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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James P. Bearzi, Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Bldg. 1
Santa Fe, New Mexico 87505

Dear Mr. Bearzi:

Subject: Response to Request for Information Pursuant to the New Mexico Hazardous
Waste Act and the Resource Conservation and Recovery Act, Los Alamos
National Laboratory (LANL), EPA ID NM0890010515

The purpose of this letter is for the Department of Energy (DOE) and the University of
California (UC) to provide supplemental information in response to the New Mexico
Environment Department’s (NMED) Request for Information (RI, Mr. James Bearzi,
Hazardous Waste Bureau, dated February 12, 2001) pertaining to the Los Alamos
National Laboratory, EPA ID NM0890010515. This information is part of DOE/UC’s
response to Request No. 18, as specified in the March 1, 2001 letter. A brief summary of
this response is provided below. The complete response and its supporting documentation
are enclosed with this letter.

Summary of Response to Request No. 18

As stated in the DOE/UC March 1, 2001 response, the data requested by NMED in
Request No.18 falls into three categories: (1) data not previously submitted to NMED as
part of published investigation reports; (2) electronic data supporting previous reports or
as-yet unpublished investigation reports that were not previously submitted to NMED;
and (3) field data, including logbooks, core logs, sample collection logs, field screening
data, field survey/project scoping data, mobile laboratory data, etc. Categories 1, 2, and 3
data are being submitted today in response to this request, as discussed in the enclosed
response.
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Mr. James P. Bearzi 2 MAY 31 2001

The Category 1 data included in this submittal consist of the documents listed in
Appendix A. The Category 2 data included in this submittal consist of both the electronic
(on CD-ROM) and hard copy formats requested in Part 2 of Attachment A to Request
No. 18 for the sites listed in Table A-1. Data sets for 48 of the 108 potential release sites
(PRSs) listed in Part 1 of Attachment A to Request No. 18 are provided herein as
Appendix C (electronic data) and Appendix D (hard copy data).

These Category 2 data sets have undergone routine quality checks and are certified in
accordance with DOE/UC’s Hazardous Waste Facility Permit requirements. Today’s
submittal supersedes in part the non-certified Category 2 data submitted on March 16,
2001. The enclosed response lists the specific PRSs for which data are being provided
today, and indicates which electronic and hard copy data files submitted to NMED on
March 16, 2001 are superseded by today’s submittal.

Category 3 data are being submitted today as listed in Appendix B. In accordance with
Instructions 4 and 5, page 3 of NMED’s February 12, 2001 letter, as amended in
NMED’s March 13, 2001 letter, DOE and UC are submitting two copies of documents
responsive to the modified definition of Category 3 data (i.e., borehole logs, well
construction details/schematics, and pilot testing reports) that were provided in NMED’s
March 23, 2001 letter.

The listing of the persons responsible for the production of the data used to answer all
portions of the response was included in the March 1, 2001 submittal, as required by
Request Nos. 20 and 21 of your February 12, 2001 letter. No additional personnel were
involved with today’s submittal. A certification for the Category 2 data is enclosed as
required by 20.4.1 NMAC, Subpart IX, §270.11(d)(1).

Additional information will be provided to NMED as it becomes available, in accordance
with the schedule in our March 1, 2001 response. If you have questions concerning this
submittal, please contact Gene Turner of my staff at (505) 667-5794 or Jack Ellvinger,
UC/LLANL, at (505) 667-0633.

