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Yucca Mountain Site Characterization Project Page 3/19 
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 ¾” 
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 
 

 
 
Figure 2: Sample 1 Box Label 
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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 
¼” 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 
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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 ½” 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 Label 
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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 ¼” 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 ¼” long.  The specimen may be testable, but should not develop a very high failure 
load. 
Figure 7: Sample 4 

 
Figure 8: Sample 4 Box Label 
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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 

 
 
Figure 10: Sample 5 Box Label 
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Yucca Mountain Site Characterization Project Page 8/19 
11/17/05  Journal Entry By: Jonathan M. Deck 
 
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 

 
Figure 3: Specimen being cut             Figure 4: Cut Specimen 
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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: Hydro-Stone Packaging 

 
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 ¼” 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 

 
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 ¼” 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 ¼” 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 
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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 

 
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             Figure 11: Round 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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Yucca Mountain Site Characterization Project Page 12/1 
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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Yucca Mountain Site Characterization Project Page 13/5 
11/21/05  Journal Entry By: Jonathan M. Deck 
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&NodeID=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 ¾” 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. 
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Figure 3: Before testing             Figure 4: After testing 

 
Figure 5: 

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 

 
Figure 8: 

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 

 
 
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 Testing 
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Yucca Mountain Site Characterization Project Page 18/2 
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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Yucca Mountain Site Characterization Project Page 19/1 
1/4/06  Journal Entry By: Jonathan M. Deck 
Density Measurements of Specimen # 01026870 
 In order to use the Cyclic1D 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 

Added (ml) 
Total Volume 

(ml) 
Sample 

Volume (ml) 
Sample 

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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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). 

'4 h 

Q. 

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 



Table 3. WHB Area Borehole Locations, Total Depth and Drilling Method 

DTN: 08020383114233.003 

DTN: GS02038:3114233.003 has some minor internal inconsistencies, as follows: RFR4: Log page 1 says 
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. 

Note: 

ANL-MGR-GE-000003 REV 00 31  September 2002 
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GEOSCIENCES AND ENGINEERING DIVISION 

SAMPLE CUSTODYKONTROL LOG ENTRY FORM 

SAMPLE I DENT I F I CAT IO N (Mandatory ) : 

(Mandatory): 

f 
i I ’  

OR $CIENTJ&,C NOTEBOOK ENTRY: 
\ 

\ .  

I SIZE: 
1 

i I DATE OF SAMPLE RECEIPT, C O h  b N ,  OR SYNTHESIS (Mandatory): 

I PERSON(S) WHO COLLECTED SAMPLE: 

(handatory): BY (Mandatory): 

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

I-\ i 

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

FORM TOP-004 (812005) 
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GEOSCIENCES AND ENGINEERING DIVISION 

SAMPLE CUSTODY/CONTROL LOG ENTRY FORM 

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01 026868 

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 I' 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. fiefer to the map and table provided in Attachments C and D, 

respectively. 

OTHER: References 

BSC (Bechtel SAlC 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 SAlC Company. 

ACC: MOL.20021004.0078. 

ORM TOP-004 (812005) 



GEOSCIENCES AND ENGINEERING DIVISION 

SAMPLE CUSTODYKONTROL LOG ENTRY FORM 

I SAMPLE IDENTIFICATION (Mandatorvk Rock samDle 01 026869 

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 'I diameter 

I DATE OF SAMPLE RECEIPT. COLLECTION. OR SYNTHESIS (Mandatorvk 6/28/2005 1 PERSON(S) WHO COLLECTED SAMPLE: Sample was sent to CNWRA by the Sample 

Management Facility. Refer to the sample custody receipt provided in Attachment 6. 

DATE OF INITIAL LlOG ENTRY (Mandatory): 10/03/2005 BY(Mandatory): Sarah Gonzalez t-- 
I SAMPLE STORAGE LOCATION (Mandatorv) Note: UDdate location when samDle 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-251 RF#14 is located within the Waste Handling Building Site at Yucca 

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

respectivelv. I 

OTHER : References 

BSC (Bechtel SAlC 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 SAlC Company. 

ACC: MOL.20021004.0078. 

I I 

FORM TOP-004 (8/2005) 
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GEOSCIENCES AND ENGINEERING DIVISION 

!SAMPLE CUSTODY/CONTROL LOG ENTRY FORM 

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01 026870 

DESCRIPTION OF ISAMPLE (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 LlOG 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-251 RF#14 is located within the Waste Handling Building Site at Yucca 

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

respectively. 

OTHER: References 

BSC (Bechtel SAlC 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 SAlC Company. 

ACC: MOL.20021004.0078. 

ORM TOP-004 (812005) 



GEOSCIENCES AND ENGINEERING DIVISION 

:SAMPLE CUSTODYKONTROL 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 SAMFLE: 1 sample SIZE: -6" length, -2.4 " diameter 

I 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 

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

respectively. 

OTHER: References 

BSC (Bechtel SAlC 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 SAlC Company. 

ACC: MOL.2002100~4.0078. 

I 
FORM TOP-004 (812005) 



GEOSCIENCES AND ENGINEERING DIVISION 

:SAMPLE CUSTODY/CONTROL LOG ENTRY FORM 

SAMPLE IDENTIFICATION (Mandatory): Rock sample 01026872 

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

depth ranae of 240.3 to 241 .O ft and corresponds to the unit Tpcrn. A sample description is 

log from BSC, 2002 (refer to Attachment A). 

OR SCIENTIFIC NOTEBOOK ENTRY: Refer to 

I Scientific Notebook '769E 

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 LiOG 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 SAlC 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 SAlC Company. 

ACC: MOL.20021004.0078. 

