Depth: _ D 2 .4 ‘ Sample Condition: _s—e ¢ eived ¢, +estell p s

tch rf:
Sketch of Shear Surface Location of LVDTs on top shear box

D=22377 ?A /\
(/’\ 2383 i N
1 i
. " , 2

2.387 ] - TS

Pt A
2.370 wr 7’
[ 62 /

Estimated top box weight: __ / S &6 /%

g: AS ?f ? 2{?07— u Measured top box weight: /. Q

FoW, S8 131 277 48

S

Samplearea : 4. 87Y

Joint

Profiles \‘\'
l;ﬁ"‘“‘\' r—'_-/

b |, —

as b’ )
f"*—'f' é v Comments atl 8 acd 2z et Mﬁ.e =3 ._‘Jf"b\:,e._ - _reas rut[ .Sk\#_ln._
- e ), o
() (3R~ /7'&& F- M *
Ozv-vdﬂ*ﬁl : i i ? 6’

A.)o*& e M(_o-wse»-—w&ﬂ f“r“-’e\ﬁbd_)f-——v(ﬂe "‘0'* }"-
Cated Sonto Fit b IR a\ Yo Lold a— o e so e,

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)455-7684 email: abro@mindspring.com
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Geo

Test DATA SHEET
Uhnlimited Direct Shear of Rock (ISRM)
Client: _t). L-etfis £ Assoc. Date: 5 °
Job: # /31~ DC‘P'P//.S Fs | / Testef
Sample ID: #f 35 ~ Tooviwg ! Di~ ‘¢ "fl“‘cl\
Samplezescrxptwn i r‘:—e W [y rﬂ%
Sample Depth: _ 94..5 Sample Condition: receped) I fc.g.d —are T
Sketch of Shear Surface Location of LVDTs on top shear box
D 2928 [
2. Y38 >
2132
‘/3 2

a~xB6°

AT agsy

. Samplearea 4. L 57 ju=
' Estimated top box weight: __ [ 5 ,éé
Oa 50 / ao 200 pax Measured top box weight: /<€

F 222 Y4qd 728 ,06

FoW, 217 447 G13 L6

30 L6
.61?%_ so ! 250

A - _S;-u.wu-oo oao.—zgﬁ—b—w /CJ%

Joint
Profiles

axes

Comments:

geiBe “ecopraeted el X _(*{
U.B‘-r—-scz—-c_eh-g’p'r‘ﬂsc_‘ Tj" Attt 1230 Mv"v—

Ex-
?_“ﬂ.ﬂ;,ﬂ,& b LoD lorgel) o~ z**“aw_.—/ z gjvf et

=

27069 N. Bloomfield Rd., Nevada City, CA 95959 Tel/Fax (707)435-7684 email: abro@mindspring.com
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Ge;-es > DATA SHEET

Unlimited Direct Shear of Rock (ISRM)

Client: - Date: $//0/0 {

Job: ﬁ :é Ec?@z IE '2 [ Tester: _0 & o
Sample ID: 4 3L Tharmnadi- L

SampIeDescnptlon __Pla o AY X84 j:,,;f— S, oy 7’;44,\,0.3 Ae D0, Q
- " ‘/ .

Sample Depth: _ / 7 & ! Sample Condition: Azcgered & TG N s £

Sketch of Shear Surf:
cich of Shear Sriace Location of LVDTs on top shear box
D= 2.900 J
2278 Sl«
2.2%/ 5
2.0%& 04:740 i
N l N
a L 1
2T T 6T |
5t At - Cle

Sample area : 4. 647

Estimated top box weight: Ze4

On 87 174 —w Measured top box weight: /L0480

F, _‘@ﬁ%& -
F,-W, /éo?, y22

Joint
Profiles
Comments: carboge oo et po 2~ g Thece
et o _,A;/ o —t, ;Ar-‘,-} . ) )
v
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Geo

Test DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
Client: £J, / wéHs £. A.ssog, Date: 5-10 -0 |
Job: Hi%j~- DCPP/ISES | Tester: _ £ T3 o

Sample ID: # 37 - .Bav"v‘-j L Ol

SampleDescnptlon .
CoaaRini
C J

Cnodo— ot Soe et biaf e

Y

" Sample Condition: Asgzimmed £ ToaZed pooiat

Sketch of Shear Surface

Sample Depth: [45,5’

Location of LVDTs on top shear box

WV”" y» 7, ,_/01 \£ R
. — 1409 5| % L
/ 154 2,399 } - i
' L,‘{03 ” i
\ — &=7y )
~ \ \ St
oqa l ’ i‘“"’
e [ ’
A=T= - .,_6 ‘/M/.?‘Q 4,674 -, 398 _ l
Samplearea : 4,286 {

Estimated top box weight: __/ g 1»6

F,

24D Joo rc,cc{o

Measured top box weight: /4.8 ZL

F-W, 2ds YoS (4zs 4L 7
oo LU o
‘aﬂ’ So /D Lo T

UA - %wk{ BW/{M-&Q Y SWJA?

