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BORING LOG GLOSSARY OF TERMS 

As/1 - pyroclastic material generally under 4 mm in size 

Fill- soil or broken tuff material used to raise or restore ground surface 

Lit/ric- tuff fragment included in the tuff derived from an earlier geologic process 

!t1afic.'i- iron/magnesium rich minerals such as pyroxene 

Nlecltallica/ fractures - fractures or breaks in the tuff due to the mechanical process of 
collecting the samples, i.e. not naturally occurring fractures 

NIR - no recovery 

Orga11ic.'i - vegetable matter including roots 

Plte11ocrysts- larger individual mineral crystals in a finer grained matrix 

Pumice - highly vesicular volcanic glass 

Py1·oclastic - Mineral fragments ejected into the air from volcanic eruptions and deposited as 
ashfalls or ashflows 

Pyroxe11e - mafic silicate mineral 

Qbt3- Unit J. of the Ishirege Member of the Bandelier Tuff of Quaternary age 

Qbt4- Unit 1 of the Ishirege Member ofthe Bandelier Tuff of Quaternary age 

Quartz - naturally occurring crystalline form of silica 

RMR - Rock Mass Rating (Bieniawski, 1989). A system that rates a rock mass using strength, 
RQD, joint (fracture) spacing, joint condition, and groundwater conditions. Total RMR rating 
can range from a low of 8 to l 00 as the highest (best) rating. Orientation of joints can also be 
considered, as appropriate. 

RQD - Tuff Quality Designation. A means of characterizing tuff mass quality of tuff core, 
expressed as the ratio (percentage) of the sum of the lengths of all pieces of sound tuff core 
greater than 4 inches divided by the total length of the run. In calculating the sum of pieces to be 
counted, only natural geologic fractures are considered; mechanical breaks caused by drilling or 
handling are disregarded 

Sa11idi11e- feldspathic silicate minerai with a characteristic bluish play of colors 
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Special Sample - samples collected for later testing 

FileNo ALB04RPOOl Rev 2 
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Stre11gtlr- Ability of material to withstand stress with rupture. Descriptive terms are slight (SL), 
moderately strong (MOD), and high strength (H). 

T11//- indurated pyroclastic tuff consisting of grains generally finer than 4 mm. In this study the 
term tuff is used to include the ashy matrix as well as the pumice, lithic fragments, and 
phenocrysts. 

Weatlteri11g - chemical or mechanical degradation of tuff and constituent minerals over time. 
Descriptive terms are fresh (FR), slightly weathered (SL), moderately weathered (MOD), and 
very (highly) weathered (H) .. 

Weltlillg- process which promotes the union or cohesion of glassy fragments by thermal fusion 
after deposition and subsequent cooling of tuff. 
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k_"ff K l E I N F E l D E R'·· BORING LOG Boring# 1-F 

Sheet 1 of 2 
Groundwater encountered· 

Protect Name: LANL CMRR Started: 11121/2002 Depth (ft) Hour Date 
ProJect Number: 19435 ComJJieted: 11/21/2002 N/A 
Location: TA-55 Backfilled: 11/21/02 N/A 
Surface Elevation: 7271.4 .I Driller: SzplJnar lloaaed bv: Rvan Merkley/Doua Youna 
Drilling Method: HQ Wirellne Core 

Rock 

! I 
0 

iii .9 d ~ & 2' 
J!! z ~ I 1: = Description y m t § m 

t .c Ci ::3 = g' 
D. E E :I 0: 0 u Ill 

~ m I!! Ill Ill .5 0 I!! ~ 0 (.!) Cl) rn ::!: ~ 0: LL 

~ 
FILL (FILL) 

~ 
Qbt3(TUFF) 

~ 
~ 

5-~ -R1- CORII!.. f-31- -NIR 

~ R2 . CORE 15_ _16_ r--8- 1@10" SL·MOD S·MODH pale red, predominantly fine grained (ashy malrix with 25% 

~ pumice & 30% phenocrysts, pumice is light gray-mid gray, 
.,........,..,. containing sanidine & quartz phenocrysts (2-Smm), 1:1-2:1, 

~ 
phenocrysts in matrix are predominantly sanldlne & quartz, 1-2mm) 

~ 

10-~ 
~ R3 CORE .8 100 83 1@80" Sl MODH pale red-gray, fracture at 11 .5 ft@ eo·' 2-3mm wide; fracture @ 

~ 
14.1 20" 2mm wide; slight increase in % pumice to 27% toward end 
of run 

~ Special Sample 12.4'- 14.7' 

~ 1@20" 

~ 15 

~ R4 CORE .5 100 84 SL MODH Slightly higher degree of welding (slight to moderate) % of 

~· pumice that is 2:1 increases, 2-3% lilhlcs 
Special Sample 15 6'- 16.1' --

~ 
~ 

E3i 
i-£:3 Special Sample 19 .3' • 20. 1' 

20 
~ I ~ R5 CORE .6 100 76 3 Sl MODH pale red, predominantly fine grained (ashy matrix, 27% pumice, ;;; ~ 30% phenocrysts, pumice with sanldine & quartz phenocrysts, 

b -~ 1: 1-3:1, up to 3cm in size, phenocrysts In matrix are predominantly 
1!1 sanldine & quartz, trace mafics (<5%), no noticeable lithics. 

I ~ 1X fracture zone from 20.6' to 21 4' 

"'~ I ~ 

z ~ 2X 
~ r-=--
1!1 ~ 2X ~~25 

~ r·~l'l,~ --- Date: l /tt fo 1_ ~ Checked by: .;::.. . SAMPLE TYPE LEGEND 
A- Auger CuH1ngs 
S • SPT 2" O.D. 1 38" I D tube sample 
U • 3 " O.D. 2.42" I.D. tube sample 
ST- 3" 0 .D thin-walled Shelby tube 
CORE· HO Wireline Core 
NR- No Recove 



Ill K L E I N F E L D E R BORING LOG Boring# 1-F 

Sheet 2 of 2 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 11/21/2002 Deeth lftl Hour Date 
Proiect Number. 19435 Comoleted: 11/21/2002 N/A 
Location: TA-55 Backfilled: t 1/21/02 N/A 
Surface Elevation: 7271.4 Driller. Szcunar !Logged by: Ryan Merklev/Doua Youna 
Drillino Method: HQ Wireline Core 

Rock 

Q) 0 
0 

! ci a. i:': af C) Qj z 1?: af 
~ ~ 

c 
Description ~ 

~ Q) 

~ } 5i -5 
5 "C. :::1 £ 0) 

~ 0 ts c: a. E E ~ CIJ 
~ a. I! 0 I! ~ Q) CIJ 11) 

~ "if!. 0 (!) (fJ (fJ 0:: u. (fJ 

~ R6 ~E 1 100 76 2X SL MOOH Qbt3 (ll.IFF) lithics reappear (1-2%), pumice remain the same 

~ 2X 

4X ~ 
1@85° ; 2X 

30- 4X fracture from 28 4 - 28 8. 85°, 3mm wide, organics & staining in 

~ fracture 
~---.- R7 CORE 1.1 96 72 tX SL·MOO MODH % increase in pumice to 30% & lilhics to 2-4%, fracture at 31 3, 

~ 0°, 1 mm wide, 31 9@90°, 2mm, .3ft long 
1X 

8 3X 

~ 3X Special Sample 33 3'- 33.8' 

35 ~ 3X Special Sample 34. 6' • 35.0' 

~ Note: Slight Increase In weathering from slight to moderate. 
R8 CORE .7 94 94 2X Sl-MOD MODH Slight increase in pumice size, some pumice up to 7cm, rock 

~ becoming softer, moderately hard • moderately soft. all fractures 

>5X are mechanical 

E!i3 4X 

~ IX :sz:::; 
40-~ 2X 

~- R9 CORE 1.4 36 10 5X MOD MOOS pale reddish brown, color change due to weathering, fracture at 

~ 42 ft .85" length, vertical, clay lined, unsure of width, whole run 
appears oxidized, very poor recovery 

~ 

~ 
~\ 

R I 45-~ 
~ r-::; 

17X I ~ Rto CORE 1.1 70 70 MOO MOOS pale red. predominantly fine grained ashy matrix with 30% iii 
~ pumice, 30-35% phenocrysts, pumice predominantly light gray, up 

8 to 2cm in size. 1:1, showing very slight welding, infilled with 
ci p sanidine & quartz, phenocrysts are sanidine & quartz with <1% 

I ~ mafic, crystal rich zone at end of run (35-37%). all mechanical 
. 
~ I I 

fractures. 

z p 
ii ~ Col 
~ a: 50-!I ~ ----u 

Boring Tenninated @ 50.6' t!l 
9 
t!l 

~ 
m .... 
~ ·-·-·-·· ·----·---- ------- --------····- -~--- -----·--·~--~----------·---



RJ K L E I N F E L D E R-"' BORING LOG Boring# 1-G 

Sheet 1 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11/18/2002 Depth (ft) Hour Date 
Proiect Number. 19435 Completed: 11/18/2002 N/A 
Location: TA-55 Backfilled: 11 I 18/02 N/A 
Surface Elevation: 7260 .1 I Driller: Szpunar/Stames I Logged by: Rvan Merkley 
Drillina Method: HQ Wlrellne Core 

Rock 

Description 

FILL(FILL) 

Qbt3 (nJFF)(Augered, no sample) 

~~\~~~~~~~ 
5 
~ R1 cORE t. 1 100 53 1@70"+-s_L-_M_o_o-+-_M_oo_H---i pale red, ashy matrix, fine grained (25% pumice, light gray-
~ 1 medium gray, sometimes containing quartz & sanldlne, 2mm-4mm, 
~, matrix 20% phenocrysts, predominantly sanidine & quartz, 

~r-y_y_""'-'1 ---==--ti::I-COR=E=+--::1-::0:-::3-+--=74-=--+--=5-:-4--+--+s=L--:-::MOO==-+-M~o:::0::-:H.,...-I 1mm-2mm, trace mafic phenocrysts) slight degree of welding, 2% 
~ R2 llthics 
~-::'\ fracture at 70" >3mm wide, iron stained clay infilling r-: 1@70" %pumice increases to 27%, some pumice ratios as high as 3:1 

-lr\'74-----1-H---+---+----+--+-:-=-:=4---+--------1 indicating slight degree of welding, 2% llthlcs 
~ 1 @0" fracture at 70" greater than 3cm clay infilling, 0">3cm iron 

r=-::::'1----14-1--+--+---+--+----1---t----l staining 

tz::sz: 
10-1:3Z2 

~ R3 CORe .92 100 100 SL-MOO MOOH palered,lithicsincreaseto3-4%,approx2-4mm,largeincrease 
~t:sz:::-".l...--..l--~~-1----+--+----f---1----!------1 In pumice to 27-30% Increase in phenocrysts to 25%. 

~ 1-ff...::t~--~~-1---!---1----+~--:+---+----1 fracture from 12.7' to 13.3'@ ao· t 3mm wide, slight clay infilling 6;:: 1 @80" iron stained 

~ 

15-~:---;...--H+-+----+--+--+---+-~----1 
r--.:...:: 
~ R4 CORE 12 64 40 2 Moo changes to pale yellowish brown for .8ft, then back to pale red, 
~ fracture is 20" and >3mm wide 
-r~=. ~,1----HI+---+----f---1---11----+----f-----t fracture Is o· and >3mm wide, clay Infilling and iron stained. other 
~ fractures are mechanical 
+~-J--~-+--r--r--~1X~~~-+-----t 

-¥-::::; 2X 

20-~ 
~~ 
~ -e~~~-R~S-~~coo==e+-~-+~~4-~~~~-r~~S~L--4-~M~OO~S~ 
.., ~ .85 100 100 2X pale red, fine grained (ashy matrix with approx 30-32% pumice, 
13 ~ predominantly light grey, ratios 1:1-2:1, degree of welding is slightly 
t!i ~ 2X I less than previous, matrix Is 27% phenocrysts predominantly 
: ~ sanidine & quartz. some weathered mafics, 3o/o lithics; mechanical 
: ~ 2X I fractures 

z ~~----~~--~--~----+----+~~4------+------l 
~ -~ 1X 

i'-25 ~ 
~ Checked by: _ ~~~:...:p:._"-;j'Cb.....J""~::!,...~· :!i..AL __ 
8 
~Reviewed by:_ ~~: 
§ 
2 s 

Date: =f!t.,_/J~o-11'-:---
Date:~!J,jof 

SAMPLE TYPE LEGEND 
A - Auger .. cuttings 
S- SPT 2 0 D.138"1 D.tube sample 
U- 3 "O.D. 2.42" J.D tube sample 
ST - 3" 0 .D thin-walled Shelby tube 
CORE - HQ Wireline Core 
NR-NoRecove~--------------------~ 



_k.~ KLEINFELDER BORING LOG Boring# 1-G 

Sheet 2 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/18/2002 Depth (ft) Hour Date 
Project Number: 19435 Completed: 11/1812002 N/A 
Location: TA-55 Backfilled: 11/18/02 N/A 
Surface Elevallon: 7260.1 !Driller: Szounar/Stames !Logged bv. Rvan Merklev 
Drilling Method: HQ Wirellne Core 

Rock 

~ I 
0 

) .9' ci i {l, 
~ z ~ l I: = Description g -! -! 8 Ql 

~ 
.r:. :::1 = 0) 

~ u c: a. E E :::1 0 

~ g CD l! IV IV .5 
~ ~ l! c (!) tn tn ~ 1.1.. tn 

~ 
1X 

i3t R6 CORE 82 100 94 1X Sl S·MOOH all fractures are mechanical 

~ 
2X Qbt3 (TUFF)pale red, fine grained, ashy matrix, slight increase In 

~ 
degree of welding from 27 2' to 30.0' (pumice in this area is 2:1) 

30-~ 
~ 3X 

~ 
R7 CORE 8 100 100 2X Sl MOOH degree of welding has Increased throughout this run, all fractures 

are mechanical 

~ 
2X very large pumice (approx 8cmX8cm) 

very large pumice (approx 8cmX8cm) 

~ 
3X very large pumice (approx 8cmX8cm) 

o/o pumice drops to approx. 27·30% 

~ 
1X 

35 

~ 
2X 

~ RB CORE .85 100 90 2X SL S·MOOH pumice is approx 30%, o/o of phenocrysts at 30%, degree of 
welding sllght·moderate, some pumice at ratios of 3:1 

:i3 1X 

' 

~ 
~ 2X 

40-~ 

~ 2X 1@90" 90" > 3cm wide, no infilling 
moderate reddish brown, color change because of weathering, o/o 

~ R9 CORE .81 88 52 SL-MOO MODH·H Increase in phenocrysts, to 30-33%, run becoming more weakened 
~ towards the end 

~ 
1 

- 20" & 4mm wide 

~ 
~ 1 

45-~ so· & 4mm wide 

~ ~ ;;j 

~ 
R10 CORE .85 N/R 0 Note: end of sample showing signs of weathering, perhaps rock 

6 became more weathered. 
C! 
~ 

no recovery 
C) 
0 

I ~ ~ z I \ -
~ ~ 

C) 

li 50-a: 8z:: ~ ~-
C) 

9 Boring Terminated@ 51.1' 
C) 
z a: 
0 
aJ 
...J -
~ . - ... _____ ··---· 



Kl. K L E I N F E L D E R'· BORING LOG Boring# 1-H 

Sheet 1 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11114/2002 Depth (ft) Hour Date 
Prolect Number. 19435 CompJeted: 11/1512002 N/A 
Location: TA-55 Backfilled: 11/15102 N/A 

!!:S::.::u::..:rf::::ace=-:E::!Ie~v~a~tlo~n!!.: ...:.7.:260=.8=------------~I.:D::.:ril~le<:.:r.'-'S==z=PIUnc.:!a:.:.:ri..::S;=Ia::..:m.:.:e::s ____ ... ll=og_ged by: Rvan Merkley 
Drilling Method: HQ Wlreline Core 

Rock 

0 ~ ~ ~ 0 

J § ~ •t:: 
Q) 

:::) 

~ :::J ~ 0 u 
.E 

#- lf I! ~ ::E u. 

Description 

iQOC FILL (FILL) auger down to set casing for core, no sample, fill was 
K'X)<"' silty clay with sand 
~~q_--~-----r----~---+----+---~------r-----~ 

~~ 

M R1 
5 IQ< )< 

N/R 0 

~ 'I-R2- CORE 1- 73-1-ga-r-aa-1--1-t--sL- t-MOO H Qbt3 (TUFF)- grayish red, fine grained ashy matrix with 20-25% 
- pumice. Pumice Is light gray to moderate gray with phenocrysts of 
~ 2 sanldine & quartz, range in size from 2-5cm, aspect ratios of 
1?--'t:i:~I-----H+--r----+---+-----ll----+----+-----l 1:1-3:1. Phenocrysts (mostly quartz & sanidlne with some 
~ 4 weathered pyroxene) make up 25% of sample. 