I 
FORM TOP-004 (8/2005) 



Attachment (Geologic Logs) 
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 1 OF 11 

FEATURE Waste Handlmg Budding 
LOCATION ESF North Portal Pad 
BEGUN 9/132OOO FINISHED 9n7RCl00 
DEPTH TO WATER Not Enantered 

PROJECT Yucco Mountain Pqect STATE Nwada 
COORDINATES N 765.308 73 E 571 065 44 GROUND ELEVATION 3651 52 

TOTAL DEPTH 550 0 R ANGLE FROM HORIZONTAL -¶ 

DEPTH TO BEDROCK 101 8 8 HOLE LOGGED BY USBRlSMF 
REV~EWED ar vhli ~ c ~ e m n  

NOTES 

Purpose of Hole: 
Develop geolcgr dewgn data 
required for Waste Handling 
Buddvlg foundam parametes 
and seiy(IK: h a r d  analysis 

Drill Equipment: 
Schramm T685 Drill Rig. UDR 
loo0 DriU Rig 

Drillen: 
D. Harrison. R. Mckay: Dynatec 
Drilling Inc.: Salt Lake City. Utah. 

Drilling Method: 
Us& IT hammer to 5.02. 
Cemenl 10.75 O.D. casing with 
1.29 stickup. Re-enlor hole on 
9/132OOO with W coring system 
Cored with PI2 lo  116.06. Used 
PQ rods as wwng and installed 
no =ring system. c w ~ d  with 
no to the total depth 01 549.99 

Drilling Conditions: 
0.00 to 443.06: Replaced 2 bib. 

Drilling Fluid: 
0.00 to 5.02: Non-patable water. 
5.02 to 290.09: Non-Dotable 
water. Ouick Gel rmd with 
EZ-Mud. 290.09 to 29415: 
non-potable water. Quik Gel mud 
with €2-Mud and LCM to 
re-establish circulation. 294.15 IC 
549.99: Non-potable water. Quid 
Gel mud wilh U - M u d .  

Loss Intervals: 
290 09 to 294 15 

Caring Ruord. 
00010472 1 0 7 5 0 0  wwng 
OOOlo11606 Wcasing 
116 06 to 549 99 NO cawng 

Hole Completion: 
Ream M e  from 5 W to 550 15 
with 8 5 Tncone Bit Set and 
ternen1512 22 of 4 5' PVC 
-wng 

- 
I W  - 

59 

0.0 to 5.0: No Recovery 

5.0 - 9.1: POORLY GRADED GRAVEL WITH SAND AND SILT 
(GP-GM)s; About 50% fine to coarse. hard. submunded to 
subangular gravel; about 40% pfedmMatsly fw. hard, 
suhnded to subangular sand; ebout 10% m p l a s k  rum. no 
dry strength. rapd dilatancy. low toughness: maximum size 
65mm. dry. lght bmrm; strong macbon with HCI; firm. sbonply 
cemented. 

9 1 - 11 5. POORLY GRADED GRAVEL WITH W D  (GP)S. 
About 60% fine to wane. hard submunad to subangular gravel. 
about 35% fine to mame. w b r d d  to subangular wnd. aboul 
5% nonplasli finas. no dry strength. rapid dilatancy. low 
toughness: maximum size 7 h .  dry. l i t  brown; smmg 
reactin wiLh HCI; firm. weak to strongly cement&. 

11.5 - 14.9: WELL GRADED GRAVEL (GW); About 100% h a  10 
marse. had. subrounded to angular gravel: m a x i m  size 
75mm. light bmwn: 10% ol gravel is partially coated wim up to 
imm white calkhe. 

14.9 ~ 18.1: POORLY GRADED GRAVEL WITH SAND (GP)s; 
About 70% line to predominately coarse. hard. sukounded to 
subangular gravel; about 25% predominately fine sand; aboul5% 
mplastic fines. no dry strength. rapid dilatancy, low toughness; 
trace of a l e s ;  maximwn size 95mm. dry. lght brown; weak 
readion with HCI; firm. weakly camenled. 

18.1 .23.2: POORLY GRADED GRAVEL WITH SAND AND 
COBBLES (GP)sc; About 65% fine to oxme. hard, subangular to 
angular gravel; about 30% predominately fine sand; about 5% 
nonplastic fines. no dry strength. rapid dilatancy. low toughness; 
traa of Wbbl?; maximum &e 215mm. dry. lQht bmwn. weak 
to sbong reacbon with HCI: firm. weak to moderately cemented. 

23.2.26.8: WELL GRADED GRAVEL (GW); Abwt 100% h e  to 
marse. hard, subrwnded to angular gravel; maximum size 
75mm. lighl brown; 10% of gravel ir partially mated with up to 
lmm white wliche. 

26.8 - 30.6: SILTY SAND WITH GRAVEL (SM)g; About 55% 
predominately fine sand; about 30% predominately Tuw to coarse. 
hard. submwded lo subangular gravel: about 15% m p l a s k  
rums. no dry strength. rapid dilatancy. low toughness; maximum 
size 6Omm. dry; weak readbn with HCI: firm, weakly anenled. 

30.6 - 44.6: POORLY GRADED GRAVEL WITH SAND (GP)s; 
About 60% predominatdy r e  to coarae. hard. subangular gravel; 
aboul35% pedominateiy fine 10 medium sand: about 5% 
nonplastic fines. no dry strength. rapid dilatancy. low toughness; 
maximum size 170mm. dry. light brown; weak reacbn with HCI; 
fm. weakly cemented 

44.6 - 47.8: POORLY GRADED SAND WITH GRAVEL (SPb; 
About 60% pnrdominately h e  to medwm sand; about 35% h e  
to coarse. hard, wbmunded to subangular gravel; about 5% 
nonplastic fines. no dry strength. rapid dilatancy. low toughness; 
maximum size 160mm. dry. light brown; weak reactan with HCI; 
firm. weakly cemented. 

47.8 ~ 52.5: NO RECOVERY 

52.5 ~ 55.6: WELL GRADED GRAVEL (GW): About 95% fine to 
coarse. hard, subrwnded to subangular gravel; about 5% fine to 
marse. subrounded lo subangular and; maximum size 19omm. 
moist; no reacbn with HCI: appmxhately 30% 01 gravel is 
wliche maled. 

