Scientific Notebook 7 ¢& 7 £

Unconfined Compression Experiments

Borehole 14
Samples ID # 01026868, 01026869, 01026870, 01026871, and 01026872

Ahmed Elgamal and Jonathan Deck

January 31, 2006



Table of Contents

Opening and Inspection of Specimens
Preparations for Testing
Testing of Specimens

Density Measurements of Specimen # 01026870

Page

13

19
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10/31/05 Journal Entry By: Jonathan M. Deck

Opening and Inspection of Specimens: Today the five soil/rock specimens were opened
and inspected. Observations are recorded below.

Specimen # 1:

Label: CSITS v.1

Borehole: UE-25 RF # 14

From Box: 01017012 Requestor: John Stamatakos

ID#: 01026868 Specimen Type: WCSpec

Interval Removed: 99.9 to 100.5 (depth in feet)

Observations: Sample is mostly loose soil and dust, largest pieces are approximately 4"
square. Solid pieces are whitish with some small aggregate, and are easily broken down
into powder. The loose portion of the sample is a fine grayish brown soil. Approximate
soil sample size is 3” diameter cylinder by 8 long. Soil sample cannot be tested.
Figure 1: Sample 1




Specimen # 2:
Label: CSITS v.1
Borehole: UE-25 RF # 14

From Box: 01017830 Requestor: John Stamatakos

ID#: 01026869 Specimen Type: WCSpec

Interval Removed: 168.0 to 168.6 (depth in feet)

Observations: Sample is mostly solid with some small (1/2” diameter by 1/8” deep)
divots and chips missing. The specimen is white to off-white in color and is mostly
composed of a fine cementitious material. Aggregate of varying size up to approximately
Y2 in diameter and of varying color is present. The specimen has many small voids and
is a noticeably porous material. The sample is rock-like and denser than previous sample.
Approximate sample dimensions are 2 3/8” in diameter by 7 3/8” long. This sample will
be testable.

Figure 3: Sample 2

Figure 4: Sample 2 Box Label




Specimen # 3:

Label: CSITS v.1

Borehole: UE-25 RF # 14

From Box: 01017836 Requestor: John Stamatakos

ID#: 01026870 Specimen Type: WCSpec

Interval Removed: 205.8 to 206.7 (depth in feet)

Observations: Specimen is broken into 3 main pieces, the largest of which is 6 1/2” and
contains 3” of undamaged sample. The sample is a reddish rock like material with some
fine grain aggregate. This is the densest sample of the five. Cracks in the sample appear
to have occurred along “veins” of a whitish material. The entire specimen is 2 3/8” in
diameter and 12 '%” long. The specimen may be testable, but may not be long enough to
produce an accurate failure plane.

Figure 5: Sample 3

Figure 6: Sample 3 Box Labl
~

SMF BOREHOLE SPECIMEN
Borehole: UE-25 RF#14

From Box: 01017836

LTI Wi I

Specimen Type: WCSpec
Interval Removed: 205.8 To 206.7

—




Specimen # 4:
Label: CSITS v.1
Borehole: UE-25 RF # 14

From Box: 01017838 Requestor: John Stamatakos

ID#: 01026871 Specimen Type: WCSpec

Interval Removed: 216.0 to 216.7 (depth in feet)

Observations: Sample is composed of a red cementitious material that is chalk-like. The
specimen is softer than the others and somewhat porous. The specimen is cracked, but
about 5 4” of the cylinder remains intact. This material is very brittle and may crack or
crumble when the cracked portion is cut off. The entire specimen is 2 3/8” in diameter
and 8 '4” long. The specimen may be testable, but should not develop a very high failure
load.

Figure 7: Sample 4




Specimen # 5:
Label: CSITS v.1
Borehole: UE-25 RF # 14

From Box: 01017841 Requestor: John Stamatakos

ID#: 01026872 Specimen Type: WCSpec

Interval Removed: 240.3 to 241.0 (depth in feet)

Observations: Sample is grayish rock-like material, less dense than sample 3. The
sample is semi-porous with some small aggregate. The entire sample is intact, measuring
2 3/8” in diameter by 8 3/8” long. This specimen will be testable.

Figure 9: Sample 5




Yucca Mountain Site Characterization Project Page 8/19
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Preparations for Testing
Cutting of Specimens

Specimen # 3, ID # 01026870 arrived in a number of pieces and needed to be
trimmed in order to be testable. In compression testing of concrete cylinders, a typical
minimum aspect ratio is 2:1, height to diameter. The largest undamaged portion of this
cylinder was 2 7/8”. The cylinder diameter was 2.387”. In our opinion, this did not give
a satisfactory aspect ratio to provide accurate results. It was determined that though the
portion beyond 2 7/8” was damaged, the reduction in cross sectional area was minor until
approximately 4”. This would provide an aspect ratio of 1.68 which would provide more
accurate results, even if not at the desired minimum ratio of 2:1. This was the most rock-
like of all the specimens so it was determined that a special blade or saw would be
necessary to cut it. Since it was not a cementitious material that might be degraded by
contact with water, it was determined that a tile saw or other such wet cutting saw would
provide the cleanest and most accurate cut. Unfortunately, no such saw was readily
available for use. It was determined that a masonry blade for a cutoff saw would be able
to cut the specimen cleanly enough for our purposes, even though not as well as a wet-cut
saw. The saw used was a Makita 355 mm Portable Cutoff Saw (fig. 1) and the blade was
a Flexovit 14” Heavy Duty Concrete/Masonry Blade (fig. 2).

Figure 1: Cutoff Saw Figure 2: Saw Blade
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Figure 3: Specimen being cut Figure 4: Cut Specimen




In Fig. 4, a small chip can be seen on the top of the specimen, which is common when
cutting brittle materials, and will not be a problem when testing specimens.

Capping of Specimens:
Before testing a specimen, its end faces must be completely flat and parallel to
prevent stress concentrations or other modes of failure. It is difficult to attain a perfectly
flat surface or two completely parallel surfaces by means of cutting. The adopted
technique for leveling specimens is capping them with Hydro-Stone. Hydro-Stone is
gypsum cement made up of Plaster of Paris and Portland cement (fig. 5). This material
has a strength of approximately 10 ksi if properly mixed, and will be sufficient for testing
materials of similar or lesser strength.
Figure 5: Hdro-Stone Packaging
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The Hydro-Stone is mixed to a very thick, putty like consistency (fig. 6) and then placed
into 1” long sections of PVC pipe of slightly larger diameter than the specimens (3 pipe
was used since specimens were roughly 2 3/8” in diameter). The PVC sections are filled
with enough Hydro-Stone to have a /4 layer beneath the specimen with some excess.
These PVC sections are placed on a known flat surface that has been leveled in advance,
in this case, a piece of thick glass (fig. 7).

Figure 6: Hydro-Stone consistency Figure 7: PVC and Glass Surface
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Once the PVC sections have been filled with Hydro-Stone putty and placed on the level
surface, the specimens may be placed inside of them. When the specimen is placed into
the Hydro-Stone, it is important to maintain approximately a %4 thick layer of Hydro-
Stone beneath the specimen and allow for the Hydro-Stone to mold around the top of the
specimen such that it encompasses approximately the top %4 of the specimen. When the
specimen is at proper location in the Hydro-Stone, a small level is used to ensure that the
specimen is perfectly vertical (fig. 8). If the Hydro-Stone is not a thick enough



consistency, it will not maintain its position, and should be recast or constantly checked
to ensure that it is level.

Figure 8: Specimens being leveled
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Once the specimens have been leveled and the Hydro-Stone is thick enough to hold the
specimens in place, they may be left to set completely for 30-40 minutes. After the

Hydro-Stone has set completely, the PVC pipe pieces may be removed (a cut in the pipe
section made beforehand makes this easier). Now the specimens have one completely
flat surface which is perpendicular to their length (fig. 9). The specimens are now flipped
over and the process is repeated. This time, in addition to the regular level, a circular
level is used to ensure that the two surfaces being created at either end of the specimen
are parallel. (figs. 10, 11)

Figure 9: One flat surface Figure 10: 2 levels nd level
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The finished specimens have two level, flat surfaces which are parallel to each other (fig.
12)

Figure 12: Leveled Specimens

This technique of placing Hydro-Stone caps worked well in this situation because
the materials were not weak or susceptible to water. Generally, the Hydro-Stone uses all
water that it is mixed with. However, it is possible, though not likely, that a weak or
cementitious material could deteriorate when it comes into contact with water or the
Hydro-Stone putty. In the case that this type of material was being tested, it is possible
another form of specimen leveling would have to be used. If the material is questionable,
it is suggested that a small portion of the material be tested by contacting it with small
amounts of Hydro-Stone or water and seeing if it is affected.
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12/12/05 Journal Entry By: Jonathan M. Deck

Cutting and Capping of Specimen # 01026871

Specimen 4, ID # 01026871 arrived in a few pieces and needed to be trimmed in
order to be testable. The original damaged specimen was approximately 8.25 inches long
and is shown in figure 1. In order to trim the specimen, the Makita 355 mm Portable
Cutoff Saw and Flexovit 14” Heavy Duty Concrete/Masonry Blade used in the cutting of
specimen # 01026870 were put to use again. The specimen is shown being cut in figure
2. The final specimen had a length of 4.975 inches, which is in excess of the 2:1
minimum aspect ratio and is shown in figure 3.

Figure 1 _ Figure 2 Figure 3

After the specimen was cut, it was capped with hydrostone following the same
process previously used. The specimen is shown being capped and leveled in figure 4
below. The final capped specimen is shown in figure 5 prior to testing.

Figure 4 Figure 5
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Testing of Specimens

The specimens were tested with the use of a MTS 810 Material Testing System
(http://www.mts.com/menusystem.asp?DataSource=0&NodelD=1011 ) with 110 kip
capacity and MTS 647 Hydraulic Wedge Grips (figure 1.) This machine has the
capability to do tension and compression tests. Since this machine is usually used for
tensile tests, it comes equipped with a number of different wedge grips, but no
compression testing platforms. In order to create level surfaces to allow for compression
testing, two aluminum plates were used. The 3” by %2 aluminum plates were connected
to plumb bolts which could be held by the wedge grips (figure 2.)