~ 
~ 2X 

10-~ 
~ R3 CORE .70 100 80 2X SL MODH palered,lncreasein%pumlceto30%,fractureat11.6ftis.3mm 
-r--1-----l'~+----+-----+-----+----+-----ll------+-----l wide, all other fractures are mechanical Increase In % llthlcs to 5% 
~ 1@0" at about 11ft. 
~~~~1---4----+--~-1----+--~ 

~ 1X 
-~~-4~+---+--~~-2X~--+-----l 

15 ~ t{i. R4 .70 88 87 SL MOOH 

-~ 
~~--~~--~--+--4--~--~--~ 

~ 
~ 1@10" 

slightly weathered 

lithic 2cm x 4crn 

fracture, no Infilling 5mm wide @ 1 o• 

20-ESZ: I 
~ ~. , R5 c~e 70 99 95 1 X Moo MOos pale red, fine grained ashy matrix. pumice makes up 27-30% of 
;;; ...AJ-..-.., sample, pumice 1-4cm In size & light to medium gray. Phenocrysts 
~ (27-30% of sample) mosUy sanidlne & quartz with some weathered 

-tc::::::t--"-4----l+l---!f----+----+-----+----+-----+-----l out pyroxenes. lithlcs approx 1 o/o or the sample. 

~ 1X 

~ 2X I ~ 
ffi ::::::;:;: 2X I 
~~2~~~~~~----~---L--~~~~----~-~~----._-----L----------------------------------------~ 
rs Checked by: c:L .J\ L p '-;:;!" A.Ji. ~ Date: "3./,·lo L 
8 / // /J ""#;/, I 
~Reviewed by: ~ /~ Date:~tJf/( 
~ 
.J 

~ 

SAMPLE TYPE LEGEND 
A - Auger "Cuttings 
S- SPT 2 0.0. 1.38" I D tube sample 
U- 3 '' 0.0. 2.42" I.D tube sample 
ST- 3" 0 D thin-walled Shelby tube 
CORE- HQ Wirellne Core 
NR- No Recove 



IH KLEINFELDER BORING LOG Boring# 1-H 

Sheet 2 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/14/2002 Deoth (fU Hour Date 
Proiect Number: 19435 Completed: 11/15/2002 N/A 
locaHon: TA-55 Backfilled: 11/15102 NJA 
Surface Elevation: 7260.8 .!Driller: Szpunar/Stames .!Logged by: Ryan Merkley 
Drillin~ Method: HQ Wireline Core 

Rock 

Cl 
Q) 

~ ~ 
8 

1 .9 d ~ u. Cl 
z J ~ 

c 
Description ·.:: .c. 

~ .!! .!! .!! I c;, .J:! 0. 0. 
0 ~ c 0. 0. E E :::1 g I! .E ~ ~ 

Q) Q) 

~ Ill #- ~ 0 (!) (/) :E (/) 

~ R6 CORE 73 96 67 3 (1X) MOO MOOS Qbt3 (TUFF) -all natural fractures have clay infilling. 1st fracture 
is mechanical in 1st ft. 2nd 2 fractures In 1st ft are 60" • 3mm wide 

~ 
2X & o· @ 3cm wide 

2nd ft 1st fraclure and 2nd are mechanical 

1 fracture in 3rd ft Is 40". 5mm wide 

~ 
~ 4 . last 4 fractures are so·. 1 @ 90" and 2mm-2cm wide. 

30 

ts R7 cme .70 100 74 Sl MOOH % pumice is the same but pumice aspect ratios appear to be 

~ 
predominantly 2: 1-3: 1 Indicating a sl higher degree of welding. All 
fractures have a slight clay infilling, appears to be a fracture (0") at 
end of run 

r::st:. 1 o· &2mmwide 

~ 1 

~ 2 o• &4mmwide 

35 o· &4mmwide 

~ RB COlE .75 97 84 1 Sl MODH O"& 7mmwide 
pumice is still predominantly 2: 1-3: 1 showing moderate welding. 

~ 1 % of pyroxene has diminished, 95% phenocrysts is sanldine & 
quartz, lithics have disappeared 

~ 
fracture s· > 2cm 
fracture o· > 2cm width 

et 1 
fracture 5" 4mm wide 

40-~ 
~ correction in depth (measure in hole) 

~ 
f-R9 """" ?-:-as--46--,x Sl- MODH· H"" pale reddish brown, pumice, aspect ratios are 1:1-2:1, trace 3:1 

so degree of welding is decreasing Phenocryst % & characteristics 

~ 1 are unchanged. 

B: fracture o· 4mm wide 

~ 
t, 1x 

-p: >5.11. fracture 0-5" > 3cm wide, trace infilling 

45-~ 1x lithics reappear at aboul3% large lilhlcs (Scm x Scm) 
~ ~ iii 
~ 

R10 ...,..., 11--so-r-54 Sl- MOOH· H"" pale reddish brown. fine grained ashy matrix w/30% pumice, 
b .--:-..... (light gray-medium gray with sanldine) ratios of 1:1-2:1, 30% 
l!l wt 1 phenocrysts, (sanldine & quartz, trace pyroxene) 1mm-2mm Uthlcs ci 

i $.:::3 compose 2-3% of matrix degree of welding is moderate-slight 
decreasing down hole ...:t....._ 
fracture is 30-so• 3mm. infilled with clay. 

:z: ~ 

2 ~ !!! -!---a: 50 r:::z 0:: 

t5 ~ 
8 

______ j 
Boring Tennlnated@ 51-0' .... 

l!l 

~ 
g 
.... 
:z: 
:5 -



RJ KLEINFELDER BORING LOG Boring# 1-1 

Sheet 1 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/13/2002 Depth (ft) Hour Date 
Proiect Number: 19435 Completed: 11/14/2002 N/A 
Location: TA-55 Backfilled: 11/14/02 N/A 
Surface Elevation: 7264 2 !Driller: Szpunar/Stames I logged b~ Rvan Merklev/JeremyHoover 
Drilling Method: Continuous sampler I HQ Wlrellne 

Rock 

G) 

~ 
0 

1D .9 d a. 

I 
tl. C) >-

l c 
J!! z 1-

~ Description .Y ..9l Q) ~ 5 .s= .c a. 0. ::I 5 C) 

a. 0 t) c: a. I!! E E c: 
~ ~ ~ g G) co ~ ~ "#-0 (!) fJ) fJ) 

R1- r-es 100 FIU(FILL) >00< ;< 

;<~ 
><><>< 

XS< 
~<>< 
>0: X _R2 cs 100 SL·MOD SL·MOD 
X 

5-~ 
QBT3 (TUFF) -greyish orange pink, fine grained ashy matrix with 

~ 25% pumice, medium gray, with phenocrysts of sanidine & quartz. 
matrix supports 30% phenocrysts of predominantly sanldine & 

~ quartz & trace orthopyroxene, pumice Is 3mm - 3cm & phenocrysts 

~ are 1mm-2mm 

-::::-:::::-
~ 
~ Note: drillers reamed hole to 9. 5 ft 

~ R1 CORE .49 73 0 Note: getting core started, not a full run 
10 ::Y2 
~ 
@ R2 CORE 42 24 8 SL·MOD S·MODH greyish orange pink, fine grained ashy matrix with 30% pumice, 

very light gray - moderate gray with 5% phenocrysts of sanidine, 

~ 2mm-3cm, matrix has 25-30% phenocrysts of predominantly 
sanldine & quartz with trace orthopyrexene, no notlcable fractures 

~ or infilling, poor recovery, fractures are mechanical. 

~ 
15 r::sr 

:i3 
~ R3 CORE 105 54 44 SL S-MODH pale red, fracture at end of core (unsure of depth) 10•, opening is 

~ 
undetermined, signs of infilling (day, residue, organic material), 
other fractures are mechanical 

r=-:-.: 
~ 
~ 

20-~ I I ~ ~ 
iii 

,_ 

~ ~ 
R4 CORE 65 96 90 1@5" SL MODH (Note: switched from geo-barrel to conventional core) 

I---

~ 1X 

i ~ 8f: I ox pale red, fine grained ashy matrix with 30% pumice, light gray to 
z ,_ \;~ medium gray, 2mm-3cm, with phenocrysts of sanidine, matrix has 

jjj ~ 
25-30% phenocrysts of predominantly sanidine and quartz 

~ -2~ 1--"---
2X 

::1: .... 

p'-;f AJI.~ Date: 3/t• tJ __ ° Checked by: SAMPLE TYPE LEGEND 
A- Auger Cuttings 
S- SPT 2" O.D. 1 38" 1.0 tube sample 
U- 3 • 0 D. 2.42"1 D. tube sample 
ST - a~ 0 D thin-walled Shelby tube 
CORE- HQ Wireline Core 
NR-NoRecovery ___________________ _J 



.... ~ KLEINFELDER BORING LOG Boring# 1-1 

Sheet 2 of 2 
Groundwater encountered· 

ProJect Name: LANL CMRR Started: 11/13/2002 Deoth (ft} Hour Date 
Project Number: 19435 Completed: 11/14/2002 N/A 
Location: TA-55 Backfilled: 11/14/02 N/A 
Surface Elevation: 7264.2 JDrlller: S~unar/Stames !Logged b~ ~~~n Merklev/Jer@fi:IY Hoover 
Drilling Method: Continuous sampler I HQ Wireline 

Rock 

Dl d ! 0 ~ i Dl as ..9 0 z j 
Q) c: 

Description .S! > i = ~ Q) ! 8 ~ 0. ::I .r. ~ 15.. a. E E :::1 ~ 0 u I ! Q) I!! lA 111 .E 
if. ~ I!! i'i:i 0 (!) (/) :E u. 

~ 1X 

~ R5 COAE 45 92 52 SL-MOD MODH QBT3 (TUFF) -fracture towards end of run is 5" width of 3mm 

~ 
Note: core was blown out onto ground, discoloration was nollced in 
other parts of run but is impossible to note locations of other t:;;- fractures. ROD & recovery are estimates 

~ 
30 

Ei 
~ 1@5" 

~ MOOH 

~ 
R6 COAE .7 99 99 0 SL grayish red, pumice & phenocryst inside matrix are at 30% & 27% 

respecllvely with the same characteristic as above 

~ 
35 ~ 
~ 
~ R7 COR£ .73 100 97 SL-MOD 

23 2 @20", 40" fracture 20" 5mm-8mm wide 

~ 1 @0" fracture 40" 2mm wide 
pale red, 

~ 
fracture o· 3mm-5mm wide 

40-

~ 
~ R8 • CORE 7 100 95 SL-MOD MODH sl increase in % phenocrysts to 30%, pumice is as above, all 
~ other fractures are mechanical 

s: 
~ 1@15"' 15" 0.5-1 Scm wide 

p: IX 
45-P?-::s 

S? ~ 1X 
~ 
~ I b R9 CORE 7 100 80 SL MODH pale red, fine grained ashy matrix with 27%-30% pumice, 

Cl p I 
2mm-8cm, with phenocrysts of sanidine,light gray-medium gray, 

§ phenocrysts are at 30-32% of matrix from 2mm-3mm, 5% llthlcs, 

~ 
~ all fractures appear to be mechanical 
~ 1X 

:t ~"T-
~ ~ 1X Cl ~ a: 50 a: ~ 5 ~ 1X 

9 ~ 
Cl Boring Tennlnated@ 51.4' 
z 

~ 
!ii -
:5 -·-·--- ·--



BORING LOG Boring# 2-F 

Sheet 1 of 2 

Proiect Name: LANL CMRR 
Proiecl Number. 19435 
Location: TA-55 
Surface Elevation: 7282.7 
Drlllina Method: HQ Wlreline Core 

1 
f 
0 

Started: 1217/2002 
COmpleted: 1217/2002 
Backfilled: 12107/02 

.I Driller. Starnes 

Rock 

Groundwater encountered· 
Depth (ftl Hour Date 

N/A 
N/A 

I Logged by: William P Murphy 

Description 

FILL (RECENT} 

-
Qbt4 (TUFF) pale red (5R6/2~ ashy matrix, 100k pumice, 

devitrlfied, dark brown, 15% qtz & sanidine phenocrysts 
~--~----~----~---+----4---~~----+-----~ 

94 62 
5 -~ r· ,} 

ll~: ~r----4~--~----r----+----~--_, ______ +-----~ 

R1 49 MOOS 

lr , 
r: "' J----1-1--~--~--~---~---~---+---+-----1 
~~~ 
17~+---+H---4---i---t---+---+--+----i 

ll~.~~~--~--~---+---+---4~--~---+----~ 
I------1Hbl~-R2'--1--l-l-r~_._~...+- 52- l-,94•- t-2'8'-1-'3"- I-MOO. H- f-MOD s-hsume deposits crossbeddiag clay red brown 

10-~ --··- Qbt3 (TUFF) ashy fine grained matrix, 16% pumice phenocrysts, 
~ 15% quartz & sanidine phenocrysts, pumice devltrlfled dark brown, 
~ 3 much pumice weathered out, pock-marked appearance 
~»---~~--~--~--~2-+--~--~ 

3 

j!--l.l.. 
~ R3 CORe 57 100 88 MOO MODs blue-gray, fine grained matrix, pumice 30%, pumice grey 

15-~:-'1------H-1---1---+--+----t--~---+---i devitrlfied, 2mm 1:1, phenocrysts of quartz & sanidlne 30% 

~ 
-r::si:. 
~ 
~ 
~ j_ 

20 ~ R4- COA.,...+---1-.96 I 96-4----~-,Moo__,r-.MVU'"""' s- greyish-blue (10R6/2), predominately fine grained phenocrysts 
~ ~ qlz & sanidine 30% pumice 
~ 4~---4----4+1---~--+----+---t----~----+-----i 

b ~ 
~ ~~.--~-+--+--+--~~---+----i 

~§ n; 
r-: I 

z ~' li 

~ '-25,...J..~=-'":"=:=R=5===· -:COR==e===·-5_7====1=00====1-0_0=====,=====s=L====M=o:o=s~~P:=la::.::le:...:.r.:::ed=-~<1:.:::0.:..:R:::::612.:!)l.!.,,_p=lred:.::.o::.:m~i::.:n=at::::ei:L..:!yfi:.::ne=-! gil!lr.=.al::.:'n:::::ed=-lc.: plh~e::.:no:.::.c==.~rvs=.::1ts=-----~ 
§ Checked by~ P~·--- Date: 3/it/o 1 

~Reviewed by:~~~ Date:-¥'~f 
~ 
..J 

5 

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
S - SPT 2" 0.0. 1 .38" I. 0. tube sample 
U- 3" 0.0. 2.42" 10. tube sample 
ST - 3" 0 0. thin-walled Shelby tube 
CORE- HQ Wlrellne Core 
NR- No Recove 



k_~ KLEINFELDER BORING LOG Boring# 2-F 

Sheet 2 of 2 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 1217/2002 Depth (ft) Hour Date 
Proiect Number. 19435 Comoleted: 1217/2002 N/A 
Location: TA-55 Backfilled: 12107/02 N/A 
Surface Elevation: 7282.7 Driller. Starnes I Logged by: William P Murohv 
Drillina Method: HQ Wlrellne Core 

Rock 

.9 
Gl 

~ ~ ~ Qj ~ 
a. a 
~ 

~ 
c 

Description .!! ·c = Q ! ! s Gl 
.1£ .c 

0 5 i 8l 
i a. E E :::1 a:: ! e! c 

~ ~ m m 
~ <f!. 3: 0 (.!) !IJ CIJ 

g 0 
quartz & sanidine 30-35% phenocrysts pumice 30%, lithic of dacite 

~ 3 

1 ~ 

~ 0 

~ R6 CORE .58 100 100 SL MOOS Qbt3 (TUFF3) pale red ( 1 OR6/2). predominately fine grained 
30-

~ phenocrysts pumice 35% qlz & sanidlne 30% large phenocrysts of 
1X pumice 

~ 0 

~ 1X 

~ 1X 

~- R7 CORE .57 100 100 2X pale red ( IOR6/2), predominately fine grained phenocrysts of 
35 

~ 
quartz & sanidlne to 1 mm, 30% pumice 30-35%, dark brown. 

3X 

~ 1X 

~ 
~ 2X 

~ RB CORE .57 88 62 4X MOD MOOS pale red (10R6/2), predominately fine grained, phenocrysts of 
40-rz pumice 30-35% qlz & sanidine 30% 

~ 1X 

-~ 

Eg pale red ( 10R6/2), predominately fine grained phenocrysts of qlz 
& sanidine, pumice 30-40% with large pumice 2 6cm-1 2cm at 
42-44 ft 

~ 
~ R9 CORE 50 N/R 0 no recovery, dropped core inner barrel in hole, boring terminated 

45-~ at 45 ft, driller accidentally dropped inner barrel, sample crushed 
~ B 
i5i 
~ ... 

0 
C! Pt C) 

I ~-
f-'--.: 

z ~ 
~ I~ I 
C) I-

Boring Tennlnated @ 49.5' 
~ 50-
iS 
C) 
g 
C) 
ii a:: 
0 a:a 
..J z :s ·-···---· -··--- .. -----·--



k~ KLEINFELDER BORING LOG Boring# 2-G 

Sheet 1 of 2 
Groundwater encountered· 

Prolect Name: I.ANL CMRR Started: 11/26/2002 Depth (ft) Hour Date 
Prolect Number: 19435 Comoleted: 11/26/2002 N/A 
Location: TA-55 Backfilled: 11/26/02 N/A 
Surface Elevation: 7277.6 I Driller: Slames/Groover !Logged bv: Doug Youi]Sl 
Drilling Method: CME 75 

Rock 

2t 0 
0 

Cl d c.:- .f Cl -a; .9 z ~ .f § iii c: 
Description .! iii e c: 

t .Y ! Gl Gl .s .s::. 0. j ::) :5 a. E E tl. a t3 
~ 

a. ~ 0 I!! Gl Ill CIJ 
~ a <!) C/) C/) :!: a::: LL. C/) 

R1- -cs--g- f-34- f-34-f-1x- -Moo- j"MOO::> Qbt4 (TIJFF)-moderate yellowish brown, ashy matrix with 10% 

I 
pumice to 1 em, brown color. ratio 1:1, sanidine & quartz up to 
2mm, trace organics with root structures, fine grained, moderate 
weathering, low-moderate strength 

5 - f-R2- f--cs- f--- 7- f---so- f---so·--l,----+--Moo- 1-Moo s- moderate reddish orange, ashy matrix, color change at 7ft to 
~ greyish pink. 15% pumice between 1-2cm, 20% sanldlne and 
~ quar1z, root structures @ 2 .5ft, up to 2mm thick, moderate 
~ weathering, moderate strength 

Qbt3 (TUFF) -grayish pink, 15% pumice 

~~~~r-~-+~~+-~--~ 
10 § R3 ~ . .->--100-;...100'4 ---1--...--+-MOo s- ashy matrix, 50% pumice to 3cm, devltrified, 25% sanidine & 
~ 1 quar1z to 2mm, ratio 1:1, fine grained, highly weathered moderate 
-tF-y'st:--"'!---...f.f.~-1----+--+---t--+---+----, strength, root structures In fracture at 2 8 ft, trace mafic material to 

fern 

~ 
~ 
~:-1---hH--1-----t-~4---~l-------l 

15 ~ R4'--l-l+-···=·-l--:r-l-100- ~84-1---t--,Moo- -Moos- moderate pink, increased in sanldlne & quartz, 30%, fine grained 

~~~~~~~~~~ 
~ 

20-~,_,_ -u--,--1oo- -100·-!---1--MOo- !Moos- pale red, ashy matrix, fine grained, 35% pumice to 2cm, ratio 1:1 
~ ~ - 1:2,30% sanidine and quartz to 2mm, trace mafics to 3mm, multi 
iSi p:z::::; mechanical breaks 

s ~~-r--~~r---+--+--+--+---r---1 
~ ~ I 
~ ~ I 1 
z 13L ' ,--r-----+-----~ ii! r'-..... 

~L25~~L-~----LU--~----~--~--~----~----~----~---------------------------------------~ 
g Checked by.~ _l . ~---
§ --r=-;,:.__,_ / ~ 
~Reviewed by: ~· ~~--
~ 
~ 

Date: 3 j,, &l:i_ 
Date:~(. __ 

_ SAMPLE TYPE LEGEND 
A- Auger Cuttings 
S- SPT 2" 0.0. 138" I D tube sample 
U - 3" O.D. 2.42" I D. tube sample 
ST- 3" 0 D. thin-walled Shelby lube 
CORE- HQ Wlreline Core 
NR- No Recove!J., __________ _ 



IH KLEINFELDER BORING LOG Boring# 2-G 

Proiecl Name: lANL CMRR 
Proiect Number: 19435 
Location: TA-55 
Surface Elevation: 7277.6 
Drllllna Method: CME 75 

l 
1 
0 

Sheet 2 of 2 
Groundwater encountered· 

Started: 11/26/2002 Depth ern Hour Date 
Completed: 11/26/2002 N/A 
Backfilled: 11/26/02 N/A 

1Driller. Starnes/Groover ILoaaed bv: Doug Young 

Rock 

Description ~ Cl 
c: ·c: 5 Q) 

~ j ~ 
I! ~ u.. 3: 

SL MOO Qbt3 (TUFF3)pale red, slightly higher degree of welding, 

SL- ,--Moo.,- pale yellowish brown, decrease in pumice to 30%, Increase in 

v-+---+----i sanidlne and quartz size to 3mm, several mechanical breaks 

~n--4~+--+--r-~,x-~--~--~ 
35 ~ RB -ell ·/1-gs-1--ge SL -1-Moo tr pumice to 3cm, increasing sanldlne & quartz, size between 
~ 2-3mm, significant fractures throughout core, appears to be 
~ <10 mechanical 

6z? 

~ 
40-~ 1-Rg- -cs--.a- i-N/R'-+---1-----Ii---+----1 pale yellowish brown In end of twisted core, Note: core lost, core 
~ barrel twisted In auger, 30% pumice to 2 Ocm. 30% sanidine & 
~~~2~----~~~~----~---~---+----+-----~-----1quartzro2mm 

~ 

IE?: 
~ 

45-~1-Rto- res- ~2.5- -100- i-100-1->10--sL- f.-Moo tr" pale red, ashy matrix, fine grained, 30% pumice to 2.5cm. 35% 
quartz & sanidine to 3 Smm, drilling refusal at total depth = 48 5 ft ~5 

6 ~ I ~ ~~~--~~--+----+----+----4----~-----+----~ 
ci Fit gJs:-,; 
~~~~~---~~---~---~----r----·t----t------t------1~=-~~~~~~~~--------------------~ 
~ Boring Tenninated @ 48.5' 
~ 
~ 

~ 50-
5 
§ 

~ 
~ 

~L---L--J--~-----~---~----L--.~----L-----L-----~------------·------·------------------~ 



~~ KLEINFELDER BORING LOG Boring# 2-H 

Sheet 1 of 2 
Groundwater encountered: 

PrOiect Name: LANL CMRR Started: 11/26/2002 Depth {ft) Hour Date 
ProJect Number: 19435 Completed: 11/26/2002 N/A 
location: TA-55 Backfilled: 11/26/02 N/A 
Surface Elevation: 7271.3 T Driller: Starnes ILoaaed bv: Doua VO\IIl!J 
Drillina Method: Continuous sampler 

Rock 

~ 0 
0 

CJ 0 ~ .g 8' 1 .9 ~ z 
} e ;:: 

~ 
Description 

~ ! Q) B Q) 

i Ci :::J :5 0. :I 
Q) 0 t3 CD E E 0:: 

~ Q) e CD CD .E f2 s: ~ 0 (!) en en :: if!. 
R1 = 93-I-5o-~30- t->10}(" 1-MOo- S·MOO Qbt3 (TUFF) greyish orange pink, fine grained, ashy matrix 10% 

~ 
t!l 

5-

10-

15-

20-

pumice to 1 em, ratio 1:1, 25% sanidlne & quartz to 2mm, trace root 
structures 

1>r 

1>r reddish orange, 

I-R3 = aa-r-ga-1-ga-1-> 1 me ~Moo· trhoo s- greyish orange pink, fine grained, ashy matrix, 30% pumice to 
3cm, 25% sanidine & quartz to 3mm 

~--+H--~---+----~--4---~----+---~ 

-R4-+H-...., .. ..-+-.so-l-ao-r-ao- t->10X"" -MOo-1-Moo s- moderate orange pink, fine grained, ashy matrix. 30% pumice to 
4cm, ratio 1: 1, 20% sanidine & quartz to 2mm 

~--~--~---+----~--+---~----+---~ 

I-R5- 1-cs-1-.7/ 1-ga-1-ga- t->10X"I--Moo-1-MOo s- greyish orange pink, fine grained, 30% pumice to 1cm, 35% 
sanidine & quartz to 5mm 

~--~--~---+----~--+---~----+---~ 

~~2!5--L-~~~_uL_ __ L_~~=;~~--~L----L----~~~~~----~======~~~;:~~~~::======~----~ ~ c~:cked by: t'1 .. ~ P ';:;t".,.,. AI Date: :J. (1, t.il.o...l.-f__ SAMPLE TYPE LEGEND 
" 1 '4--L A- Auger Cuttings 
9 · § ./ .JO /. · "2./"- / S- SPT 2" 0.0. 1.38" 1.0 tube sample ~ Reviewed by:~~""~:....!..........;<.........;--=-___.:.-=----- Date: :t:._!!/~- · U- 3" O.D. 2.42'' 1 D. tube sample 
a: ST- 3" 0 .D. thin-walled Shelby tube 
5! CORE - HQ Wlreline Core 
~ NR- No Recovery 



k_~ KLEINFELDER BORING LOG Boring# 2-H 

Sheet 2 of 2 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 11/26/2002 Depth CfO Hour Date 
Proiect Number. 19435 Comoleted: 11/2612002 N/A 
Location: TA-55 Backfilled: 11/26/02 NIA 
Surface Elevation: 7271.3 TDriller: Starnes ILoaaed by: Doua Youna 
Drlllino Method: Continuous sampler 

Rock 

G) 

~ 
0 

1 .9 d c. ~ ~ ~ z ~ - I ! ~ .c Description 
~ ~ Gl ~ 0, .s= iS. 

