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Date: April 19, 2007
Refer To: EP2007-0231

Mr. James Bearzi

NMED-Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

Subject: Submittal of Drilling and Sampling Results from Boreholes Between Pit 2 and Pit 3
at Material Disposal Area C, Solid Waste Management Unit 50-009,
at Technical Area 50

Dear Mr. Bearzi:

Enclosed please find two hard copies with electronic files of the drilling and sampling results from
the four boreholes drilled between Pit 2 and Pit 3 at Material Disposal Area (MDA) C, Solid Waste
Management Unit 50-009, at Technical Area 50. The analytical data results are consistent with the
data from the other 36 boreholes drilled at MDA C and reported in the investigation report
submitted on December 6, 2006. The submission of these data completes the requirements set forth
in the approved MDA C investigation work plan.

If you have any questions, please contact Kent Rich at (505) 665-4272 (krich@lanl.gov) or
Rich Nevarez at (505) 845-5804 (rmevarez@doeal.gov).

Sincergly, Sincerely,

Carolyn A. Mangeng, Acting Adsogiate Director eorge J. Rael, Assistant Manager
Environmental Programs Depa of Energy

Los Alamos National Laboratory Los Alamos Site Office

An Equal Opportunity Employer / Operated by Los Alamos National Security, LLC for the
National Nuclear Security Administration of the U.S. Department of Energy



Mr. James Bearzi April 19, 2007
EP2007-0231

CAM/GIJR/KR:ew

Enclosure: 1) Two hard copies with electronic files—Drilling and sampling results from the
four boreholes between Pit 2 and Pit 3 at Material Disposal Area C, Solid Waste
Management Unit 50-009, at Technical Area 50

Cy: (w/enc):

G. Rael, DOE-LASO, MS A316

D. Gregory, DOE LASO, MS A316

R. Nevarez, DOE-NNSA-SC, SC1-111
K. Rich, EP-CAP, MS M992

EP-CAP File, MS M992

RPF, MS M707 (w/ two sets of CDs)
Public Reading Room, MS M992

Cy: (Letter and CDs only)
L. King, EPA Region 6
P. Reneau, EP-ERSS, MS M992

Cy: (w/o enc)

T. Skibitski, NMED OB

C. Mangeng, ADEP, MS J591
A. Dorries, EP-ERSS, MS M992
P. Reneau, EP-ERSS, MS M992
G. Dover, EP-CAP, MS M992
D. MclInroy, EP-CAP, MS M992
J. Sena, LATA

D. Davenport, LATA

ADEP File, MS J591
IRM-RMMSO, MS A150

An Equal Opportunity Employer / Operated by Los Alamos National Security, LLC for the
National Nuclear Security Administration of the U.S. Department of Energy
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Locations of Boreholes Between
Pit 2 and Pit 3 at MDA C

Pits
. Shafts
m Structure
2 ft Contour

" 10t Contour

/\/ 100 ft Contour

"\ Dirt Road

/\/ Paved Road

/™ Fence
Communication line

/\/ Electric line

/\/ Gas line

/\/ Industrial waste line

Sewer line

/U Water line

®  Borehole location

DATA SOURCES
Title; Owner; ID; Intended Scale; Publication Date.

1991 Hypsography (100ft); Los Alamos National Laboratory, ENV Remediation Services Project;
NA:Unknown; 1991

1991 Hypsography (10ft); Los Alamos National Laboratory, ENV Remediation Services Project;
NA:Unknown; 1991

1991 Hypsography (20t); Los Alamos National Laboratory, ENV Remediation Services Project;
NA;Unknown; 1991

1991 Hypsography (2t); Los Alamos National Laboratory, ENV Remediation Services Project;
"

NA:Unknown; 1

Boundary, Technical Areas; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; August 12,
2002,

Communication Lines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; August 8, 2002

Fences; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002.

Gas Lines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002

Industrial Waste Lines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6,
2002

Land Ownership Boundaries; Los Alamos National Laboratory, ENV Remediation Services Project;
ER2002-0578; 1:100,000; Unknown; Derived from Bureau of Land Management Land Status
Maps.