Joint
Profiles

Comments: /3) Z oo Lb

fed V Sz xl;-a-\ :
L. r)-oz),,u—\‘ - N;&:v “fa t’(‘xzfﬁg /EM

'f‘u—u—mm ol mxﬂ @Lov E vt L
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Geo
Test

Unlimited

Client: ). L ety g A,}soc.
Job: H#HI13I-DC 1568

DATA SHEET
Direct Shear of Rock (ISRM)

Sample ID: 2 7973 - Rori v ,imoi-1

SampleDescription:

NN TR

Date: 5//8/p1
Tester: rY

NE AT I =

YRy e

Sample Depth: _/ }Q,&/’

Sample Condition: A 2cpiire J) &z tel etz £

Sketch of Shear Surface

:D:Z“//O
1,4/3 ~=4 ol
2.¥25

2,91¢ gz’
/_T,(‘L
, -
;4 :——’—\5;.400 = 4,429
Samplearea : ¢/ 427

4

o, 25 [P0 240 pk
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Test DATA SHEET
Uhnlimited Direct Shear of Rock (ISRM)
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Ge;' est DATA SHEET
Unlimited Direct Shear of Rock (ISRM)
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-A
Sample: #1 Geo @
Depth: 19.5' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION
Tan well cemented medium grained . . e . .
sandstone with numerous dolomite(?) Client: William Lettis & Ass.oclates, Inc.
healed fractures. 1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
Project: Diablo Canyon Power Plant
‘Modulus: ,000 psi ISFSI ;
Poisson’s ratio: 5 ) qc
Density: 161.4 pef Project Number: {223-
Test Date:  April 29, 2001
Diablo Canyon ISFSI I-156 of 203

Data Report I, Rev. 1
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Radial Strain (in/in)
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-A
Sample: #2
Depth: 24.5'

DESCRIPTION

Tan medium grained sandstone.

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

-‘Modulus: 60,600 psi ISFSI
Poisson's ratio: | )
Density: pef Project Number: 1223-60
Test Date: May 12, 2001
Diablo Canyon ISFSI [-157 of 203

Data Report I, Rev. 1
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-A :
Sample: #3 Geo @
Depth: 35.5' Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959
DESCRIPTION
Gray medium grained weak friable PN - . .
sandstone with one, possibly through- Client: :;’:;;I;m Ll";:tli)& Ass.ocmtes, Inc.
going, fracture. otelho Dr., Suite 262
Walnut Creek, CA 94596
) Project: Diablo Canyon Power Plant
‘Modulus: 0,000 psi ISFSI
Poisson's ratio: 1 . (0
Density: 135.8\pef Project Number: 1223-56"
Test Date:  April 29, 2001
Diablo Canyon ISFSI [-158 0f 203

Data Report I, Rev.
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: O1-A

Sample: 3

Depth: 35.5°

Density: 145.3 pcf.
DESCRIPTION

Gray medium grained weak fraible
sandstone with one fracture, possibly
through-going.

Conf. Pres. Strength
(psi) (psi)

80.6 6807

Geo

Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Boteltho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

ISFSI
Project Number: 1223-60

Test Date: May 4, 2001

Diablo Canyon ISFSI I-159 of 203

Data Report I, Rev. |
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Axial Stress vs. Axial & Radial Strain
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ELASTIC MODULUS TEST

Boring: 01-D
Sample: #4
Depth: 25.5'

DESCRIPTION

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Tan weak clayey medium grained sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
Project: Diablo Canyon Power Plant
Modulus: ISFSI
Poisson's ratio: .
Density: Project Number: 1223-60
Test Date: May 12, 2001
Diablo Canyon ISFSI 1-160 of 203
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-D
Sample: #5
Depth: 28.0°

DESCRIPTION

Tan medium grained clayey weak sandstone
with two healed axial fractures.