Sincerely,
BAY -
Joseph C. ella
Assistant Afea Manager
LAAME:3GT-013 Office of Environment

Enclosures

cc:
See page 3
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cc w/o enclosures:

David Neleigh, Chief (6PD-N)

New Mexico/Federal Facilities Section
Environmental Protection Agency
Region 6

1445 Ross Avenue, Suite 1200

Dallas, Texas 75202-2733

Greg Lewis, Director

Water and Waste Management Division
New Mexico Environment Department
Harold S. Runnels Building

1190 St. Francis Drive

P. 0. Box 26110

Santa Fe, NM 87502

Carl Will

LANL Permits Project Leader
Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Bldg. 1
Santa Fe, New Mexico 87505

John E. Kieling, Manager

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Bldg. 1
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John Young

Hazardous Waste Bureau
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Office of General Counsel
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Response to Request for Information
Pursuant to the New Mexico Hazardous Waste Act
‘and the Resource Conservation and Recovery Act

Los Alamos National Laboratory
EPA ID No. NM0890010515

Introduction

The following information is the June 1, 2001, portion of the response by Los
Alamos National Laboratory (LANL) to a Request for Information (RI) sent by the
New Mexico Environment Departiment (NMED) on February 12, 2001. The full
title of the Rl is “Request for Information Pursuant to the New Mexico Hazardous
Waste Act and the Resource Conservation and Recovery Act, Los Alamos
National Laboratory, EPA ID No. 0890010515,” received by LANL on February
16, 2001. The RI asked for additional information regarding corrective action
requirements in conjunction with the renewal of the LANL Resource
Conservation and Recovery Act Hazardous Waste Facility Permit, originally
issued on November 8, 1989.

This portion of the response includes information submitted in follow-up to the
initial LANL response submitted on March 1, 2001, and subsequent responses.
This response includes several tables and appendices providing supplemental
information for Request No. 18 of the RI, as discussed in the following
paragraphs.

18.  For each Site listed in Part 1 of Attachment A, please submit all analytical
data in LANL’s possession that has not been previously submitted to NMED.
Include data that was obtained under a RCRA Facility Investigation for the Site
and for which an RFI Report has not been submitted to NMED. Submit the data
in compliance with the format and content requirements set forth in Part 2 of
Aftachment A.

As stated in the Laboratory’s March 1, 2001 letter, for the 108 PRSs listed in
Attachment A, Part 1 of NMED’s letter, data responsive to Request No. 18 falls
into three general categories (defined here for purposes of this response only).

e Category 1 data are data reported in documents previously published (by the
Laboratory and others) that have not been previously submitted to the NMED.
Some of these data might also be included in Category 2 (defined below),
while other data may not. By nature, Category 1 data consist of hard copy
records (i.e., published documents). Category 1 documents are listed in
Appendix A. Two copies of each document are enclosed.

o Category 2 data are electronic data currently contained in (or planned to be
~included in) the database housed in the Laboratory’s Facility for Information
Management, Analysis, and Display (FIMAD). This includes both data in
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published reports that have not been previously submitted to NMED (i.e.,
Category 1 data) and data not yet published in reports. Category 2 data,
therefore, consist of both electronic and hard copy records. Today's submittal
includes Category 2 data.

e Category 3 data are data not contained in FIMAD, but housed elsewhere in
the form of field data records, core logs, geophysical logs, field logbook
entries, sample collection logs, screening data, field survey/project scoping
data, mobile laboratory data, field screening samples, etc. (i.e., data
described in Attachment A, Part 2 [page 3] of NMED’s letter as “other
applicable data results”). In accordance with Instructions 4 and 5 on page 3
of NMED’s February 12, 2001, letter (as amended in NMED’s March 13, 2001
letter), LANL is submitting two copies of documents responsive to the
modified definition of Category 3 data (i.e., borehole logs, well construction
details/schematics, and pilot testing reports). Category 3 data, therefore,
consist primarily of hard copy (and, occasionally, electronic) records. Today’s
submittal includes Category 3 data, as listed in Appendix B.

Category 2 data included in this submittal consist of both the electronic (on CD-
ROM) and hard copy formats requested in Part 2 of Attachment A to Request No.
18 for the sites listed in Table A-1. Data sets for 48 of the 108 PRSs listed in
Part 1 of Attachment A to Request No. 18 are provided herein as Appendix C
(electronic data) and Appendix D (hard copy data).