2 LCM (L-1 Cirwlatrxl Mslbrid) m s n u  of ollephann. wninga. 

3 USCS ClallYfl~slrni weto dslamned m me field with limtsd a m 5  to sampler to 
keep rampla lntm b r  hmm 1esu 

4 Shear Wave V e W y  data from GeoWamn rurpsnrm W m g  Dala acquired fm 
domm m e y  mnduned anen WC o r i f q  installd 

5 USCS UYI 63ss60110ns a n  b a l d  on USER Earth Manual pfocadum 5M)5. 
Deiemnmg Unfied Sol Cbtsmcolwn (Visual Method) 

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

- 



GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 2 OF 1 1  

FEATURE Wasle Handling Buddmg 
LOCATION ESF North Portal Pad 
BEGUN 9/1320M) FINISHED 9IZ7RMM 

DEPTH TO WATER No1 Encoun(eced 

NOTES 

ANL-MGR-GE-00000: 
A I  
ZEV 00 

PROJECT YUQB Mounein P W  STATE: Nevada 
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION; 3651.52 

TOTAL DEPTH: 550.0 n. 
DEPTH TO BEDROCK: 101.8 fl. HOLE LOGGED BY: USBRlSMF 

ANGLE FROM HORIZONTAL: -m 

CLASSIFICATION 
AND PHYSICAL CONDITION 

55.6.60.5: WELL GRADED GRAVEL WITH SAND (GWb: 
 bout as% hne to y r s e .  hard. wbrwnded to subangular grad; 
about 15% predormnstely fine sand: bau, of Rnes: maximum size 
126nm. dry, l l h t  brown: Weak reaaiOn wim HCI: Jdl weakly 
D¶lTlWlled 

60.5.89.3: POORLY GRADED GRAVEL WITH SAND (GPP: 
Abaut 80% fine to coarse. hard, wbmunded to subangular gnvet: 
abwllS% fine to coarse. wbmunded to wbilngluar sand: about 
5% nonplastic ruMs no dry strength. rapid ddalancy low 
toughness; maxirmm size 170mm. dry: weak re& WI Ha: 
mfl. weakly cemented. 

69.3 - 78.1: POORLY GRADED GRAVEL (GP); Abou( lLW%- 
to coarse. hard, subranded to subangular ravel; nuxirmm size 
120mrn. moist: rn to strong -ion wim H&. 

78.1 - 80.3: POORLY GRADED GRAVEL WITH COBBLES 
(GP)c: About 50% coarse. hard, subsngular gn-1; about 50% 
mbb(es: moist: &Mas ham caliche coaling. 

80.3 - 84.8: POORLY GRADED GRAVEL WITH COBBLES 
(GP)c; About 80% coarse. submunded to subanpdar g-I; 
about 20% cc6blss: mokt 

101.8 to 192.5 R COMB PEIK IGNlYBRm - N!T X (TPU): 
Pyrodaslk flow. nonwelded. roderalely iduraled light to 
medium gray hm with 10 to 15 permnl. l i ihl  greenishgray. 
pumice dasts, up to 20 percent grayish-& vdcank liW daSB 
and 2 to 3 percant phenocrysts 01 sanidine and plagiodase. 
Generally me tuff is slightly wealhered (W4). roderalely son (H5) 
lo sdl (H6). and very slightly fractured (FD1). Both upper and 
IWT contads am unconformable. 

Disamtinuily Meawremenh: 

DeDm Angle' Rwahness Infilling 

115.8 05 ,~ RZ e l m  lqht broun slain 
102.3 75 RZ 5mmday 

$ M A  RZ dean 
R2 lramday 
R2 lraceday 
I33101 sand 
R3 tramclay 
R3 3mmalUnedtuff 
~2 dean 

192.5 to 203.4 It POST T N A  CANYON BEDDED NFFS 
(TPbt5): 
Nhnwelded d e V i W  reworked (?) falloul tephn and PYTdaSk 
flows separated by didind paleosals. Bedded Mlr are very @e 
Orange with 20 to 30 percant pumia dash and less than 1 
percent. pale red. d a n k  I iWi  dash. The luff has up to 1 
percent q u a m  sanldine and lesser plagioclase. with less 1 
percent biotite and manganese oxides. Generally Vr bedded 
tuffs are very sofl (H7). moderatdy wealhered (We). and W W  
to very slightly fracbred (FD2). The IWT conlad is 
unamformable. 

Dismntinuily Measurements: 

DeDm Anale. Rouahness Infilling 
197.3 20 R3 dean 

R3 dean 201.8 45 

203.4 to 275.0 f t  TIVA CANYON N F F  CRYSTAL RICH 
NW-UTHOPHYSAL ZONE (Tpcm) 
Pyodastic now. rodentely to m U y  densely welded. devibilied. 
pale red to grayish red. wilh up to 15 pwcenl phenocryll. 
Phenouyts are m u y  sanidine and plaglodase with some qua* 
and rare biotile. Rare from 212.5 to 222.8 It and up to 15 
percent pumice dasts lm 222.8 to 269.0 fl. From 276.7 to 
288.0 fl. the bfl has up IO 2 penent pumia, dasls and 5 lo 8 
percent p h e m  of sanid i i  and pl M a t e  with rare biotile. 
Generally the tuff is moderately son (3') to m o s ~ y  m ~ d e n t ~  
hard (H4) moderately to slightly weathered (W4). and hlensely 
to mxierziely mure  (~061. m ha lower mtad is & m e .  