0 ~ :5 1:: 
i5. c. E E ::I Ill Gl I!! 1:: 0 ~ ~ !:1 CD Ill Ill :e ~ 0 (!) U) _U) 0:: U) 

R6 ..... sa- t-ae- r-ae- I->10X" 1--sL- I-MOD::> Qbt3 (TUFF) decrease pumice to 20%, decrease sanidine & 
quartz to 25% 

30- ,_R7 = g- f-70- ;-70- f->10X'" ~SL- 1-MooH"- greyish orange pink, fine grained, 25% pumice to 1.5cm, 25% 
sanidine & quartz to 2mm, appears more welded 

35- i-Ra- 1-cs-I-us- ,_ao- t-ao- r->10.)("' 1--SL- MODH·H" increase in pumice to 30%, size ratio of pumice 2:1, sanidlne & 
quartz to 4mm 

40- 1--Rg ~!;li 11-r--o-~0 greyish orange pink, Note: Core lost, core barrel twisted in auger, 
sample in end of twisted sample core, Qbt3, fine grained, similar to 
sample at 30' 

I -

45- -R10- 1-sp 100-r--o Sl 

I "' greyish orange pink, fine grained, 20% pumice, 25% sanidine & § \ 

quartz to 2mm, most of core broken up. 50 blows /4u 
iii No sample collected 
b 
CJ 
t!i 

I I 
~ 
l!l a: 50- I-R11-~s~ 100- r--o II: greyish orange pink, sample core broken up in sampler 50 blows :1! 
u 16". 
CJ 

Boring Terminated@ 51.0' 9 
Cl 

~ 
g 
..J 

~ ---------- -~-- ---------L----



k~ KLEINFELDER BORING LOG Boring# 2·1 

Sheet 1 of 2 
Groundwater encountered· 

Proiecl Name: LANL CMRR Started: 121212002 Depth (ft) Hour Dale 

Proiect Number: 19435 Comoleted: 12/2/2002 N/A 
Location: TA-55 Backfilled: 1212/02 N/A 

Surface Elevation: 7267.0 Driller: Starnes I Locoed bv: Douc Young/William P Murohv 
Drillina Method: Continuous sampler I HQ Wirellne 

Rock 

Description 

G) 

~ 
0 

a; .9 0 a. ~ & Cl >- G) I c 
..!.! z 1-

) 8 1:: 

j u 
~ 

G) G) 

~ E D. :::1 = a. E E :::1 ~ 0 0 m g G) 1.! IV IV .!: 
~ 

0 I! 
~ 0 (!) UJ UJ ::!: cr u. UJ 

r ~ 
R1- .--cs- l-t3- r-so- I-5o- r-,x- 1-MOD-tr 1--Moo Qbt4 (TUFF)pale yellowish brown, ashy matrix, flne grained, 

10% pumice to 3cm, 20% sanldlne & quartz to 2mm 
~--~~-+--~~--+---4----+----~--__, 

• • 

• • 

l-5,-4-,dd,-'o+-R2- -cs- -1 3--40--40- ->to- -MOo- -Moo--'1-=a.,...bt'""3,...,(=TU:-:F:=:F::::)-:-in-c-re_a_s.,...ing_p_u-m7ic-ec-:t-o-:-1-=.5%~. i:-n-cr-e-as-:ing_q_u_a-=rtz--=&---1 

~ sanldlne to 25%, color change in cuttings @ 8 5 to pale red, driller 
~{-..:..~--l+l--+--1---1---+---l----1------1 noting harder drilling 

B 

1 3-1-so-1-50'--lf----+--. M•,oo- r-MOO- grey yellow pink, fine grained, 30% pumice to 3cm, 25% sanidlne 
& quartz to 3mm, pumice ratio 1: 1 

~7"'1-------1-.!r+---l---+--+---+- .--1----4----l 
~ 1)( 

15 ~ R4-+H--r ...... r-+-1 2-t-so--52-I---+-1Moo---i-.MVU'"""--i light brown, fine grained, 35% pumice to 4cm, 30% sanldine & 

~"-;:::----l+lf--~---+---1---+- quartz to 4mm, pumice aspect ratio 1:1 
-"'-...: 1 )( 

~ 
cs 1.1 92 92 1 @ 1o· ,go• Moo MOO 

MUU 

pale red, fine grained, 30% pumice to 3cm, 30% sanidlne & 
quartz to 2mm, pumice aspect ratio 1:1 

greyish orange pink, fine grained, 30% pumice to 2 5cm, 30% 
sanidlne & quartz to 3mm, pumice ratio of 1:1, 

~~ 
liL-25 !-,:::;-... 

~ Checked by: ~ f '::f..- '....l 

~Reviewed by:~ L~ 
~ 
CD ... z s 

Date: 3(A/o1 

Dale:~q_3_ 
SAMPLE TYPE LEGEND 

A- Auger Cuttings 
S - SPT 2" O.D. 1.38" 1.0 tube sample 
U - 3 " 0.0. 2.42" I. D tube sample 
ST. 3" 0 .D. thin-walled Shelby tube 
CORE· HO Wlreline Core 
NR- No Recove 



k_lllf} K L E I N F E L D E R BORING LOG Boring# 2-1 

Sheet 2 of 2 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 121212002 Deoth lfU Hour Date 
Proiect Number: 19435 Comoleted: 121212002 N/A 
Location: TA-55 Backfilled: 12/2/02 N/A 
Surface Elevation: 7267.0 !Driller: Starnes [Logged by: Doug Young/William P Murohv 
Drillina Method: Continuous samoler I HQ Wireline 

Rock 

1 .9 0 ! I J 
~ 2' z ~ t: 

~ Description 
~ Q) ID ID 

f a. a :::J .J:: 

0 

~ I 
c a. E E ::I 

~ 8 c 
~ Ill Ill :e ~ 0 VJ VJ VJ 

~ 
R7 .<;5. 1 3 Qbt3 (TUFF) greyish orange pink, fine grained, 30% pumice to 

2 .5 em, 1: 1, 30% sanidine, quartz to 3mm 

B 
~ 
~ 

30-
~ 

1-RB ~ 
..... 1.1 twisted barrel, no recovery, switch over to nx core, begin 

redrilllng 12/02/02 3:48pm 
~st 
~ 
E3i 
~ 

35 ~ R9- CORE" '-1e-~sa- r-o- t-1ox- f--sl- I-MOo-Rt greyish orange pink, ashy matrix, fine grained, 35% pumice to 
4cm, 30% quartz & sanldine, pumice ratio 1:1, highly fractured, <1" 

~ In length 

nr 
~ R10 CORe 1.1 20 20 12X Sl MOO greyish orange pink, fine grained, ashy matrix, 20-25% pumice to 

5mm, 1:1 ratio, 30% sanidine & quartz phenocrysts, mechanical 

~ breaks, sample highly fractured (mechanical), <1" In length 

40-~ 
~ 
~ -~ R11 CORe 1 2 96 70 Sl MOO pale red, fine grained, ashy matrix, 30% pumice to 2cm, 30% ~ 
~ quartz & sanidine to 3mm. ratio 1:1, trace lithics, sample highly 

~ 
disturbed <2.5" pieces 

~ 1@90" 

45-~ 
vertical 90" edge of core to 4mm, clay infilling 

~ ~ ~ 
~ 

1@70" 
70", sl clay residue & oxidation stains 6 

(!I ~ ci R12 CORE 1 2 79 79 25 SL MOD pate red, fine grained, ashy matrix. no single Intact piece >2 0 

i ~ inches. 30% pumice, to 2cm, 30% quartz & sanidine, ratio is 1:1. no 
~ sample preserved for testing 

z ~ ... ~ . D.. 
(!) P--: 
~ 50-k 5 
~ (!I 

9 
~ (!I 

~ Boring Tennlnated@ 52 .. 2' g 
..J s ------- -



k_"J KLEINFELDER BOIUNGLOG Boring# 3-F 

Sheet 1 or 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/20/2002 Depth (ll) Hour Date 
Proiect Number: 19435 Completed: 11/20/2002 N/A 
Location: TA-55 Backfilled: 11120102 N/A 
Surface Elevation: 7288.7 Driller: Szpunar/Starnes I Logged by: R~n Merkl~ 
Drlllino Method: HQ Wlrellne Core 

m 
.j!! 

~ 
Cl) 

c 

5-

10-

Rock 

Description ! 0 ~ ~ C) 0 

~ ~ l c: 
c: 

Q) 8 Cl) 

0. ~ (2 c i j E .5 fi! 10 
:::!! '#. ~ en u. 

.s d z 

! Cl) 

15.. 
I! E 

10 
(.!) en ,_, A BASECOURSE augered, no sample 

1.> 

I~~~ 
~ 

Qbt 4 (TUFF)moderate orange pink, predominantly line grained, 
'1----+~-+--l--+---1----+---1----1 ashy matrix with 5-7% pumice, brown to orange, 9mm-1cm with 1:1 

ratios phenocrysts are predominantly sanldlne & quartz, about 5% 
s-Jo::J----111+---t----t---!---1----+---,f----1 trace mafic phenocrysts have weathered out, no apparent lithics r, 

I 

~ 
ll!J 

)( 

~ ,. 

" 

R1 CORE 1.07 67 0 MOD MOOS 
' 

MOOS-i-R2-

t 

predominantly fine grained with Iron banding In matrix, possibly 
creating color changes, fracture@ 7 8-8.2 ft is 2mm wide,@ 

J-----++1----t---_,f--+---+ 1@70"+---+----1 8.8-10.81\ls 2-4mm wide,@ 93ft Is 1cm wide, all fractures filled 

CORE.!- 85- f-1001-+--ti<"'LAq_+--2X r---H--

~ 
~· 
"' 

w/ clay silt, organic material 
'1----4+1----+--_.....,1--+---+1 @70"+---"~-+----1 moderate reddish-orange, 

~ 

~· 
~--~~-+---;----~--+1@80"+--~--+---~ 

1@0° H 

" .J---~-~+--+--+---1---+--1-----+---._, greyish-pink, 
~ 
~ . ._R3-
I": 

lost air circulation from 10-15 ft 
CORE. 1-.36-t-1 00-t-1 00- 1 @9o·· +---"L--t--'.....,""'0 s..... vertical color banding In matrix, fracture @ 10 .8 ft > 1 em wide 

infllled with organics (root structures) sOt & clay 
; 

R4 very poor recovery, believe Qbt4 Is from upper part of run, roots 
1.:1----ffi--t---t----if---t---+----+----l come up with core believed to be contact between Unit 4 & 3; core 

was moist 

CORE 14 3.1 0 H s 

~ 15-Ei: 
ID RS-

Qbt 3 (TUFF) pale red, predominantly line grained, ashy matrix 
with 30% pumice & 27% phenocrysts, pumice is light-medium gray, 
some infilled with sanldlne & quartz, 5mm-7cm, ratios 1:1-2:1 
showing slight welding, phenocrysts predomlnanUy sanidlne & 
quartz with trace mafic minerals weathered out, 1-2mm 

~~~~--+~----~+----+~ 
~~--~--+---+---+---41@~·~oo'-+--~ 

~ t@to• ~oo'-+----1 

CORe.., -1.7-~98- -7"'3--!--_.....,f-MUI"'"";J--t-M"'OO S..... 

~ ~ 20 ~ I 1@30° r--MOO 

;;; !z:=s:t1-R6- c~e -1. '-93-H4-1 @60-50" -MOO-r--s- pale red, predominantly fine grained, ashy matrix with 20-30% 
~ pumice, very light-moderate gray. infilled with sanidine & quartz, 
-I~,..Y...~I---!+-1--l----+--+----+-10X.-;-----+----i trace mafic minerals, 1mm-2mm, lots of iron staining, fracture@ 
~ 21 6ft Is 1-2cm, infilling with root structures & silt, clay, other 
~ fractures mechanical 
~~~~+--+--+---~~~-+--~ 

... c:..,; 
~~25,~~~~--~-~---~~~----L--~---L----~---------------------------------~ 
15 Checked by: _:_:_::;_1·-:=~h-."::ft::..A~_.:::::_:P:.__ ';:(.~",.j~~~'-AI.d!t___ Date: ~t:Li._-
~ Reviewed by: !_~::::.!'-'~-"'-=·.s.f._~---"-....:::..-~==---- Date: ~~/t?L{ 
§ 
~ 

SAMPLETYPELEGEND 
A- Auger Cuttings 
S- SPT 2" O.D. 1.38" I.D tube sample 
U- 3 " O.D. 2.42" I D tube sample 
ST- 3" 0 D. thin-walled Shelby tube 
CORE- HQ Wlreline Core 
NR-NoRecove~-------------------~ 



k_~ KLEINFELDER BORING LOG Boring# 3·F 

Sheet 2 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/20/2002 Depth (ft) Hour Date 
Project Number: 19435 Completed: 11/20/2002 N/A 
Location: TA-55 Backfilled: 11/20/02 N/A 
Surface ElevaUon: 7288.7 !Driller: Szounar/Siarnes !Logged by: Ryan Merkley 
Drilling Method: HQ Wlrellne Core 

Rock 

& I ~ ~ Cl 
(:: ~ l c: 

c: 
Q) B Q) 

a. :::1 ~ E :::1 ~ 0 u 
IU .5 

'$ ~ !!! ~ (/) ::! u. 

Description 

-·l-"~'ll"--.ll--R7- CORE.. -1.8- r--100- f--87- ,-1 X- _s,__-~-'t..tnn""MO""o ~-- Qbt 3 (TUFF) trace pumice ratio 3:1, indicating slightly higher 
~ 1@15" degree of welding, fractures@ 26.8 ft 15" 4mm,@ 26.9ft 10" 2mm 
~ 1@ 10• wide, faint staining in fractures, all other fractures mechanical 

~~~~-+--4---~-4~2X 

1~~~c-~---+H---;---~r----r----+-IX~----~----~ 

~ 
30-~ 2X 

F:s:t: R8- CORE.. -1 .6-i-93-~76- -1 X--1--'"':L--+-"'~K.Jn~• ~-- phenocrysts slight increase to 30%, fracture@ 33.2 ft 30" 3mm, 
~ no noticeable lnHIIing, @ 34 2ft fracture broke when moving 
~::t-----+I+---+----;----;-----+-'2X sample, all other fractures mechanical 

~~~--~~-4----+----+----+1@30"+---~~--~ ;;; 
~~----*+--;----+----~--+-2X-+----~----~ 

35-l-~-"-....}--~!----+---I---+---+-3X-l--___,f---.....; 

~ -R91-l-~~r.nA.....,.,,.oo~--1 6- -100-t-52-;-----t--"!'1'1.._-+MOO H ·H.. fracture zone from 36.2-37.7 ft, 2 main fractures, long fracture 
t:=:;::: 70-90" length of zone, 4cm, @ 36.2 ft 3mm wide,@ 37.8 ft 1-3mm, 
-~-~~,u..F--+++---+----1----+----+1@30"+-----1------i@ 39.8-40.1 ft 1-3mm,less pumice@ 25% 
~ 
f-"--..--J----+H---+---1----+----!-1 @55"+----1-------i 

~ 
~ 

40- ~'¥-1-----l-1+---1----+---1-----+1@75"+----~--~ 

~ -R 10- COAl!.. -5 2-t-9,c.t~--;--~r----t--'!'ll,.__-r..,l'l- MOD H.. slight decrease In pumice to 25%, phenocrysts remain 30%. 
~ degree of welding slight to moderate, fracture @42.8 ft 2·3mm wide 

..f~\"':"""7-'il-----!-+!----l-----f----t-----+-----!--------1f----i with secondary fracture 

~..J---ttt--+---t---t----+1@35" 

~ 
45-~~-~--r---r--;--~---+----r----; 
~~ 
~ ~1--RII- cORE: i-1.1--100--100-i--1X.--+---t--~ pale red, predominentlyfine grained, ashy matrix with 25% 
... ~ pumice, 2mm to 4-6cm, decreasing from 30-25% since 35ft, inHIIing 
g f-"---;:::;-+----++f---i-----t-----t----+----;------t-----; of sanidine & quartz, some with slight green tint, trace mafic i ~ materials, slight-moderately welded, no visible fractures 

~ -~ i ~~f----H+---+----+----+---~-----r-----+----~ 

a: 50 rz 
~ ~ 
§ 

-- ---r-·---+----+---~~---r-----;-----~~B~o-ri~n-g~~~e~nn~l~n~M~ed~@~50~-~a~·------------------------~ 

t!) 

s 
~ 
:SL.....--''----'----....J------'---- -· __ _._ ___ ...___ _ ___. _____ ----·----·---'----------~----------------------



k~ K LEI N FELDE It"~ BORING LOG Boring# 3-G 

Sheet 1 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11/2212002 D~thjJ'tl Hour Date 
Project Number: 19435 ComQieted: 11/2212002 NIA 
location: TA-55 Backfilled: 11/22/02 NIA 
Surface Elevation: 7290.8 !Driller: Szounar/Stames I logged by; Ryan Merkley/Ooug Young 
Drilllna Method: HQ WI reline Core 

a; 
~ 

~ 
CD 
0 

5-

10-

15-

Rock 

.9' 0 8. ~ ~ ~ ~ z ?: ~ ~ Description u CD CD l! J 16 = :E 1i a. ::J ~ 21 0. E E 'S 0 tS t t! c: 0 t! ~ Ill Ill :E i!-(!) rn rn o:= u. rn 

~ Qbt4 (TUFF) -grayish-orange, predominantly fine grained, ashy 
matrix with 5-7% pumice, 8-10% phenoaysts, pumice 2-5mm 
average, phenocrysts 1-2mm 

1( 

~ ~.---4-----l----r---+---+----4------r----~ 
1(' 

> ~ .'-R1- CORE"f-1.3-f-13-f----0,-+----+·u MV"I0-111--MODs-

~ 
I'; 
1: 
p, 

.. 
' 
~ '1--D?-~i=I-ODRE·!--2 .3- f-74- f----6- f-3X- t-SL- Moo- f-Moo H- greyish-orange pink, fine grained, ashy matrix, with 5% pumice & 

15% phenocrysts, 2-4mm, orange brown, phenocJYSts 
}-----f.:t:+---+-----1---+--t--1-+----+----1 predominantly sanldlne & quartz, matrix shows horizontal oxidation ~· 