Table A-1
List of Sites Included in Category 2 Data Submittal
ER PRS Number NMED Attachment A NMED Attachment A
SWMU Number PRS Name

16-008(a)-99 16-008(a) 90's Line

16-003(0) 16-003(0) Fish Ladder
49-001(a)-00 49-001(a-g) MDA-AB
06-007(a)-99 06-007(a)-99 MDA-F

09-013 09-013 MDA-M

08-006(a) 08-006(a) MDA-Q
21-016(a)-99 21-016(a)-99 MDA-T
21-018(a)-99 21-018(a)-99 MDA-V

The Category 2 data sets being submitted today have undergone the
Laboratory’s routine quality checks and are certified in accordance with the
Laboratory’s Hazardous Waste Facility Permit requirements. Today’s submittal
supercedes in part the non-certified Category 2 data submitted to the NMED on
March 16, 2001. The previously submitted electronic data files that are being
replaced by today’s submittal are listed in Table A-2.
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Table A-2
March 16, 2001, Electronic Data Files Superceded by Today’s Submittal

Excel File Name
06-007(a)_INORGANIC
06-007(a)_ORGANIC
06-007(a)_RAD
09-013_
09-013_INORGANIC
09-013_ORGANIC
09-013_OTHER
09-013_RAD
16-003(0)_INORGANIC
16-003(0)_ORGANIC
21-007_
21-007_INORGANIC_12647
21-007_INORGANIC_12661
21-007_INORGANIC_12664
21-007_INORGANIC_12667
21-007_INORGANIC_12678
21-007_INORGANIC_12691
21-007_INORGANIC_12695
21-007_INORGANIC_12700
21-007_INORGANIC_12721
21-007_INORGANIC_12724
21-007_INORGANIC_12738
21-007_INORGANIC_12741
21-007_INORGANIC_12752
21-007_INORGANIC_12758
21-007_INORGANIC_12996
21-007_INORGANIC_13002
21-007_INORGANIC_13007
21-007_INORGANIC_13013
21-007_INORGANIC_13030
21-007_INORGANIC_13040
21-007_INORGANIC_13047
21-007_INORGANIC_13053
21-007_INORGANIC_13058
21-007_INORGANIC_13070
21-007_INORGANIC_13076
21-007_INORGANIC_13080
21-007_INORGANIC_13091
21-007_INORGANIC_13093
21-007_INORGANIC_13125
21-007_INORGANIC_13148
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Excel File Name