Dismnlinuily Measurements: 

_ _ _  .. 
7lM 9 35 R? -- 

September 2002 

&om Anole. Rowhness lnfillirg 
203.6 40 R3 dean 
205.0 0 R3 B m m s l i  
90s 4 XI R3 ~racr,whiieminersl 



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

FEATURE. Waste Handling &Idding 
LOCATION. ESF North Ponal Pad 
BEGUN: 9/13RoOO FINISHED: 9Q7Rc100 
DEPTH TO WATER: Not Encountered 

NOTES 

125 

I30 

35 

40 

45 

HEAR WAVE VELDCI' 
M 

55 

6@ 

6 5  

PROJECT: Yucca Mountain Project STATE: Nevada 
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION 3651.52 
TOTAL DEPTH. 550.0 fl. ANGLE FROM HORIZONTAL: -90 
DEPTH TO BEDROCK: 101.8 n HOLE LOGGED BY USBWSMF 

1-5 

Tpki 

CLASSIFICATION 
AND PHYSICAL CONDITION 

: F 

215.8 10 R3 
218.1 30 R3 
223.5 25 R3 
223.7 50 R3 
224.7 40 R2 
225.3 20 Rz 
227.8 15 R3 
228.4 25 R2 
230 0 05 R3 - . ~  . .. . .- 
234.7 40 Rz 
238.4 30 R2 
240.1 55 R2 
243.3 65 R2 
250.1 05 R2 

4mm whle mmed 
0-5mm while minerd 
dean 
dean 
dean 
dean 
dean 
dean 
dean 
dean 
dean 
sard 
dean 
dean 
baceWtIibmineral 
dean 
dean 
l h  tan day: polished. 
s l ! E I l S i d e d  
rand: gravel 
dean 
sand 
sand 
1mm wMk mineral 
dean 
2mm silica 
dean 
sand 
dean 
dean 
dean 
Paw white m i d  
Paca white mineral 
dean 
dean 

275.0 to 395.0 fL T N A  CANYON TUFF CRYSTAL POOR 
UPPER UMOPHYSAL ZONE (Tpcpul) 
Pyroclastic flow, densely welded. grayish orange to pak red. with 
2 to 5 percent lithophysal cavities. up to 20 by 40 mm in size. 
Lithophysae inaeare to 15 percent at 310.0 fl and up to 25 
percent at 320 fL. with up to 50 pamn l  cavibas partially filled 
with silica. Phenaryts ompose less than 1 percent of the bff 
mostly ranidime and plagiodaw wim minor biotite. /us0 up to 3 
percent pumice dash as large as 40 by 10 mn. Zones of 
m e l d e d .  fracture fill(?) from 334 lo 359 1.. and 369 to 395 It 
mmpased of raworked and variously bsdded dayMI sized. 
tuffauKxs mateMI. Generdly ~ Mf is moderately solt (HS) to 
mostly moderately hard (H4). stighliy (W3) to roderately 
weathered (W5). and intensely to mcderately fractured (FD6). 
Lower m t a c l  is amformable. 

Disomlinuity Measurements. 

DeDUl Anale' Rowhness lnfillinq 
275.9 20 R2 dean 
276.0 25 RZ dean 
278 7-279.4 30 R2 0.6 breccia: sand 6 gravel: 

279.6-280.0 60 

280.1 35 
282.0 30 
280.9-281.2 5080 
281.4 55 
284.0 20 
283.1-284.9 0-20 
285.0 10 
285.3 25 
286.0 35 
287.0 25 
287.6 25 
288.4 60 
288.9 35 
289.0 70 
289.3 15 
289.4 65 
289.8 10 
290.7 25 
291.4-291.6 35 
292.2 35 
291.9 75 

R3 

R3 
R3 

R3 
R2 

R3 
R2 
R3 
R2 
R3 
R3 
R3 
R3 
R2 
R3 
R3 
R2 
R3 

R3 
R3 

R3 

cemented 
0 4' brecoa. sand 6 gravel, 
Cemented 
1Omm brecaa 
lrace whlte Mneral 
rotated. brewa 
brecw 
1-2mm adm 

dean 
Imm ~ l i ca  
dean 
bace Yllca 
3 m  Ylcd 
1mmWllCa 
dean 
clean 
Clean 
dean 
clean 
2mm 511m 
trace white mineral 
40mm day. sand. gravel 
gravel 
z m  silica 

September 2002 



GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF%14 SHEET 4 OF 11 

FEATURE: Waste Handling Budding 
LOCATION: ESF Nmth Portal Pad 
BEGUN: 9/13/2OOO FINISHED: 9127/2000 
DEPTH TO WATER: Plot EKxluntaad 

PROJECT: Y u m  Mounlain Proiea STATE: Nevada 
COORDINATES: N 765.508.73 E 571.085.44 GROUND ELEVATION: 3651.52 

DEPTH TO BEDROCK 101.8 fL HOLE LOGGED BY: USBWSMF 
ANGLE FROM HORIZONTAL: -5fO TOTAL DEPTH: 550.0 n. 

-l- 
CLASSIFICATION I AND PHYSICAL CONDITION 5 

I f n NOTES 

da;. sand 
breccia. .snd. gravel. b. day 
bnccia. sand. gt'awl. b. day 

C l  m silica 
dean 
dean 
dean 
day. ~ n d .  gravel 
lmm silica 
1 m  silica 

26nm silica 
zmm silica 
lmm quae 
none 

rand. trace wrtz 
lm vapor phase minenls 
sand 
bnccia. sand, gravel. day 
sand. prpvel. day 

trace while mineral 
num 

Bmm vapor phase alteration 
1 .z day, sand. grave1 
dean 
15mnday 
lmm day 
<1mm white minenl6 day 
<lmn doy(7) 6 Mnq?) 
day, sand. g m l  breeds 
lmmclay 
3mm sand, gravel. day 
dean 
dean 
sand. gravel, day, MnO 

bace whde mineral 
dean 
bace white mineral 
MnO coating 
day, sand, gravel 

r)o(lc 
T)o 

bnccia; sand a g r a d  

rwne 

rwne 

295.8296.0 50 
298.6 30 
299.2 65 
299.8 25 
299.7 20 
304.2-306.0 70 
306.8 30 
307.2 35 
308.9 60 
308.4 25 
310.4 35 
310.6 30 
311.3 55 
311.6 55 
312.0 45 
312.2-313.3 45 
313.8 05 
314.5 35 
315.2-316.1 45 
317.P320.3 20 
322.5 65 
322.8 05 
322.9 70 
323.4 50 
321.0 60 
326.3 10 
327.3 50 
329.2 O S I O 3 5  
344.8 51015 
349.0 05 
351.7 35 
358.0-358.9 85 
359.2 40 
359.9 25 
360.4 30 
361.6 25 
362.2-362.4 65 
363.4 70 
364.0 35 
364.6 55 
364.8 20 
366.8367.5 40 