Modulus: 33,000 psi
Poisson's ratio: N
Density: 145.3 pef

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant
ISFSI

0
Project Number: 1223-,86L

Test Date:  April 29, 2001

Diablo Canyon ISFSI I-161 of 203
Data Report I, Rev. 1
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain
Boring: O1-D
Sample: 5 Geo
Depth: 28.0' Test 27069 N. Bloomfield Rd.
Density: 144.5 pcf. Unlimited Nevada City, CA 95959
DESCRIPTION
Tan medium grained clayey weak sandstone Client:  William Lettis & Associates, Inc.
with two healed axial fractures. 1777 Botelho Dr., Suite 262
» Walnut Creek, CA 94596
Conf. Pres. Strength
(psi) (psi) Project: Diablo Canyon Power Plant
6 705 ISFSI
0
1 1020 Project Number: 1223-60

Test Date: May 4, 2001

Diablo Canyon ISFSI 1-162 of 203
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-G .
Sample: #9 Geo @
Depth: 28.8' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION

Tan fine grained dolomitic sandstone Client:  William Lettis & Associates, Inc.

with two dark brown axial fractures. .
This sample had a hydrocarbon odor 1777 Botelho Dr., Suite 262

after testing. Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Modulus: 1,850,000 psi ISFSI
Poisson's ratio: /7 . . ' é d
Density: o 1382 pef Project Number: 1223;50/
Test Date:  April 29, 2001
Diablo Canyon ISFSI I-163 of 203

Data Report I, Rev. 1




1000 ~—
= = L5 —= (3400
900 __z 60 (£
§ Y - ,000‘{6- - 30
800 — roolé
700 —%
@ 600 —=
S 5
B 500 3 /
72]
3 3
X400 —= -
< 3 //
E 4 /
300 — / /
200 —E
100 —g
0 :lllllllll[ll I T[T T T [T T T[T IT {77
0.0010 00008 00006 0.0004 0.0002 00000 00005 00010 00015  0.0020
Radial Strain (in/in) Axial Strain (in./in.)
ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-D
Sample: #6
Depth: 48.5'

DESCRIPTION

Geo

Unlimited

Test C 27069 N. Bloomfield Rd.

Nevada City, CA 95959

Tan fine to medium grained dolomitic

sandstone with one axial fracture and

one diagonal joint about 32 degrees to
the core axis.

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262

Walnut Creek, CA 94596

Diablo Canyon ISFSI
Data Report I, Rev. 1

Project: Diablo Canyon Power Plant
Modulus: 1,528,000 psi ISFSI 40
Poisson's ratio: .08 . @ >
Density: 1614 pcf Project Numb -
Test Date:  April 29, 2001
I-164 0f 203
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TRIAXIAL COMPRESSION TEST
Axial Stress, Cell Pressure & Sample Pressure vs. Axial Strain

Boring: 01-D

Sample: #7 ' Geo
Depth: 55.5' Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Tan clayey altered medium grained
sandstone with a weak joint about Client: William Lettis & Associates, Inc
57 is. : T
degrees to the core axis 1777 Botelho Dr-., Suite 262
STRENGTH SUMMARY Walnut Creek, CA 94596
Cell Sample Axial
P'(;s:i';" ya Pr::i';f s‘:;:ﬁh Project: Diablo Canyon Power Plant
ISFSI
10 7 132
119 176 (5’3 Project Number: 1223-60
Test Date: May 15, 2001
Diablo Canyon ISFSI I-165 0f 203
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-G .

Sample: #9 Geo

Depth: 28.8' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959
DESCRIPTION
Tan fine grained dolomitic sandstone Client: William Lettis & Associates, Inc.
with two axial fractures. 1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diable Canyon Power Plant

‘Modulus: ISFSI

Poisson’s ratio: '

Density: Project Number: 1223-,50/ b 0
Test Date:  April 29, 2001

Diablo Canyon ISFSI 1-166 0f 203

Data Report I, Rev. 1
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-G
Sample: #10
Depth: 69.0'

DESCRIPTION

- Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Gray friable clayey medium grained sandstone.

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262

Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

" Modulus: 75/0 si ISFSI
Poisson's ratio: . .
Density: 41.3(pcf Project Number: 1223-60
Test Date: May 12, 2001
Diablo Canyon ISFSI I-167 of 203

Data Report I, Rev. 1



Axial Stress vs. Axial & Radial Strain
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ELASTIC MODULUS TEST

Boring: 01-H
Sample: #11
Depth: 11.0

~ DESCRIPTION

Tan fine grained dolomitic sandstone.