21-007_INORGANIC_13156

21-007_INORGANIC_13163

21-007_INORGANIC_13293

21-007_INORGANIC_15238

21-007_INORGANIC_15240

21-007_INORGANIC_15246

21-007_ORGANIC_SVOA_12648

21-007_ORGANIC_SVOA_12662

21-007_ORGANIC_SVOA_12673

21-007_ORGANIC_SVOA_12679

21-007_ORGANIC_SVOA_12692

21-007_ORGANIC_SVOA_12701

21-007_ORGANIC_SVOA_12703

21-007_ORGANIC_SVOA_12714

21-007_ORGANIC_SVOA_12722

21-007_ORGANIC_SVOA_12725

21-007_ORGANIC_SVOA_12739

21-007_ORGANIC_SVOA_12742

21-007_ORGANIC_SVOA_12753

21-007_ORGANIC_SVOA_12995

21-007_ORGANIC_SVOA_13008

21-007_ORGANIC_SVOA_13014

21-007_ORGANIC_SVOA_13019

21-007_ORGANIC_SVOA_13031

21-007_ORGANIC_SVOA_13046

21-007_ORGANIC_SVOA_13059

21-007_ORGANIC_SVOA_13071

21-007_ORGANIC_SVOA_13081

21-007_ORGANIC_SVOA_13092

21-007_ORGANIC_SVOA_13095

21-007_ORGANIC_SVOA_13126

21-007_ORGANIC_SVOA_13149

21-007_ORGANIC_SVOA_13157

21-007_ORGANIC_SVOA_13294

21-007_ORGANIC_SVOA_15187

21-007_ORGANIC_SVOA_15193

21-007_ORGANIC_SVOA_15231

21-007_ORGANIC_VOA

21-007_OTHER

21-007_RAD

21-016(a)_INORGANIC

21-016(a)_ORGANIC_SEMI

21-016(a)_ORGANIC_SEMIGCMS

21-016(a)_ORGANIC_SEMIN

21-016(a)_ORGANIC_VOAGCMSN

21-016(a)_RAD

21-018(a)_
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Excel File Name
21-018(a)_INORGANIC
21-018(a)_ORGANIC
21-018(a)_OTHER
21-018(a)_RAD
49-001(a)_INORGANIC
49-001(a)_RAD
49-001(b)_
49-001(b)_INORGANIC
49-001(b)_ORGANIC
49-001(b)_OTHER
49-001(b)_RAD
49-001(c)_
49-001(c)_INORGANIC
49-001(c)_RAD
49-001(d)_
49-001(d)_INORGANIC
49-001(d)_RAD
49-001(e)_INORGANIC
49-001(e)_RAD
49-001(f)_INORGANIC
49-001(f)_RAD

Table A-3 lists the page numbers in the previously submitted hardcopy data
submittal that are being superceded by today’s hardcopy submittal.

Table A-3
March 16, 2001, Hardcopy Submittal Pages Superceded by Today’s Submittal
Attachment A PRS Name Page Numbers
Fish Ladder 2500 through 2568
MDA-AB ‘ 2944 through 3141
MDA-F 4960 through 5000
MDA-M 5237 through 5649
MDA-T 6092 through 8386
MDA-V 8746 through 9236

The following considerations apply to today’s Category 2 data submittal.

e The Location ID and Sample ID list for each PRS has been verified by
checking hardcopy records and maps.

5 05/31/01



e Analytical data for samples that represent environmental media that has
subsequently been removed in a remedial action have been identified and are
provided in a separate Excel file for each site, as applicable.

e Analytical data for samples collected solely for the purposes of waste
characterization, health and safety, field screening, background
characterization, and quality control have been identified and are provided in
separate Excel files for each site.

e Screening-level analytical data, including that reported by mobile laboratories,
have been identified and are provide in a separate Excel file for each site, as
applicable.

e The focused data validation qualifier (Item No. 18 on page 3, Part 2 of
Attachment A) has been provided in each data set. The focused data
validation qualifier is assigned as part of the quality assurance process based
on an evaluation of the analytical laboratory-provided qualifier and ER Project
routine validation qualifier.

Category 3 data are being submitted today for PRSs listed in Attachment A, Part
2 of NMED’'s February 12, 2001, letter that are overseen by the LANL
Environmental Restoration Project’'s Material Disposal Areas Focus Area and the
RCRA Corrective Actions Focus Area, Firing Sites Team. In accordance with
Instructions 4 and 5 on page 3 of NMED’s February 12, 2001, letter (as amended
in NMED’s March 13, 2001 letter), LANL is submitting two copies of documents
responsive to the modified definition of Category 3 data (i.e., borehole logs, well
construction details/schematics, and pilot testing reports). Appendix B is a list of
the Category 3 documents being submitted today.
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Document: LANL HWA/RCRA R}

Revision No.: 0.0 15-Day Response
Date: June 1, 2001

CERTIFICATION

CATEGORY 1 AND 2 DOCUMENTS SUBMITTED IN THE
JUNE 1, 2001, RESPONSE TO REQUEST FOR INFORMATION PURSUANT TO THE
NEW MEXICO HAZARDOUS WASTE ACT AND THE RESOURCE CONSERVATION AND
RECOVERY ACT, LOS ALAMOS NATIONAL LABORATORY EPA ID No. 0830010515

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the information,
the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.
| am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

1 /‘\4\4 5/ , Lec/
Denffis J. Efickson Date Signed
Division Director for Environment, Safety, and

Health Division

Los Alamos National Laboratory

Operator
W@M—\ 5/3/o1
Joseph €. Vozell Date Signed

Assistant Area Manager, Los Alamos Area Office
U.S. Department of Energy

Albuquerque Operations

Owner/Operator



APPENDIX A

CATEGORY 1 HARDCOPY DOCUMENTS

Hardcopies were provided to
the New Mexico Environment Department as a separate package.