R3 
R2 

R3 
R3 
R2 
R2 

R2 
R2 
R2 
R3 
R3 
R3 
R3 
R2 
R4 
R3 
R3 
R2 

R3 
R2 
R2 
R3 
R2 

R3 
R3 
R3 
R2 
R3 

395.0 to 443.7 fL TIVA CANYON TUFF CRYSTAL POOR 
MIDDLE NONlllHOPHYSAL ZONE (Tpcpnn) 
Pyroclastic now. densely welded. dwitrifad. pale red. Mf with 
less than 1 percent lilhophyfaa up to 50 by 10 mm. Less than 1 
percent phenaryts of sanidi. plagioclase. and biotite. The M1 
has 1 lo 2 percent very l i t  gray pu+ dastr and pink 
sphendites. and up to 10 percent volcanc llhi fragments. Zones 
of nonwelded. fracture fiI(7) from 402.7 to 431.7 It. 434.0 to 
435.8 n.. and 442.4 to 443.7 n. composed of reworked and 
varausly bedded daykilt sized. h I f f x a o u S  matehl. GeWdlY 
me tuff is Mderately Son (H5). mcderalely to slighay weamred 
(W4). with fracture densities rang@ from alihtly fradured (FD3) 
to very intensely hadured (FD8). Lower mntacl is mfwmable. 

DiKontinuily Measurements: 

Rouahness InIillinq 
R3 2mmday 
~2 day,sand,graMl 
R3 MnO slain 5mn day 
R4 mntact belween d a m  

infilling material at Tpc 
R2 2mmsiliw 
R2 
R2 
R2 

&Dm Acute' 
367.9 60 
368.9 05 
370.0 30 
373.7 15 

373.9 60 
374.3 35 
374.3 55 
374.8 60 
375.1 

bace of clay 

bace of day 

bace ol day 

lmm slica 
lrace silica 

quam Rlled limophysal wv. 
25mm thick 

375.4 50 
375.6 60 
378.6 45 
378.8 35 
378.8 60 
379.0 0 
379.6 15 
379.8 20 
380.0 75 
380.2 65 
380.7 05 

!=a 
R4 
R3 
R3 
R3 
R4 
R4 
R3 
R3 
R3 
R3 

0 

'- 
September 200: .NL-MGR-GE-000003 REV 00 
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 5 OF 11 

FEATURE: Waste Handling Building 
LOCATION: ESF Nom Portal Pad 
BEGUN: 9/1312ooo FINISHED: 9/27/2000 
DEPTH TO WATER: Not Encountered 

NOTES 

I 
li 

\IL-MGR-GE-000003 REV 00 

PROJECT Yucca Mountain Projed STATE: Nevada 
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION: 3551.52 
TOTAL DEPTH. 550.0n. ANGLE FROM HORIZONTAL: -IID 
DEPTH TO BEDROCK: 101.8 n. HOLE LOGGED BY USBWSMF 

1-7 

IO.. I 

382.3 20 
382.8 70 
382.9 35 
333.3 30 
383.7 05 
384.5 10 
384.7 60 
384.7 35 
384.9 20 
384.9 25 
355.0 35 
366.1 10 
366.4 40 * 
386.7 80 
387.81387.9 75 
mated 
388.7 20 
389.3 75 
389.5 75 
389.8 80 
390.4 80 
390.7 45 
390.8 75 
391.5 80 
392.1 75 
392.2 40 
392.6 75 
392.8 35 
392.9 80 
395.2 45 
396.8 75 
398.8 Bo 
399.5 5 
400.3 15 
400.7 Bo 
401.7 0 
401.4 80 
403.8 20 
408.6 45 
8 

408.W409.9 40 

409.W413.4 40 

417.8 10 
422.9 10 
next run 
429.9 10 
428.0 20 
A37 t r n  

381.0 28 R3 
. . _  380.8 55 R3 

381.4 20 
381.5 10 
381.7 20 - 382.0 15 
382.2 15 
302.1 45 

. .  
- ... c- 

.0;- 

' 8 -  - 
'.or 
?.*. : 

.- 
432.2 20 
432.4 15 
432.6 25 
433.0 20 
434.0 15 
435.9 15 
437.3 80 
438.7 75 
clay:: 
440.3 15 
441.3 75 
441.4 65 
441.8 85 
442.0 85 
442.1 15 

R4 
R4 
R4 
R3 
R3 
R3 
R3 
R3 
R4 
R4 
R4 
Rz 
R3 
R3 
R3 
R3 
R3 
R4 
R4 
R3 
R2 

R4 
R5 
R3 
R4 
R3 
R4 
R3 
R4 
R3 
R4 
R2 
R4 
R2 
R3 
R2 
R2 
R3 
R3 
R2 
R3 
R4 
R2 
R4 

R4 

R3 

R5 
R5 

R4 
R4 
R3 
R3 
R3 
R3 
R3 
R4 
R3 
R2 
R3 

R3 
R3 
R3 
R3 
R3 
R4 

trace of day 
taa MnO, baa clay 

baa MnO 

trace silica. trace day 

3 anastamoshg vpps. vp 

day 0 5 2 m  
conlac( (7) between &le 

well armenled pumlcears 

IuRacaws midlulg w/c15% 
whildgray day 2Omm altered p r m b  

day 30mm+ exlends into 

punucean. 1Imr-nch lnfdlulg 

htk-nch nfilling wKpc fmgr 

1. .+ 
September 2002 

bedding; f.grained 
bedding; f.grained 
Zmm day 
trace white mineral 
trace while mineral 
trace while mneral 
l d m m  Mf 
Mf 
lmm day 6 whits rnineral 
vpp alleralion 
trace white mineral, 5mm 

trace w h b  mineral 
trace white mineral 
Vau, while mineral 
t r a ~ e  white rnineral 
trace while mineral 
day; tuR 