Figure 1: MTS 810

Figure 2: Wedge Grips and Aluminum Plate

The first specimen tested was Specimen # 01026870. Load was applied at a rate
of 2.5 kips per minute with readings taken at a frequency of 2 Hz. The specimen is
shown on the loading apparatus before and after testing (figures 3 and 4.) Since such a
high load was achieved, the specimen exploded at failure and pieces had to be collected
and placed on testing machine for the after testing picture. Due to its high strength, a
shield was placed in front of the specimen during testing to contain any blast upon
failure. As can be seen in figure 4, failure planes were very steep. The peak load
achieved was 52.21 kips resulting in a stress of 11.69 ksi on the specimen. This axial
stress translates to a shear strength of 5.845 ksi using the assumptions of the uni-axial
compression test. This high load may have been affected by the aspect ratio of the
specimen. The final aspect ratio of this specimen was 1.65, with a height of 3 15/16” and
diameter of 2.387. A stress vs. strain plot for this specimen is shown in figure 5.

13



Figure 3: Before testing

Figure 5:

Figure 4: After testing

Stress vs. Strain Plot: Specimen # 01026870
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The second specimen tested was Specimen # 01026869. The same loading rate of
2.5 kips per minute was used. The peak load achieved was 7.319 kips resulting in an
axial stress on the specimen of 1.67 ksi which translates to a shear strength of 0.833 ksi.
Once again, the failure planes were very steep. In this test, since not nearly as high of a
load was achieved, the specimen did not explode, but rather crumbled when it failed. The
specimen is shown before and after testing in figures 6 and 7. The stress vs. strain
behavior of this specimen is shown in figure 8.

Figure 6: Before testing

Figure 7: After testing

Stress vs. Strain Plot: Specimen #01026869
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The final specimen tested was specimen # 01026872. The same loading rate of
2.5 kips per minute was used. The peak load achieved was 24.93 kips resulting in an
axial stress on the specimen of 5.56 ksi which translates to a shear strength of 2.778 ksi.
The main failure plane was nearly vertical. Since this material was of higher strength
than specimen # 01026869, the failure was more brittle, though it did not explode as
much as specimen # 01026870. The specimen is shown before and after testing in figures
9 and 10. The stress vs. strain behavior of this sample is shown in figure 11.

Figure 9: Before testing Figure 10: After testing
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Figure 11:

Stress vs. Strain Plot: Specimen # 01026872
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Testing of Specimen # 01026871

Specimen 4, ID # 01026871 was the final specimen to be tested. This specimen
was not tested initially because it was very brittle and difficult to cut. Also, it was a very
chalklike material and not expected to sustain very large loads. After testing the other
three specimens, it was decided that an attempt should be made to test this final specimen
before proceeding with computer analysis of the Yucca Mountain Site. The specimen
was cut very slowly in order to prevent it from breaking again and then successfully
capped with hydrostone.

The specimen was tested with the same MTS 810 Material Testing System with
110 kip capacity and MTS 647 Hydraulic Wedge Grips as used for the previous
specimens. Load was applied at the same rate of 2.5 kips per minute with readings taken
at a frequency of 2 Hz. The specimen is shown on the loading apparatus before and after
testing (figures 1 and 2.) Since this specimen was very weak, it was crushed very quickly
after failure. The center of the specimen smashed while outer portions broke off
outwards. The pieces the split off the outside of the specimen during testing are shown in
figure 3.
Figure 1: Before Testing

Figure 2: After Testin
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12/15/05 Journal Entry By: Jonathan M. Deck

Figure 3: Pieces Collected After Testing

The peak load achieved was 3.01 kips resulting in an axial stress on the specimen
of 0.680 ksi which translates to a shear strength of 0.340 ksi. The main failure plane was
very steep. Since this material was of very weak and quite brittle, it crushed upon failure.
The stress strain plot for the unconfined compression test is shown in figure 4 below.

Figure 4:

Stress vs. Strain Plot: Specimen # 01026871
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1/4/06 Journal Entry By: Jonathan M. Deck
Density Measurements of Specimen # 01026870

In order to use the Cyclicl1D program, the approximate density of the soil in each
layer must be known. Of the four specimens tested for shear strength with the
unconfined compression test, specimen # 01026870 had the highest density and least
voids by inspection. To measure the density of this specimen, several pieces from the
broken sample were used. Several different trials were done such that the results could
be checked for consistency.

First, each sample being tested was weighed using a Sartorius 2200.00 gram
scale. The accuracy of this scale is stated to be +- 0.01 grams. Once the samples were
weighed, they were submersed in water to determine their volume. The largest available
graduated cylinder was 1,000 milliliters with markings for every 10 ml and accuracy to 5
ml. Since this cylinder had a diameter smaller than that of the sample, only small pieces
could be used. In order to measure the volume of each sample, several 100 ml cylinders
accurate to 0.5 ml were used. The samples were placed into the 1000 ml cylinder and
then water was added from the 100 ml cylinders until the specimen was covered. Water
was added until it reached a marked volume in the 1000 ml cylinder. The volume of each
sample was determined by subtracting the amount of water added (from the 100 ml
cylinders) from the volume read on the 1000 ml cylinder. Figure 1 depicts a sample on
the scale and the graduated cylinders used are shown in figure 2. Using these methods,
an average density was found to be 2.115 g/cc. The measurements taken are summarized
in table 1.

Figure 1 - - ~ Figure 2

Table 1

Trial # | Mass (g) Volume Total Volume Sample Sample
Added (ml) (ml) Volume (ml) | Density (g/cc)

1 133.65 238 300 62 2.156

2 59.34 172.5 200 28.5 2.082

3 88.46 258 300 42 2.106
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BSC SMF Specimen Custody Receipt QA:QA
CSITS v.1
Requestor: hip To:
Date Received:
John Stamatakos (ID#503) John Stamatakos (ID#503)

CNWRA

Southwest Research Institute
6220 Colebra Rd

San Antonio, TX

3

Shipment ID: 01000777

SMF GeotechnicianW Date £-28-05

Shipping Date: 29-jun-2005

Container ID: 01006526

Specimens in this container: 5

Condition Specimen ID Type Top Bottom Parent Borehole:
01026868 WCSpec 99.9 100.5 UE-25 RF#14
01026869 WCSpec 168.0 168.6 UE-25 RF#14
01026870 WCSpec 205.8 206.7 UE-25 RF#14
01026871 WCSpec 216.0 216.7 UE-25 RF#14
01026872 WCSpec 240.3 2410 UE-25 RF#14

Please Sign this form and return to:
Sample Management Facility

Yucca Mountain Site Characterization Project

P.O. Box 617
Mercury, NV 89023-0617

Form LP-SMF-004Q-BSC.3

Page 1 of 1: 1 Containers shipped.

| will return thi?»for 0 the

receipt.

Recipie

&

Date ?/LY/O)/

Rev. 9/12/2002




were subsequently infilled with detrital volcanic material consisting primarily of clay

and fine-grained sediment (see borehole logs in Attachment I for detailed descriptions of
fracture fill zones).

DTNS: GS020383114233.001, GS020383114233.003

Note: Borehole RF#13 completed in 1998. All other boreholes completed in 2000. Base photo is YMP Photo
#BN8811_50.

Figure 2. Locations of Boreholes and Test Pits Completed in 1998 and 2000 in the WHB Area

ANL-MGR-GE-000003 REV 00 36 ' September 2002
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Tabie 3. WHB Area Borehole Locations, Total Depth and Drilling Method

Designation Northing Easting Elevation (ft.) | Total Depth (ft) Drilling Method
RF#14 N765,309 E571,065 3651.5 550.0 Core
RF#15 N765,774 E570,225 3681.0 330.0 Core
RF#16 N765,056 E570,473 3672.0 452.8 Core
RF#17 N766,076 E571,042 36724 667.8 Core
RF#18 N764,522 E570,627 3640.3 493.6 Mud Rotary
RF#19 N765,880 E571,384 3661.8 645.2 Mud Rotary
RF#20 N765,637 E570,797 3671.3 160.0 Mud Rotary
RF#21 N765,899 E570,739 3673.0 192.2 Mud Rotary
RF#22 N766,206 E570,793 3679.2 540.6 Mud Rotary/core
RF#23 N765,311 E570,465 3674.0 159.1 Mud Rotary
RF#24 N766,344 E570,542 3684.5 268.0 Mud Rotary
RF#25 N765,968 E570,626 3676.5 159.0 Mud Rotary
RF#26 N765,248 E570,580 3670.8 264.9 Mud Rotary
RF#28 N7865,510 E570,105 3680.6 99.8 Mud Rotary
RF#29 N766,018 E570,836 3672.7 430.0 Mud Rotary

Note:  DTN: GS020383114233.003 has some minor internal inoonsistencies,'as follows: RF#24: Log page 1 says

DTN: GS020383114233.003

at the top that total depth is 268.0 feet and at the bottom that total depth is 267.9 feet. RF#26: Log page 1
says at top that total depth is 264.9 feet and at bottom that total depth is 265.0 feet. RF#28: log page 1

says at the top that total depth is 100.0 feet and at the bottom that total depth is 99.8 feet. The values used

herein are based on a review of the data.

ANL-MGR-GE-000003 REV 00

37

September 2002



Sample Custody/Control Log Entry Forms



GEOSCIENCES AND ENGINEERING DIVISION

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM

SAMPLE IDENTIFICATION (Mandatory):

DESCRIPTION OF SAMPLE (Mandatory):

™\

(.