Appen;'lix A

Category 1 Hardcopy Documents

PRS

Title/Subject

Date of
Document

LA-UR # or
Reference #

ERID #

LI
Request Number

Due Date to NMED

Special Notes/Comments

Contact Person

21-016(a)-99

RF!I Report for
Potential
Release Sites
21-016(a-c), 21+
011(c), 21-
028(a), C-21-
009, C-21-012

Nov-96

LA-UR-96-4508

69781

18

6/1/01

John Hopkins

5/30/01
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APPENDIX B

CATEGORY 3 HARDCOPY INFORMATION

Hardcopies were provided to
the New Mexico Environment Department as a separate package.
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Appendix B

Category 3 Hardcopy Information

PRS No. ERID # Request Number
39-001(b) MDA Y 70013 18
33-002(a)-99 MDA-K 70014 18
36-001 MDA-AA 70015 18
39-008 70016 18
39-004(a-e) 70017 18
33-008(e) 70018 18
33-003(b) MDA-D 70019 18
15-008(a) 70020 18
15-006(d) 70021 18
15-006(c) 70022 18
15-006(a) 70023 18
15-004(f) 70024 18
15-007(b) MDA Z 70025 18
15-007(a) MDA N 70026 18
21-016(a)-99 69789 18
21-018 69764 18
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APPENDIX C

CATEGORY 2 ELECTRONIC DATA

Electronic copies were provided to
the New Mexico Environment Department.



APPENDIX D

CATEGORY 2 HARDCOPY DATA

Hardcopies were provided to
the New Mexico Environment Department as a separate package.



RFI Report for
Potential Release
Sites

21-016(a-c)
21-011(c)
21-028(a)
C-21-009
C-21-012

Material Disposal AreaT

Field Unit 1

Environmental
Restoration
Project

November 1996

A Department of Energy
Environmental Cleanup Program

Los Alamos

NATIONAL LABORATORY

LA-UR-96-4508
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1.0 INTRODUCTION

This report presents the results of a portion of the Phase I Resource Conservation and
Recovery Act (RCRA) Facility Investigation (RFI) at Material Disposal Area T (MDA T) and its
drainage area at Technical Area (TA) 21 of Los Alamos National Laboratory (LANL). included
in this report are data from the surface investigation, the approach used to assess and analyze
these data, conclusions drawn from these data, and recommendations for further surface
investigations at MDA T.

The history of operations at MDA T, data from previous investigations, and the sampling and
analysis plan for surface and subsurface investigations are presented in Section 16.3 of the
TA-21 Operable Unit RFl Work Plan (LANL 1991, 0689).

The investigationsat MDA T addréss seven potential release sites (PRSs), which were defined
in the TA-21 Operable Unit RF1 Work Plan (LANL 1991, 0689). Four of these sites
(PRSs 21-016][a, b, and c] and PRS 21-011[c]) are Hazardous and Solid Waste Amendments
(HSWA) solid waste management units (SWMUs) listed in Module VIil of LANL's RCRA
operating permit. Three of these sites, PRS 21-028(a) and areas of concern (AOCs) C-21-009
and C-21-012, are not HSWA SWMUs.

1.1 General Site History

TA-21 is located on Delta Prime (DP) Mesa, immediately east-southeast of the Los Alamos
townsite and on the northern boundary of LANL (Fig. 1.1-1 and Fig. 1.1-2). TA-21 was used
primarily for plutonium research, metal production, and related activities from 1945 to 1978.
Additional background information is presented in Chapter 3 of the TA-21 Operable Unit RFI
Work Plan (LANL 1991, 0689).

MDA T is located midway along DI5 Mesa (Fig. 1.1-3) and measures approximately 2.21 acres. .