Location Ids; Los Alamos National Laboratory, ENV Remediation Services Project, ER2005-0200;
1:2,500; April 5, 2005,

Power Lines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002
Road Centerlines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002
Roads, Dirt; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002
Roads, Paved; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002,
Sewer Lines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002.
Structures; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002.
Water Lines; Los Alamos National Laboratory, UMAP-GIS; NA; Unknown; January 6, 2002.

Waste Storage Features; Los Alamos National Laboratory, ENV Remediation Services Project;
ER2003-0194; 1:2,500; March 3, 2003

100 0 100 200

Feet

GISLab Map No. m201457, GISLab Req. No. 13773
Cartography by: Doug Walther, April 22, 2005.
Modified by K. Rich, 4/17/07.

State Plane Coordinate System, New Mexico Central Zone
1983 North American Datum, Grid Provides Units in Feet
Contour Interval = 2 feet
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Coordinates of Boreholes Drilled Between Pit 2 and Pit 3 at MDA C

Table 1

Borehole Location ID Easting (ft) Northing (ft)
50-27437 1626071.365 1768544.285
50-27445 1626329.058 1768503.285
50-27446 1626444.258 1768486.154
50-27444 1626190.886 1768525.419
Table 2
Drilling Depths and Numbers of Samples Collected per Borehole Between Pit 2 and Pit 3 at MDA C
Pore-Gas Core Duplicate Trip Max. Core Max. Pore-Gas
LocationID | Samples Samples Samples Blanks Rinsates Depth (ft) Depth (ft)
50-27437 5 5 1 1 1 80-82 80
50-27444 10 10 2 2 1 332.5-335 335
50-27445 5 5 2 2 1 80-82.5 80
50-27446 5 5 1 2 1 80-82.5 80
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Table 5
Summary of Pore-Gas Samples Collected Between Pit 2 and Pit 3 at MDA C

= 2 = S

£ 2 = g £ o

o =% =2 = Q

K o 8 88 = 2
50-27437 | MD50-07-75329 10-10 2/20/2007 | 6719S* | 6718S
50-27437 | MD50-07-75328 20-20 2/20/2007 | 6719S | 6718S
50-27437 | MD50-07-75327 32-32 2/20/2007 | 6719S | 6718S
50-27437 | MD50-07-75326 60-60 2/16/2007 | 6703S | 6702S
50-27437 | MD50-07-75325 80-80 2/16/2007 | 6703S | 6702S
50-27444 | MD50-07-75367 20-20 3/1/2007 6793S | 6794S
50-27444 | MD50-07-75366 35-35 3/1/2007 6793S | 6794S
50-27444 | MD50-07-75365 60-60 3/1/2007 6793S | 6794S
50-27444 | MD50-07-75364 80-80 3/1/2007 6790S | 6782S
50-27444 | MD50-07-75363 97-97 2/28/2007 | 6790S | 6782S

50-27444 MD50-07-75362 140-140 2/28/2007 6790S 6782S

50-27444 MD50-07-75361 197-197 2/27/2007 6777S 6776S

50-27444 MD50-07-75360 247-247 2/27/2007 6777S 6776S

50-27444 MD50-07-75359 296-296 2/27/2007 6777S 6776S

50-27444 MD50-07-75358 335-335 2/26/2007 6758S 6756S

50-27445 MD50-07-75386 10-10 2/22/2007 6743S 6742S
50-27445 MD50-07-75385 20-20 2/22/2007 6743S 6742S
50-27445 MD50-07-75384 35-35 2/21/2007 6732S 6731S
50-27445 MD50-07-75383 62-62 2/21/2007 6732S 6731S
50-27445 MD50-07-75382 80-80 2/21/2007 67328 6730S
50-27446 MD50-07-75410 10-10 2/24/2007 6757S 6755S
50-27446 MD50-07-75409 20-20 2/24/2007 6757S 6755S
50-27446 MD50-07-75408 32-32 2/23/2007 6752S 6751S
50-27446 MD50-07-75407 61-61 2/23/2007 67528 67518
50-27446 MD50-07-75406 80-80 2/23/2007 67528 67518