~ ~· on banding, fractures@ 7.3-7 9ft 2mm,@ 83-9ft 1mm,lnfllling of 
_j...-~1+1---1---+---f.---I-2X'~---+----l organics, clay 1( 

~~~ ; 

~ 
"' I 

~ 

j 

~--4~--+---1----r----+--1--+------!------1 

: ~--~~-+----4-----+----4--4X~---4------~--~ 

I--R3t~:f=H::oRE-l-1 a- f-16'--~--u-n--1->7X:-t--t.IOO--i'-MOD s- greyish-orange pink, fine grained, ashy matrix with 5% pumice, 
15% phenocrysts, pumice 2-4mm, orange brown, poor recovery, 

:l--~+1--~--1---+--+-----4----1-----l noticeable clay on some pieces, all breaks mechanical 

I' 
~~~~~~'R4~*R~~~=7====24====1~P=s.rx~~==~~~=M,oos=*~a~b~t~3~(TU~F=F~)-~-a~le-r-ed~.-~--r-r_e_co_v_e_ry_,-pr-ed~om~ln-a~nt~ly~fi~n-e---~ 
~ grained, ashy matrix 30% pumice, 30% phenocrysts 
~~~~~--~+-~-r--~~ 

(---\(.: 

20-~~--+H----4---+--~1---+--+---~---4 
P't 
~ R5---7';1!=!-0JRE 1-- 9S-f-1QO-f-10o- ->3X- i-SL- MOD-I--MODs- predominantly fine grained, ashy matrix with 30-35% pumice, 
r- 30% phenocJYStS. pumice predominantly medium gray 2mm-3cm. 
[csi':t, 1---+++--+---I~-+---I-:>3X-+---+----i ratio 1:1-2:1, infilled with sanidlne & quartz, phenocJYSis 
~ predominantly sanldine & quartz 1 mm, no noticeable lilhlcs, all 
-11~-"--"-·"-1---l-1+--+---4---!---1-4X'---t---+----i rractures mechanical 

R 
~~-~--~--+---,_---+----11--4X 

~ r----
~~25>~~~~--~ll---~--~~~~--~--~----~----~--------------------------------------~ 
; Checked by:~ P~-- oam, ~ . 
~Reviewedby:_~~-==--- Date: 3.1/ tf?£ 
~ 
~ 

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
s -SPT 2" O.D. 1 38" I.D tube sample 
U- 3" O.D. 2.42" J.D. tube sample 
ST - 3" 0 D thin-walled Shelby tube 
CORE· HQ Wireline Core 
NR - No RecoVIID' 



,;'""';,. 

RJ KLEINFELDER BORING LOG Boring# 3-G 

Sheet 2 of 2 
Groundwater encountered· 

ProJect Name: LANL CMRR Started: 11/22/2002 Depth (ft) Hour Date 
ProJect Number. 19435 Comoleted: 11/2212002 N/A 
Location: T A-55 Backfilled: 11122102 N/A 

~S:!::u:.::rfa:::c~e:..:E:.:I:::::BV:..::a:.!!Uo==n~:...!7..=2::::90:..:·:.B ____________ I~..:ID:..:..ri::.:lle:.:r:.:. . .::cS::~ZP""IU:.:.:n=.a~:.:..:/S=rt=am:.:.=es=-------"IL:.:o""Sl!9ed bv: Rvan Merklev/Doua Youna 
Drilling Method: HQ Wirellne Core 

Rock 

0 
?: &2 ~ ~ -~ as .s:: Description 

J ::J = -m 
0 M 

c 

~ ~ I!! 
'I! u. us 

II) 

~ Ci) .9 d a. 
z ~ J!! 

~ .9! ! l { a. a. E E I! c 
~ IV IV ~ (!) II) II) 

1.11. 

~ R6i--ffk:oR.:+-.95- r-1 OQ- -1 OQ- ->10X- --SL- -s ·MOD tt- Qbt3 (TUFF) -slightly higher degree of welding, increase in a lithics to 2-3% 2-5mm, oxidation band from 26 4-27 ft, all breaks 
~ ~~ ' 

t;....;;-

30-~ 
~ r-R7'--ffH::oRE-+-1 2'--t--~-34·-t--34- '->7X- -sL- MOD- s ·MOD tt- lost circulation, poor recovery, though sample appears as above, 

~l---1--!H---+---~----t----r----+---+--~ all breaks mechanical 

~ 
~~-*~~~~--+--r--~~ 

35 i:_::I. 
~ 
~-R8--ffkORE-+-1.9--10Q-r-1QQ-r-7X-I-Sl·MOO--MODH- recoveryretumed, core is same as previous, sr.ghtdecreasein 

.y-z:.:tr-...l.I---Ht---+--+---+---t-6X--+---r----l pumice to 30% 

:!t3 
c=~----~r--+----+----+----+-;sx·~----~r---~ 

~ ~~~~--~~-r--~--~----~s·x·~----+---~ 

40-~ 
~ 
~ -R!l--.,ffi-coFIE+-1 7--gs- :--96-r-4x~------l------i large lithic- 3x 1 Ocm - at 42.2 ft, slight increase in degree of 
~ welding, pumice ratios 1: 1-2:1, all fractures mechanical 
~~~.~,~--~~-+----+---~----~4x-+-----+----~ 

2X'--l------+-----~ 

~~~-r-~~~---+---r--,_:ax~---+--~ 
~ 
-~~~-7~---+~--+----+----+----+-:ax-+----~r-----i 

~ 
45-~~-r---~r---l----;-----l-----r-1x·~----~r-----i 

~ ~ '"- 'n-;; ~ R1., e f-1.6-r-IOv r10v :-2X---SL-r-MODH- predominantly finegrained,ashymatrixwith30%pumice&30% 
b ~ phenocrysts, pumice light-medium gray, 2mm-2cm, ratios 1:1-2:1, 
~ ~-::.,:;i---H+--+--+---+--+-2X phenocrysts predominantly sanidine & quartz, 1-2mm, 1% lithics, 
0 fracture @ 48. 1 ft 3mm, soft, 40", 1 mm with stained infilling 

~
,:J ~ 1, 1X-+----+----I ~ C-::::-
z ~~~---H+---~---+----+----4----~----4-----~ 
a: ~ 1 I i so ~ ,,,x·-+-----+-----1 
() f-;;;;;--;, 

9 
1!1 
z 
rs 
m 

Boring Tenninated@ 50.9' 

~L---·1. --"----'---'----''·- ---·- ----------..1---.l----------------------~ 



BORING LOG Boring# 3-H 

Sheet 1 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11119/2002 Depth (ft} Hour Date 
Project Number: 19435 Comoleted: 11/19/2002 N/A 
Location: TA-55 Backfilled: 11/19/02 N/A 
Surface Elevation: 7287.8 !Driller: Szpunar/Starnes !Logged by: Rvan Merkley 
Drilling Method: HQ Wireline Core 

5-

10-

Rock 

i Description 

FILL 

Qbt4 (TUFF) -moderate orange pink, predominantly fine grained, 
ashy matrix with 5-7% pumice & 10% phenocrysts, pumice brown, 

I~ 5-7mm, phenocrysts predominanlly sanidine & quartz, some 
.J--R-

1
--ir---cOR-E+---_,f--

8
-
4
-+--

3
-
0
-t-

3
-X-r-st---M-o-o-+--M-o_o_H--i weathered out mafic minerals, no noticeable llthics, 2 fractures@ 

5.2 ft o· & so· lnfilled with clay & organic material 

J--R2--tt+-COR-e+-_1_1_f--t_o_o-+_9_6-t_1_X_r-_MOO __ f--MO-o_H--i greyish-orange pink to light brown, iron staining on core, pumice 
sfllghlly increased to 5-10mm, slight-moderate welding, fracture@ 

~ 1 0 ft 2mm wide, slight infilling of organic material 
~~· --~-+--;-~--~--~~r-~ 
~ 

~.r---+H---1---r----+---+---~------r----~ 

~ 1X 
~~--~~-r---~---~~--r----+---~~---; I 

2X 1@50" 
fracture width 2-4mm, poor recovery 

~ \ ..... R3 

~ Qbt3 (TUFF} -pale red, predominantly fine grained, ashy matrix 
~ with 25-30% pumice, 25% phenocrysts & 1-3% lithlcs, pumice t:;; predominantly light gray, some infilled with sanidine & quartz, 
~ 4-10mm, some slightly larger, phenocrysts predominantly sanldlne 
~"-1----H+--+---r---+--+--+----+-----l & quartz with trace orthopyroxene weathered out, lithlcs dacitic 

15 ~ 
~ R4 CORE 76 68 20 >10X MOD MODS 

~ ~~~~~~~~~~ 
20~=-*---~~--1------l~--~--~----~----~----~ 

~ R5 CORE 7 88 16 > 1 OX st ·MOD MOOs predominanUy fine grained, ashy matrix with 25% pumice, 30% 
~ phenocrysts, pumice predominantly light gray, 5-20mm with trace 
~ larger, ratios 1:1-2:1, slight degree welding, phenocrysts 
fr-M.·' predominantly sanidine & quartz, trace mafic minerals weathered 
~ out, no visible lllhlcs, all fractures mechanical 
-~~---+U---r---+---~--~--~~---+----~ 
I~ P7- R6 

~ ~ 

CORE 4 63 52 1X Auger reamed out, mechanical fractures 

1X ~ ~ 
~~25~~~----~~--~--~~r-~----~--~------~--~~--------------------------------------------~ 

a Checked by:~'-;:!~ ..J Date: 3fii/CJ1 

~Reviewedby: ~~I~ Date: o/;t/V'Cf 
SAMPLE TYPE LEGEND 

A - Auger Cuttings 
S - SPT 2" O.D. 1 38" 1.0 tube sample 
U- 3" O.D. 2.42" I. D. tube sample 
ST- 3" O.D thin-walled Shelby tube 
CORE- HQ Wirellne Core 
NR- No Recove 



k~ KLEINFELDER BORING LOG Boring# 3-H 

Sheet 2 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11/19/2002 Deoth (ft) Hour Date 
Proiect Number: 19435 Comoleted: 11/19/2002 N/A 
Location: TA-55 Backfilled: 11/19/02 N/A 
Surface Elevation: 7287.8 !Driller. Szounar/Stames ILoaaed by: Rvan Merklev 
Drillino Method: HQ Wire line Core 

Rock 

8. 0 
0 

Cl ci ~ ~ Dl a; .9 ~ ~ fU - c: 
.! z 

8 e c :5 Description u i fU Cl) 

t :g_ a. ~ :;) £ Dl 

~ 0 1:3 c: 
E E I ~ fU e Ill Ill .5 ~ e us 0 (!) en Cl) :e '#. u. 

~ R7 CORE 1 100 68 1@70. Qbt3 (TUFF) -pale red, pumice becoming larger, up to 7 em, 
some ratios up to 3: I, degree of welding increasing slightly, frac @ 

8= 1@50" 26ft 3mm, 2nd 3mm width 

~ 2X 

~ 
~ 1X 

30-

~ R8 • cORI! 1.2 100 76 SL-MOO MOOS increase in llthlcs to 2-4%, pumice up to 10cm, all fractures 

~ 
mechanical, no visible alteration on run 

4X 

8 1X 

~ 
~ 2X 

35 

~ R9 CORe 1. I 94 52 3X SL·MOO MODH moderate red, large pumice disappeared, degree of welding 

~ 
slightly less, phenocrysts slightly increased to 30-33%, fractures 

ox mechanical 

~ 2X 

~ 3X 
pale red, 

~- 4X ;::::?;-
40-

~ RIO • cORI! 1.1 100 88 2X Sl MODH phenocrysts 30%, large pumice reappear but not as abundant, 

~ 
lens of 100% phenocrysts@ 43.4 ft, fracture 10" >3cm, no 

2X secondary coloration. lithics 2% 

1-¥-:3 

~ 
11X 

45-~ s ~ R11 CORE 1.4 100 94 IX Sl MOO fine grained, ashy matrix with 27-30% pumice, 25% phenocrysts, 
iii 
~ pumice 5mm-8cm, infilled with sanidine & quartz in larger pumice, 

b ~ 2X ratios 1: 1-2: 1 wllh trace 3: 1 slight-moderate degree welding, 
Cl 
~ phenocrysts predominantly sanidlne & quartz with trace mafic 

I ~ 1X minerals. all fractures mechanical 

~ 
z I~ 2X 

2 ~ Cl ~ 1X a: 50 -.-a: ~'~ 
~ Boring Terminated @ 50.4' 

9 > 

~ -
~ .... 
~- - -



k_~ KLEIN FE L 0 E R,, BORING LOG Boring# 3-1 

Sheet 1 of 2 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 11118/2002 Depth(ft} Hour Date 
Prolect Number: 19435 Comoleted: 11/25/2002 N/A 
location: TA-55 Backfilled: 11/25102 N/A 

f-==S:..::u~rf:::ac~e::..;E:::I::::.ev.:.:a:.::U::::.on:..:.::c..:7,_,2,8,._5.::6 ____________ ..L: \ID""rl:.::.ll:.::e:..:.r:-=S:.=z""p•u:::.n.::::a:.::.r/=Sr=la:.:..:m.:.:es=-----~..::IIL:=zomged by: Ryan Merkley/Doua Youna 
Drillino Method: HQ Wireline Core 

Rock 

i 
Q) 

0 

Q) 0 ~ ~ ~ tz CD 

J ~ 
c: 

Description Q) 

~ i = 0. ~ 
.1: CD 

E 0 iii ! c: 
~ t! Q) Ill 

~ t!- ~ (/) lJ.. 

FILL: SILTY SAND ·no sample 

, R 1 o..vm: 73-1--o- ,_>5x-r-Moo • H s ·Moo H Qbt4 (TUFF) -greyish orange pink, fine grained, ashy matrix with 
5 - /'.ol----l+l"-----!1----+---4---+----l---+-----l pumice at around 5-7%, light gray, phenocrysts at approx 10%, 

>< quartz and sanidlne, Note: color change at end of run to moderate 
'·I-R2- cORE..i-1 0-!-72-1-24- ,...>1 OX-r-MOD ·IL f.-Moos_ red, fractures are mechanical 

K moderate orange pink, increase in phenocrysts to 15-20%, end 

~ n 
> ( 

:J.---1!+!---+--+--~---l----+---1-----1 of run Is weathered, run Is soft with lots of mechanical fractures 

~ ( 

r; ( }--~~--~---r----~---+----+-----+---~ 

10-b • ~--+H--1--~1----r--+--~---1--~ 
r, 

1 I-R3- COIIE..f-1 0-l-101--tl---·nu--r---I-M00 ·1L!--M00 S- moderate brown, amphibole inside pumice, cannot tell fractures 
h because of poor recovery but there is clay Infilling. Note: one core 
I'' :4----1++---r--1---1---+--+---1-----1 piece Is very high in phenocrysts (90%), surge zone? Note: drillers 

1 
• losing air circulation 

15- ,, 
~ R4 ef!=1 o= ==e2= i= 15= :=> 15X::: !=Moo· tF ;=Moo'"' Qbt3 (TUFF) -pale red, fine grained, ashy matrix is made of 30% 
~ pumice and 25% phenocrysts, pumice is light gray-moderate gray, 

containing sanidine & quartz, Is 2mm- 4cm with ratio 1:1-2:1, 
phenocrysts are predominantly sanidine & quartz, trace maftc 

-k=:--.::J---H+--t--+--+--~1---+---l-----l minerals 

~~~~~~~~~-----~ 
20-~ 
~ 
~ R5- ~OR" f-a 7- f-100- '-7Q-I-1X-~ SL ·Moo- -Moos- pale red, Note: still no circulation, hole beginning to collapse 
r-'-- around rod fine grained, ashy matrix with 30% pumice & 27o/o 
k'J,·I---I+I---+--1---I---+-1X-4---+----1 phenocrysts, contains sanidine & quartz, 2mm-1cm. phenoaysts 
~ predominantly sanidine & quartz, 1mm-2mm, trace mafic minerals 
~ R6'--J:I=k:I:JR,E f-2 4.-t---+--+---r---+---1 Note: still very hard to gel air circulation, drillers constantly 
f-->.L... fighting to keep hole open, no recovery, hole keeps collapsing. 
~ 11/25- move over hole with CME75, auger to 25'. continuous core 

~ !;;:;:: to TO 
~~25,~~~-~~~~~-~---~--~-~"-----~--~------------------------~ 

~ Checked by: ~ - r& .P~ Date: 
3 /-c/a4 

~Reviewed by: ~ ~~ Date: 3./;~1 
{5 
Ill 

~ 

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
S- SPT 2" 0.0. 1.38~ I .D. tube sample 
U - 3 " 0 .0. 2.42~ I 0. tube sample 
ST- 3~ 0 0. thin-walled Shelby tube 
CORE- HQ Wireline Core 
NR - No Recovery 



RJ KLEINFELDER BORING LOG Boring# 3-1 

Sheet 2 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11116/2002 Depth (ft) Hour Date 
Prolect Number: 19435 Completed: 11/25/2002 N/A 
Location: TA-55 Backfilled: 11/25/02 N/A 
Surface Elevation: 7285.6 !Driller. Szounar/Stames !Logged bv: Rvan Merktev/Doua Youna 
Drillino Method: HQ Wireline Core 

Rock 

~ I 
0 

as .9 d i'!" .f CJ 
z ~ Q) "iii c: 

Description J!! > c: 
~ Q) 

f 8 ! Q) ~ ( a. ~ = Q. E :::J Q) 0 

~ ~ a: 
Q) !!! 111 111 ·= ~ ~ 0 (!) en en :::E '*' en 

~ I 

a R7 14--46%- -46%- -1x-1--M s- Qbt3 (TIJFF) -moderate reddish brown, 25% pumice, 15% 
phenocrysts, grading to pale yellow-brown @ 26 2', quartz to 2mm, 

~ 
1X pumice to 2.5 cm,trace mafic minerals, 

~ 
~ 

30-~ ~ 
[-ge- f--ge- 1-SL·MOD- f-Moos-

~ 
,_Ra 11- 1-1X- greyish orange pink, ashy matrix with 30% pumice up to 2cm, 

15% phenocrysts, quartz & sanldine between 1-2mm 

Ez: 1X 

~ 1X 

~ 35 1X 

~ 1-R., 1.2- I-10Q- I-1QQ-1-tX-1--M oos- pale yellowish brown, 35% pumice to 1 5 em, sanldine & quartz to 

~ 1mm 

r..::... 1X 

~ 1X 

j----..::..: 
1X • 

~ 40- 1X 

~ -R1v v.9-rss- f--96- f--1)( ~ 

greyish orange pink, ashy matrix, 30% pumice to 2.0cm, 25%, 

~ sanldlne & quartz up to 2mm 

I~ 1X 

~ 1X -
~ 

Q 1X 

45-~ 1X 

~ ~ 1o-M4 MOD-;;; 
~ 

R11 .... 1X-1--M greyish orange pink, ashy matrtx, 20% pumice to 1 Scm, fine 
1- grained matrix. 30% sanidine & quartz up to 2mm, pumice ratio 1:2 

~ ~ 

Pt 
I ~ I~ 
z ~ 
~ ~ 1!1 

~ 50-
~ ~ r.;;;-:; 

§ Boring Terminated @ 50.9' 

~ 
0 
Ill 
..J -
~ -



h.~ KLEINFELDER"'/ BORING LOG Boring# 4-F 

Sheet 1 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 12/612002 Depth (ft) Hour Date 
Project Number: 19435 CoJTIQJeted: 121612002 N/A 
Location: T A-55 Backfilled: 12106/02 N/A 
Surface Elevation: 7291 8 !Driller. Szpunar/Price I Logged by: Rvan MerklevJMatt Rarity 
Drilling Method: HQ Wirellne Core 

5-

10-

• 

)( X 
D<XX 

'j~ 

• 

> 
l> 

Rock 

d 8. I c:- ~ :? z ~ CD l 8 c .c 
ID CD ID -a. a. ID ti :5 :? E ~ 

:l 0:: 0 11'1 e c: 
~ l! ~ 11'1 ~ '#. a; rn rn lL 

-R2•-l"l+a:JR:E f---1 1- f-10Q-I--56- ->3Q-f-MOD- H-f-MOO s-

3X 

Description 

ASPHALT 
FILL brown, silty sand, some clay & gravel 

Qbt4 (TIJFF4) • no recovery 3 2-5 9 ft 

greyish-orange pink, predominantly fine grained, ashy matrix with 
5-7% pumice & 8% phenocrysts, pumice brown, 2-3mm, ratios 1:1, 
phenocrysts predominantly sanidlne & quartz with trace pyroxene, 
1% lithics, highly to moderately weathered, 5 9-7.4 ft highly oxidized 

'1---+H--+----l---+---1-t-+----+----1 & fractured 

~."----H+-~~--4----+----+ .r- 1@10"+---+------1 

...,. 