Geo

Test : 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
. Project: Diablo Canyon Power Plant

Modulus: 15,200 psi ISFSI

Poisson's ratio: 03) )

Density: 30/7 pef Project Number: 1223-60

- Test Date: May 13, 2001
Diablo Canyon ISFSI 1-168 of 203

Data Report I, Rev. 1|
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-H

Sample: #12 Geo
Depth: 52.5' Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959

DESCRIPTION

Tan fine grained dolomitic sandstone S ame . .
(or dolomite) with no visible fractures. Client: r,‘;,‘;;';':tiﬁ::;f‘ gss.(t)uza;;s, Inc.
. duite

Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

‘Modulus: ,670/000 psi ISFSI
Poisson's ratio: q ) (0
Density: 13872 pef Project Number: 1223-;,0/ 6
Test Date:  April 29, 2001
Diablo Canyon ISFSI I-169 of 203
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-H
Sample: #13
Depth: 57.0

DESCRIPTION
Gray medium grained clayey friable
sandstone with no visible fractures.

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.

1777 Botetho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Diablo Canyon ISFSI
Data Report [, Rev. 1

g[odulus: 60600 psi ISFSI
isson's ratio: .
Dzl::it;: 10 144/5 pef Project Number: 1223-50 (‘O
Test Date: April 29, 2001
1-170 of 203
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: O1-H :
Sample: 13 Geo
Depth: 57.0' Test 27069 N. Bloomfield Rd.
Density: 131.7 pcf. Unlimited Nevada City, CA 95959
DESCRIPTION
Gray medium grained clayey friable Client: William Lettis & Associates, Inc.
sandstone with no visible fractures. 1777 Botelho Dr., Suite 262
' Walnut Creek, CA 94596
Conf. Pres. Strength
(psi) \(psi) Project: Diablo Canyon Power Plant
3 93 ISFSI
7 8
1 8 Project Number: 1223-60
Test Date: May 4, 2001

Diablo Canyon ISFSI 1-171 of 203
Data Report [, Rev. 1
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-CTF-A
Sample: #14
Depth: 8.8’

DESCRIPTION

Geo

Test C 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Diablo Canyon ISFSI
Data Report I, Rev. |

Gray fine to medium grained soft <1, aaye . .
sandstone with partial plaster caps on Client: William Lettis & Asspcnates, Inc.
both ends. 1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
. Project: Diablo Canyon Power Plant
‘Modulus: 4,800,000 psi ISFSI
Poisson's ratio: 33 . ber: ;0/ [ 0
Density: 155D pcf Project Number: 1223-
Test Date: April 29, 2001
[-172 of 203
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-CTF-A
Sample: #15
Depth: 13.5'

, DESCRIPTION
Tan clayey friable medium grained sandstone.

Geo

Test C 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: ~William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596
Project: Diablo Canyon Power Plant
Modulus: 1,090,000 psi ISFSI
Poisson's ratio: 1 :ect Number:
Density: 1388 pcf Project Number: 1223-60
S Test Date: May 13, 2001
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Axial Stress vs. Axial & Radial Strain
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ELASTIC MODULUS TEST

Boring: 01-CTF-A
Sample: #16
Depth: 48.8'

DESCRIPTION
Tan friable clayey altered medium

grained sandstone,

Geo

Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959

Client:  William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Projecf: Diablo Canyon Power Plant

- Modulus: ISFSI
Poisson's ratio: .
Density: Project Number: 1223-60
Test Date: May 13, 2001
Diablo Canyon ISFSI 1-174 of 203
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TRIAXIAL COMPRESSION TEST
Axial Stress, Cell Pressure & Sample Pressure vs. Axial Strain

Boring: 01-CTF-A

Sample: #16 Geo
Depth: 48.8° Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Tan friable .clayey altered medium
grained sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
STRENGTH SUMMARY Walnut Creek, CA 94596
Cell Sample  Axial
Strai P P Strength . .
(i:;:'_) r::i';" r(eps:i';" ;;;'gt Project: Diablo Canyon Power Plant
030 550 ISFSI
80 175
053 50 200 Project Number: 1223-60
10 40 235
Test Date: May 16, 2001
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: O1-CTF-A

Sample: 17

Depth: 53.8'

Density: 127.1 pcf.
DESCRIPTION

Gray medium grained altered
clayey friable sandstone.