! [
REFERENCE TO DOCUMENTATION OR &CIEN\TIFKC NOTEBOOK ENTRY:

\

AMOUNT OF SAMPLE: / Z\ SIZE:

/

DATE OF SAMPLE RECEIPT, C(ﬁt‘ﬁON, OR SYNTHESIS (Mandatory):

PERSON(S) WHO COLLECTED SAIQPLE:

N

DATE OF INITIAL L\b\G ENTRY (}\/Iandatory): BY(Mandatory):

N\

\]
SAMPLE@AGE LOC\\IION (Mandatory) Note: Update location when sample is moved.
/

\
/N

N/
N

COLLECTION SITE (Reference Maps or Field Notes As Required) or SUPPLIER:

OTHER:

FORM TOP-004 (8/2005)



GEOSCIENCES AND ENGINEERING DIVISION

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01026868

DESCRIPTION OF SAMPLE (Mandatory): Sample is from borehole UE-25 RF#14 at a

depth range of 99.9 to 100.5 ft and corresponds to the unit Qal. A sample description is

provided in the geologic log from BSC, 2002 (refer to Attachment A).

REFERENCE TO DOCUMENTATION OR SCIENTIFIC NOTEBOOK ENTRY: Refer to

Scientific Notebook 769E

AMOUNT OF SAMPLE: 1 sample SIZE: ~6" length, ~2.4 * diameter

DATE OF SAMPLE RECEIPT, COLLECTION, OR SYNTHESIS (Mandatory): 6/28/2005

PERSON(S) WHO COLLECTED SAMPLE: Sample was sent to CNWRA by the Sample

Management Facility. Refer to the sample custody receipt provided in Attachment B.

DATE OF INITIAL LOG ENTRY (Mandatory):10/03/2005 BY(Mandatory): Sarah Gonzalez

SAMPLE STORAGE LOCATION (Mandatory) Note: Update location when sample is moved.

Sample sent to Dr. Ahmed Elgamal at the Department of Structural Engineering, University

of California, San Diego

COLLECTION SITE (Reference Maps or Field Notes As Required) or SUPPLIER:

The borehole UE-25 RF#14 is located within the Waste Handling Building Site at Yucca

Mountain, Nevada. Refer to the map and table provided in Attachments C and D,

respectively.

OTHER: References

BSC (Bechtel SAIC Company) 2002. Geotechnical Data for a Potential Waste Handling

Building and for Ground Motion Analyses for the Yucca Mountain Site Characterization

Project. ANL-MGR-GE-000003 REV 00. Las Vegas, Nevada: Bechtel SAIC Company.

ACC: MOL.20021004.0078.

FORM TOP-004 (8/2005)



GEOSCIENCES AND ENGINEERING DIVISION

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01026869

DESCRIPTION OF SAMPLE (Mandatory): Sample is from borehole UE-25 RF#14 at a

depth range of 168.0 to 168.6 ft and corresponds to the unit Tpki. A sample description is

provided in the geologic log from BSC, 2002 (refer to Attachment A).

REFERENCE TO DOCUMENTATION OR SCIENTIFIC NOTEBOOK ENTRY: Refer to

Scientific Notebook 769E

AMOUNT OF SAMPLE: 1 sample SIZE: ~6" length, ~2.4 “ diameter

DATE OF SAMPLE RECEIPT, COLLECTION, OR SYNTHESIS (Mandatory): 6/28/2005

PERSON(S) WHO COLLECTED SAMPLE: Sample was sent to CNWRA by the Sample

Management Facility. Refer to the sample custody receipt provided in Attachment B.

DATE OF INITIAL LOG ENTRY (Mandatory):10/03/2005 BY(Mandatory): Sarah Gonzalez

SAMPLE STORAGE LOCATION (Mandatory) Note: Update location when sample is moved.

Sample sent to Dr. Ahmed Elgamal at the Department of Structural Engineering, University

of California, San Diego

COLLECTION SITE (Reference Maps or Field Notes As Required) or SUPPLIER:

The borehole UE-25 RF#14 is located within the Waste Handling Building Site at Yucca

Mountain, Nevada. Refer to the map and table provided in Attachments C and D,

respectively.

OTHER: References

BSC (Bechtel SAIC Company) 2002. Geotechnical Data for a Potential Waste Handling

Building and for Ground Motion Analyses for the Yucca Mountain Site Characterization

Project. ANL-MGR-GE-000003 REV 00. Las Vegas, Nevada: Bechtel SAIC Company.

ACC: MOL.20021004.0078.

FORM TOP-004 (8/2005)




GEOSCIENCES AND ENGINEERING DIVISION

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01026870

DESCRIPTION OF SAMPLE (Mandatory): Sample is from borehole UE-25 RF#14 at a

depth range of 205.8 to 206.7 ft and corresponds to the unit Tpcrn. A sample description is

provided in the geologic log from BSC, 2002 (refer to Attachment A).

REFERENCE TO DOCUMENTATION OR SCIENTIFIC NOTEBOOK ENTRY: Refer to

Scientific Notebook 769E

AMOUNT OF SAMFLE: 1 sample SIZE: ~6" length, ~2.4 “ diameter

DATE OF SAMPLE RECEIPT, COLLECTION, OR SYNTHESIS (Mandatory): 6/28/2005

PERSON(S) WHO COLLECTED SAMPLE: Sample was sent to CNWRA by the Sample

Management Facility. Refer to the sample custody receipt provided in Attachment B.

DATE OF INITIAL LOG ENTRY (Mandatory):10/03/2005 BY(Mandatory): Sarah Gonzalez

SAMPLE STORAGE LOCATION (Mandatory) Note: Update location when sample is moved.

Sample sent to Dr. Ahmed Elgamal at the Department of Structural Engineering, University

of California, San Diego

COLLECTION SITE (Reference Maps or Field Notes As Required) or SUPPLIER:

The borehole UE-25 RF#14 is located within the Waste Handling Building Site at Yucca

Mountain, Nevada. Refer to the map and table provided in Attachments C and D,

respectively.

OTHER: References

BSC (Bechtel SAIC Company) 2002. Geotechnical Data for a Potential Waste Handling

Building and for Ground Motion Analyses for the Yucca Mountain Site Characterization

Project. ANL-MGR-GE-000003 REV 00. Las Vegas, Nevada: Bechtel SAIC Company.

ACC: MOL.20021004.0078.

FORM TOP-004 (8/2005)



GEOSCIENCES AND ENGINEERING DIVISION

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01026871

DESCRIPTION OF SAMPLE (Mandatory): Sample is from borehole UE-25 RF#14 at a

depth range of 216.0 to 216.7 ft and corresponds to the unit Tpcrn. A sample description is

provided in the geologic log from BSC, 2002 (refer to Attachment A).

REFERENCE TO DOCUMENTATION OR SCIENTIFIC NOTEBOOK ENTRY: Refer to

Scientific Notebook 769E

AMOUNT OF SAMPLE: 1 sample SIZE: ~6" length, ~2.4 “ diameter

DATE OF SAMPLE RECEIPT, COLLECTION, OR SYNTHESIS (Mandatory): 6/28/2005

PERSON(S) WHO COLLECTED SAMPLE: Sample was sent to CNWRA by the Sample

Management Facility. Refer to the sample custody receipt provided in Attachment B.

DATE OF INITIAL LOG ENTRY (Mandatory):10/03/2005 BY(Mandatory): Sarah Gonzalez

SAMPLE STORAGE LOCATION (Mandatory) Note: Update location when sample is moved.

Sample sent to Dr. Ahmed Elgamal at the Department of Structural Engineering, University

of California, San Diego

COLLECTION SITE (Reference Maps or Field Notes As Required) or SUPPLIER:

The borehole UE-25 RF#14 is located within the Waste Handling Building Site at Yucca

Mountain, Nevada. Refer to the map and table provided in Attachments C and D,

respectively.

OTHER: References

BSC (Bechtel SAIC Company) 2002. Geotechnical Data for a Potential Waste Handling

Building and for Ground Motion Analyses for the Yucca Mountain Site Characterization

Project. ANL-MGR-GE-000003 REV 00. Las Vegas, Nevada: Bechtel SAIC Company.

ACC: MOL.20021004.0078.

FORM TOP-004 (8/2005)



GEOSCIENCES AND ENGINEERING DIVISION

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01026872

DESCRIPTION OF SAMPLE (Mandatory): Sample is from borehole UE-25 RF#14 at a

depth range of 240.3 to 241.0 ft and corresponds to the unit Tpcrn. A sample description is

provided in the geologic log from BSC, 2002 (refer to Attachment A).

REFERENCE TO DOCUMENTATION OR SCIENTIFIC NOTEBOOK ENTRY: Refer to

Scientific Notebook 769E

AMOUNT OF SAMPLE: 1 sample SIZE:. ~6" length, ~2.4 “ diameter

DATE OF SAMPLE RECEIPT, COLLECTION, OR SYNTHESIS (Mandatory): 6/28/2005

PERSON(S) WHO COLLECTED SAMPLE: Sample was sent to CNWRA by the Sample

Management Facility. Refer to the sample custody receipt provided in Attachment B.

DATE OF INITIAL LOG ENTRY (Mandatory):10/03/2005 BY(Mandatory): Sarah Gonzalez

SAMPLE STORAGE LOCATION (Mandatory) Note: Update location when sample is moved.

Sample sent to Dr. Ahmed Elgamal at the Department of Structural Engineering, University

of California, San Diego

COLLECTION SITE (Reference Maps or Field Notes As Required) or SUPPLIER:

The borehole UE-25 RF#14 is located within the Waste Handling Building Site at Yucca

Mountain, Nevada. Refer to the map and table provided in Attachments C and D,

respectively.

OTHER: References

BSC (Bechtel SAIC Company) 2002. Geotechnical Data for a Potential Waste Handling

Building and for Ground Motion Analyses for the Yucca Mountain Site Characterization

Project. ANL-MGR-GE-000003 REV 00. Las Vegas, Nevada: Bechtel SAIC Company.

ACC: MOL.20021004.0078.