~ 'I-R3- f-cORe- -7o- -sa- -ss-r-tx·--+--1MO.[-)---i--IMoo s- greyish-orange-pink, predominantly fine grained, noticeable 
oxidation banding in matrix, phenocrysts increased to 12% 

2X'-I----+---I 
I( 

~--l+r--r---r---+---+-1X'~-----+----~ 

r----+H--;----;---r--r-1X'-I-----+---, 

15 
~ 

1 
x---+---t-----1 Qbt3 (TUFF) • pale red, predominantly fine grained, ashy matrix, 

~ 25% pumice, 30% phenocrysts 

~I--R4-l"Fl-OORE·- 6Q- -2Q-- -20- r-SX- -MOD-- S- MOD H 

~ 
~ 
~.::r--\ ---ttt----ll---+----t------+----lf---t------! 

F!t highly oxidized, only 1 ft of recovery, moderately hard at end of 
~ run 

20-~~----~---r--_, ____ +----+----+----+-----; 

~ ~ 
~ ~ RS- -cORE f-71-f-10Q-1-1QQ--2X-f-MOD---MODS-

.....__ pale red, predominantly fine grained, ashy matrix with 25% 
g r:s,~'T-1---+H--+--+--r---+-ax pumice & 30% phenocrysts, pumice light gray, lnfilled with sanldine 
c; :::=:::::: & quartz, 2mm-2cm, ratios 1:1-3:1, slight degree of welding, 
9 jZ:::S phenocrysts predominantly sanidine & quartz, trace pyroxene, 
~:z l-'"---t---H+--+--+---t---I-1X:-I---+----i 1-2mm. fracture@ end of run 50" 

E!!-
~ ~~,~~--+H---+----I--~--~3X'~~--+---~ 

~~2s~~~--~-~---~~~--~--~--~--~~------------------------------~ 

~ Checked by:~ f ·r:z. n. _,.' ,J Date: -~t /a!!__ 
~Reviewed by: f k~ /~ Date:~t/-
~ 
ID 

~ 

S~PLETYPELEGEND 
A- Auger Culttngs 
s- SPT 2" 0.0. 1.38" 1.0 tube sample 
U • 3" O.D. 2.42" 1.0 tube sample 
ST - 3" 0 D. thin-walled Shelby tube 
CORE- HQ Wirellne Core 
NR • No Recove 



H KLEINFELDER BORING LOG Boring# 4-F 

Sheet 2 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 12/6/2002 Depth (ft) Hour Date 
Prolect Number: 19435 Completed: 1216/2002 N/A 
Location: TA-55 Backfilled: 12106/02 N/A 
Surface Elevation: 7291.8 !Driller: Szpunar/Price I logged bv: Rvan Merk1ev/Matt Rarity 
Drlllino Method: HQ Wireline Core 

Rock 

a; .9 d 8. 8 ~ ~ C) 

z ?: 
~ 

Q) 

~ 
c 

Description .!! ~ 
c :5 u Q) J! ! i :.E a. ::I C) 

c 0 iii c 0. E E ::I 0:: i I!! ~ ~ I!! Q) Q) Ill Ill '#. s: 0 (!) en Ul u. 

~ 
1.>~. 

R6 65- -as- :-so--2x-rMOO-H- r-Moos-

~ 
Qbt3 (TUFF3) ·slight increase in pumice size overall, fracture@ 

4X 
28 1 -299ft ao·. 1-3mm wide with trace of clay infilling & highly 
oxidized, run highly weathered around the fracture 

~ 

~ 
1 

~ 
30-

~ 
E -7Q- oos-

~ 
r--R7 -72- :--16--1-r--H oxidation banding throughout core run, fracture @ 31 4-32 2 ft 

ao· 5mm wide with clay infilling, @ 34.6 ft pumice increases to 30% 
>6X ratios 1:1-3:1, slightly higher degree of welding at end of run; lost 

~ air circulation 

~ 
4X 

1X 

35 ~ 

~ -Ra .62- -10Q- -54-f-2X MOOH- increase in lithics to 3-5% occasional large pumice, fractures @ 
38.6-40.9 ft 85" 5mm wide, infilled with clay@ 39 9-40.9 ft, -r:::tr 1X @38 6-39 9 ft part of fractures missing, end of run Includes 

~ numerous secondary fractures 

~ 
1 

40-~ 
~ -Rg- -<:ORE f-.83- -too- -gz--i-3X- I-MOD-- -MODH-

~ 
slight decrease In pumice to 27%, ratios increased to 2:1-4:1. 
slight increase in welding. oxidation bands gone, fracture @ 42 9 ft 

~ 1 45" 2mm wide, large pumice@ 45.7 ft (8 5x4.5cm) 

87: 
~ 3X 

~ 45-
§ ~ ~ R1o- -<:ORE- '--.a-I-SO-1-42-1-4X MOOH-iii 
~ 

predominantly fine grained, ashy matrix with 28o/o pumice & 30% 

6 phenocrysts, pumice light gray, 2mm-2cm, ratios 1:1-5:1, sl-mod 
1!1 welding, phenocrysts predominantly sanldine & quartz with trace 
I!) 8t pyroxene. 1-2mm. fracture@ 49ft o·. 3-5mm,@ 492ft 20" 2mm 

i ~ wide _,___ 
z r:::st--
~ ~ " 

/ . 

a: 50 
~ ~ u ~ ----- -1!1 Boring Tennlnated @ 50.9' 9 
1!1 
;?: 
IX 

!il .... 

~---· -·---·--·------· ·------- ----·------- ............ -------·------·---·---· 



k~ K lEI N FElDE R",w' BORING LOG Boring# 4-G 

Sheet 1 of 2 
Groundwater encountered· 

ProJect Name: LANL CMRR Started: 1216/2002 Depth (ft}. Hour Date 

ProJect Number: 19435 Completed: 1217/2002 N/A 

Location: TA-55 Backfilled: 12107/02 N/A 

Surface Elevation: 7289.5 !Driller: Starnes/Groover I Logged by: Doug Young/William P Murphy 

Drilling Method: Air HQ Core 
Rock 

G) 0 

( 
8 

d ~ i 
u. 2' z l c 

l l G) 

tl .c G) iii E E ::I IX: 0 c 0 I!! ~ 10 10 :E ~ !/) (I) IX: u. 

Dl 
Q) .9 J!! 

! fi: 
G) I!! 
0 (!) 

Description 

- ASPHALT 

5-

10-

>S(< 

X< X< ~ )< 

";)<'>'-
X 

)< X 

r • J.-: 
~ 

I 

FILL moderate brown, silty sandy clay, 15% silt, 30% fine to very 
fine sand, 55% clay, trace gravels <5% subrounded to angular 

R 1- CORE ,..-2:5- r-75 Qbt4 (TUFF) - moderate brown, highly weathered tuff consisting 
of increasing gravel content to 15o/o. gravels subrounded to 
rounded to 1 em, 30% slit, 55% very fine to fine grained sand 

f--R, e 54-t--28- -3x-1-H- OEC- -Moos- pale yellowish-brown, predominantly fine grained, ashy matrix 
with 3-5% pumice & 8-1 0% phenocrysts, pumice brown devitrified 

'+----fH---+--+--1---t--+---l-----l 2mm, phenocrysts predominantly sanldine & quartz, bottom of run 
highly fractured with day infilling 

~ 

~ 

' 
K -R3 

I 

~ 
IJ 

43 v 1X light grey, fine grained, ashy matrix with 3-5% pumice, 5% 
phenocrysts, pumice brown 2mm, phenocrysts predominantly 

-t---+-----l sanidlne & quartz, entire run moderate fractures with clay Infilling in 2X 
2X fracture@ 10.4 ft 

• ;r-R4 2:30- -as """"~ lA pale red, fine grained, ashy matrix with 3--5% pumice, <5% 
:J---1-++---+----+---1---+---+---t----1 phenocrysts, pumice brown, 2mm, phenocrysts predominantly 

quartz & sanidine 
"' 

15-
1 ~ ·.-R's~- coo"",--4''.50"--'B0'--'62~- 1@60·-l---+----l '~ fine grained, ashy matrix with 5-8% pumice, 10-15% 
~ phenocrysts, predominantly quartz & sanidlne, pumice brown 
.,t~~--~1-~1----+--,_--r---t----+------l 

~: 
~' Qbt3 (TUFF) - pale greyish-yellow, fine grained, 30% 
~, phenocrysts 
~~~~-1--r----t----t-~1---r----t---~ 

~~,--~~+--1---r-+,--r-~ 

20 8: R6- coo·,...-1---t-ge- -o-r-ax- --Moo,--1----1 pale grey yellowish-brown (1 OYR6/2), fine grained with 15% 
ii! ~ brown pumice, phenocrysts are10-15% quartz & sanidine 
~ -c~~·~--~~--+----l----r--~----~--_, ____ _, 

~~~~--~--+---+---+---~1@60··~---+----4 
~ r-
R 
~ ~l-----t+f---t---i----t-----+1@60.+---!---_, 

~ R 
1'--25 d A._~. A.~]).~ ~ Checked by. ~-y-=- 1- IY r :._ .A 

~Reviewed by: a~~ ~~ 
i5 
m 

Date: .Jl_1t /o+ 
Date:~U(f-

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
S- SPT 2~ 0.0. 1.38" I.D. tube sample 
U- 3 ~ 0 D. 2.42" I D. tube sample 
ST- 3" 0.0. thin-walled Shelby tube 
CORE- HQ Wirellne Core 
NR- No Recovery 



k_~ KLEINFELDER BORING LOG Boring# 4·G 

Sheet 2 of 2 
Groundwater encountered· 

Protect Name: LANL CMRR Started: 12/6/2002 Depth _if!) Hour Date 
Proiect Number: 19435 Completed: 12/7/2002 N/A 
location: TA-55 Backfilled: 12/07/02 N/A 

~-'=S::.::u:.:..:rf!::;ac~e~E:::I!:::ev!.!a:..::li=on~:_,7:.=2:.:::8::.9·::::5 ___________ '-""'ID'""ri:::.:.lle==r:..:.. . ..::;S.=ta::..:m..:.:e:.=s;.,:/G::;ro;::.;o::.::v;.;::e"-r ____ _.j~llog_ged ~ Dot.Jg_ Youl}g/WIIIIam P MurohV 
Drilllna Method: Air HQ Core 

Rock 

Q) 

8 ~ i 0. C) 

~ IJ. 

I 
c: 

Description 
! ; "" Iii :5 

::J = I E ::J 0 u 
~ ~ 

.5 
~ 

0 I!! :::!: a: IJ. Cl) 

CORE'" f-2:30- 1-82 ~ 

~-;--H+-----+--+--+----i--+----+----i 
t:;;;-

~ 
30-~ I-R8 !OORe. 2:3o-l-gr l-a4-l-3.11. - sL- i-Moo 11 Qbt3 (TIJFF) -pale red tORS/2, predominantly fine grained, 

1::::::::;; phenocrysts 30% quartz & sanidine, with 20% pumice, brown, to 
-tbr-lu:_:"i'-1---~!----1---1----.J---+--+----+-----l 1mm, 1:1, widely fractured 

Be 

occasional pumice 3-5mm 
1@50" 

"UI<I: 2:3o-l-g4-l-51--ir--::::.._-t--MOo-t--Moo- 353ft dacite xenolith, 355ft darl< gray lens 

p.c::; 
40-~"-Rto- CORE""I-2:45-1-92-17 4- 1 @40" 1-Moo • SL -1--MOO 11 light gray-pale blue, fine grained, ashy matrix, 25% pumice, 30% 

p:;z:j quartz & sanidine, pumice devitrified, fracture clay filled, extends 
1-~~::J---l-4+--l---+---t--+--1---+-----1 40.2-41.0 ft, clay red brown, highly plastic 

~~~-+---1---~-+--r--+--~ 
~ 

E3t 
.... 45-~-R11- CORE" ,...2:40--96- -sa-l-ax- -sL ·Moo-~oo- very light gray, predominantly fine grained ashy matrix, 30% 
~ ~ quartz & sanidine phenocrysts, pumice 30% light-medium brown, 
iii ~-;:::;-... I 2JI. 0.3mm, 1:1, fracture filled with red brown clay, highly plastic g ~ 49 5-49.65 ft 
~ ~~----~--~--~----+----r-0 

~z ~ ~ ~ 4JI. 

~ -r:n:-;~:---1\ ---hH----t-----11----t-----+2@50"-1---!------1 
C) • 

$ -~n---~----+U---+----+----+----+----+-----+-----4~~-=-~~~~~----------------------4 
- -..v- Boring Tennlnated@ 50.0' t§ 

9 
~ 
~ .... 
~ 1-1-___ L-._ __ ...1.. _____ -· 

------L----~----~----~-----------------·---·----------------------~ 



k_~ KLEINFELDER BORING LOG Boring# 4-H 

Sheet 1 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 12/6/2002 DeQth_tf!l Hour Date 
Proiect Number: 19435 Completed: 12/6/2002 N/A 
location: T A-55 Backfilled: 12/06102 N/A 
Surface Elevation: 7286.5 !Driller: Szpunar/Groover I Logged by: Ryan Merkley/Matt Rarltv 
Drilllna Method: HQ Wireline Core 

G) 
J!.! 

~ m 
0 

I 

Rock 

Description .9 
CD g 2':' ~ ~ ! Dl 

J I 
c: 
t: u Ql Ql t!! CD 

:2 ii c. :I = c. E E :I 0 ts 
~ ~ c: 0 £ 10 10 

~ '# C> {/) {/) 0:: 
J 
{/) 

• ASPHALT 
>6(< brown, 

• 
K 

I 

• 

Qbt4 (TUFF) ·greyish-orange pink, predominantly fine grained, 
ashy matrix with 3-4% pumice & 15% phenocrysts. pumice brown, 

'>1---1--+--+----+--+---1---+----1 2mm-1cm, ratio 1:1, phenocrysts predominantly sanldine & quartz 
1 mm, no visible lilhlcs, fracture @ 7 .4-8 1 ft near vertical, 4cm 

:'1----+---+---t---t---+---+---t------l wide, infilled with clay 

5- ~ 'i-R1-

r. l1 ~R2-l=f=kORe·+- .96-I-10Q- i-5iun-+-?...,X--!-MOO- H- f-MOD 5--

~ ~--~~-4----+---~---+-2x:-+-----+----~ n . 
IJ;~ ~--+~---+----t---t---+-1X:--I---+-----I 

~'I~---+U---+----+----+----+-1X:--1------r---~ 

10- ... 

< i-R3t--l=:f=H::oRE-f-1 5-h1t-l--il u--+---+--Hf----1--MOD S-

< : 

highly fractured, driller having trouble with air circulation, rod 
locking up- fracture@ 10 It 30°. 3-5mm wide, oxidized: fracture@ 
10.6-10.9 ft 70~, 3mm wide oxidized 

~ Qbt3 (TUFF)· pale red, predominantly fine grained, ashy matrix 
-h==;--'-..l----11+1---l----4----+----+---ll---4-----l with 30% pumice & 25% phenocrysts, pumice infilled with sanidlne 
~ & quartz, 2mm-1cm, ratio 1:1, phenocrysts predomlnanUysanldlne 
lt:._9..9"1----H+--+---+---+-----ii----+----f----i & quartz, 1-2mm, no visible lithics, all fractures appear to be 

~ mechanical 

15 ....:._ 
R4 CORE 60% 85 0 >10X MOO-H S-MOOH 

~ 
~-Rs__,__ 
r:::§-

f-coRe ,__, 7-ras-i-56-i-1X--I--tt--t-:s-Moo H- pumice becoming much larger, average Bmm-1cm, pumice as 
high as 35%, fracture@ 17ft 3". 4mm wide 

2'--r-----+------1 

~ ~~--~~--~--+--+--~--~--~ 