Conf. Pres. Strength

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

(psi) (psi) Project: Diablo Canyon Power Plant
87 472 ISFSI
130 574
174 664 Project Number: 1223-60
Test Date: May 4, 2001
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-B :
Sample: #18 Geo @
Depth: 26.5' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION
Tan fine to medium grained (dolomitic?) sl e . .
sandstone with no visible fractures. Client: :’Y]:[l!lu;;n(: tf;l‘;ltt:l;)& ‘;ss‘(:m;;;s, Inc.
r., Suite
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

‘Modulus: 4,000,000 psi ISFSI 0
Poisson's ratio: .33 . b
Density: 155.} pef Project Number: 1223-/50/
Test Date: April 29, 2001
Diablo Canyon ISFSI I-177 of 203

Data Report I, Rev. 1



200 — \ i >
= 57&7 206310
E ,go0?
180 — 22 )
3 a0, s ,2
= -
= ¥z ,uoo""
160 —=
140 —E
= 3
A 120 3
S =
@ =
B 100 3
\ =
o =
X 80 —J
< =
60 —=
=
w0 =
20 =
0 —ll|||IIII]I[II‘II|I|I|IIIIlIllll_l['llllllfllll
0.0005 0.0004 00003 00002 00001 00000 00005 0.0010 00015  0.0020
Radial Strain (in/in) Axial Strain (in./in.)
ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-B
Sample: #19 Geo @
Depth: 38.0' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION
Tan medium grained sandstone with lient: P . .
vl o | Ot Willam Lt & Assodats,In
and a joint at one end. hig
! Walnut Creek, CA 94596

' Project: Diablo Canyon Power Plant
Moedulus: 119,000 psi ISFSI
Poisson's ratio: 17/ . .
Density: 1383 pef Project Number: 1223-60
' Test Date: May 13, 2001
Diablo Canyon ISFSI [-178 of 203
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-B

Sample: 20 Geo
Depth: 48.8' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Slightly wavy intact contact between
hard dolomite and soft clayey altered Client: William Lettis & Associates, Inc.
dolomite. 1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
(psi) (psi) ’

Initial Project: Diablo Canyon Power Plant

ISFSI
Job Number: 1223-60

Final

Test Date: May 7, 2001

Diablo Canyon ISFSI 1-179 of 203
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TRIAXIAL COMPRESSION TEST
Axial Stress, Cell Pressure & Sample Pressure vs. Axial Strain

Boring: 01-C
Sample: #21
Depth: 9.5

DESCRIPTION
Gnay friable clayey weak medium sandstone
with partial plaster caps.

Geo
Test

800 Peralta Ave

Unlimited San Leandro, CA 94577

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
STRENGTH SUMMARY Walnut Creek, CA 94596
Cell Sample  Axial
Strai P Pr s h . .
_ (1:7;:.) r(eps:;n (eps:;" ‘I;:ﬁ‘ Project: Diablo Canyon Power Plant
0187 85 73| 378 ISFSI
.0243 110 (34 436>
Project Number: 1223-60
0282 /1_60/____3-5’ 24 ]
Test Date: May 16, 2001
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-C :
Sample: #22 Geo @
Depth: 24.0° Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION

Tan ‘fl':; gﬂ;:f; g‘::z:;‘i;?;ﬁ:ﬁm Client: William Lettis & Associates, Inc.
plaster caps on both ends, 1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

zIOdllhlS: 22,3 ,000 psi ISFSI

oisson's ratio: .

Density: 147.3 pef Project Number: 1223-50 60
Test Date:  April 29, 2001

Diablo Canyon ISFSI 1-181 of 203

Data Report I, Rev. 1



Shear Stress
100 —
] Normal Stress
90 —
80 —
70 —=
——: - -:' éc' 2
P T 62,3 i 1
— 60 = i ' i H
. = ] H | )
0 = ] 1 ! ]
& 31 L
n 50 —J 1 H 1 !
o = ' ! i
% = 1 ! H !
0 =40 | N i3
= ! H '
=gt 1 ' I
s B | 1 1
30 —4¢ 1 ! [
= i ' '
= 1 1 1
20 2wl e zl i
= 1
= 1T .3 H
10 S/ .. /"®
S=—=—77 - = :
':—"r"—“(.s 40O
0 _qllll]llIIIIIIHHH|ll”HIH|HITHIH’IIIIIIIII I]IIIIF]—q
0.00 0.10 0.20 0.30 0.40 0.50 0.60
Shear Displacement (in.)
DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-C
Sample: 23
Depth: 41.4'