441.7 to 455.6 It TNA CANYON TUFF CRYSTAL POOR 
LOWER LITHWHYSAL ZONE (Tpcpll) 
Pyrodaslic low. densely welded. dsvitrikd. moderate orange 
pi* tufl wim 1 percent very light gray pumice. Phenoayu d 
sanidine and rare biotite mmpose less lhan 1 percent d me rock 
by volume. Lkhophysal cawilks compose up to 15 percent of the 
mck by volume and are genenlly 20 by 30 mm in size. 
Lithophysae are Wled and coated with vapor phase minerals to 
varying degrees. Generally the tun is moderately hard (M). 
slighUy weamered (W3). and intensely fractured (FD6). Lower 



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

FEATURE Wasle Handling Bulding 
LOCATION ESF North Portal Pad 
BEGUN 9/lYMOo FINISHED 907fZDW 
DEPTH TO WATER Not Enmunlared 

NOTES 

ANL-MGR-GE-000003 

- 

F 
i - 
90 

95 

a 

IO! 

Ill 

I l !  

321 

Pi 

33 

33 

34 

34 

- 

HEAR W A E  VELOCIT 

ZEV 100 
- 

PROJECT: YUCCP Mounlain PrOiea STATE: Nevada 
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION: 3651.52 

DEPTH TO BEDROCK 101.8 n. HOLE LOGGED BY: USBIUSMF 
ANGLE FROM HORIZONTAL: -6 TOTAL DEPTH: 550.0 n. 

81 

- 

40 

- 
-8 

CLASSIFICATION 
AND PHYSICAL CONDITION 

September 2002 

Discontinuity Measuremenls: 

Dm Anale' Rowhness lnfilliiq 
5 3 . 7  60 R3 lmmday 
444.2 75 R2 clean 
444.9 60 ~2 dean 
445.1 35 R2 dean 
446.3 15 R2 tram white mineral: sand 
446.8 30 R2 sand 
447.2 30 R2 sand 
453.7 60 R2 I m m s l i e  

Us 6.0 to uQ.0 ft. TNA CANYON TUFF CRYSTAL POOR 
LOWER NONIrfHOFWYSAL ZONE (Tpcpln) 
Fyodasbc nw. densely welded. dawlnfmd. moderate mnge 
pmk tuff mm less than 1 parcar1 hghl wy pmcC Clam 
Phenocrysts 01 sandne and plagodase mmpcae 1 ID 2 PerOenl 
d the rode by d u m  Redd191 bravn llW d a m  mmpose less 
1 percent of me  roc^ by d u m  ~ s n r a ~ ~ y   he tuff o mderately 
hard (H4) sllghty wealhered (W3) with hadun, denubes 
ranglng hom slghUy hactured (FDJ) to lnmn5Yly hachlrsd (FD6) 
LOW~I mlad undetehn~nd. b o r n  of borehole at 550 0 n 
hsmnmuity Measurements 

455 7 40 R3 Dean 
Anale' Rouqhness lnhllirq Dem 

__  
456.4 
458.0 
458.1 
460.2 
460.0 
460.4 
460.9 
461.1 
461.3 
461.8 
462.1 
462.7 
463.1 
463.9 
464.1 
464.8 
465.0 
465 5 
465.9 
466.3 
467.0 
467.1 
467.3 
467.7 
468.0 
468.2 
468.4 
468.5 
a . 7  
469.0 
469.4 
470.0 
471.2 
472.4 
472.8 
473.1 
474.5 
476.8 
476.2 
silica 
477.3 
478.4 
478.5 
479.0 
480.3 
gle!ged' 

(healed) 
482.4 
(healed) 
483.1 
484.4 
484.6 
485.4 
485.6 
485.9 

20 
45 
35 
60 
30 
70 
65 
85 
35 
60 
60 
30 
25 
75 
55 
35 
55 
65 
70 
65 
20 
75 
50 
50 
80 
55 
80 
35 
60 
70 
45 
60 
80 
80 
80 
75 
10 
80 
80 

75 
85 
55 
60 
70 

75 

55 

45 
65 
60 
80 
75 
M 

R3 
R3 
R3 
R2 
R3 
R2 
R3 
R3 
R4 
R3 
R4 
R3 
R4 
R4 
R3 
R3 
R4 
R4 
R4 
R4 
R3 
R2 
R2 
R3 
R4 
R4 
R4 
R4 
R4 
R4 
R4 
R2 
R2 
R3 
Rz 
R3 
R2 
R2 
R1 

R1 
R1 
R3 
R1 
R1 

R1 

R1 

R4 
R4 
R4 
R2 
R4 
R4 

0 lo lmm s J u  
dean 
3mm sdra 
tram whlte nunard 
tram whlte mned 
dean 
tram whlte mned 
tram whlte mneral 
MnO a lram white mineral 
dean 
dean 
dean 
tram whle mrnral 
dean 
tram whde mned 
tram whle mned 
dean 
dean 
tram whle mneml 
tram whde mneral 
tram whle mneral 
tram while mneral 
4mm sard (L siira 
tram whde mneral 
tram whle mneral 
dean 
dean 
tram whlte mrnd 
dean 
dean 
trace whde mned 
tram whlte mnera1 
mm whde mneral 
trace whle mneral 
tram whlle mneral 
tram whle mnenl 
tram whte mnerd 
tram whlte nnnerdl 
tram whde mWd. trace 

tram while mineral 
vapor phase aHenbon-2mm 
tram whte mineral 
tram while mineral 
2mm vapm phase minerals 