Contributors to surface contamination at MDA T include spills of radioactively contaminated P’*ﬂ
_.cement paste.that were pumped into asphait-lified disposal ;hafts and retrievable corrugated Jvf/%

metal pipes. At the locations where the radioactively contaminated cement paste was spilled,

two AOCs (C-21-009 and C-21-012) have been identified. Spilled material may also have run

into the drainages below MDA T. A satellite container storage area, SWMU 21-028(a), may

also have contributed to surface contamination at MDA T, but its exact location is unknown. in

addition, activities at facilities surrounding MDA T, the old waste facility (Building 35 built in

1952) to the south, and the new waste facility (Building 257 builtin 1967) to the east, may have
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contributed to surface contamination at MDA T. The drainage from the new waste treatment
facility was a national poliutant discharge elimination system (NPDES) permitted outfall
(SWMU 21-011[k]) but it may also have contributed to surface contamination in the drainage
below MDA T. Recent interviews with LANL staff involved with operating the waste treatment
operations at building TA-21-257 indicate that there was at least one instance when the effluent
that was intended to be discharged to the outfall at 21-011(k) was directed to bed 4 of MDA T
and overflowed across the north perimeter road and into DP Cariyon. itis probable that MDA T
drainage would affect the outfall at SWMU 21-011(k).

Major contributors to subsurface contamination at MDA T include (1) four absorption beds
(SWMU 21-016[a]) used in the disposal of liquid wastes from TA-21 activities, (2) the
retrievable waste storage area located between absorption beds 1 and 3 from which all waste
had been removed by 1986 (SWMU 21-016[b)), (3) the disposal shafts (SWMU 21-016[c])
located between absorption beds 2 and 4, and (4) a distribution box (SWMU 21-011[c]) located
between absorption beds 1 and 2. There is some confusion about the identity of SWMU
21-016(b), which has been assigned to the retrievable waste storage area and to a caisson in
the northwest corner of absorption bed 1. According to the 21-016 SWMU report, dated October
31, 1990, “A pit, TA-21-186 (SWMU 21-016[b]), was built in 1959 of redwood and it was about
6 ft by 10 ft by 30 ft deep. The pit was located between two rows of adsorption beds. This pit,
referred to as the ‘Snake Pit’, was used for monitoring purposes and did not contain waste.
From 1974 to 1982, transuranic wastes were mixed with cement and pumped into corrugated
metal pipes into the pit. There were 175 corrugated metal pipes (2.5 ft in diameter, 20 ft long)
in the pit, which was located between adsorption beds 1 and 3. in 1984 to 1986, the pipes were
transported to TA-54 with the intention of shipping them to the WIPP site near Carisbad, NM.”
The SWMU report also states, “A 30-ft deep caisson (the ‘Snake Pit') was dug to obtain
horizontal cores in 1961...” (LANL 1990, 0145). It is clear by the descriptions in the SWMU
report that, although the phyéical description of the caisson is given, the retrievable waste
storage area is actually the SWMU because “...transuranic wastes were mixed with cement and
pumped into corrugated metal pipes into the pit.”

in 1987, the surface of MDA T was regraded to slope into DP Canyon and to control run-on and
run-off. The regraded surface was capped with 6—-12 in. of topsoil and reseeded.
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The absorption beds at MDA T received americium-241, plutonium-238, plutonium-239/240,
tritium, natural uranium, and possibly enriched uranium. For additional information, see
Section 16.3.1 of the TA-21 Operable Unit RFI Work Plan (LANL 1991, 0689). Other chemicals
received by the absorption beds may have included metals, carbonates, citrates, acids, bases,
organic compounds, and solvents. The disposal shafts contained americium-241,
plutonium-238 and plutonium-239/240 (including plutonium in several bathyspheres buried at
various depths), and mixed fission products (including strontium-90 and cesium-137). The
corrugated metal pipes stored in the retrievable storage area also contained americium-241,
plutonium-238, plutonium-239/240, and other transuranic radionuclides, but they were all
removed in 1984 and 1986. The chemicals stored at the satellite container storage area
included alcohol, acetone, and Freon™, The two spills of contaminated cement paste that
occurred in 1976 and 1978 and caused the respective locations to become AOCs included
americium-241.