DESCRIPTION
Very thin gray clay coated slickensided

Geo
Test

27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Joint in gray medium grained sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
(psi) ’
Initial Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60

Test Date:

May 7, 2000 (

Diablo Canyon ISFSI
Data Report I, Rev. 1

I-182 0of 203




Shear Stress
100 —
g e Normal Stress
90 —g
80 —=
0 —=
= rr—n ¢ 63
= A : b
~ 0= T i i
‘@ = ! ! ' 1
a, 3 [ ! | .
S’ . = ] ! ] )
wn S0 = 1 ! 1 1
g = i Lol
=] = ! ) IS h qs,Z-
(5] = [} ) r [] 1 T
0 =7 4 > ! ' i :
=] : H : 1 1
= ) : ; ' 1
=1 i 1 ' : :
30 =3 | : ! ! ) '
=31 ] ) H } 1
= 1 ) ' 1 1
= . —_— 1 : 2?__3'
20 _§.4 LU'S ..... ! ‘ 1
= '.
= :
10 /0.0
= — ”L’i — /7/ i 7.
FT¢s T o 5. 81
0 lllllllllllIll”lIl|||||lllll|l[lllllllTIIIHHIIHITIIH
0.00 0.10 0.20 0.30 0.40 0.50 0.60
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: 01-C

Sample: 24 Geo ¢
Depth: 44.3' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Wavy lightly bonded joint with thin clay
coating in tan medium grained sandstone. Client: William Lettis & Associates, Inc.

1777 Botelho Dr., Suite 262

Normal Stress  Shear Stress Walnut Creek. CA 94596

(PSi) (psi)
Initial 45 Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60
Test Date: May 7, 2000
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TRIAXJAL COMPRESSION TEST
Axial Stress, Cell Pressure & Sample Pressure vs. Axial Strain

Boring: 01-E
Sample: #25 Geo
Depth: 7.0’ Test 800 Peralta Ave
DESCRIPTION Unlimited San Leandro, CA 94577
Tan fractured gnd shearcq glayey altered
weak fine grained dolomitic sandstone. Client: William Lettis & Associates, Inc.
, 1777 Botelho Dr., Suite 262
STRENGTH SUMMARY Walnut Creek, CA 94596
Cell Sample  Axial
Strai P Pr Strength . . _
i) ol :;:5'/7 Project: Diablo Canyon Power Plant
.028 48 126 ISFSI
5
04 ﬂ ; Project Number: 1223-60
67 321 (D) —]
Test Date: May 17, 2001
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-E :
Sample: #26 Geo @
Depth: 22.0' Test 27069 N. Bloomfield Rd.

Unlimited WNevada City, CA 95959

DESCRIPTION
Tan fine grained (dolomitic?) sandstone - Client:

with a few healed shears, William Lettis & Associates, Inc.

1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant
Modulus: 206,000 psi ISFSI

Poisson's ratio: ] ] .
Density: 32/ pef Project Number: 1223-60

Test Date: May 13, 2001

Diablo Canyon ISFSI . I-185 0f 203
Data Report [, Rev. 1




1000 — k\\
800 —] Syt
= (5
g 600 —]
:
& =
w .
b 0 —
% 40 =
200 —
0 -IIHIIHllIIII‘ T[T [ T T T[T T[T TT7T]
0.0005 0.0004 0.0003 00002 00001 0.0000 0.0005 0.0010 0.0015  0.0020
Radial Strain (in/in) Axial Strain (in./in.)
ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-E
Sample: #28 Geo @
Depth: 49.0' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION

Tan fine grained (dolomitic?) sandstone P P . .
with dolomite(?) healed fracture about Client: r‘;:;};;";ti‘li‘tzl;f “;‘;si(t’:'za;;s’ Inc.
*

34 degrees to the core axis.
Walnut Creek, CA 94596

Project: .Diablo Canyon Power Plant

Modulus: 4,920,000 psi ISFSI
Poisson's ratio: 23 . . (0
Density: 156.0\ncf Project Number: 1223-50
Test Date:  April 29, 2001
Diablo Canyon ISFSI 1-186 of 203
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Shear Displacement (in.)
DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-E

Sample: 29 Geo
Depth: 51.8' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Planar well mated bedding joint in tan
fine to medium grainedf sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
(psi) ’
Initial Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60
Test Date: May 8, 2009{ /
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-F
Sample: #30
Depth: 57.6'

DESCRIPTION
Light tan medium grained sandstone.