2mm vapor phase minerals 

2mm vapor phase mnerals 

v e  white minerals 
dean 
dean 
tram white mined 
dean 
tram M i a  minerdl 



GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 7 OF 11 
FEATURE- WaSte Handling Wdding 
LOCATION: ESF Nwth PoMl Pad 
BEGUN: 5llYZWa FINISHED: W7RIMO 
DEPTH TO WATER. Not Enmunlered 

NOTES 
T 

P E A R  WALE VELO( 

IL-MGR-GE-000003 REV 00 

PROJECT Yucca Mountain Pfujecr STATE: Nev& 
COORDINATES. N 765,308.73 E 571.065.44 GROUND ELEVATION: 3651.52 
TOTAL DEPTH: 550.0 8. ANGLE FROM HORIZONTAL: &l 

DEPTH TO BEDROCK: 101.8 fl. HOLE LOGGED BY: USBWSMF 

H7 

- 

FDL 

FD€ 

- 
FD3 

489.1 
489.7 
490.0 
490.0 
494.0 
493.8 
493.4 
mineral 
492.8 
491.9 
491.8 
491.8 
491.2 
495.0 
495.3 
495.9 
497.4 
498.0 
498.6 
498.9 
499.2 
499.4 
499.6 
499.8 
504.0 
503.4 
504.5 
506.8 
507.5 
508.4 
503.6 
500.7 
501.6 
501.7 
502.1 
502.3 
502.6 
502.7 
502.8 
503.2 
512.1 
512.9 
513.0 
514.0 
514.2 
514.3 
515.6 
516.4 
517.8 
517.9 
520.4 
520.6 
520.9 
520.5 
521.2 
522.0 
522.6 
523.3 
523.8 
524.0 
526.0 
breccia 
528.4 
528.9 
529.3 
529.4 
530.4 

85 
80 
60 

R3 
R2 
R3 

RE\'.f luE3 ?.v v .  w- 

CLASSIFICATION 
AND PHYSICAL CONDITION 

60 R3 
30 
60 
50 
0 

30 
35 

20 
40 
80 
30 
10 
05 
80 
75 
80 
65 
80 
60 
70 
80 
80 
05 
10 
85 
15 
80 
35 
65 
70 
70 
75 
70 
75 
70 
65 
75 
15 
85 
85 
80 
70 
25 
75 
10 
15 
15 
10 
15 
70 
75 
80 
80 
85 
10 
15 
60 
80 
25 
25 

75 
60 
65 
70 
25 

slickensides; 

530.8 55 
531.2 40 
531.7 80 
531.5 10 
532.0 50 
532.1 15 
532.5 55 
532.7 40 
532.8 50 
533.0 70 
533.1 75 
533.2 70 

R3 
R4 
R4 
R2 
R3 
R3 

R2 
R3 
R3 
R3 
R3 
R2 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R2 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R3 
R2 
R2 
R2 
R2 
R3 
R2 
R1 
R2 
R2 
R2 
R2 
R3 
R3 
R3 
R3 
R2 
R2 
R3 
R2 

R3 
R2 
R2 
R2 
Rz 

R2 
R2 
R2 
R3 
R3 
R3 
R2 
R2 
R3 
R2 
R2 
R3 

tnca while mineral 
dean 
bace white mineral 
baca while mineral 
bace white mineral 
tpacd whae mineral 
tram white mineral 
MnO stain 
trace white mined 
MnO stain: tram white 

dean 
dean 
lnce white mineral 
dean 
dean 
baca MnO h white mimal 
dean 
dean 
dean 
dean 
dean 
baca white mined 
dean 
dean 
dean 
dean 
tnca MnO h while mineral 
bace MnO h white mineral 
bace MnO h white mineral 
tram while mineral 
dean 
tram while mineral 
1- while mineral 
tram whie mineral 
dean 
baca white M r a l  
trace whhe md 
tram white mineral 
trace white mineral 
trace while mneral 
trace rrhie mral 
traca whie mineral 
trace whie tnirmral 
trace while mineral 
3mm vapor phase mineral 
trace while mineral 
trace while m h d  
tnoe white mined 
dean 
1- MnO 
Iran, day 
Imm day: sand 
MnO. white mined spin 
MnO stain 
dean 
dean 
MnO stain 
dean 
dean 

gravel fragments 
healed 
0.4fl. Sand. gravel, h day 

lMOmm sand 

Iraw white mineral 
dean; slickensides 
dean; slidensides 
dean; sliensides 
3 lo Bmm day; 

p o l i ;  hard 
dean 
dean 
trace MnO 
MnO stain 
MnO stain 
MnO stain 
sand 
trace day; sand 
sand 
sand h gravel 
sand h gravel 
dean 

September 2002 



GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RFAt14 SHEET 8 OF 11 

FEATURE: Waste tiandling Bulding 
LOCATION: ESF Norlh Portal Pad 
BEGUN. 9/ly2Mx) FINISHED: W7RwO 
DEPTH TO WATER: No1 Enmuntered 

NOTES 

ANL-MGR-GE-000003 

PROJECT: Yucca Mountain Pmied STATE: Nevada 
GROUND ELEVATION: 3651.52 
ANGLE FROM HORIZONTAL: -54 

COORDINATES N 765.306.73 E 571,065.4 
TOTAL DEPTH: 550.0 n. 

HOLE LOGGED BY: USBWSMF DEPTH TO BEDROCK: 101.8 n. 