FORM TOP-004 (8/2005)



Attachment (Geologic Logs)



WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 1 OF 11
FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 76630873 E 571.065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: $/27/2000 TOTAL DEPTH: 550.0 ft. ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 ft. HOLE LOGGED BY: USBR/SMF
: REVIEWED BY. Mark Mceown
ENGIREERING
}—INDEXES |
Elz
g g £ CLASSIFICATION
LASSI
HEAR WAVE VELOCITY &
NOTES PHEAR WAYE VEL APIERE: 5 o AND PHYSICAL CONDITION
w =] w a
z AR &8 | §
3
[y 4 & H 2 g
B EBEEEEEgE| 3| S8 |»|8
Purpose of Hole: g | 0.0 to 101.8 ft. QUATERNARY ALLUVIUM (Qal)
Develop geologic design data m 1
required for Waste Handling - | 0 Qal 0.0 to 5.0: No Recovery
iiding foundation parameters 7 !
P ool irinsn . | 5.0-9.1: POORLY GRADED GRAVEL WITH SAND AND SILT
. ' (GP-GM)s; About 50% fine to coarse, hard, subrounded to
Drill Equipment: 5 i ! o subangular gravel; about 40% predominately fine, hard,
q - ] ' 1 C subrounded to subangular sand; about 10% nonplastic fines, no
Schramm T685 Drill Rig, UDR ; | 100 | P uan Y ) /
3000 Drill Ri = X o[[N- dry strength, rapid low toug| size
il Rig h , Qal D o 65mm, dry, light brown; strong reaction with HCI; firm, strongly
4 ' {GP-GM)s| - cemented.
Drillers: .. . 50 -
D Hamison, R. Mckay: Dynatec 3 ) P I 9.1-11.5. POORLY GRADED GRAVEL WITH SAND (GP)s:
Drilling Inc.; Salt Lake City, Utah. p | bt About 60% fine to coarse, hard subrounded to subangular gravel;
. 10— i — Qal | N about 35% fine to coarse, subrounded to subangutar sand; about
Drilling Method: 3 ' 100 GP)s i 5% nonplastic fines, no dry strength, rapid ditatancy, low
Used 12 hammer to 5.02. B ' —— - g toughness; maximum size 75mm, dry, light brown; strong
Cement 10.75 O.D. casing with - ! - reaction with HCI; firm, weak to strongly cemented.
1.29 stickup. Re-entor hole on 4 ! 59 Qat | .—
9/13/2000 with PQ coring system. = : GwW '. r 11.5 - 14.9: WELL GRADED GRAVEL (GW); About 100% fine 1o
Cored with PQ to 116.06. Used n s o coarse, hard, subrounded (o angular gravel; maximum size
PQ rods as casing and instalied 15— N F=+005 DS‘— 75mm, light brown; 10% of gravet is partially coated with up to
HQ coring system. Cored with 3 f - 1mm white caliche.
HQ 1o the total depth of 549.99. R ) 63 0;' o
7 ' GP)s - 14.9 - 18.1: POORLY GRADED GRAVEL WITH SAND (GP)s;
Drilling Conditions: — ! | About 70% fine to predominately coarse, hard, subrounded to
0.00 to 443.06: Repiaced 2 bits. h ! id subanguiar gravel; about 25% predominately fine sand; about 5%
] : - nonplastic fines, no dry strength, rapid dilatancy, low toughness;
Drilling Fluid: 20— . Qal ~1- trace of cobbies; maximum size 95mm, dry, light brown; weak
0.00 to 5.02: Non-potable water. . ! 73 (GP)sc | o reaction with HCI; firm, weakly cemented.
. Gl Gel gt 3 : > AF 18.1 - 23.2: POORLY GRADED GRAVEL WITH SAND AND
EZ-M;ad 290.09 to 294.15: B ) - COBBLES (GP)sc; About §5% fine to coarse, hard, subangular to
non-potable water, Quik Gel mud R [ — b angular gravet; about 30% predominalely fine sand; about 5%
on-po ' - ) - nonplastic fines, no dry strength, rapid dilatancy, low toughness;
:‘g’:sg!;":‘s‘;d;’x:gm kgg 41510 | 25-] i g gva& " t trace of cobbles; maximum size 215mm, dry, light brown; weak
- . 294, | n g ; .
549 99: Nop-patable water, Quick E . e to strong reaction with HC; firm, weak 1o moderately cemented.
Gel mud with EZ-Mud. _' ' —— r 23.2 - 26.8: WELL GRADED GRAVEL (GW); About 100% fine lo
- . o coarse, hard, subrounded to angular gravel; maximum size
Loss Intervais: - . 77 Qa |1V 75mm, light brown; 10% of gravel is partially coated with up to
290.09 to 294.15 . . (SM)g - 1mm white caliche.
B 1 1 . o
Casing Record: . 30__ ' ) S 26.8 - 30.6: SILTY SAND WITH GRAVEL (SM)g; About 55%
0.00to 4.72: 10.75 O.D. casing. 4 ) 100 b~TH predominately fine sand; about 30% predominately fine to coarse,
0.00 to 116.06: PQ casing 3 t 0. \C hard, subrounded to subangular gravel; about 15% nonplastic
116.06 to 549.99: No casing » ! ] )' - fines, no dry strength, rapid dilatancy, low toughness; maximum
— : o size 60mm, dry; weak reaction with HCI; firm, weakly cemented.
Hole Completion: 3 | b-@ F
Ream hole from 5.00 to 550.15 4 ) 23 - 30.6 - 44.6: POORLY GRADED GRAVEL WITH SAND (GP)s;
with 8.5 Tricone 8it. Set and 35— ) ol About 60% predominalely fine to coarse, hard, subangular gravel;
cement 512.22 of 4.5 PVC - ' )a - about 35% predominately fine 1o medium sand; about 5%
casing. . ) No) - nonplastic fines, no dry strength, rapid diiatancy, low toughness;
7 ' Qal P maximum size 170mm, dry, light brown; weak reaction with HC!;
~ ; (GP)s '°-E:~ firm, weakly cemented.
] N -
7 1 NE -
n : 0 29 - 44.6 - 47.8: POORLY GRADED SAND WITH GRAVEL {SP)g;
40— , et DO — About 60% predominatety fine to medium sand; about 35% fine
3 ' At to coarse, hard, subrounded to subangular gravel; about 5%
] ‘ Q'QL nonplastic fines, no dry strength, rapid dilatancy, low toughness;
- | 70 )o A = maximum size 160mm, dry, light brown; weak reaction with HCI;
1 ' N Q T firm, weakly cemented.
4 1 D 4N
1 ' g-f.\— 47.8 - 52.5: NO RECOVERY
R . — -
4577 ' 52.5 - 55.6: WELL GRADED GRAVEL (GW); About 95% fine to
] : 91 coarse, hard, subrounded to subangular gravel; about 5% fine to
- . coarse, subrounded to subangular sand; maximum size 190mm,
b . | moist; no reaction with HCI; approximately 30% of gravel is
7 I caliche coated.
- ) 0
1 )

COMMENTS: 1. Ali measurements are in feet uniess noted otherwise.

2. LCM (Lost Ci ion Material} ists of p cuttings.

3. USCS classifications were delermined in the fieid, with limited access o samples to
keep sampias intact for future tests

4. Shear Wave Velocity data from GeoVision suspension logging. Data acquired from
downhole survey conducted after PVC casing instailed.

5. USCS soil classifications are based on USBR Earth Manual procedure 5005 -
D ining Unified Soil Classification (Visual Mathod)

ANL-MGR-GE-000003 REV 00 1-3 September 2002




WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 2 OF 11

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada

LOCATION: ESF North Portal Pad COORDINATES: N 765308.73 E 57106544 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 . ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8%. HOLE LOGGED BY: USBR/SMF

- . REVEWED SY: Mank McKeown

184 ‘ g
% CORE RECOVERY

CLASSIFICATION

NOTES [SHEAR WAVE VELOCITY AND PHYSICAL CONDITION

HARONESS
WELDING
FRACTURE DENS!
% RQD
GEOLOGIC UNIT
{UsSCs]
GRAPHIC

DEPTH

Bee

55.6 - 50.5: WELL GRADED GRAVEL WITH SAND (GW)s:
About 85% fine to coarse, hard, subrounded to subangular gravel.
about 15% predominately fine sand; trace of fines; maximum size
S— 120mm, dry, light brown; weak reaction with HC!; soft weakly
cemented.

60.5 - 69.3: POORLY GRADED GRAVEL WITH SAND (GP)s;
About 80% fine to coarse, hard, subrounded to subangular gravel;
about 15% fine to coarse, subrounded to subangluar sand; about
5% nonplastic fines, no dry strength, rapid dilatancy, low
toughness; maximum size 170mm, dry: weak reaction with HCI;
soft, weakly cemented.

69.3 - 78.1: POORLY GRADED GRAVEL {GP); About 100% fine
lo coarse, hard, subrounded to subangul gravel; i size
120mm, moist; no to strong reaction with HCL.

78.1 - 80.3: POORLY GRADED GRAVEL WITH COBBLES
(GP)c: About 50% coarse, hard, subangular gravel; about 50%
cobbies; moist; cobbles have caliche coating.

80.3 - 84.8: POORLY GRADED GRAVEL WITH COBBLES
(GP)c; About B0% coarse, subrounded to subangular gravel;
about 20% cobbles; moist.

o
z
P

71 Qal
ew M,

badatadaty

&

Qal
43 (GV?I)s

g

&
Ledoteteta bt tatatadotatatatalyni oty

Qal
| (GP}s N

AR RANSRARERE|

101.8 to 192.5 ft. COMB PEAK IGNIMBRITE - TUFF "X™ (Tpki):
Pyroclastic flow, nonwelded, moderately indurated light to
medium gray tuff with 10 to 15 percent, light greenish-gray,
pumice diasts , up to 20 percent grayish-red voicanic lithic clasts
and 2 1o 3 percent phenocrysts of sanidine and plagioclase.
Generally the tuff is slightly weathered (W4), moderately soft (H5)
to soft (H6), and very slightly fractured (FD1). Both upper and
lower contacts are unconformabie.