~~~~--~~~~--+---4----+-2x-+----+---~ 

20-bi 

~ ~ -R6- f-cORE f-1 45- f--1 Oo- '-1 OQ- f-> 1 Q- f--MOG--i-MOD 5-- predominantly fine grained, ashy malriX with 25-27% pUmice. 
~ 3m-2cm, ratio 1:1-1:3, 25% phenocrysts. 1-2mm, predominantly 
r32'--• 1 x-r----r-----1 quartz & sanidine. 3% visible lithlcs, all fractures appear to be 
~ mechanical 
~~~~--+~---+---I----+----+-1X--f-----+------l 
:!Z2· 
~ .. ~~~----~1--~~--+----+----+-sx.~------+-----~ 

~~ 
~~2s-e·~~~~---~--~----J--~-----L----L-----J-----~-----------------------------------~ 

~ Checked by: _:4..-::p.ti:·h.,;:--:::;>-#J(.~-~::....L.~-'bt..s::z5,...,..P!::-v~·..,..~.'v!!:!..,.1"..L.___ Da~ ~ ~ 
~ Reviewed by: '~ ( ~ _ Date: '"3. '/I tf'._ 
~ 
~ 

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
S- SPT Z' 0.0. 1 38" I.D tube sample 
U - 3 " O.D. 2.42" I D. tube sample 
ST- 3" 0 .D. thin-walled Shelby tube 
CORE- HQ Wlrellne Core 

t..:.N.:.:.R.:...·...;:N ..... o"'-'-'R..::.eco=-.;v.=.erv" .. ---------·-------



IH KLEINFELDER BORING LOG Boring# ~H 

Sheet 2 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 12/6/2002 Depth (ft} Hour Date 
Project Number. 19435 Completed: 12/6/2002 N/A 
location: TA-55 Backfilled: 12/06/02 N/A 
Surface Elevation: 7286.5 · !Driller: Szpunar/Groover !Logged by; ~n Merkle~/Matl Rarity 
Drilling Method: HQ Wirellne Core 

Rock 

.. .9 d 8. 0 2:' ~ OJ 
Ql z ~ & 

~ I c: 
Description J!! l 

c 5 0 .9! Q) Ql 

£ :£_ Ci. :::1 ~ 
OJ a. 

~ 0 ts c: 
a. I! E E c: 

~ J! ~ ~ ~ Ill Ill :E it C!> (/) (/) u. (/) 

~ 
4x 

R7 14-~a-~a- f-3X-f-Sl·MOD- S·MOOH- Obt3 (TUFF) -slightly higher degree of welding, occasional 

~ pumice ratio 1:1, avg ratio 2:1, occasional oxidation banding In 

~ 
3X matrix 

3X 

~ 3X 

~ 
30 1X 

~ r-R8 95- -1QO- -1oo- f-3X- rSL·MOD- S·MODH-

~ 
slight increase in lithics to 4%, mod degree of welding, pumice 
@32 9 fils 20: 1, all fractures mechanical 

p:t 1X 

1X 

~ 
35 ~ 3X 

~ ,.--R., 11--94--94--2X--SL- S·MOOH- very light gray, degree of welding slightly less, natter pumice 

~ have disappeared, 3cm lithic at 38.5 fl, all fractures mechanical 

~ 
1X 

3X 

~ 
~ 

w 

40- 1X 

~ -R1 ... 83-I-10o- i-96- -2X pumice decreased to 18%, phenocrysts avg slightly larger, natter 
~ pumice reappears at end of run, ratio up to 4:1, fracture @ 44.7 ft. 

~ 
0 25 •, 2.5 em wide, aperture of fracture highly oxidized, oxidation 

band @ 43 9-44.2 ft 

~\ 
1 

~ 
45-~ 1X 

§ B: '-cORE -1oo- f-SL-MOD- f-MOPH-;:; 

~ 
R11- -1- -1oo-c-2x- light grey, predominantly fine grained, ashy matrix with 20% 

b pumice to 6 em, 30% quartz & sanidine, phenocrysts to 2mm, 5% 

"' 1X pyroxene, and 5% lithics to 2crn pumice exhibits 1:1-4:1 ratio, 
(!j Pt I ~ 

infllled with quartz & sanidine phenocrysts, moderate welding, all 

~ 3X fractures mechanical 

i 1-'--p-
ii: ~ "' 0: 50 0:: ~ ::::;; 
0 ~ 
"' Boring Tennlnated @ 50.9' 9 
"' z 
~ 
ID .... -
~ - ·--



~"'J KLEINFELDER BORING LOG Boring# 5-F 

Sheet 1 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/22/2002 Deoth CfU Hour Date 
Project Number: 19435 Completed: 11122/2002 NfA 
Location: TA-55 Backfilled: 11/22/02 N/A 
Surface Eleva lion: 7288.7 !Driller: Szpunar/Stames JLogged l:ly: Ryan Merkley}Doug Young 
Drilling Method: HQ WI reline Core 

.s a. 
Q) 

0 -
Rock 

! 
Q) Description 

1 en 
ASPHALT 
FILL brown, clayey slit, trace rounded gravel 

cORe-r- 91--1-N/R-+---t---+----+---1 drillers losing circulation of air 

5 ~ LR2~- c---r--2. 5.,--,o-t-----+---+---+---1 ~ :>< -~ · sllll having trouble wlth circulation, no recovery, possibly still in fiU 
~ -;< or rough part of Qbt4- fire line and hydrant 10ft from hole possible 
-I)(,JVq_--H+---+---+--+---If---+---f---~ cause of extra fill 
~X< 

CORE .96 0 

Qbt4 (TUFF) - moderate orange pink, fine grained, ashy matrix 
~ 't---lf'H---+---t---f---t---t-----lf----1 with 5-6% pumice, 3% phenocrysts, pumice brown, phenocrysts 
• quartz & sanldlne, amphibole, very poor recovery, piece of plywood 
J-----++1---+---1---1---t---+---1-----l found in core that may have been Impeding recovery, cannot tell 

fractures 

~ Qbt3 (TUFF) • pale yellowish-brown to pale red at bottom of run, 
~ predominantly fine grained, ashy matrix with 300AI pumice, 30% 

15-1-~'rf-~---+.rl--1---t---+--+---lf----1----l phenocrysts, pumice infilled with sanidine & quartz, 2mm-3cm, 
~ 1 : 1-2:1 ratio, slight degree welding, phenocrysts predominantly 
~I-Rs- cORrl-1. ,-r-71--o-r-4.x- -MOo ·11-MOD s- sanldlne & quartz, 1-2mm, fracture @ 19 4-19.7 ft 10", 1-2mm 

~ 
CORE 63 100 68 pale yellowish-brown, predominantly fine grained, ashy matrix 

with 25% pumice, 25% phenocrysts, very weathered. Includes 
surge bed, clay invades core. 

20-~~~~~~--~~-+----~--4----+--2--~---4----~ 
~~ 
iii ~ -R7- CORE"" -2 5- -sa- '-s2-r-t.x- '-Moo- -MOos- pale red, predominantly fine grained, ashy matrix with 30% 
g ~ pumice, 33% phenocrysts, pumice light gray, 2mm-6cm, 
C!) ~ 2 predominantly 1:1-2:1 ratio, showing slight welding, phenocrysts 
0~ f-"-- predominantly sanidine & quartz, trace mafic minerals, 1-2mm. 

~n---+H---!----+----If----+--2,-t---+----i fracture@ 21 6ft 20" 2mm,@ 21.7 ft, 3mm Wide 

~ 
~ 1-t---+------i 

~ ~ 
li '-25 1---:... 
U~ ----7 fl ~- ' . Checked by: .-- i~J .A. -~ 
9 / , , . ./ /? 

~Reviewed by:~-'-/.-~--.::--=-
5 . 
ID 

~ 

Date:~{o4 
Date:~~ 

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
s- SPT 2" O.D. 1.38" I D. tube sample 
U - 3 " O.D. 2.42" I.D tube sample 
ST- 3" O.D thin-walled Shelby tube 
CORE- HQ Wlreline Core 
NR- No Recove 



k_~ KLEINFELDER BORING LOG Boring# 5-F 

Sheet 2 of 2 
Groundwater encountered· 

ProJect Name: LANL CMRR Started: 11/22/2002 Depth (rt) Hour Date 
Proiect Number: 19435 Completed: 11/2212002 N/A 
Location: TA-55 Backfilled: 11/22/02 N/A 

I.!::S~u~rf~ac~e~E:!I.!:.ev!!:a~ti~on~:~7~2~8~8.:.!.7 ____________ .l!IID::..:n.:.:.:'ll.:::er::.:..· .:::Sc::oZPr::.:IU:::.n::::a:..:..ri.:;St;=a:..:..rn!::e=.s _____ j1J=LQ9ged by: Ryan Merkley/Doua Youna 
Drillino Method: HQ Wlrellne Core 

Q) 
J!! 
s:! 
a. 
Ql 
0 

Rock 

.9 8. 0 ~ 
8 

d 0 1:!: ~ z ~ IL CD 

~ Description 
~ J 

t: i y CD ! CD 
..c: a. 

M 
£ c 0. E E 0 

~ ! ~ Ill Ill ~ ?ft. fi! (i) (!) fl) fl) u. 

~ 
R8- cORE" -1-t--se-t--56- -5.~~.. ... oo- -Moos- Qbt3 (TUFF) weathering bands • oxidation • on core, all fractures 

mechanical, lithics at 1%, avg pumice size increasing to about 
~~--~~~--~---+---+--~----,_--~5mm 

~il---~-+--~--~-+--,_---r--~ 

~ 
30-~ 
~~-R9 ....,.... .83- :-too-t--96-t--lx- f--Moo-1-Moo s- slight increase in pumice to 30-32%, 2cm, oxidation throughout 
~ core, highly fractured at end of run 
~~-ID-4--+-~-4-~~~--+-~ 

~ 3·.~~..~r-~+---~ 

~n-~~~~-4--+ '{-"'- >4x. 

35 ~ 
8i 
~I-R10-
~ 

3X 

4~ 

>4.11.. 

CORE"-.9--1oO-I-10o--4x--sL-Moo--Moos- large pumice have disappeared, amphibole rich pumice@ 42 7 
ft, 5 em, decrease in pumice to 28-30% 

~~---r--~ 
~ 4X. 

~~----~--4----r--~----+-·ex.v-+-----r---~ 

~ 
~·~--+H--+--~--,_-~I--3x. 

45-~ 3...-.~~..-t----+---t 
~R 
~ ~ -R12- cORE"- g-1--as- t--a5- r-5x-r-MDo- -MOOs- predominantly fine grained, ashy matrix With 28% pumice, 
... ~ 28-30% phenocrysts, no visible lilhics, pumice light grey, 
g ~ 5.11.. 2mm-2cm, infilted with sanldlne & quartz, some weathered out, 
~ ~ phenocrysts predominantly sanldine & quartz, 1-2mm 

~ a 4~ 
~ ~~1----+H--~--~----r---,_~I·xv-+-----r---~ 

150 ~ 
~ 

§ 

I 
2! 

Boring Tennlnated@ 51.0' 

5L-~L-~-----L-.-~----~---~----~--~~-------~·------L-------------------------·------------------



k~ KLEINFELDER BORING LOG Boring# 5-G 

Sheet 1 of 2 
r::rru ... · encountered: 

!Project Name: LANL CMRR Deoth (ft) Hour Date 

I ProJect Number: 19435 1 N/A 
N/A • .:. TA-55 .... .r:ll. 12/6/02 

!surface.... 7287.3 ILoggE!diJy: Doua Youna 
Drilllna Method: CME 75 

Iii ~ 
..m .5:! 

i ~ 
0 C) 

d z 
G) 

a. 
E 
~ 

.R.ock 

Description 

t==llll~===t==~====t===~==~==~=====t=====r;FI:~DPL~~~:~~~~~~' ... ~v.~ .... ~.~-v~•u••"~'~~mo~istg~mv~elly~~~~il~·s~and~,111~10o/o,~gmv~e~-1 
~ to 2cm, sill, 60% fine to very fine sand 

><><">< XY c•·~~~~~~--+---~---r---+----,_--~ -n ·- no recovery, free water in hole appears to be related to fire 
~ :>< hydrant system either from pipes or storm water In backfill, no 
-tx..N;I----+'H---1---+---l---+--+---+-----i circulation, fill clogging up flow 

X )< 
5 X -* ~ R2 CORE • no recovery, sll~ sand clogging in bit and cutting off circulation, 

:& vi---H+--l----'1---l---1---+----+-----1 pulled out set conductor casing, no sample in barrel 

0 

~---+H---+----+----+---+---+----;-----~ 

10-
R3 CORE 1.4 22 22 Sl·MOD MOOH 

"'" I>< 

R4 CORE 1.3 50 46 3X MOD MOOH 

1X 

"' ~ 

~ -~--+H--+---+----+---+----+---~-------i 
~ 1@55" 

1@20" 

1X 

R5 CORE 0.5 100 100 2X MOD MODH 

3X 

3X 

~ 3X 
~~-4#-~--~-+--4-~--~--~ 

Qbt4 (TUFF) ·pal~ yenoWlsl -bro~A~n, fine grained, ashy matrix 
with 10% 1mm-2cm, 

QbtJ ~~~~ · pa_l,t;
1 
r~jc['ne g_r~in~.__a~sft~Y_ matrix with 30% 

pumice at2cm, with 1:1-1:2,30-35% quartz & sanidine to 
3mm, trace iithics, fracture@ 16.8 ft 55" 2mm, high oxidation & 
weathering,@ 17.3 ft 20" 2mm, high oxidation & weathering, 
oxidation banding 15• 15.3-16 8ft 

pale red, fine grained, ashy matrix wilh 30% pumice to Scm, 
1:1-3:1 mtio, 35% quartz & sanidine to 3mm, tmce lilhlcs 

1X i nP ~ ~ 
t Checked by: d "" .,A. f' ~. Daleo~ SAMPLE TYPE LEGEND 

A - Auger Cuttings 

~Reviewed by:~ ~~-
~ 

Date: ~ l;j_;''f_ S- SPT 2" 0.0. 1.38" 1.0 tube sample 
U - 3 " 0.0. 2.42" 1.0. tube sample 
ST- 3" 0.0. thin-walled Shelby tube 
CORE- HQ Wireline Core 
NR-NoReoove~~-----------------~ 



k_~ KLEINFELDER BORING LOG Boring## 5-G 

Sheet 2 of 2 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 12/6/2002 Depth (ftl Hour Date 
Proiect Number: 19435 ComQieted: 12/6/2002 N/A 
location: TA-55 Backfilled: 1216102 N/A 
Surface Elevation: 7287.3 Driller: Starnes/Grover ILoaaed bv: Doua Youna 
Drillina Method: CME 75 

Rock 

01 
Q) 0 i!' ~ d Q. 01 

1 .9 ~ i Q) 

~ 
c: z ::> ;:: L:. Description 

~ Q) Q) 

~ ~ ~ ~ 15. 15. ::I 
Q. E E ::I 0 tl Cll 

~ Gl ~ Ill Ill ·= ~ ~ ~ ~ 0 C!l en en ::!: u. en 

;;; R6 CORE 0.3 100 1@60 Sl·MOD MODH Qbt3 (TUFF) ·pale red, fine grained, ashy matrix with 30% 
pumice to 6cm, 1:1-3:1 ratio, 35% qtz & sanidine to 3mm, fracture 

~ @ 27.5 ft 60" 3mm, high oxidation in fracture 

~ 
~ 

30-~ 
~ R7 CORE 04 96 96 2X Sl·MOD MOOH pale red, fine'tJralned, ashy matrix with 30% pumice to 4cm, ratio 
'-- 1:1-2:1, 30% quartz & sanidine to 2mm, trace lithics ~ 

§i 1X 

~ 1X 

35 ~ 
f3i R8 CORE 0.5 100 100 1X SL MOOH pale red, fine grained, ashy matrix with 30% pumice to Scm, ratio 

~ 
1:1-2:1, 35% qtz & sanidlne to 3mm, trace llthics 

1X 

r-:..: 
~ 

~ 
~ 1X 

40-~ 
C:s;z:j R9 COFIE 0.5 100 100 1X SL MODH pale red, fine grained, ashy matrix with 30% pumice to 7cm, ratio 

1:1-3:1, 35% quartz & sanidine to 2mm, trace lithlcs 

~ 1X 

~-

B 
~ 1X 

~ 1X 
45-§ ~ R10 CORE 05 96 96 1X SL MOO pale red, fine grained, ashy matrix with 25% pumice to 3cm, ratio 

ii; 
~· I 

1:1-2: 1, 30% quartz & sanidine to 2mm 

8 4X 

p I ci 3X 0 
...l f-;::;-; 

~ ~ 1X 
z t?:::si -
~ ~ IX (!) 

~ 50 
~ -· -- Boring Terminated @ 50.3' 
(!) 

9 
(!) 
z 
0: 
0 
m 
...l -
~ 

-·---~··· -· --- ·-·-----



IIJ KLEINFELDER BORING LOG Boring# 5-H 

as 
J!! 

! 
Cl) 

c 

5 

Sheet 1 of 2 

CJ 
Cl) 

~ ~ I d c. 2' ..9 z ~ 

J -
~ e c :5 Description .!a ~ 

Cl) Cl) 
.1: Ci. ~ J 

C) 

c. E E c c 
I!! IV IV .s a I!! ~ 

(,!) U) U) :2 "#. 0:: LL U) 

Qbt4 (TUFF) ·greyish orange-pink, , ashy matrix 
11.'1----ffif---lf---;.---1---+----t---+-----1 sparse (<5%) pumice, phenocrysts at mostly sanldlne, some 

altered pyroxene. non-welded, no noticable fractures, alterations 
:r-----IH+--1----1---1---+---+---lf------l minimal 

same as above 

Increase In phenocrysts to 7% 

greyish pink, fine grained, ashy matrix w/30% pumice very light 
gray-light gray, can contain phenocrysts, pumice size 0.5cm-2cm, 

+-'...__...1----t'H----t---t----t---;---t----f----; ratios 1:1, phenocrysts predominantly sanldlne & quartz at 30%, 

Date: 

1mm-2mm 

SAMPLE TYPE LEGEND 
A- Auger Cu«<ngs 
S- SPT 2" O.D. 1 38~ I D tube sample 
U - 3 • 0 D. 2.42~ I. D. tube sample 
ST • 3" 0. D. thin-walled Shelby tube 
CORE· HQ Wireline Core 
NR ·No Recove[Y.~----



k~ KLEINFELDER BORING LOG Boring# 5·H 

Sheet 2 of 2 
Groundwater encountered· 

ProJect Name: LANL CMRR Started: 11/13/2002 Depth (ft) Hour Date 
Project Number: 19435 Com~leled: 11113/2002 NIA 
Location: TA-55 Backfilled: 11/13/02 N/A 

i-==S:..:::u"-'rfa::::c:::::e:....:E::!I=.ev::.::a:.:.:li=.:onc.:::...:7-=2:.::.86=.·:.::.0 ____________ '-=I1D~r:.:.:.ille=.:r..:..: -=S~ZD.:.:Iu:.:.n:.::.a"'"r/S=it==a"'-m==es=-------'1-=cllo='gged by: Ryan Merkley/Jeremy Hoover 
Drilling Method: Continuous samoler 

q; 
J!! 
-5 a. 
Q) 

0 

Rock 

Cl 
Q) 0 ~ ~ d a. Cl .9 ~ & Q) c z > Ill c 

~ ! Q) ~ 8 ~ Q) = a. J 
Cl 

a. E E ~ 0 i:S c 
I! ~ ~ I! ~ Ill Ill ;!!. us (!) (/J (/J IJ. 

Description 

Qbt3 (TUFF) -lithic appeared at bottom of run, bands of clay 
~'-'lf--.~--1-fl---+--+--t---t--+----l----l appearing more frequently- driller noted that rock was becoming 
.,. harder ~ 

R6 .... 62 SL·MOO 

a 
~ 
~ 
~ 

30-~f-Rt 

;--"' 

96-i----t---+--sL- i-MOO s -- pumice up to ~4 em 
MODH 

35 17M- R8- i-cs,-+---+--,ga-i---+--+--.sL--1-----! pumice color Is predominantly medium gray, frequently with 
~ phenocrysts 

~ 

rc::: 
4o-f::3tr-.R9'- i-cs-+---+--34-i---+--+---+----t f r 

1 _ ~ racture at bottom o run was about 0 8ft long at eo•, roughness 
p;l::j not noticeable, fracture open very wide, clay infilling -significant 
~ portion of sample was lost because tubes melted 

....... 

~ 
45-~· cs--+---+--. ro·....,'----+---+-SL- Moo- f-Moo s .- fine grained, ashy matrix, 30% pumice, medium gray with 

~ a MOO H phenocrysts Of quartz & sanidine, 30% phenocrysts of sanidine & 
~ ..f~-.:.:.'..l---1+1---+--+---+---+---t----i----l quartz in matrix with minor weathered out orthopyroxene 
~ ~ tmm-2mm, pumice 2mm-7cm, fracture@ 48ft through bottom of 
~ --= run, go• with 2.5-3cm, clay filled bed with nolicable banding 
8 ~ 
~~ 
~ ' ' z~ 
~ ~~,+----4~---r----+----;-----r----+------+------1 

a::a::~so-·~~--~----+U~~~---+----1-----~---+------+------r=-~-=--~~~~~.--------------------------1 Boring Terminated @ 50.0' 
~ 

9 

! 
~. ___ .___, ---'---'-------'~-~ --•--.......JI-..---'-------l-.J ~- - - ·---~---------------------------------------' 



Ill KLEINFELDER BOIUNGLOG Boring# 6-F 

Sheet 1 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11/15/2002 Depth (ft) Hour Date 
Project Number: 19435 Completed: 11/15/2002 N/A 
Location: TA-55 Backfilled: 11115/02 N/A 
Surface Elevation: 7287.6 !Driller: Szounar/Starnes I Logged by; Ryan Merkley 
Drilllna Method: HQ WI reline Core 

ci z 
Q) 

a. 
E 

c?J 

CORE 

Rock 

I 
I!! 
LL 

1 4 92 6 5X+ MOO MODH-
~--~~---+----4-----~---+----~-----1-MODS_ 

Description 

FILL • clay sand with slit, tuff began to show about 3.5 ft 

Qbt4 (TUFF) -greyish orange-pink, fine grained, ashy matrix with 
7% pumice, 2mm-5mm,1:1 ratio, 10% phenocrysts predominantly 
sanidine & quartz, trace pyroxene, predominantly 1 mm, all breaks 
mechanical 

~~0 ":;=- slight Increase in phenocrysts to 1 0%, some very weathered out, 
fracture@ 6.2 ft Is 0" 2mm wide,@ 8.7 ft is so• 3mm wide, 9ft is 

:1---~1+1----+-----1-----+---......fo@ 0"+-----+----1 o· 5 mm wide, 10.2 ft Is 30" 2 mm wide, fractures have Iron staining 

+----1~--~----r----+----+--1--r-----;-----~ 

-~---H+--4----+---~--~0@5~~~----~----~ 
lj---~~~---r---r--~1@30Jrr --~r---~ 

CORE !.> 4'--ll-----+-----1-----!----4-------l drillers had problems with getting blocked off, no recovery-
measured depth after this run may have been off 

~ . 

l-1-5,-_~o~~:J,4.-R4- CORE'" 1- 87-1-too- f-70- f-3x- -Moo-1-Moo s Qbt3 (TUFF)- pale red, fine grained, ashy matrix with 35% 
-;==r-..; pumice, pumice is 1cm-7cm, pred 1:1 ratio, some pumice contain 
-:!::::::!' >5X sanidine & quartz, 25% phenocrysts predominantly quartz & 

-&-..;:::;1----4+!----+---+--___:f-----+----+----+------l sanldine trace pyroxene that weathers out, 1-2% lithlcs, matrix 
~ o slightly welded, all breaks mechanical 

r
~~--~+--+---+---+---+-2-X-+----+-----1 
~ IX 
~ 
~ R5 COAE 1 5 60 30 9X MOD MODS pale red, fine grained 

20-~ (driller having trouble getting plugged off) ashy matrix with 35% 
~ ~ pumice, pumice Is light gray-medium gray, devitrlfled 1cm-4cm, 
iii ~ some contain phenocrysts of sanldlne & qtz, 25% phenocrysts 
15 !-""-- 1mm-2mm predominantly sanidine & quartz,llthlcs disappeared, all 
~ k:\'"'"'fH-----1+1---~--+-----1-----+-----1-----+----~ breaks mechanical 

;~ 
~Ei 
~ ~ R6 CORE .85 66 46 
i'-25 _. ~ I 

>6X 

i5 Checked by: , _ _.~ f' ~ 
8 I 
~Reviewed by:_~ /?~_c_ 
§ 
-' 

~ 

MOO·SL MODS pale red, pumice becoming sllghUyHatter (1:1-2:1), degree of 

Dale: 3~1 /oj SAMPLE TYPE LEGEND 

00 
A. Auger Cuttings 

""2' I/ Ar tJ S- SPT 2• 0.0. 1.38• I D tube sample 
Date: 7 v 1 U- 3" 0.0. 2.42" I D. tube samp e 

ST- 3" 0 D. thin-walled Shelby tube 
CORE· HQ Wlrellne Core 
NR- No Recovery 



IIJ KLEINFELDER BORING LOG Boring# 6-F 

Sheet 2 of 2 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 11/15/2002 Depth (ft) Hour Date 
Prefect Number: 19435 Comoleted: 11/15/2002 N/A 
Location: TA-55 Backfilled: 11/15/02 N/A 
Surface Elevation: 7287.6 !Driller: Szounar/Stames ILOQ!led by: Ryan Merkley 
Drillino Method: HQ Wireltne Core 

Rock 

Dl 
CD 

~ ~ 
8 

Q) d a. !:!:: Dl .9 ~ CD c 
J!! z 

} 8 !! c s Description ~ Ql Gl CD .s .£: c. iS. .a ~ 
Dl 

~ 0 c a. E E :::J 

!: a. I! ~ fi! I! CD Ql Ill Ill '#. ~ c (!) en en u. en 

§ welding slightly increasing, lilhlcs reappear at2o/o pred 5mmx5mm, 
all breaks mechanical except last 20" 4mm-1cm 

~ r-=--:: 

~ drillers still having problems with blocking off, losing air into 
formation 

~ R7 CORE .93 80 46 11X MOO·Sl MOOS Qbt3 (lUFF)- pale red, slight decrease in pumice to about 30%, 
30-

~ breaks appear mechanical 

~ 
~ 
Eft 
~ 
fi:i R8 CORE 92 100 90 MOO-SL Moo,~ pale red, fine grain, ashy matrix, formation uniform, 1st fracture 

35 MOO 

~ 
@348ft Is 15• >tcmm wide, fracture@ 358ft is to• >1cmm 

1X@10• 
wide, some iron staining no infilling 

§ 
~ 
~ -~ 
b.; R9 CORE 90 60 54 6X Sl MOOS formation becoming mod soft, not as welded, all breaks 

40-

~ 
mechanical 

-~ 

~ -
~\ 

~ R10 CORE 99 100 90 2X SL MOOS· pale red. fine grained, ashy matrix with 27-30% pumice, ratios 
45-P2 MOO H-. 

1:1-3:1, showing slight degree of welding, devltrlfied w/ trace 
~ ~ 2X sanldine & qtz, 25% phenocrysts predominantly sanidine & qtz, all 
i:i 

~ 
fractures mechanical, lithlcs Is about 5%, usually Smm-1 .Scm 

b 3X 

~ ~ 

I ~ 2X 

r--
~ 1X 

2 Boring Terminated @ 49.0' 
1!1 a: 50-a:: 
:Iii u 

8 .... 
!i -0: 
0 m 
J 

3. ···- .. ·---· 



k_~ KLEINFELDER'-·· BORING LOG Boring# 6-H 

Sheet 1 or 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/25/2002 Hour Date 
Prolect Number: 19435 Completed: 11/25/2002 N/A 
location: TA-55 Backfilled: 11/25/02 N/A 
Surface Elevation: 7282.6 !Driller: Szpunar/Starnes .. I logged by: Ryan Merkley/Doug Vouna 
~g Method: HQ Wlreline Core 

~ 
! 
E 
IU 

(1,1 

0 
0 
0::: 

Rock 

~ 
~ 
:I u 
I!! 
LL 

~ ·c:: 5 Description Q) 
,c ~ 

I ~ 
(1,1 

ASPHALT 
Qbt4 (TUFF) ·greyish orange-pink, predominantly fine grained, 

.J------'1---+----t---i---!---t----!----i ashy matrix with 7-10% pumice, 10% phenocrysts, pumice Is 
devitrified, brown, 2mm-4mm In sfze, phencrysts are quartz, 

:1------4---+--+---t----+--+---+-----! sanidlne, no visible lithics, 

~ f-R1 r~ .7~3-+-~A~;---~r----r-----+----~ no recovery. Believed to stilt be Qbt4. 