— = Analytical request number.
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Table 9
Summary of Radionuclides Detected above Background/Fallout Values,
or Detected Where Fallout Values Not Available in Fill and Tuff at MDA C

(=]
<
N
£
=
K=
5]
5
[
h ©o I3
[ g‘ ~ m. a.
=) = = E e £ £
- [ = = . S =
@ k] = 5 S = =
3 = < S s = o o
g 8 g 3 £ 2 E] E}
n S (=} = < o o o
Soil, Fill Background Value® 0.013° 1.65° 0.023° 0.054°
Qbt 2,3,4 Background Value® na° na na na
MD50-07-75351 50-27444 |20.00-22.50 |Qbt3 —d — 0.064 0.352
MD50-07-75355 50-27444 35.00-37.50 Qbt 3 — — — 0.227
MD50-07-75352 50-27444 60.00-65.00 Qbt 3 — — — 0.052
MD50-07-75354 50-27444 80.00-82.50 Qbt 3 — — — 0.046
MD50-07-75374 50-27445 2.50-5.00 Fill 0.102 — — 0.863
MD50-07-75398 50-27446 | 2.50-5.00 Fill 0.566 0.164 0.078 8.96

Note: Units are pCi/g.

@ BVs from LANL 1998, 059730.

b Background value applies to samples collected from 0-6 in. only.
° ha = Not available.

d_= Not detected or not detected above BV/FV.
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Table 11
Summary of Tritium Detected in Pore Gas at MDA C

Tritium
Sample ID Location ID Depth (ft) (pCilL)

MD50-07-75329 | 50-27437 |10.00-10.00 3770 (J)

MD50-07-75328 | 50-27437 | 20.00-20.00 5920 (J)

MD50-07-75327 | 50-27437 |32.00-32.00 4930 (J)

MD50-07-75326 | 50-27437 | 60.00-60.00 1360

MD50-07-75325 | 50-27437 | 80.00-80.00 1900

MD50-07-75367 | 50-27444 | 20.00-20.00 92300

MD50-07-75366 | 50-27444 | 35.00-35.00 20300

MD50-07-75365 | 50-27444 | 60.00-60.00 6420

MD50-07-75364 | 50-27444 | 80.00-80.00 3580

MD50-07-75363 | 50-27444 | 97.00-97.00 4270

MD50-07-75362 | 50-27444 | 140.00-140.00 | 3950

MD50-07-75361 | 50-27444 | 197.00-197.00 |2610

MD50-07-75360 | 50-27444 | 247.00-247.00 | 1990

MD50-07-75359 | 50-27444 | 296.00-296.00 | 3390

MD50-07-75358 | 50-27444 | 335.00-335.00 |720

MD50-07-75386 | 50-27445 | 10.00-10.00 1320 (J

MD50-07-75385 | 50-27445 |20.00-20.00 1440 (J

MD50-07-75383 | 50-27445 |62.00-62.00 2630 (J

)
)
MD50-07-75384 | 50-27445 | 35.00-35.00 | 2260 (J)
)
)

MD50-07-75382 | 50-27445 | 80.00-80.00 1980 (J

MD50-07-75410 | 50-27446 | 10.00-10.00 1800

MD50-07-75409 | 50-27446 | 20.00-20.00 1510

MD50-07-75408 | 50-27446 | 32.00-32.00 3780

MD50-07-75407 | 50-27446 | 61.00-61.00 4120

MD50-07-75406 | 50-27446 | 80.00-80.00 5490
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Los Alamos National Laboratory
Borehole Log

Project: MDA C Investigation Work Plan
Borehole Location ID: 50-27437
Coordinates : 1626085.0 E/ 1768544.0 N
Attitude: Vertical

TA-50 SWMU: 50-009 Page 1 of 2
Start Date: 02/08/07 End Date: 02/10/07
Ground Surface Elevation: 7257.8 ft
Total Depth (TD): 82.5ft