~
o

35 (>4

Qal P
3l
GP )° D Discontinuity Measurements:
Depth %gle' Roughness __Infiling
102.3 R2 Smm clay
115.8 05 <1mm light brown stain
140.4 15 dean
b 172.5 25 trace clay
172.2 25 trace clay
188.0 20 sand
189.9 30 R3 trace clay
190.2 35 R3 3mm altered tuff
190.9 30 R2 dlean

~
"

47

T T T T

Qal
82 @rre (Y

2RRAR

-]
o

@
o
botgtatetadotetona by dotadgtetelolabotaty

Qai
49 (GP) D’-’ 192.5 to 203.4 ft. POST TIVA CANYON BEDDED TUFFS
(TpbtS5):
Nonwelded, devitrified, reworked (?) fallout tephra and pyroclastic
FOs| 100] 73 flows sep d by distinct p Is. Bedded tuffs are very pale

orange with 20 to 30 percant pumice clasts and less than 1
67 | 67 percent, pale red, volcanic lithic clasts. The tuff has up to 1
FD6 BB percent quariz, sanidine and lesser plagiociase, with less than 1
1001 100 percent biotite and manganese oxides. Generally the bedded

tuffs are very soft (H7). moderately weathered (W6), and slightly
to very slightly fractured (FD2). The lower contact is
unconformable.

IRAREREREEERAR

&

8

Discontinuity Measurements:

Depth Angle® Roughness __Infilling
88 | 63| Qa 197.3 20 R3 dean

H7
FD4

H6
—1 201.8 45 R3 clean

©
wn

203.4 to 275.0 . TIVA CANYON TUFF CRYSTAL RICH
NON-LITHOPHYSAL ZONE (Tpem)
NR | 93 } 83 Pyrociastic flow, moderately to mostly densely welded, devitrified.
pale red to grayish red, with up to 15 percent phenocryts.
— Phenocryts are mostly sanidine and plagiociase with some quarz
and rare biotite. Rare pumice from 212.5t0 222.8 fi. and up to 15
H6 FD2| 93 | 83 percant pumice clasts from 222.8 to 269.0 ft. From 276.7 1o
288.0 ft. the tuff has up to 2 percent pumice clasts and 5to 8
N T percent phenocryts of sanidine and p!agiodase with rare biotite.
G lly the tuff is mod ly soft (H5) to mostly moderately
hard (H4), moderately 1o slightly weathered (W4), and intensely
to moderately fracture (FD6). The lower contact is conformable.

3

$Jll|lllll

Discontinuity Measurements:

Depth Angle* _ Roughness _Infilling
203.6 40 R3 clean
205.0 0 R3 &mm silica

Tpki
H6 FD1] 100| 94

>
lLJIllllTlllll]lll

2054 30 R3 trace white mineral
2062 a5 R3 Jace white mineral

ANL-MGR-GE-000003 REV 00 1-4 September 2002




WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 3 OF 11

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0ft. ANGLE FROM HORIZONTAL: -30
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK: 10181t HOLE LOGGED BY: USBR/SMF
- REVIEWED BY. Mart McKeown
ENGIREERING
. | INDEXES |
> >
[
HEAR WAVE VELOCI g g CLASSIFICATION
NOTES PresfwaFveoem o 1 1| 8 S | o AND PHYSICAL CONDITION
w0
b g 2|2 | ¢ ) 8 2 | £
& 4 g 5 § g 32
% ssagsgegg|s |E)E |+ )| 8 |8
110 H 206.5 40 R3 trace white mineral
- ) 206.9 20 R3 trace white mineral
- ) 98 | 96 208.0 10-20 R3 4mm white mineral
. ) 208.6 30 R2 0-5mm white mineral
- ' 2136 as R2 clean
1 ) 2147 10 R2 clean
3 ! 2158 10 R3 clean
115+ ! 100 | 100 218.1 30 R3 clean
3 X 2235 25 R3 clean
3 , 2237 50 R3 clean
] \ 224.7 40 R2 clean
. ' 2253 20 R2 clean
B i 218 15 R3 clean
7 l 2284 25 R2 sand
1204 ! 230.0 05 R3 ciean
- ! 234.7 40 R2 clean
= ! 96 | 88 238.4 30 R2 trace white mineral
- 4 : 240.1 55 R2 clean
3 . 243.3 65 R2 clean
] |; ' 2501 05 R2  10mm tan clay: polished;
-~ ' slickensided
1251 ' 253.2 40 R2 sand; gravel
p ( 253.9 30 R3 clean
~ ' 256.3 45 R2 sand
3 ! 2567 151040 R2 sand
E ! 2573 60 1mm white mineral
3 } ' 97 | 97 2674 10 R3  clean
3 . 267.7 60 R2 2mm silica
B . 268.0 0 R3 clean
130 , 268.4 0 R3 sand
- f 268.8 20 R3 clean
I ‘ 268.9 25 R3 clean
n ' 269.3 30 R3 clean
— t 270.5 10 R2 trace white mineral
. ' 270.7 20 R2 trace white mineral
] & ' 273.4 15 R3 clean
135 : 96 | 96 2743 15 R3 dean
- 1
P 1 : 275.0 to 395.0 it TIVA CANYON TUFF CRYSTAL POOR
2 h UPPER LITHOPHYSAL ZONE (Tpcpul)
- 1 Pyrociastic flow, densely welded, grayish orange to paie red, with
7 ; H6 FD1 Tpki 2 to 5 percent lithophysal cavities, up to 20 by 40 mm in size.
140 ' Lithophysae increase 1o 15 percent at 310.0 ft and up 10 25
7 N percent at 320 ft., with up to 50 percent cavities partially filled
] ! with silica. Phenocryts compose less than 1 percent of the tuff
— : mostly sanidine and plagioclase with minor biotite. Aiso up to 3
] \ percent pumice clasts as large as 40 by 10 mm. Zones of
B \ nonwelded, fracture fill(?) from 334 to 359 fi., and 369 to 395 ft.
- ) composed of reworked and variously bedded clay/silt sized,
145 i 100} 93 tuffaceous material. Generally the tuff is moderately soft (H5) to
B ' mostly moderately hard (H4), slightly (W3) to moderately
] ' weathered (W5), and intensely to moderately fractured (FD6).
- ¢ Lower contact is conformable.
] !
s } ! Discontinuity Measurements;
l
1 Angla® __Rough Infill
150 ' 2759 20 R2 dean
- ' 276.0 25 R2 dean
3 ' 278.7-2794 30 R2 0.6 breccia; sand & gravel;
B 1 cemented
- ' 279.6-280.0 60 R3 0.4’ breccia; sand & gravel;
J ! cemented
B L 280.1 35 R3 10mm breccia
155+ ! 99 | 99 282.0 30 R3 trace white mineral
- . 280.9-281.2 50-80 rotated; breccia
B . 281.4 55 R3 breccia
] | 284.0 20 R2 1-2mm silica
— | 283.1-2849 Q-20 R3 clean
B ! 285.0 10 R3 1mm silica
= , 285.3 25 R2 clean
160~ ! 286.0 35 R3 trace silica
] ' 287.0 25 R2 3mm silica
. ! 287.6 25 R3 1mm silica
- ! 288.4 60 R3 clean
= X 288.9 35 R3 clean
B . 289.0 70 R3 clean
— . 289.3 - 15 R2 clean
1654 ' 100 | 100 289.4 65 R3 clean
R . 289.8 10 R3 2 silica
I ' 290.7 25 R2 trace white mineral
- ! 291.4-291.6 35 R3 40mm clay, sand, gravel
~ ! 292.2 35 R3 gravel
» : 291.9 75 R3 2mm silica