Additiona! information is presented in Subsection 16.3 of the TA-21 Operable Unit RFI Work
Plan (LANL 1991, 0689).

1.2 RFIl Overview

As stated in Sections 16.1.4 and 16.3.2 of the TA-21 Operable Unit RFl Work Plan, the
objectives of the Phase | MDA T surface and drainage investigation were (1) to determine the
nature and extent of contamination of surface soil both within the fence and beyond the fence
to the canyon edge north of MDA T, and (2) to evaluate the possibility that contaminants may
have migrated fromwthe surface of MDA T into the drainage channels leading to DP Canyon
(LANL 1991, 0689).

Pianned soil sampling activities are detailed in Sections 16.1.4 and 16.3.4 of the TA-21
Operable Unit RFI Work Plan'(LANL 1991, 0689). At MDA T, sampling was planned for soil
depths of 6 in. on the mesa and at depths up to 18 in. in the drainages. Based on historical
TA-21 operations and results of previous investigations, analyses of radioactive contaminants
were deemed of greatest concern, but other analyses were also planned to provide a complete
understanding of surface contamination at MDA T. The following activities were planned for the
1993 field season at MDA T.
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1. Conduct a land survey of MDA T ona €35.6 x 65.6-ft grid.
2. Conduct a radioactivity survey of NDA T.
3. Collect

* 40 samples from the top Bin. ©f soil on the surveyed grid,

+ ten samples off the grid (fise wiithin the fenced area and five in the
area to the north) to dewrmiine whether the sampling pattern
accurately represents thearem, and

» up to ten contingency sample:s (from areas where the radiation
survey identified elevatedsadiipactivity) to characterize the extent
to which contamination may liiave migrated.

4. Collect field radiological screening sammples.

5. Analyze all samples for radionuclides, rmetals, and semivolatile organic compounds
(SVOCs).

6. Analyze contingency samples forwolatlile organic compounds (VOCs), if needed.

To help investigators assess the effects of epeerations at and near MDA T in the MDA T
drainage area, four activities were planned @uring; the 1994 field season. These activities are

listed below.

1. ldentify drainage channels and locat seediment storage sites based on geomorphic
maps completed in 1992 and repested] in the Phase Report 1A, RCRA Facility
Investigation for OU TA-21 (LANL 1993, 1076).

2. Collect samples from depths of 0to6im., 6 to 12in., and 12 to 18 in. at each of five

locations in the drainage channels.
3. Collect field radiological screening samples.

4. Analyze all samples for radionuclides, enetals, and SVOCs.
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To define the source term and the lateral and vertical extent of contamination, an initial
subsurface investigation at MDA T will include vertical and angled boreholes. Migration of
contaminants that has occurred since 1978 beneath absorption bed 1 will be evaluated by
drilling a hole close to a previous borehole. This subsurface investigation is detailed in Section
16.3.4.2 of the TA-21 Operable Unit RFI Work Plan (LANL 1991, 0689); results will be assessed
in a separate RFI report. In addition, subsequent surface and subsurface investigations are

planned to begin after all initial investigations have been completed and reported.

1.3 Field Activities

Field activities were conducted at MDA T in July 1993. A geodetic survey of MDA T was
performed to establish the radiological survey grid and to mark locations of soil samples.
Thirty-three locations on a 65.6 x 65.6-ft grid and seventeen locations off the grid were marked.

A radiological survey of MDA T was conducted using the following instruments: a FIDLER
G-5 sodium iodide scintillation detector that identifies low-energy gamma radiation, a Ludium
44-10 sodium jodide detector that identifies gamma radiation, a Ludlum 19 sodium iodide
microp meter that also identifies gamma radiation, a Ludlum 44-9 pancake GM detector that
identifies beta and gamma radiation, and a Ludlum 43-1 zinc sulfide detector that identifies
alpha radiation. Part of the survey was conducted according to LANL-ER-SOP-06.23, RO,
“Measurement of Gamma-Ray Fields Using a Sodium lodide Detector.”