~~~--+H--!~--+--+--+------4----i---~ 

5 - I-R2- CORE"' !---2-l-55-1--42- ,-SA SL ·MOD- t-""Moo s-
t 

I 

(1@70°) fracture at about 9 ft @ 70", 2mm wide, stained Infilling 

10- J/ 'f-R3- CORE"'f-12-1-62-1--62-1-13)\l-sL-MOD-1-MoDs-

II 
~ Qbt3 (TUFF) ·pale red, predominantly fine grained, ashy matrix 

with 33% pumice & 30% phenocrysts, pumice is 2mm-2 em, ratios 
-l~~-.JJ~--1-i~--1---+-----4---+--+----+--~ 1:1-2:1, sl welded, light grey, phenocrysts predominantly sanldine 

& quartz trace <3% mane weathered out minerals, no visible 
~-+---+H---t---t---;---t---+---i----l lithics, all fractures mechanical 

15 ~ R4- CORrf-u--10o-l-too--3~ SL-[-'Moo.r sl increase In size & amount of pumice (33-35%), sl increase in 
~, degree of welding (some 3:1) from 15-19 ft, then core becomes soft 
-l'~--v-\~---!JIL.J--+----!I----+---1-2x.v--t----t---~ again, staining oxidation band from 18.2-18.8 ft 

~ 3~ 

~ 
~~---4~--+----+----~--~.>~~~v4-----+---s~ 
r:::s:t 

20 ~ R5--+tt-.-......, ..... ...-r.,-1 1-1-95--g6·-1r--·'OI.""'-:--sL-~~~-- ashy matrix with 28-30% pumice, 30% phenocrysts, pumice Is 
~ :;::;::;: light to medium gray, 2mm-3cm, with ratios of 1:1·2:1trace 3:1, sl 
?i ~;'1---+9-1--1---+--+--+-·zx""'v-+----l-----l to mod welded, phenocrysts predominanUy sanidine & qtz, 
t:; ~ 1 mm-2mm, trace lllhlcs. all fractures mechanical 
~ 3x.v-+-----+-----l 

:z~ -~:-;:·' .. l-----t'H---I---+I---+-----li-2J!. 

~ v-+-----~----~ 
& ~ I 4)( 
~~25·~~~---~L-~L----L----~---L---~------~~---L--------------------------------------------~ 

! Cheoked by: ~ f>' ~ Dale' .J ~o f.: 
~Reviewed by: ___ ~~/~ Date:~~~ 
~ 

SAMPLE TYPE LEGEND 
A - Auger Cuttings 
S- SPT 2" 0.0. 1.38"1.0. tube sample 
U- 3" 0.0. 2.42" I 0 tube sample 
ST- 3" 0.0 thin-walled Shelby tube 
CORE- HQ Wlrellne Core 
NR • No ReCOVE!IY 



11:1 K LEI N FELDER BORING LOG Boring# 6-H 

Sheet 2 of 2 
Groundwater encountered· 

Project Name: LANL CMRR Started: 11/25/2002 Depth{ftl Hour Date 
Project Number: 19435 Completed: 11/25/2002 N/A 
Location: T A-55 Backfilled: 11/25/02 N/A 
Surface Elevation: 7282.6 !Driller: Szpunar/Starnes !Logged by. ~~!l Merklev/Douo Youna 
Drilling Method: HQ Wireline Core 

Rock 

Q) 

~ 
0 

Qj .9 d Q. ~ ~ ~ 
J!! z ?: § ~ ·c Description 

~ Ill ! I Q) :5 
.s!. 0. ::I :5 ~ ii Q. E e ~ 0 tS Ill 

~ Q) I!! 
~ Ill .5 

fl. 
0 I!! ~ 0 (!) II) :E n: I.L II) 

§ R6 """"" 1--10o-1-100- 1--4~ SL-~ODn Obt3 (TUFF)· pumice at 27.8 ft shows 6:1 ratio pumice 
increases to 30%, lithics up to 3%, all fractures mechanical 

~ 
311. 

5~ 

~ 

~ 
211. 

g 111. 

30-

~ 
-R.,- CORe -1.3-r-54-t-54-:-311. SL-1-Moo...-- pumice ratios of 3: 1 In places, degree of welding is mod. lithic at 

30 6 ft is 6cm, sl decrease in pumice (28-30%) 

8!: 211. 

~ 
~ 

3~ 

~ 
Q\. 

35-~ ~-'R8- CORE" l--g3- ,_100- ,.-1oo--3~ SL- i"-'Moo...-

~ 
sl increase In llthics to J.5%, decrease in degree of welding at 

about 39.4 ft to sl, pumice ratios back to 2:1-1:1 

~ 
4~ 

~ 
Q\. 

~ 
311. 

~ >5~ MODs-

40-~ r-Rg- 1--1.2- -1oo- -1oo- -211. 

~ 
CORe 6cm pumice at 40.0 ft, 2 5cm lithic at 438ft, welding sf to mod, 

3: 1 ratio pumice has disappeared 

~ 
4JI. 

-~ 411. 

~ 
~ 311. 

-?--...., 2JI. 
~ 

45-~ -R10- CORE -,,-r-1oo- -,oo-l--2x--sL- -MOo...- ashy matrix with 30% pumice & 30% phenocrysts. pumice 2mm 
~ Ri lo 7cm, light gray-medium gray, 1:1-3:1 ratio, moderately welded, 
~ 

~ 
V\ lnfilled with sanidine & quartz, phenocrysts predominantly sanidine 

b & quartz trace (<5%) mafic minerals, 1mm-2mm.lithlcs about2% 
I!) 

~ 1JI. § 
~ 

~ " ' 311. -=--z z:::z 
~ ¥:s 211. 
C!! -=-~-50 Boring Terminated @ 50.0" :::0 u 
Cl g 

" z 
ii 
0 m ... z 
:5'--- -- -·-·----- ----



KLEIN FELDER 

Project Name: LANL CMRR 
Project Number: 19435 
Location: TA-55 
Surface Elevation: 7296. 1 
Drilling Method: HQ Wireline Core 

iD 
J!! 
~ c. 
Q) 

0 

X)< 
)()< 

i>& >< 

~ 
Q) 

a. 
E 
ca 
(/) 

0 

~ 

BORING LOG Boring# SSC-3 

Sheet 1 of 6 
Groundwater encountered· 

Started: 12/16/2002 Depth (ft) Hour Date 
Completed: 12/16/2002 N/A 
Backfilled: 12116/02 N/A 

!Driller: Szounar!Price I Logged by: Rvan Merklev/MaH Rarity 

Rock 

0 

= i 
Description 

~ ~ 
~ 5i 
::::1 = ts I'D 
I!! ~ u. 

FILL brown, gravelly silty sand with clay, low to non-plastic 

1-......::.~~h;;::::t:;~;;;::t=~=l=~~=l=::;:;~~:;:=:::j:~;;;:=t~~;:l ,Note: startlna with aeobarrel ,. R1 ~ .68- -1oo-1-36--4x- -Moo- MODS 

5- .t 
R2 .45 96 

• 
• 
• 

10-~ 
R3 COR!; .4 4 r~ 1:1 

: 

I 

15-

1 
84 1x 

1x 
1 
1 

2x 
1 
1 

0 

MOO MODS 

Qbt4 -grayish orange pink (5 YR 7/2), fine grained, ashy matrix, 
7% pumice is brown, 1 mm to 8 mm, ratios of 1:1, 10% sanldine 
and quartz, 1 mm to 2 mm, fracture at 5 1', 15", 1 to 2 mm wide, 
organic infilling 
15% sanidine and quartz with some pyroxene or homeblende, 

fracture at6.8', 20•, 1 to 2 mm, clay Infilling, fracture at 19 8', so•, 1 
to 2 mm, clay infilling, fracture at 12.4', eo•, with clay, fracture at 
14 5', o•, 1 mm wide 

very poor recovery 
Note: switched to conventional barrel 

R4 CORE no recovery 
:1----HH---1----t---+---+---+----11------1 Note: lost air flow at approximately 16', had to trip out to clean hole 

I 

-

20- ·~·--~1-----t---+---+----+--;----~----t 

~ ,._v RS- CORE 1--7.-1---4 .• - -,o,-+---+--...---lf-Moos-+--=-=---=-~::-::::-::-o:=-:---=--~--:--.,...---,...,.--------1 
, ... Qbt3 pale red (5 R 6/2), fine grained, ashy matrix 

i'i 
1-

;.~-=--..;-J----tl-11----;---t---+---+--+----+---; Note: very poor recovery 

~ 0 
CJ 

~ 
ifi z 

21::'Y::--l 
Cl ~ .... 

~ '--25 /1 •·:;;;z_ ' 
~ Checked by: ~h. .1 -f ~ 
~Reviewed by:-~~ ~4.
~ 
~ 

Date: .j /t1 /o f 
Date: */ /Pq 

SAMPLE TYPE LEGEND 
A- Auger Cuttings 
s- SPT 2" O.D. 1.38"1D. tube sample 
U - 3 " 0 .D 2.42" I D. tube sample 
ST - 3" 0 .D. thin-walled Shelby tube 
CORE- HQ Wireline Core 
NR- No Recovery ------··-·-.... -·-



Jt...~ KLEINFELDER BORING LOG Boring # SSC-3 

Sheet 2 of 6 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 12/16/2002 Deoth Cftl Hour Date 
Proiect Number: 19435 Comoleted: 12/1612002 N/A 
Location: T A-55 Backfilled: 12/16/02 N/A 
Surface Elevation: 7296.1 !Driller: Szounar/Prlce !Locoed bv: Rvan Merklev/Matt Raritv 
Drillina Method: HQ Wireline Core 

Rock 

.9 0 ! i5 ~ ~ 2' a; i Gl 
.!! z > ~ '1: 

i Description u Q) Gl 8 Gl 

~ .E iS.. iS.. &! 0 i1 i 1: D. E E :I 

~ Q) e 10 10 .6 ~ e !i: 0 (!) rJ) rJ) :IE fP. u.. 

~ R6 CORE .65 68 34 10x MOD MOOS· Obt3 pale red (5 R 6/2), 25% pumice from 1 to 3 em, ratios of 1: 1 MODH_ 
to 3:1, pumice is light gray to brown with slight welding, 30% 

~ sanidine and quartz, 1 mm to 2 mm 

~ 
~ 
~ 

30-~ 
~ R7 CORE 3' 10" 100 100 1x SL·MOO MOOH pumice from 28 to 30%, 2 mm to 4 em, 2% lilhlcs, trace 

~ 
weathered out pyroxene 

1x 

~ 

~ 1x 
-
~ 1x 

35 

Ei RB COR£ 2'45" 100 98 Sl·MDD MODH oxidation throughout matrix, pumice ratios to 5:1, fracture at 

~ 
38.0', 25•, 2 mm, oxidized 

111x Note: critical samples fom 35 4' to 37 6', 38 o· to 39 5' 

~ 
-~ 
r-:..: 
~ 2x 

40-

~ R9 CORE 2:45 100 100 SL MOOH pumice ratios to 6:1 

~ 
Note: critical samples from 40 4'1o 41.4', 42 0' to 42 8', 42.8' to 

2x 454' 

~ 
E3t 1x 

~ 
45-~ .... B R10 CORE .55 96 94 1 Sl MODH 30% pumice from 2 mm to 6 mm with ratios of 1:1 to 6:1, pumice Sl 

~ 
~ I I 

Is devitrified, pumice is light gray to while with occasional 

b 2x red-brown, moderate welding, 30% sanidine and quartz, trace 
~ weathered out pyroxene or horneblende, fracture at46 4', 30•, 2 (!) 
-~ I 8 2x mmto3mm 

..... 1-s--:; Note: critical samples at 45 4' to 46.3', 46 4' to 47 1', 49 0' to 50 2' 

~ -~ 
2x z ~ 

~ ~ ~ 50 
~ 5 
~ 

R11 CORE .58 62 36 >lOx Sl MODH 28% pumice, 32% sanidlne and quartz, welding decreases 

9 
(!) Pi 
~ -
g pz:::: 
.... ~ z 
:5 ---- -------- --



k~ KLEINFELDER BORING LOG Boring # SSC-3 

Sheet 3 of 6 
Groundwater encountered· 

Proiect Name: LANL CMRR Started: 12/16/2002 Depth (ft) Hour Date 
Proiect Number: 19435 Comoleted: 12116/2002 NJA 
Location: TA-55 Backfilled: 12/16/02 NIA 
Surface Elevation: 7296.1 TDriller: Szounar/Price ILoQQed by: Ryan Merkley!Matt Rarltv 
Drilllna Method: HQ Wireline Core 

Rock 

a; .9 d ~ ~ ~ i Cl 
z ?: J 

c: 
Description -~ Iii ~ 

c = y -! CD CD 

~ s ~ ~ 
Cl .c i5. 

0 c: 0. E E ::::J 
~ I!! c: fl! I!! CD liJ liJ 

~ 'it 3: 0 ~ Cl) Cl) u. Cl) 

~ 

55 ~ 

~ R12 CORE .57 98 94 2x Sl MOOH Qbt3 pale red (5 R 6/2), ratios to 6:1, moderate welding, 
greenish lint to pumice, fracture at 58 2', 45", 2 to 3 mm 

tii 1x 

~ 
1f 

1x 
~ 

60-
§ 
~ R13 CORe: .7 100 98 1 SL MOOH 28 to 30% pumice between 61.4' to 62.8', 2 to 3 o/o lithlcs, 

~ fracture at 63 5', so·. 1m, 61.1', 50", 21o 3 mm 

~ 
2x 

1 

~ 
P.c 

65-~ 
B R14 CORE! .73 94 42 2x SL·MOO MODH grades to moderate red (5 R 5/4), at 66 5' is the start of a large 

~ 
vertical fracture, aperture unknown, clay infilled, clay Is light brown, 
ratios are 1:1 to 7:1 

~ 1f 

i:rz:-.i 

~ 
70 ~ 
~ 

R15 CORe .6 94 92 1 SL·MOO MOOH grades to pale red (5 R 6/2), 28 to 30% pumice from 2 mm to 6 ~ 

~ 
2x mm ratios of 1:1 to 4:1, pumice is white to light gray, occasional 
1x brownish red, greenish lint has disappeared, 5 to 7% sanldine and 

~ 
quartz from 1 mm to 2 mm, fracture from run 14 is present until 

~ 
70.5' 

~ s ~ ~ 75 

~ 
1-9--3 1x 
~ R16 CORE 43 28 7 6x SL Moos. 2% lilhics, slight welding, ratios from 1:1 to 3:1 
-~--z MOOH_ 

Note: switched to geobarrel 

I ~ z R 
~ ~ Cl a: a: Pi a 
~ Cl 

0 80-..... 
Cl R17 CORE .5 44 8 >10x SL DEC-S 25% pumice, non-welded zone is between 76.8' to 80.4' z -~ iE Note: now using lexan tube 0 r-.= m _, tz::tt= 
~ ~ 



-~-

.... ~ KLEINFELDER BORING LOG Boring # SSC-3 

Sheet 4 of 6 
Groundwater encountered· 

Prolect Name: LANL CMRR Started: 12116/2002 Depth (ft) Hour Date 
Prolect Number: 19435 Comoleted: 12116/2002 N/A 
Location: TA-55 Backfilled: 12116/02 N/A 
Surface Elevation: 7296.1 I Driller: Szounar/Price ILoQged by: Ryan Merkley/Matt Raritv 
Drillina Method: HQ Wirellne Core 

Rock 

Cl 
Q) i5 ~ ~ d c. g> G) s z ?:: & j l Description J!! 

~ 
c 5 ~ Q) Q) Q) 

~ a. a. ::I 5 Cl 
c. 

~ 
t3 c 

I!! E E .5 I!! ~ g Q) Ill Ill 
0 (!) (/) (/) ::::!5 

"*' 
1.1. (/) 

R 
~ 

~ 
85-~ 
~ R18 CORE 38 20 0 SL Friable 15 to 25% pumice, very poor recovery 

~ 
~ 
~ 
~ 

90 ~ 
~ R19 CORE .48 14 0 SL Friable pale yellowish brown (10 YR 5/4), 1 to 3% lithlcs 

g Note: formation is so soft, driller is pushing through, so time Is 
approximate 

~ 

~ 
95-

c:-
~ R20 CORE 7 70 0 SL Friable 15% pumice, 30% sanldlne and quartz, trace weathered out 

~ 
pyroxene 
Note: still pushing through formation 

~ 

~ 
:¥::§ 

100 

~ R21 CORE 7 70 0 SL Friable pumice from 2 mm to 6 mm 

~ 
~ 

~ ~ p 

c:s 

~ ~ i 105 
E_3t 
~ R22 CORe 7 30 0 SL Friable Note: driller still pushing bit, pumice Is scarcely visible 

w 
~ z 

ii! ~ ~ 8 0: ::; 
u 

~ 9 
I 110 ~ m 

Pz ...J 
R23 I CORE 7 18 0 SL Friable large lithic In run (55 em). 30% quartz and sanidine ~ ~ 



Jlt..~ KLEINFELDER" 

Prolect Name: LANL CMRR 
Prefect Number: 19435 
Location: TA-55 
Surface Elevation: 7296.1 
Drilling Method: HQ Wireline Core 

.9 
., 

~ j ii) d a. 