ANL-MGR-GE-000003 REV 00 I-5 September 2002




WHB8 LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 4 OF 1

FEATURE: Waste Handling Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765308.73 E 571,085.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0h. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Mot Encountered DEPTH TO BEDROCK:  101.8 1. HOLE LOGGED BY: USBR/SMF
- REV:EWED BY: Mark McKeown
ERGINEERING
| INDEXES |
g |8 § FICATION
g8 CLASSI
NOTES [PHEAR WAVE VELOCITY o l2|¥ 5 AND PHYSICAL CONDITION
w w
AEIF IR
4 (88B88E8gE| 3|2 E 21| 8
7 T 100 | 100 292.3 80 R3 clean
170 L ! 2849 45 R3 day, sa
=1 \ 205.1-295.5 30 R3 brocaa sand, 9 ravel, ir. day
] ' 295.8-296.0 50 R3 breccia, sand, gravel, tr. day
“ t 298.6 30 R3 <1 mm silica
= ' 299.2 65 R3 clean
E i o7 ® R G
] A lean
1754 ! FO1 400 | 90 304.2-306.0 70 R2 clay, sand, gravel
= . 306.8 30 R3 1mm silica
I \ 307.2 35 R3 1mm silica
B ) 308.9 60 R3 20mm silica
- 1 308.4 25 R3 2mm silica
3 ' 3104 35 R2 1mm quarz
o 1 310.6 30 R3 none
180 ! N3 55 R3 none
3 ' Toki 311.8 55 R3
+ ' H6 3120 45 R3 sand trace quartz
7 , 312.2-313.3 45 R2 breccia; sand & gravel
- . 3138 05 R3 1mm vapor phase minerals
- ‘ 3145 35 R3 sand
1 1 DUl 8 B e
185+ ' sand, gravel, clay
] ' 100 80 3225 65 R2 none
3 ' 3228 05 R2 trace white mineral
— ! 3229 70 R2 none
7 ! 3234 50 R3 none
] ! 321.0 60 R3 8mm vapor phase alteration
] X 326.3 10 R3 1.2 clay, sand, gravel
190 . 327.3 50 R3 clean
B . 329.2 05t035 R2 15mm clay
] ! 81 | 74 3448 51015 R4 1mm clay
- ' FD2 349.0 05 R3 <1mm white mineral & clay
b ' 351.7 35 R3 <imm day(?) & MnO(?)
. ! 358.0-358.9 85 R2 clay, sand, gravel breccia
— ! mmm— 359.2 40 R3 1mm clay
] ! 359.9 25 R2 3mm sand‘ gravel, clay
1957 ! 360.4 30 R2 clean
~1 X 78 | s9 361.6 25 R3 clean
I . 362.2-3624 65 R2 sand, gravel, clay, MnO
i ' 363.4 70 R3 trace white mineral
hs l Tpbts 364.0 35 R3 clean
a1 1 H7 364‘6 55 R3 trace white mineral
E ! 20 R2 MnO coating
200 ' 366 8-367 5 40 R3 clay, sand, gravel
= ! 395.0 to 442.7 ft. TIVA CANYON TUFF CRYSTAL POOR
7 : MIDDLE NON-LITHOPHYSAL ZONE {Tpcpmn)
~ , Pyroclastic flow, densely weided, devitrified, pale red, tuff with
-1 . less than 1 percent lithophysae up to 50 by 10 mm. Less than 1
m ) percent pl yts of sanidine, plagiociase, and biotite. The tuff
205 | 94 | 46 has 1to 2 percent very light gray pumice clasts and pink
:( | - spherulites, and up to 10 percent volcanic Ithic fragments. Zones
- ! g 3 of nonwelded, fracture fill(?) from 402.7 to 431.7 ., 434.0to
— ) | FD6 L 435.8 ft., and 442 .4 1o 443.7 ft. composed of reworked and
1 ! = vanously bedded clayisilt sized. mﬂaceous material. Generally
4 ! O the tuff is y soft (H5), mod: ly to slightly weathered
s : Pe [ {W4), with fracture densities ranging from slightly fractured (FD3)
2104 \ = to very intensely fractured (FD8). Lower contact is conformable.
B I . -
n | b, L Discontinuity Measurements:
2 \ -
1 | - th le*___Rough Infitt
7 ! . 367.9 60 R3 2mm clay
3 ! P:F 3689 05 R2 aa,s sand, &grsa"v:l“
. ! e ol 370.0 30 R3 MnO stain clay
215+ ! 100 | 60 -5, Iz 15 R4 contact between clayey
— T o 4 infilling material at Tpc
E : H R 373.9 60 RZ  2mm siica
E . ok 3743 35 R2
- ) LT 3743 55 R2
3 ) Ly - 374.8 60 R2 trace of clay
- ) FDS5 R o 3751 quartz filled lithophysal cav.
220 ! g - 25mm thick
- ' - 375.4 50 R3 trace of clay
k ! o 375.6 60 R4
= ! - Y 378.6 45 R3 trace of clay
- . VUt 378.8 35 R3
3 | 92§ 25 L r: 378.8 60 R3
- ' - - 379.0 0 R4 1mm silica
225~ 1 N 379.6 15 R4 trace silica
1 ) bk o8 379.8 20 R3
- 1 i 380.0 75 R3 1mm siica
- ! O 380.2 65 R3 trace silica
3 ' 91 Pe [ 380.7 05 R3
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WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14

PROJECT: Yucca Mountain Project

FEATURE: Waste Handling Building
LOCATION: ESF North Poral Pad
BEGUN: 9/13/2000 FINISHED: 9/27/2000

COORDINATES: N 765.308.73 E 571,065.44
TOTAL DEPTH: 550.0f.

STATE: Nevada
GROUND ELEVATION: 3651.52
ANGLE FROM HORIZONTAL: -90

SHEET 5 OF 11

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 . HOLE LOGGED BY: USBR/SMF
. REVIEWED Bv  Mank McKeown
ERCINEERING
r >
e
- IFICATION
S HEAR WAVE VELOCITY 8 ] CLASS
NOTES e 2| g8 I AND PHYSICAL CONDITION
Z w 3 Q
AL IEIR AL
w
AEHHHIHHEIHHEIEE
g . FD5 s 381.0 28 R3
2304 X b+ 380.8 55 R3
. ! Py 381.4 20 R4
1 ) o 381.5 10 R4
s ' o 3817 20 R4
-] ) o1 | s6 - 382.0 15 R3 trace of clay
b ! oL 382.2 15 R3 trace MnO, trace clay
EHN SN A A
235 ‘- -
b . Tt 382.8 70 R3
- \ o 382.9 35 R4 trace MnO
— ! - 383.3 30 R4
3 1 o 383.7 05 R4 trace silica, trace day
. ) ’ 384.5 10 R2
. . H4 FD3 bt 3847 60 R3
] ! - 384.7 35 R3
240 : f2oF 3849 20 R3
e i nd 2 2 R3
3 X e d 385.0 35 R3
- , 90 | 69 R 386.1 10 R4
3 . O 386.4 40 R4
) Pe 386.7 80 R3
2451 1 e 387.8/387.9 75 R2 3 anastamosing vpps, vp
5 ) - coated
— * - 388.7 20 R4
b ' o 389.3 75 RS
] ! 389.5 75 R3 trace MnO
— . 389.8 80 R4
h , FD7| 86 | 18 390.4 80 R3 vapor phase (Vpp)
- X HS - 390.7 45 R4
250 \ hoding gg?g ;8 2:: vapor phase (Vpp)
— ' Fi .. g~ .
- i D3| 45| 0 F 392.1 75 R3
7 ' Teem | 5 F 392.2 40 R4 trace vapor phase
- ' b, I 392.6 75 R2 vapor phase to 2mm (Vpp)
1 ! - 392.8 35 R4
7 ! A N 392.9 80 R2 vapor phase to 1mm (Vpp)
255 X - 395.2 45 R3
I . FD6 o ggga gg g vapor phase (Vpp)
R | 7| 38 - .8
— ! - 399.5 5 R3
. ' 400.3 15 R3 trace MnO
4 ' 400.7 80 R2 vapor phase (Vpp)
s 1 Poyind 401.7 0 R3
! = 401.4 80 R4
260 ' o 403.8 20 R2 clay 0.5 2cm
s : . b', C 408.6 45 R4 contact (?) between cobble
- - &
B X 4|0 Po_ pumiceous, lithic-rich infilling
n \ . 408.9/409.9 40 R4 wedl cemented pumiceous
— ' ‘o lithic-rich infilling w/Tpc frags
265—- ' b, 409.9/413.4 40 R3 tuffaceous infilling w/<15%
- ! 81 0 N white/gray aitered pumice
— i FD9 - 417.8 10 RS clay 20mm
. : b 422.9 10 RS clay 30mm+ extends into
- B next run
= ! 7 i 429.9 10 R4 bedding; f.grained
3 X Ha 97 [ 23 oL 4280 20 R4 bedding; f.grained
~ . L o 431.1 10 R3 2mm clay
270+ \ M- 432.2 20 R3 trace white minaral
- ' -0 4324 15 R3 trace white mineral
-4 i Poe I 432.6 25 R3 trace white mineral
1 ' - 433.0 20 R3 1-4mm tuff
- l - 434.0 15 R4 tuff
] ! r 4359 15 R3 1mm clay & white mineral
. ! ! 99 | 32 N 437.3 80 R2 vpp alteration
275~ . FD4 438.7 75 R3 trace white mineral; Smm
3 - clay”
] X " 4403 15 R3 trace white mineral
- ' : — 441.3 75 R3 trace white mineral
g ) FD9 - 441.4 65 R3 trace white mineral
- I g o 441.8 85 R3 trace white mineral
7 1 [~ 442.0 85 R3 trace white mineral
2803 ' — - 4421 15 R4 clay; tuff
] ! N
= ! 443.7 to 455.6 ft. TIVA CANYON TUFF CRYSTAL POOR
] ! ‘35| FD4| 100 54| Tpcpu LOWER LITHOPHYSAL ZONE (Tpcph)
-1 ) Pyroclastic fiow, densely welded, devitrified, moderate orange
n , pink tuff with 1 percent very light gray pumice. Phenocryts of
— ' — sanidine and rare biotite compose less than 1 percent of the rock
285: ' r by volume. Lithophysal cavities compose up to 15 percent of the
- | - rock by volume and are generally 20 by 30 mm in size.
— ! FD8 o Lithophysae are ﬁlled and coated with vapor phase minerals to
In t 3 g8 0 - varying y the tuff is mod ly hard (H4),
: % - slightly weamered (W3), and intensely fractured (FD6). Lower
ANL-MGR-GE-000003 REV 00 I-7 September 2002