Geologist/ Co.: Dave Frank/LATA

Depth to Groundwater: Not encountered

Driller/Co.: Jesse Garcia/Water Development Corporation
Estimated depth of adjacent disposal unit(s): 9.2 ft
Core Barrel: 3.8" OD, 5.0 ' long lexan lined split-spoon
Drilling Equipment: CME-85 4 1/4" ID hollow stem auger (HSA) with continuous core
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Los Alamos National Laboratory

Borehole Log
TA-50/SWMU 50-009

MDA C Investigation Work Plan

Page 2 of 2

Sample Location ID: 50-27437

Notes

Lithology

Hun a160j0yiT

6o o1ydelis

sainioeid

9109 Ul 3IN1SIO 3|qISIA
# 9|dwes |ea1uyosaloas
# a|dwes seb-alod pug

(XXXXX-20-0SQAWN)

# o|dwes seb-aiod 1ST
(XXXXX-20-0SAWN)

# o|dwes 210D

(*g0) Bulussiog pey 810D

(wdd)Buluaalas id 910D

AJaN0231 95/unl 810D

(1) yidaa

82.5 ft.

TD =

Qbt3 continued.
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Attitude: Vertical

Los Alamos National Laboratory

Project: MDA C Investigation Work Plan
Borehole Location ID: 50-27444
Coordinates : 1626240.0 E/ 1768518.0 N

Borehole Log

Estimated depth of adjacent disposal unit(s): 9.5 ft
Core Barrel: 3.8" OD, 5.0 ' long lexan lined split-spoon
Drilling Equipment: CME-85 4 1/4" ID hollow stem auger (HSA) with continuous core

Driller/Co.: Jesse Garcia/Water Development Corporation

TA-50 SWMU: 50-009
Start Date: 02/17/07 End Date: 02/26/07
Ground Surface Elevation: 7252.2 ft

Total Depth (TD):
Geologist/ Co.:

3355 ft

Page 1 of 6

Dave Frank/LATA

Depth to Groundwater: Not encountered
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Los Alamos National Laboratory

Borehole Log
TA-50/SWMU 50-009

MDA C Investigation Work Plan

Page 2 of 6

Sample Location ID: 50-27444

Notes
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MDA C Investigation Work Plan
Sample Location ID: 50-27444

Los Alamos National Laboratory

Borehole Log
TA-50/SWMU 50-009

Page 3 of 6

Core Rad Screening (apy)
(MD50-07-XXXXX)

(MD50-07-XXXXX)
1st Pore-gas Sample #

Depth (ft)
Core Sample #

2nd Pore-gas Sample #
Geotechnical Sample #
Visible Moisture in core

Fractures
¢ Graphic Log

Lithologic Unit

Lithology

Notes

100, Core run/% recovery
©| Core PID Screening(ppm)

N

o
>

100%
o

NDA

4%
o

NDA

50%
o

NDA

50%
o

NDA

— 145 75368

100%
o

NDA

NDA
NDA

40% | 100%

60%
o

NDA

100%
o

NDA

50%
o

NDA

90%
o

NDA

80%
o

NDA

100%
o

NDA

100%
o

NDA

— 140 75362 Jccon:

z
>
z
>
g
9
A

No >

No >

No >

No >

No >
No Nl

No >

No >

No >

No >

No Ncaly:

No >

Unit 2, Tshirege Member, Bandelier Tuff

Qbt2: Pale red, strongly
indurated, slightly
welded, dry, devitrified
ash flow with 20%
quartz phenocryrsts
from 0.5 - 1.0 mm, and
10% sanidine
phenocryrsts up to 1.0
mm showing schiller
blue iridescence.
Hollow-stem auger
drilling typically
required use of pull
down force or center
bit.