J!:! z ~ 
~ f 

Q) 

-5 0. .!! 
a. a. E ::I c 
Q) I! 1'0 1'0 .6 

~ ~ c (!) fl) en ~ 

~ 

~ 
~ 

115 ~ 
~ R24 CORE .7 70 0 

~ 
~ § 

12Q-~ 
~ R25 CORE 6 20 0 

~ 
~ 
c.:.; 
b:z::::i 

125 ~ -:5J.. 
-v R26- CORE" -35- r-46-t-12-

v-~ 
7\J. 

-'\7! 
~9 
"\L 

130 t'ST 

"+-~ R27 -CORe .42 82 42 

~ t..SV 
iii v-~ 
15 ~v. 

~ <Jt 
~ 17 ,;-
z 135 ~' ii! 
CJ iSf 

R28 CORE 48 g4 94 
a: a: 
ti '\7--~ 
CJ "b-7 9 ·-CJ 

~ v .} 
m r,-7 

~ -'\7 :. l 

BORING LOG 
Groundwater encountered· 

Started: 12/16/2002 D~thJf!}_ 
Completed: 12/16/2002 
Backfilled: 12/16102 N/A 

Hour 
N/A 

Boring # SSC-3 

Sheet 5 of 6 

Date 

!Driller: Szpunar/Price !Logged b~: RYan MerldeyjMalt Rarltv 

Rock 

8 
~ ~ 

c -5 Description ., 
ti J 

Ol c 

i I!! 
lL 

Note: driller still pushing through 

Qbt3 very light gray to light gray, 10 to 15% pumice from 5 mm to 
1 em, light gray pumice 
Note: driller still pushing 

5L Friable pumice Is white to light gray from 2 mm to 5 mm, 30% sanldlne 
and quartz 
Note: driller drilled through run Instead of pushed 

l->4x-1--sL-1--friabla Qbt2 pale red (5 R 6/2), fine grained, ashy matrix with 23% 
pumice, pumice is while to light gray, from 2 mm to 6 em, ratios of 
1 : 1 to 2: 1, 28% sanidine and quartz, 3% llthics, non-welded to 
slightly welded 
Note: special sample approximately 127.0' to 127 6' 

>15x 5L MOOS moderate pink (5 R 7/4) to pale red (5 R 6/2), 25% pumice, ratios 
of 1: 1 to 3: 1, slightly welded 

2x 5L MOOH pale red {5 R 612), moderate welding 
Note: critical samples at 136 7' to 137 9'. 139 1' to 140.1', and 

1x 137.9' to 139.1' 

1x 

1x 



k~ KLEINFELDER BORING LOG Boring # SSC-3 

Sheet 6 of 6 
Groundwater encountered· 

Project Name: LANL CMRR Started: 12116/2002 Depth {ft) Hour Date 
Project Number: 19435 Completed: 12116/2002 N/A 
location: TA-55 Backfilled: 12116/02 N/A 
Surface Elevation: 7296.1 ]Driller: Szpunar/Prlce JLogged by: Ryan Merkley/Malt Rarity 
Drilling Method: HQ WI reline Core 

Rock 

.§' 
CD 8 [ ! 1 0 ~ Ol 

z !!:: ~ 
c 

Description c 

~ ~ ! ! I Q) 

.c & ~ 
5 

2- a. E E :::1 c Ill 
~ ~ 

c 
~ ~ Ill Ill ~ '$.. c fl) fl) u.. (I)• 

14Q- -~-
"\'T~ R29 CORE .43 100 100 1x Sl H Qbt2 pale red (5 R 6/2), 20% pumice, ratios are 2:1 to 6:1, 

"\1 
welded, trace pyroxene and homeblende 

1x Note: special samples at140.7' to 142 0', 142 0' to 143.6' 

~ 
7-51 
""'\Z_'i 1x 

'..57 
145 

- ;: 
9--

17-9 R30 CORE .45 100 100 Sl H-VH Qbt2 pale red (5 R 6/2), pumice is white to light gray, 

o:v-~ 
occasionally moderately red, pumice is 2 mm to 4 em wllh ratios of 
2:1 to 4:1, 28% sanldine and quartz with trace weathered 

17\]. horneblende and pyroxene, 2 to 3% llthlcs 

if' 
7-_'5l- 1x 

\l._'( tx 
150 7_Jj 

Boring Terminated@ 150.4' 

155 

-

~ 
160-

;:; 

ij 
C) 

i -
z 
i? -
~ « 
~ 165-
u 
C) 

9 
C) 

~ m 
..J 

~ 
-·~- - ·-----
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Groundwater encountered· 

Proiect Name: LANL CMRR Started: 1217/2002 Depth(ft) Hour Date 
ProJect Number. 19435 Comoleted: 1211012002 N/A 
Location: TA-55 Backfilled: t2/t0102 N/A 
Surface Elevation: 7291.6 !Driller: Szounar/Price !Logged by: Rvan Merkley/Matt Rarity 
Drilling Method: HQ WI reline Core 

Rock 

Description 

W FILL 6" road base, 6" brown 
W silty sand with trace clay and fine grained gravel 
~?Vq---~~---r----+----+----4---~~----+-----4 

M NOTE: run 1 was gee-barrel then switched to conventional core 

><><>< 
)<)<)< 

1
, Rt cORE 83 0 ax H 5 Qbt4 (TUFF) grayish orange pink (5 YR 7/2), fine grained ashy 

5 -I~ 1 
~l\'1-----++t---+--·9_7_-;----+----t----+----~------i matrix, 3% pumice and 10% sanldine and quaf1z 

10-

~ ~ 
r· ~ ~ . .r---H-+-•cue<c 
> XI~ R2 

grayish orange pink (5 YR 7/2) to grayish orange (10 YR 7/4), 
tO% pumice rrom 5 mm to 1 em with ratios of 1:1 to 2:1, pumice Is 

1----HH--+---·-+----+----!----+---~~---; brown, 15% sanidine and quartz to 1 mm, fracture at6 0', 20", 2 
86 MOD s 68 

mm to 4 mm wide, organic infilling, 9 .0', 75", 1 mm wide. organic 
, ~ Q----1+1----+---+----+--4-----11-----+------llnfllllng 

~ 

't---+tt---t----l----+----+--15_x--t----t-----; NOTE: Special sample from about 8 1 to 8 6' 

l':t---1H+,CORcor+--+----t--+---t---4-----! grayish orange (10 YR 7/4) to pinkish gray (5 YR 811), oxidation 
· • R3 .8 72 56 17x MOD s banding, fracture at 15', s•, 3 to 5 mm wide, oxidized, roots at end 

of run 
I. : 17x 

:!----+1+--4--~~---+----+---+-----1-----! NOTE: ,run was very broken up 

17x 
·~--1+1---+---+---+--4-----11-----+----1 

17x 
15- ~---~---+---+----+---+---+----~----! 

.I~ : 

~ c""" Qbt3 (TUFF) pale red (5 R 6/2), fine grained, ashy matrix, 28% 
::¥::3 R4 .92 14 0 2x H s pumice from 2 mm to 1.5 em with ratios from 1:1 to 3:1, pumice Is 
-+~-'<f--~--~r--__,:---t----+----+---t----+----i light gray, 30% sanldlne and quar1z from 1 mm to 2 mm 

2x 
-~ 
b- 2x NOTE: switched back to geo-barrel 

~ 
20-~~~--H~-+----+----4---~~2-x_+-----4----~ 

~ R 
: -1-~-:--3.:::1--R-5-H+cORc 

2x 

1 05 54 54 >10x MOD-H s 
pale red (5 R 6/2), ratios from 1:1 to 2:1, infilled with sanidine 

and quar1z; 2% lithics 

" ~ 
~z~ ~~-4~~--+-~~~->1_0x4---~----l 
w ~ >10x 

~ -:322 
a: '-25 -r-t:-1-

~ Checked by:~ P ~'-"'=· ~---
~Reviewed by:_~~ 

>10x 

~ 

Date: 3t1t Ja.:1:.__ 
Date: 7;/;j~Cf 

SAMPLE TYPE LEGEND 
A· Auger CUttings 
S- SPT 2• O.D. 1.38"1 D tube sample 
U - 3 " 0 D. 2.42" I D tube sample 
ST- 3" 0.0. thin-walled Shelby tube 
CORE· HQ Wireline Core 
NR- No Recovery 
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Sheet 2 of 6 
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Project Name: LANL CMRR Started: 1217/2002 Depth(ft} Hour Date 
ProJect Number. 19435 Completed: 12/10/2002 N/A 
Location: TA-55 Backfilled: 12/10102 N/A 
Surface Elevation: 7291.6 !Driller: Szpunar/Price !Logged by: Ryan Merkley/Matt Rarity 
Drillina Method: HQ Wlrellne Core 

Rock 

Q) 0 ~ ~ s ~ 
a. g' Qj ~ ti. g! l Description J!! - t: 

~ ~ ! Q) B 8 Q) 

~ ~ 
::I J a. E ::I 

Q) c t3 c: a: I!! Q) I!! Ill Ill .E ~ I!! c (!) en en :e ..,. 
LL us 

§ >10x 

~ 
\o\R<C Qbt3 (TUFF) pale red (5 R 6/2), 1st 2. 5' of the run became 

R6 9 56 56 MOD S·MODH harder, rest of the run was lost, pumice ratios in the final 2 5' from 
1:1to4:1 

;:::;;. NOTE: Crlllcal sample from about27' to 28' 

~ NOTE: Switched back to conventional core 

30-R 
~ 
~ CORe moderately welded, at 35' ratios to 1 0:1, 4 mm to 2 em 

~ R7 9 100 100 1x MOO MOOH 

NOTE: Critical samples at 31 .0' to 31 7', 31 7' to 32. 5', and 34. 2' to 

~ 2x 35.3' 

~ 1x 

~ 
1x 

35-

1x 

~ COR~: 27% pumice, 3 to 4% lithlcs, oxidation band from 38.0' to 40 5' 

bi R8 .8 96 96 3x MOO MODH 

~ 
NOTE: Special sample from 37 6' to 40.2' 

2x 

~ 

40-~ 
~ 1x 

~ '"""" oxidation bands have disappeared, occasional large pumice 
R9 9 100 100 2x MOO MOOH 

~ 
R 3x r=z 
~ 3x 

~ 2x 
45-~ 

~ a= 4x 
;;; 

:£:3 
........., 

25% pumice from 2 mm to 3 em with ratios of 2:1 to 6:1. inHIIed 
b R10 9 100 100 2x MOD MODH with quartz and sanidine, pumice is very light gray to medium gray, _..;....__ 

~ wz: occasional horseshoe shaped pumice. 30% sanldine and quartz 

~ 1x from 1 to 2 mm. 3% llthlcs 

~ 
~ r::::ff- 1x z 

~ ~ 
li 50 -=-0: r:::s:z:_ 
rJ 
~ 

3x 
Ill ........ Qbt3 pumice to 6 em, increase in percentage of infilling of 9 
Ill ~ R11 . 93 100 80 1x MOO-H MOOH phenocrysts in pumice, oxidation banding, 2 parallel fractures 52.1' . 
iir: both so•, 3 mm wide, fracture at 55 2' to 55.6', 10•, 1 em wide 

~ ~ 1,2x 
..... ~ NOTE: Critical sample at 51 2' to 52.1' 
~ f--.. -
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Project Name: LANL CMRR Started: 1217/2002 D~R!h (ft) Hour Date 
Prolect Number: 19435 Completed: 12/10/2002 N/A 
location: TA-55 Backfilled: 12110/02 N/A 
Surface Elevation: 7291.6 I Driller. Szounar/Prlce I logged by: Ryan Merklev/Matt Rarity 
Drillino Method: HQ Wireline Core 

Rock 

~ ~ ! 0 t':' ~ Dl Qj ~ ~ l c: 
Description ~ c: s 0 Gl CD !I 8 ~ ~ :E -a -a ::l ~ 0. E E ::l CD c u 

~ a: ~ CD I! 10 «< .5 ~ ~ c (!) (/) (/) ::E *' (/) 

~ 
2x 

3x 
55-~ 1,1x 

~ 
\oUt<C Qbt3 (TUFF) pale red (5 R 6/2), 30% pumice, pumice tint Is 

R12 9 100 100 2x MOD MODH greenish, moderately welded 

~ NOTE: Critical samples from 56.7' to 58 8', 58.8' to 59 4' 

~::a::"\ 

~ 3x 
60-

~ 3x 

~ CORo: 25o/o pumice, ratios from 1:1 to 3:1, welding decreases 

~ R13 85 60 60 10x MOD MODH 

lnz: 10x 

~ 10x 

~ 10x 
65-~ 27% pumice, ratios from 1:1 to 2:1, welding decreases with 

10x depth 

es Com; 

R14 .75 82 82 >10x MOD-H MODH NOTE: Critical samples from about68.4' to 68.9', 68.9' to 69.4', 

~ 69 4' to 69 8' 

ts:z::-.>; 

st 
~ 

70 ~ 
~ 

~ 
CORo: pinkish gray (5 YR 8/1 ), 28% pumice from 2 mm to 2 em, pumice 

R15 .75 58 58 >10x MOD-H s is light gray, lnlllled with sanldine and quartz, slightly welded, 30o/o 

l~§ 
sanidine and quartz, no visible lithics 

>10x 
NOTE: Switched to geo-barrel on R16 ~ 

~ 
>10x 

~ 
>10x lil 

1-
75 ~ 0 r-:-::; >10x C) 

l!i F1Z:: 
i 

COR~;· 
non-welded 

~ R16 1 38 50 0 >10x H s 

w R: z >10x 

~ -~ a: PJ: >10x a: 
~ 

~ ~ >10x 
80-

C!l 
>10x z ~ 

~ I~ 
·~ 

sample highly disturbed, area of oxidation Is a possible fracture, 
::!! b- R17 6 80 0 H·OEC s non-welded 
:5 1---. ------'· 
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Project Name: LANL CMRR Started: 1217/2002 Depth (ftl Hour Dale 
Prolect Number: 19435 Comoleted: 1211 0/2002 N/A 
Location: T A-55 Backfilled: 12/10/02 N/A 
Surface Elevation: 7291.6 !Driller: Szounar/Price I Logged bv: Ryan Merklev/Mall RaritY 
Drilling Method: HQ Wireline Core 

Rock 

.9 ci 8. 0 

I 
~ 01 

) z ~ & ~ 
c 

Description in c 

~ !.! ~ ! CD 

~ a .!! a ~ ~ 
I! E E ,g 

~ I! CD : CD 8j Ill 
~ a (!) f/) :a ;!!. LL f/) 

~ 
~ 
~ 

85-~ 
~ 

COR~: Qbt3 {TUFF) pinkish gray (5 YR 8/1 ), 35% pumice, pumice is 
R18 55 40 0 H·DEC s white In color 

~ NOTE: Special sample taken In this interval, Impossible to tell 

~ 
depth 

90 ~ 
~ 
~ 

"""'" increase In oxidation and mafic minerals 
R19 33 40 0 DEC s 

~ 
~ 
~ 

95-~ 

~ 
~ c""" highly disturbed sample, no characterization possible 

R20 .3 20 0 DEC s 

~ 
Bt 
~ 

100 I-

~ 
~ 

~ 
...,.,.. 

highly disturbed sample, no characterization possible 
R21 .17 BO 0 DEC s 

NOTE: trying shorter runs to improve recovery 

~ ~ 
~ ~ R22 0 DEC s 

8 ~ 
9 60 highly disturbed sample. no characterization possible 

1!1 ~ NOTE: Switched from a stratopack bit to a face discharge bit 
0 105 

I ~ -'---
z z::::sz:: COR" pinkish gray (5 YR B/1 ), coarser matrix, possible increase in 
~ ~ R23 2.6 70 0 DEC s sanidlne and quartz 
C! 

~ ~ NOTE: Collecting sample in lexan lube 
~ 
1!1 

~ g 
1!1 

~ ~ g 110 
..J e-z ~ -
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ProJect Name: LANL CMRR Started: 1217/2002 Depth (ft) Hour Date 
Proiect Number: 19435 Comoleted: 12/10/2002 N/A 
Location: TA-55 Backfilled: 12/10/02 N/A 
Surface Elevation: 7291.6 !Driller: Szounar/Price !Logged by: Rvan Merktev/Matt Rarltv 
Drilling Method: HQ Wlrellne Core 

Rock 

Cl 
Q) 

I ~ ~ j d a. Cl .s z ~ Q) 

~ 
c: 

Description § c: 

J ~ ! Q) 

~ ~ a. ::I 
a. E E e 0: 0 u 

Q) I!! Ill Ill :E .,. 0 I!! ~ 0 (,!) rn rn 0: u.. rn 

~ 
CORE Qbt3 (TUFF) pinkish gray (5 YR 8/1 ), non-welded since 81 .0' 

R24 2 35 0 DEC s 

~ 
~ 
~ 

115 ::6::"'i 

~ 
~ 

c......, no recovery, cuttings showed Qbt3 
R25 4 0 0 s 

~ 
NOTE: Still using texan tube 

~ 
12D-~ 
~ 
6t 

COAt: pale red (5 R 6/2), fine grained, ashy matrix, 30% pumice and 
R26 1.8 40 0 Sl. s 30% phenocrysts, non-welded to stightlywelded, formation 

~ 
becoming slightly harder 

NOTE: Formation became much harder at 123.5' 

~ R27 1.0 no recovery 

125 ~ 
~ 
z::::s:.r 
-v COR" Qbt2 (TUFF) pale red (5 R 6/2), fine grained, ashy matrix, 20% 

'V~ 
R28 17 94 94 3x SL S-MODH pumice to 2 em with ratios from 2:1 to 5:1, pumice Is light gray to 

white, 1 to 2% pyroxene and 3% llthtcs, 25% quartz and sanldine 
7\J. 5x from 1 to 2 mm, slight to moderate welding 

~s 
3x 

;t9 
-'\l_'; 4x 

130 
rs:r 2x 

~ 
'7-r; COAo:: pumcle ratio from 3:1 to 10:1 

R29 2 100 100 4x Sl. MODH 

;;; --9 NOTE: Increase In mechanical fractures may be due to face 

6 _v~ 5x discharge bit 
(!) 

ci i\J. NOTE: Switched back to stralapak bit 

i Sx 

-v .s: 

t-y 4x z 135 
2 
(!) \Z_'{ 6x 
i 

7Sf """'" moderate to densely welded 
~ R30 1 7 100 100 1x Sl. H 

§ '7- NOTE: Special sample from 136 6'to 140 8' 

tll _7-9 !: 
§ y- .. 
..J 

~ ·\7 
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ProJect Name: LANL CMRR Started: 1217/2002 Depth (ft) Hour Date 
ProJect Number: 19435 Completed: 12110/2002 N/A 
Location: T A-55 Backfilled: 12110/02 N/A 
Surface Elevation: 7291.6 !Driller: Szounar/Price ILooged b~ R~n Merkley/Malt Rari!Y 
Drillin!:l Method: HQ Wireline Core 

Rock 

CD 0 
0 

Cl 0 ~ I i ~ 1ii .9 & 
~ z '5i Description 

~ .9! CD ~ 5 .s Ci ;::, 5 Cl a. c a. a. E E 0 ts IB ~ e! c 0 e! CD (Q (Q 
~ '#. ~ 0 (!) tl) tl) a: u. 

14D- -y 

'ff"l 
r,\7. COR.:-

Obt2 (TUFF) pale red (5 R 6/2), 16 to 20% pumice 
R31 1.8 100 100 SL H 

'V .. NOTE: Special sample t41.0' to 146.0' 

17jr 1x 

rz..~ 
7.5[ 

1x 
145- 9-

~--9 
CORo; 18% pumice from 4 mm to 5 em with ratios of 2:1 to 6:1, pumice v R32 1.7 100 100 UN·SL H is light gray, 25% quartz and sanldine from 1 to 2 mm, 2 to 3% 

17y, lithics, moderately to densely welded 

fJ 
l;z_yr-
l'z_~ 

15D- 'r7~ 
In I 1x 

Boring Tennlnated@ 151.0' 

155 

~ 
160 

iii 

~ 
~ 

I z: 
~ 
I!! a:: a:: 165-::E u 
I!) 

9 
I!) 

~ . 
li! 
..J s •. 

----