WHB LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 6 OF 11

FEATURE: Waste Handfing Bukding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E 571,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.81t. HOLE LOGGED BY: USBR/SMF
- REVIEWED BY: Mark hicKeown
~ERGIREERING
z [~
418 CLASSIFICATION
NOTES HEAR WAVE VELOCTY' w | g 3 . AND PHYSICAL CONDITION
(7]
T H g 2 ¥ 88 ;
z 5|55 %18 23
o x 3 o 14 2 = g
4 |BgEEEgEEE | S| S| E|2])x] 8
B , e8| 0 ;.’%_— contact is conformable.
t L
290 ) b or Discontinuity Measurements:
b ' =)t
] | C th le*  Roughness _Infillin
] i 66 0 o] 4437 60 R3 Tmm clay
= ' it 4442 75 R2 clean
. ' ';d' - 444.9 60 R2 clean
B ' 2 445.1 35 R2 dlean
295+ , e 4463 15 R2 trace white mineral; sand
- ) 100 0 SN 446.8 30 R2 sand
B X <o 4472 30 R2 sand
3 i L 4537 60 R2 1mm sitica
- t =T
b i b'.?: 455.6.0 to 550.0 ft. TIVA CANYON TUFF CRYSTAL POOR
3 ' FD8| g1 | o ol LOWER NON-LITHOPHYSAL ZONE (Tpcpin)
300-: : :d; - Pyrociastic flow, densely welded, devitrified, moderate orange
. . e - pink tuff with less than 1 percent light gray pumice clasts.
- . [N Phenocrysts of sanidine and plagioclase compose 1 to 2 percent
7 , Lo or of the rock by volume. Reddish brown lithic dasts compose less
I . H4 +soC 1 percent of the rock by volume. lly the tuff is moderately
B 89 | 13 b hard (H4), slightly weathered (W3), with fracture densities
] i °,-a g ranging from slightly fractured (FD3) to intensely fractured (FDE).
305 ' BT Lower contact undetermined, bottorn of borehole at 550.0 ft.
N \ koot
<] 1 :d; o D inuity Meast
- oc |
I X 18| 0 P Depth Angle”  Roughness Infiling
7 . s 4557 40 R3 clean
-~ , % ot 456.4 20 R3 0 to 1mm siiica
310 . Sk 4580 45 R  cean
B ! Oreb 458.1 35 R3 3mm silica
4 ' Tocpul (- 460.2 60 R2 trace white mineral
- [ el 460.0 30 R3 trace white mineral
- ' Fong 4%3 ég gg clean
] ¢ o. [ 460. trace white mineral
3 ' FD8| 99 | 32 ool 4611 85 R3 trace white mineral
h X e 461.3 35 R4 MnO & trace white mineral
3157 : - 4618 60 R3 dean
— N - 462.1 60 R4 clean
E , o 4627 30 R3 clean
4 ' o 463.1 35 R4 trace white mineral
- 1 - 463.9 5 R4 clean
E | H5 FDB| 74 | O o as4n 55 R3  trace white minerai
- ¢ F 464.8 35 R3 trace white mineral
320 ! 465.0 55 R4 dean
] ! L 465.5 65 R4 dean
4 X - 465.9 70 R4 trace white minerat
= . 83 | 38 - 466.3 65 R4 trace white mineral
- ' — 467.0 20 R3 trace white mineral
1 ' o 467.1 75 R2 trace white minerat
I i C 467.3 50 R2 4mm sand & silica
325 ' H4 FD& — 467.7 50 R3 trace white mineral
1 ' r 468.0 80 R4 trace white mineral
- ! - 468.2 55 R4 dean
- ! 91 | 41 - 468.4 80 R4 dlean
s ' o 468.5 35 R4 trace white mineral
- . - 468.7 60 R4 dean
- ) n 469.0 70 R4 cean
3307 . r 469.4 a5 R4 trace white mineral
E ) - 470.0 60 R2 trace white mineral
7 | ': 471.2 80 R2 trace white mineral
3 I FD8| 6 | © F 472.4 80 R3 trace white mineral
- ! - 472.8 80 R2 trace white mineral
i ' o 473.1 75 R3 trace white mineral
- ' 474.5 10 R2 trace white mineral
235 , - 476.8 80 R2 trace white mineral
m ) 100 | 84 - 476.2 80 R1 trace white mineral, trace
1 ' - silica
J \ o 477.3 75 R1 trace white mineral
- ) [ 478.4 85 R vapor phase alteration-2mm
-1 1 - 478.5 55 R3 trace white mineral
_] ! H7 74 | 47 ] 479.0 60 R1 trace white mineral
- ! 480.3 70 R1 2mm vapor phase minerais
340 ! ] (healed)
4 ' FO2 g (Fracture f 480.9 75 R1 2mm vapor phase minerals
B X Fily M (healed)
m . s 482.4 55 R1 2mem vapor phase minerais
- ' g (healed)
I ) Y 483.1 45 R4 trace white minerals
J | 81| 40 ; 484.4 65 R4 dean
345+ ' 484.6 60 R4 clean
3 ' - 485.4 80 R2 trace white mineral
- ' 485.6 75 R4 dean
I : 485.9 50 R4 trace white mineral

ANL-MGR-GE-000003 REV 00 I-8 September 2002
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WHB_LOG WHB.GPJ WHB.GDT 6/13/02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 7 OF 11
FEATURE: Waste Handiing Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765,308.73 E §71,065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0ft. ANGLE FROM HORIZONTAL: -90
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 ft. HOLE LOGGED BY: USBR/SMF
M REVVEWED 5Y  Vark McKeown
>
E &
5 g 3 CLASSIFICATION
b3
{EAR WAVE VELOCITY &
NOTES F*E" M P w | g 3 AND PHYSICAL CONDITION
W g 2 28 Q
£ 813 5(8)8| 883
8 [BEREEEEEE| S s |8 |nfn| 8 &
B } - 486.2 70 R4 dlean
7 7 PE 487.3 85 R3 trace white mineral
350 — 487.0 80 R2 clean
1 FD5| 89 | 67 o 488.2 60 R3 trace white mineral
- 489.1 60 R3 trace white mineral
-1 X 489.7 30 R3 trace white mineral
3 H7 . 490.0 60 R4 trace white mineral
B (Fracture 490.0 50 R4 trace white mineral
7 Filly 4940 0 R2 MnO stain
355-] i 493.8 30 R3 trace white mineral
- ; 493.4 35 R3 MnO stain; trace white
- - mineral
- A 492.8 20 R2 clean
-1 491.9 40 R3 clean
7 y 491.8 80 R3 trace white mineral
= = 481.2 3(0) Eg clean
1 ’ 491, 1 cean
360-] 23 4950 05 R2  irace MnO & white mineral
- 4953 80 R3 dean
7 495.9 75 R3 clean
- 4374 - 80 R3 clean
- 498.0 65 R3 clean
. Tpepul 498.6 80 R3 cdean
9 =3 498.9 60 R3 trace white mineral
365 499.2 70 R3 dean
- 4994 80 R3 clean
b 499.6 80 R3 clean
3 499.8 05 R3 dean
~ 504.0 10 R3 trace MnQO & white mineral
I 503.4 85 R3 trace MnO & white mineral
_ 504.5 15 R3 trace MnO & white mineral
370 506.8 80 R3 trace white mineral
3 507.5 35 R3 clean
g 508.4 65 R2 trace white mineral
] 500.6 70 R3 trace white mineral
- 500.7 70 R3 trace white mineral
“ 501.6 75 R3 clean
= 501.7 70 R3 trace white mineral
375+ 502.1 75 R3 trace white mineral
4 502.3 70 R3 trace white mineral
i 502.6 65 R3 trace white mineral
— 502.7 75 R3 trace white mineral
= 502.8 15 R3 trace white mineral
B 503.2 85 R3 trace white mineral
— 5121 65 R3 trace white mineral
1803 512.9 80 R3 trace white minerat
- 513.0 70 R2 3mm vapor phase mineral
— 514.0 25 R2 trace white minerat
] (Fracture 514.2 75 R2 trace white mineral
B Fil) 514.3 10 R2 trace white mineral
7 515.6 15 R3 clean
= 5164 15 R2 trace MnO
] 517.8 10 R1 trace clay
385': 517.9 15 rR2 tmm clay; sand
-~ 520.4 70 R2 MnO, white mineral stain
3 520.6 75 R2 MnO stain
. 520.9 80 R2 clean
- 520.5 80 R3 ciean
- 521.2 85 R3 MnO stain
g 522.0 10 R3 clean
390 622.6 15 R3 clean
- 5233 80 R2 15-40mm sand
~ 523.8 80 R2 gravel fragments
- 524.0 25 R3 healed
- 526.0 25 R2 0.4t. Sand, gravel, & clay
3 breccia
7 528.4 75 R3 trace white mineral
395~ 528.9 60 R2 dean; slickensides
I 529.3 65 R2 dean; slickensides
B 529.4 70 R2 clean; slickensides
~ 530.4 25 R2 3 to 8mm clay;
. slickensides;
- : polished; hard
— Tpcpmn 530.8 55 R2 clean
] §31.2 40 R2 clean
4007 531.7 80 R2 trace MnO
I 531.5 10 R3 MnQ stain
. 5320 50 R3 MnQ stain
b 532.1 15 R3 MnQ stain
7 5325 55 R2 sand
— 532.7 40 22 trace clay; sand
] 532.8 50 3 sand
405+ R 5330 70 R2 sand & gravel
- 533.1 75 R2 sand & gravel
533.2 70 R3 clean
ANL-MGR-GE-000003 REV 00 September 2002




GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 8 OF 11

FEATURE: Waste Handiing Buiding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 76530873 E 571.065.44 GROUND ELEVATION: 3651.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0ft. ANGLE FROM HORIZONTAL: -0
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.81. HOLE LOGGED BY: USBR/SMF
- ’ REV'EWED BY: Mark MoXeown
| INDEXES |
z |z
il8 5 CLASSIFICATION
818 2
NOTES [HEAR WAVE VELOCTY o g | ¥ %_ . AND PHYSICAL CONDITION
o S| ow a
b I @ g
5 é % g § § 32 g
& £ Elaxtwel| B8
—_ ] 0% } - 533.3 65 R3 dean
- H5 FD6 P 633.5 65 R3 trace while mineral
-1 o 536.0 70 R3 clean
410 - 534.1 45 R3 clean
4 100| 92 ] 534.1 45 R3 clean
] HE FD3 o 534.4 50 R2 clean
= 9 534.5 15 R2 clean
— 534.6 80 R3 clean
1 1 534,7 70 R3 clean
- 5348 30 R3 trace white mineral
415+ ; 535.4 60 R2 0-1 ft. Sand & grave!
3 . 535.6 70 R3 sand
k A 536.1 80 R3 clean
7 - 536.3 80 R3 clean
3 y 536.6 80 R3 clean
3 FD1| 98 | 88 536.9 80 R2 trace white minera
3 . 537.5 60 R2 3mm clay
420 (Fracture [/ 537.6 70 R2 clean
7 Fill) 537.9 75 R2 clean
I 538.2 80 R2 clean
— 552.5 gg R2 dean
] r .7 R2 clean
3 PO 60 0 JF 538.8 85 R2 clean
4 HS 2l 538.9 85 R2 clean
4253 r 539.3 65 R3 trace white mineral
N - 5395 70 R3 clean
= + 539.7 75 R3 clean
3 FD3| 100! 89 T 539.8 75 R3 dean
4 540.0 15 R3 trace white mineral
A 540.9 20 R3 trace white mineral
- 540.5 70 R2 dean
b 540.9 60 R2 trace white mineral
430 540.8 30 R3 clean
. 541.2 60 R2 trace white mineral
= 541.4 20 R2 trace white mineral
] FD5| 96 | 49 . 541.6 80 R3 trace white mineral
- Tocpmn 5418 85 R3 trace white mineral
J 542.2 80 R3 trace white mineral
b (Fracture [ 3 5423 80 R3 trace white mineral
435 Fik) n 5428 85 R3 trace white mineral
< Hn! 543.0 80 R2 trace white minerat
B L 543.5 10 R2 clean
. NS 543.7 85 R3 trace white mineral
~ F=\~— 543.9 Bg R2 clean
3 H4 FD3| 1 77 e of 5443 8 R2 1-2mm clay
. | FO3| 100 Tpepmn [ N\ 544.4 85 R3 clean
440 Ree 545.0 85 R3 trace white mineral
3 B 545.3 50 R2 clean
A L 545.7 10 R2 clean
b < A\ 545.5 10 R2 clean
3 ap—t—n | (Fracture[ITF 546.8 80 R2 1mm clay
B Fill LA 546.9 50 R2 1mm clay
I 547.0 75 R2 1mm clay
445 549.5 40 R3 clean
. FD6
- i 85 6 * Angles are measured from core axis and are plus or minus 5
i degrees.
‘50_: ] Tpcph .
7 AN
J g
] BT
455_: e 96 | 48 el
3 | FD5
460 1001 67
1 o Tpepin
J g
- 100 39
465

WHB_LOG WHB.GPJ WHB.GDT 6/13/02
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ANL-MGR-GE-000003 REV 00

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 9 OF 11
FEATURE: Waste Handiing Building PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765308.73 E 571,065.44 GROUND ELEVATION: 365152
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.01. ANGLE FROM HORIZONTAL: -9
DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 1. HOLE LOGGED BY: USBR/SMF
- REVEWED Zv. tark McKeoar
5|
z -
i3 3 CLASSIFICATION
SHEAR WAVE VELOCIT 8
NOTES e w | 8 o | o AND PHYSICAL CONDITION
3 [Z]
z El¥)|g| 88 2
S | 21e18) 8 |3
B |2Eggg88¢88 AEAEEE:
3 ! il
] ) 100 39 f -
- ] g L
470 ‘ -
3 . -
h , o
- ! -
. . -
E R 3
4754 ' 100 69 -
. X -
] : o
- 1 -
-1 1l -
3 ; -
3 ! o
480 . [
. ! n
3 . 5
p— 1 —
. ' .
] | -
B 1 A
485 ) 98 | 76 -
. . "
] \ 'F
- 1 -
. , -
3 ! d
. ) .
490 ' -
§ ! "
] I n
- Ll —
. . n
E : o
495 X 100 | s5 F
. ! u
. ‘ o
- : Tpepin -
e i b=
J ¢ L
500 : -
. ! r
- ' -
3 X o
E ? -
- 1 -
505 X 100 | 45 -
. \ n
] ! o
3 X o
. ! »
3 1 E
-t t i
510 . o
. : »
- + -
7 ‘ o
. , N
7 . n
515—~ | 100 | 88 __
- l o
3 X o
. ! N
3 : o
520 ‘ s
] . 9
3 ! E
b l 54 o
525 ) -
7 I C
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WHB LOG WHB.GPJ WHB.GDT 6/13(02

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 10 OF 11

FEATURE: Waste Handiing Buiding PROJECT: Yucca Mountain Project STATE: Nevada
LOCATION: ESF North Portal Pad COORDINATES: N 765.308.73 E 571,065.44 GROUND ELEVATION: 3661.52
BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: §50.0f. ANGLE FROM HORIZONTAL: -90

DEPTH TO WATER: Not Encountered DEPTH TO BEDROCK:  101.8 1 HOLE LOGGED BY: USBR/SMF
- REVIEWED 8Y: hark McKeown

ERCINEERING
£z
3
. & S CLASSIFICATION
NOTES kHEAR WAVE VELOCITY g § ga AND PHYSICAL CONDITION
w
g |88 &
8 |Eggg8EeEt E =] 8
3 ! D4| 99 | 54 i3
530 : -
3 : a
-4 b -
535 X 100] 18 -
E ! Tpcpin T
540 1 [
e 1 b
545 X 100 | 36 ‘
3 i C
558 BOTTOM OF HOLE ]
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FEATURE: Waste Handling Building
LOCATION: ESF North Portal Pad

BEGUN: 9/13/2000 FINISHED: 9/27/2000 TOTAL DEPTH: 550.0 ft.
DEPTH TO WATER: Not Encouniered

GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14

PROJECT: Yucca Mountain Project STATE: Nevada
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION: 3651.52

DEPTH TO BEDROCK: 1018,

SHEET 11 OF 11

ANGLE FROM HORIZONTAL: -9¢
HOLE LOGGED BY: USBR/SMF

RF14_KEY WHB.GPJ WHB.GDT 6/14/02

excavat.on., Res.

- . REVIENZT BY  Mam McKeomn
Quaterny uscs uscs uscs No USCs uscs
Alluvium Poorty-graded Poorty-graded Well-graded Recovery Wel-graded Poorty-graded
(Qal) Gravel with Gravet with Gravel Gravel with Gravel
Silt {GW) {GP)
(GP-GM) (GW)S
P e
o BUF of \° ¢
P> T Do 0
[a)’s
ROCK
Tuff *x* Tpem Tecpul Fracture Fill Tpcpmn Tpcplt Tpcpin
{Tpki} Material
- Se. = A
3 Lo q N
pros” . .
tue04 *
. LA N o *fe
= e o
WELDING
Non-Welded
HARDNESS WEATHERING

A.pha-nuner:c Descriptor Cr-ter-a Alpha-nuner.¢ Descriptor Genera. character.st:cs

descr.ptor descriptor (strength, excavat:on, etc.

HL Ixtremely Core, fragment, Or exposure cannot Wo Fresh Hammer g3 when Crysta._.ne rocks are
be scratcied wi kn_fe or siarp p.ck; struck. Almost a’ways rock excavat.on
can onl g be cr pped w.th repeated neavy except for natura_ly weak or weak.
narrer blows. cenented rocks such as Si.tstones ox

sha’es.

H2 Very Hard Cannot be scratched w:th kn.fe or sharp . .
pick. Core or fragment breaks wi.th w2 sl ?nt.y weathered
repeated heavy hammer kblows. to fresh

HI Harcd Can be scratched with knife or sharp W3 sl.gatly weathered Hammer r.ngs when crysta..ine rocks are

ek with dufficulty (neavy pressure). struck. 2ody of rock not weakened. W.th
leavy namrer blow reguired to break few exceptions, such 3s s:.tstones or
spec_nmen. sha.es, c_assif-ed as rock excavat.on.

K4 Moderate.y Hard Can be scratcﬂed with knife or sharp We Moderately to

~ck It pressure. Core or siight.y weathered
txaanent breaks with moderate hammer
Moderate.y weathered Hammer does not ring wien rock s struck.
Body of rock -s s..gatly weakened.

H3 Moderately Soft Can be grooved /.6 nch (2mm) deep by Depending on fracturing, usua’.ly -$ rock
$harp pick with moderate or heavy pressure. excavation excert .pn natura..y weak rocks
Core or fragment breaks with _ight hanmer SuUCh as Si.tstones or shales.
blow or hdeavy manua. pressure.

wé Intensely t
Hé Soft Can be qrooved or, qouqed easily by knife noderatel y weatﬁeted
Lth at ptessure, can be
3reaks with W7 Intense.y weathered Oull sound when struck with hanmer,
21gat to nmoderate nanual gressure. usua..y can be broken wi.t2 noderate to
Neavy nanua. pressure or by _.qat jamner

H? Very Soft Can be read..y :.ndented, grooved or gouged blow w.thout reference to p.anes o
w.ts fingerna.l, cr carved with a knife. weakness such as Incipient or hai
3reaks with .297t nanual pressure. fractures, or ve.n.ets. Rock :s

s:gn_f_cant.y weakened. Usually common
excavation.
W8 Very :-ntensely
weathered
LE] Deconposed Can be granu’ated by hand. Always corwmon

stant ninerals such as

guart: nay be present as “stringers” or
"dikes",

FRACTURE DENSITY

hlpna-nuner.c Descr.pror ' Croter:a
descroptor (Zxc.udes necnanical breaks!
FDO infractured No observed fractures.
FOL Very s.ightly fractured Core recovered mostly :n _engtns greater than ! feet (. n}
FD2 S_igat.y to very
s_.gnat.y t:actured
F02 Sl.gatly fractured Core recovered nmost.y in _enqgtas fron . to ? feet (300 to -,000 nm)
scattered _engtas _ess taan . foot {300 mm) or qreated than I feet
FD4 Moderate.y to si:ghtly
fractured
FDZ Moderate.y fractured Core recovered mostly .n _enqtas from 0.32 to 1.0 foot (100 to 300 mnl} with most
.engtas about 0.€7 foot (200 nrm).
FDE Moderate.y to intense.y
fractured
Fo7 Intensel'y fractured Lengths average from 0.. to 0.33 foot (20 to -0G mm) w.th fragenmented .ntervals.
Core recovered nostly :F lengtis _ess than 0.33 foot (.00 rm).
FDB Ver/ intensely to
wntense.y fractured
FDS Very :ntenesely fractured Core recovered mostly as ch.ps and fragments w.ta a few scattered SIOrt core .engtis.
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