No C

Unit 1v

(185.0, 240.0)

Qbtlv: Pinkish gray to
light gray, nonindurated
to slightly indurated,
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Los Alamos National Laboratory

MDA C Investigation Work Plan

Borehole Log

TA-50/SWMU 50-009

Sample Location ID: 50-27444 Page 4 of 6
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Los Alamos National Laboratory

Borehole Log

50/SWMU 50-009

TA

MDA C Investigation Work Plan
Sample Location ID: 50-27444

Page 5 of 6
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Los Alamos National Laboratory

Borehole Log
TA-50/SWMU 50-009

MDA C Investigation Work Plan

Page 6 of 6

Sample Location ID: 50-27444

Notes

Lithology
Otowi Formation Tuff,

pumice beds, sand,
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Borehole Log

Project: MDA C Investigation Work Plan

Borehole Location ID: 50-27445

Coordinates : 1626370.0 E/ 1768498.0 N

Attitude: Vertical

Driller/Co.: Jesse Garcia/Water Development Corporation
Estimated depth of adjacent disposal unit(s): 9.5 ft
Core Barrel: 3.8" OD, 5.0 ' long lexan lined split-spoon

Los Alamos National Laboratory

TA-50 SWMU: 50-009
Start Date: 02/12/07 End Date: 02/13/07
Ground Surface Elevation: 7248.2 ft

Total Depth (TD):
Geologist/ Co.:

82.5 1t

Page 1 of 2

Dave Frank/LATA

Depth to Groundwater: Not encountered

Drilling Equipment: CME-85 4 1/4" ID hollow stem auger (HSA) with continuous core
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L g 01 |NDA No OC dry, devitrified ash flow. surface

- 20 = 75375| 75385 O casing.

C 8 | o [NDA No 7 s

L = O =

- 8 | o [NDA No o 8

—25 [—= Ol 3

C g | 05 [NDA No Y g

B = C m

- g | 0.5 [NDA No Ol &

—30 — s 2

- 8 | o [NDA No OC S

- = N

- | o [NDA No OC >

35 75379 75384 O =

- 2 0 |NDA No o =

- = OC o5

- S | 0 |NDA No Al =

—40 — Qi 5

n " oy

L S 0 |NDA No (]

45 £

- = O

C 2 | 0o |NDA No &Y

50 5%

C ee e

L g | 0 |NDA No O

41




Los Alamos National Laboratory

Borehole Log
TA-50/SWMU 50-009

MDA C Investigation Work Plan

Page 2 of 2

Sample Location ID: 50-27445

Notes

Lithology
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Qbt3 continued.

Light reddish gray,

slightly indurated to

moderately indurated,
nonwelded, dry,

devitrified ash flow.

&—— yn] seepueg ‘Jequisly ebaiys) ‘g yun ——>

J-UNUNUL UL UL UL U UL UL U UL U

O0=0:0:20=050::0:20=0:0::0:20=:0:0

o o o o o o
P4 =z P4 P4 =z =z
<
pd
<
z
) [N
© ©
32} [32)
Lo Lo
~ ~
O~ o
N~ <o}
|mm [32)
[Yol¥e] [Ye)
N~~~ ~
< < < < < <
a a a a a a
P4 =z P4 P4 =z =z
3
RS o o o o o
%001 %001 %001 %001 %08 %001

42



Borehole Log

Project: MDA C Investigation Work Plan

Borehole Location ID: 50-27446

Coordinates : 1626498.0 E/ 1768477.0 N

Attitude: Vertical

Driller/Co.: Jesse Garcia/Water Development Corporation
Estimated depth of adjacent disposal unit(s): 8.8 ft
Core Barrel: 3.8" OD, 5.0 ' long lexan lined split-spoon

Los Alamos National Laboratory

TA-50 SWMU: 50-009
Start Date: 02/15/07 End Date: 02/16/07
Ground Surface Elevation: 7244.05 ft

Total Depth (TD):
Geologist/ Co.:

82.5 1t

Page 1 of 2

Dave Frank/LATA

Depth to Groundwater: Not encountered

Drilling Equipment: CME-85 4 1/4" ID hollow stem auger (HSA) with continuous core
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Sample Location ID: 50-27466

Notes

Lithology
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Qbt3 continued.

Light reddish gray,

slightly indurated to

moderately indurated,
nonwelded, dry,

devitrified ash flow.
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