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262

Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Diablo Canyon ISFSI
Data Report I, Rev. 1

‘Modulus: ISFSI
Poisson's ratio:
Density: Project Number: 1223-60
Test Date: May 13, 2001
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-F

Sample: 31 Geo «
Depth: 117.0' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Tan sandy clay seam (.5-1" thick) in tan
fine to medium grained clayey sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek. CA 94596
(psi) ’
Initial Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60
Test Date: May 8, 200}5 /
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A

ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-F
Sample: #32 Geo @ '
Depth: 117.7' Test 27069 N. Bloomfield Rd. -

Unlimited Nevada City, CA 95959

DESCRIPTION
Gray fine to medium grained soft clayey T a11e . .
friable sandstone with no visible fractures. Client: :‘,;,l;,l; :;2 ti'i‘::i)& Asss.(:u;;ezs’ Inc.
r., Suite

Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Modulus: ISFSI
Poisson's ratio:
Density: Project Number: 1223-5¢ 60
Test Date:  April 29, 2001
Diablo Canyon ISFSI 1-190 of 203
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TRIAXIAL COMPRESSION TEST
Axial Stress and Confining Pressure vs. Strain

Boring: O1-F

Sample: 32

Depth: 117.7°

Density: 135.8 pcf.
DESCRIPTION

Gray fine to medium grained soft clayey
friable sandstone with no visible fractures.

Conf. Pres. Strength
(PSi) Qsi)
4

0
126 3
16 40

Geo

Test 27069 N. Bloomfield Rd.
Unlimited Nevada City, CA 95959

Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262

Walnut Creek, CA 94596

Project: Diablo Canyen Power Plant
ISFSI

Project Number: 1223-60

Test Date: May 4, 2001

Diablo Canyon ISFSI
Data Report I, Rev. 1
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: O1-F
Sample: 33
Depth: 118.3'

DESCRIPTION
Gray clay seam (0-.05" thick) in gray

Geo «
Test

27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

medium grained weak clayey sandstone. Client: William Lettis & Associates, Inc.
1777 Boteltho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
(psi) ’
Initial 0 Project: Diablo Canyon Power Plant
; 9 ISFSI
Final 3 L Job Number: 1223-60
4. Test Date: May 8, 20051{ /
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The aberrant stress-displacement curve is due to
the large box rotations which resulted in apparent
negative shear displacement readings. The peak
strengths are still valid strengths.
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-CTF-A
Sample: 34 Geo «
Depth: 32.6' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Contadct between tan snady clay and
tan clayey fine to medium grained sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Swess ~ Shear Stress Walnut Creek, CA 94596
(psi) (psi) ?
Initial ;g 8 Project: Diablo Canyon Power Plant
: ! ISFSI
2
Final 0~5 4-5 Job Number: 1223-60
! 1 Test Date: May 9 200J
174 6 est Date: ay 7,
< l (
Diablo Canyon ISFSI [-193 of 203 _
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: O1-H

Sample: 35 Geo
Depth: 94.5' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Irregular dark gray clay filled joint (.1-.4" thick)
in gray clayey medium grained sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek. CA 94596
i (psi) ’
Initial Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60
Test Date: May 9, 2001
Diablo Canyon ISFSI [-194 of 203

Data Report I, Rev. 1
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: O1-I
Sample: 36 Geo
Depth: 174' Test 27069 N. Bloomfield Rd.

DESCRIPTION Unlimited Nevada City, CA 95959
Planar bedding joint in tan thinly bedded
very fine grained dolomitic sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Nomnal Stress  Shear Stress Walnut Creek, CA 94596
(psi) (psi) ?
Initial

Project: Diablo Canyon Power Plant
ISFSI

35
Final ¢ Job Number: 1223-60
8O Test Date: May 10, 2001
Diablo Canyon ISFSI I-195 of 203

Data Report I, Rev. 1
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-1
Sample: 37
Depth: 168.5'

Geo _

Test 27069 N. Bloomfield Rd.
Unlimited WNevada City, CA 95959

one with a thin lamination Client: William Lettis & Associates, Inc.