95 

- 

533.3 
533.5 
536.0 

65 65 ~ 

133 
R3 
R3 

' O  R3 

dean 
barn whtte mineral 
dean 
dean 
dean 
dean 
dean 
dean 
dean 
trace whlte mneral 
0-1 R Sand (L g r a d  
Sand 
dean 
dean 
dean 
trace while mneral 
3mm day 
dean 
dean 
dean 
dean 
dean 
dean 
dean 
trace whlte mned 
dean 
dean 
dean 
trace whlte mned 
trace whlte mneral 
dean 
trace whlte nurmral 
dean 
trace whlte mhed 
trace whlte m r a l  
tracm white mneral 
trace whlte nurmral 
trace whde mneral 
trace whlte m r a l  
trace while mned 
trace while mned 
dean 
trace white mneral 
dean 
1 -2mm day 
dean 
trace whlte mneral 
dean 
dean 
dean 
lmm day 
lmmday 
1 mm day 
dean 

Angles are measured hum mre axis and are plus M minus 5 
degrees. 



GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 9 OF 11 
FEATURE: Waste Handling Building 
LOCATION: ESF North Portal Pad 
BEGUN: 9113Rooo FINISHED: 9R7RWO 
DEPTH TO WATER: Not Encwnlered 

PROJECT Yucca Mountain Pmjea STATE: Nevada 
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION: 3651.52 
TOTAL DEPTH: 550.0 It. ANGLE FROM HORIZONTAL: -9b 
DEPTH TO BEDROCK: 101.8 R. HOLE LOGGED B Y  USBWSMF 

NOTES 

JL-MGR-GE-000003 

HEAR WA,M VELOC I 
/ 

EV 00 
- .  

1-1 1 



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

FEATURE Waste Handling Building 
LOCATION ESF North Poml Pad 
BEGUN 9/13/2ooO FINISHED, 9R7ROlX) 
DEPTH TO WATER Not E w n l e r e d  

PROJECT: Yuaa W n t a i n  Proiscl STATE: Nevada 
COORDINATES: N 765.308.73 E 571.065.44 GROUND ELEVATION: 3651.52 

TOTAL DEPTH: 550.0 R. 
DEPTH TO BEDROCK 101.8 n 

ANGLE FROM HORIZONTAL. -9b 
HOLE LOGGED BY: USEWSMF 
REVIEWED EY 1- Wear 

NOTES 

ANL-MGR-GE-00000: 

HEAR WA,M VELOCIl T 

} 

I 

t 
J 

- 
EV 00 1-12 

CLASSIFICATION 
AND PHYSICAL CONDITION 

September 2002 
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GEOLOGIC LOG OF DRILL HOLE NO. UE-25 RF#14 SHEET 11 OF 11 

FEATURE: Waste Handling Bmlding 
LOCATION: ESF NorVl Portal Pad 
BEGUN: 9/13/2ooO FINISHED. 9/27/2000 
DEPTH TO WATER. Not Enmunlsred 

STATE Nevada PROJECT Yucca Mountsln Pmpd 
COORDINATES N 765 308 73 E 571 C65 44 GROUND ELEVATION 36!51 52 
TOTMDEFTH w o n  ANGLE FROM HORIZONTAL -93 
DEPTH TO BEDROCK. 101 8 R HOLE LOGGED ey USBWSMF 

9EflEl'ir,'6> Ma-\ ud(rwr 

USCS 

Silt 
IGPGM) 

pzxF 

WELDING 
Nan-Welded 

Frer., 

General characterrrtxa 
Istrenqth, excavat~on. etc .1  

H a m .  c:nqs uxen c r y r t a l l ~ n e  rocks a r e  
Struck. Almost always rock excavat;on 
except for naturally weak-or weakly 
cenented rocks S U C ~  as s:.tstones or 
*.?ales. 

Cannot be scratched w:tn kn;fc or sharp 
F L C I I .  Core or fraqnent breaks w;t? 
repeated x a v y  ? ~ M = T  L o w s .  

w2 511 T t ' y  reathered 
Veri. Hard 

to ?C& 

Can be read;-y.Lndenred, qrooved Or gouged 
";ti f;r.qtrna:-. CI carved w:tn a knife. 
3reaks w:c2 -2q7t nanual pressure .  

v e r y  Soft 

FDO 

FCl 

FD2 

FG? 

FD4 

FCS 

TDt 

FCl 

f D 6  

FD5 

Dp 5 c r: p C 0 r 

Znfractured 

Very sllqnt-y fractured 

S l : q . ? t l y  fractured 

Sliq2tly fractured 

Noderace-y to SLrqhtly 
fractured 

Moderate-y fractured 

Moderate-y TO ;"tensely 
fractured 

Intense-y fractured 

SL:q,tly to very 

very ;"tensely to 
;ntense-y fractured 

Very  rntenesely fractured 

Sllq.?tLy weatrered Harmer rlnqs wnen crystalline rocks are 
struck. 3ody of rock not ueakened. WIL? 
feu excepgLons, sucx as r:ltstoner 01 
s x . e s .  c-aas;f;ed as rock excavatzon. 

w9 Deconposed 

D U S I F I  

cr;ter:a 
IZxc-udcs nccianrcal breaks1 

NO Observed fraccu~es. 

Core recovered nostly :n l e n q t x  qreater tnan ? feet (1 nl. 

Core recovered nostly :n -en'lcis fron 1 L O  3 feet 1300 to I 000 MI w:t.? feu 
scattered Lenqt.x Less tnan  1 foot I300 M I  or qreated than'? feet (1.000 MI. 

Core recovered nost-y :n Lenqtns fron 0.33 LO 1.0 foot (100 to 300 mi u:th O O L ~  
-enqr?s about 0 . 6 1  f w t  1200 ml. 

Core recovered n o s t l y  as =.?-pa and fraqnenrr wit.> a feu scattered s m r t  Core LengthS 

4L-MGR-GE-000003 REV 00 1-13 September 2002 

- 
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