1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant
ISFSI

Job Number: 1223-60

Test Date: May 10, 2001

DESCRIPTION
Bedding e joint in tan fine grained
dolomitic g%:st
d clay coating.
Normal Stress ~ Shear Stress
psi)
Initial 6
75 1
2 2
Final 9 6
1 1
38 2
Diablo Canyon ISFSI 1-196 of 203
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ELASTIC MODULUS TEST
Axial Stress vs. Axial & Radial Strain

Boring: 01-1
Sample: #38 Geo @
Depth: 159.5' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION

Dark gray fine grained dolomitic sandstone S aare . .
with two healed joints about 27 degrees to Client: }Y,f,'!/.“;;'; ti‘l‘:;';)f‘ ‘;sﬁ‘t’c'za;;s’ Inc.
. Suite

the core axis, healed with a soft white mineral.
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Modulus: ISFSI
Poisson's ratio: .
Density: Project Number: 1223-60
Test Date: May 13, 2001
Diablo Canyon ISFSI 1-197 of 203
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement
Boring: O1-1
Sample: 39B | Geo «
Depth: 130.4' Test 27069 N. Bloomfield Rd.
- DESCRIPTION Unlimited Nevada City, CA 95959
Tan clay seam (.1-.2" thick) in tan
fine grained dolomitic sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek. CA 94596
(psi) (psi) ’
Initial Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60
Test Date: May 10, 2001
Diablo Canyon ISFSI 1-198 0of 203
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ELASTIC MODULUS TEST

Axial Stress vs. Axial & Radial Strain

Boring: 01-1 G
Sample: #40A €o
Depth: 88.4' Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

DESCRIPTION

Tan thinly bedded fine grained dolomitic Client:

sandstone with bedding about 69 degrees )
to the core axis.

William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Modulus: ISFSI
Poisson's ratio: )
Density: Project Number: 1223-60
Test Date: May 13, 2001
Diablo Canyon ISFSI 1-199 of 203

Data Report I, Rev. ]
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: O1-1
Sample: 40B
Depth: 88.8
DESCRIPTION
Planar bedding joint in tan fine

Geo

Test

27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

grained dolomitic sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Nommal Stress  Shear Stress Walnut Creek, CA 94596
(psi) ’

Initial Project: Diablo Canyon Power Plant
ISFSI

Final Job Number: 1223-60

Test Date: May 10, 2001
Diablo Canyon ISFSI 1-200 of 203

Data Report I, Rev. 1|
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DIRECT SHEAR TEST
Shear and Normal Stress vs. Shear Displacement

Boring: O1-1I
Sample: 41A Geo
Depth: 45.6' Test 27069 N. Bloomficld Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Tan clay seam about 3/4" thick in
tan fine grained sandstone. Client: William Lettis & Associates, Inc.
1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress
(psi) (os) Walnut Creek, CA 94596
Initial 47 4 Project: Diablo Canyon Power Plant
9 7 ISFSI
178 133
Final < 5 Job Number: 1223-60
%4 13 Test Date: May 11, 2001

Diablo Canyon ISFSI 1-201 of 203
Data Report I, Rev: 1
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DIRECT SHEAR TEST

Shear and Normal Stress vs. Shear Displacement

Boring: O1-1

Sample: 41B Geo ,
Depth: 46.1' Test 27069 N. Bloomfield Rd.
DESCRIPTION Unlimited Nevada City, CA 95959
Planar bedding joint in tan fine
grained dolomitic sandstone. Client: William Lettis & Associates, Inc.
‘ : 1777 Botelho Dr., Suite 262
Normal Stress  Shear Stress Walnut Creek, CA 94596
(psi) (psi) ’
Initial Project: Diablo Canyon Power Plant
ISFSI
Final Job Number: 1223-60
Test Date: May 10, 2001
Diablo Canyon ISFSI 1-202 of 203
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Axial Stress vs. Axial & Radial Strain
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ELASTIC MODULUS TEST

Boring: 01-1
Sample: #42
Depth: 44.0°

DESCRIPTION
Tan fine grained dolomitic sandstone. Client: William Lettis & Associates, Inc.

Test 27069 N. Bloomfield Rd.

Unlimited Nevada City, CA 95959

1777 Botelho Dr., Suite 262
Walnut Creek, CA 94596

Project: Diablo Canyon Power Plant

Modulus: ISFSI
Poisson's ratio: . ’
Density: Project Number: 1223-60
Test Date: May 13, 2001
Diablo Canyon ISFSI 1-203 of 203
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