The tield crew collected 33 samples on the surveyed grid, 17 samples off the grid, and 3 field
duplicates from the top 6 in. of soil at MDA T by following LANL-Eﬁ-SOP-OS.OQ, RO, “Spade
and Scoop Method for Collection of Soil Samples.” Samples were handled according to
LANL-ER-SOP-01.02, RO, “Sample Containers and Preservation,” and LANL-ER-SOP-01.03,
RO, “Handling, Packaging, and.Shipping of Samples.” All samples were tracked according to
LANL-ER-SOP-01.04, R1, “Sample Control and Field Documentation.”

The field crew screened samples for radiation to ensure worker health and safety. The mobile
radiological analytical laboratory (MRAL) screened soil samples for gross alpha, beta, and
gamma radiation to ensure that radiological criteria for sample transport and for sample
acceptance by analytical laboratories were not exceeded. Samples were also analyzed in the
MRAL for cesium-137.
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Field activities at the MDA T drainage took place in August 1994. A field crew collected 15
samples and 2 field duplicates from the top 12 in. of sediment by following the instructions in
LANL-ER-SOP-06.09, RO, “Spade and Scoop Method for Collection of Soil Samples.” Samples
were handled according to LANL-ER-SOP-01.02, RO, “Sample Containers and Preservation,”
and LANL-ER-SOP-01.03, R1, “Handling, Packaging, and Shipping of Samples”; they were
tracked according to LANL-ER-SOP-01.04, R2, “Sample Contro! and Field Documentation.”

At the MDA T drainage, the field crew screened soil samples for radiation to ensure worker
health and safety. Part of the screening was conducted according to LANL-ER-SOP-10.07, RO,
“Field Monitoring for Surface and Volume Radioactivity Levels.” The MRAL screened soil
samples for gross alpha, beta, and gamma radiation to ensure that radiological criteria for

sample transport and for sample acceptance by analytical laboratories were not exceeded.

1.4 Deviations

Field activities at MDA T and its drainage deviated from the planned approach when the
sampling grid was changed. Because the number of samples required in the TA-21 Operable
Unit RFI Work Plan was based on an incorrectly scaled map, there were more sampling
locations than the expected number (LANL 1991, 0688). The originally planned grid contained
tewer sample locations than the actual 65.6 x 65.6-ft grid when it was marked in the field.
Although the originally planned total of 50 samples was collected, several planned sample
locations at the northwest corner (near Building 21-286) and southeast corner (near Building
21-257) of the planned grid were omitted. In addition, it appears that the actual sampling grid
was shifted slightly to the east, and several locations that should have been sampled on the
western edge of MDA T were omitted. Because the planned sampling grid was intended to
cover MDA T fully and to extend beyond MDA T in three directions, this deviation may prevent
a complete assessment of contamination within and beyond MDA T.

Another deviation occurred when drainage samples were collected at finer intervals than the
0- to 6-in., 6- to 12-in., and 12- to 18-in. intervals called for in the work plan. Samples were
collected instead at 0- to 3-in., 3- to 6-in., and 6- to 12-in. intervals. This change was made
because a geomorphic study at TA-21 indicated that sediments deeper than 12 in. would have

been deposited in the drainages before 1940.
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2.0 ENVIRONMENTAL SETTING

The environmental setting of the Laboratory is described in Section 2.4 of the Installation Work
Plan (IWP) for Environmental Restoration (LANL 1995, 1164). A detailed discussion of the
environmental setting for TA-21, including climate, geology, hydrology, and a conceptual
hydrogeologic model for the area and its surroundings, is presented in the TA-21 Operable Unit
RF1 Work Plan (LANL 1991, 0689). A summary is presented in the following sections.

2.1 Climate

The Los Alamos area of northcentral New Mexico is classified as a semiarid, temperate
mountain climate. Annual precipitation in the area normally reaches about 18 in., 40% of which
occurs as brief, intense thunderstorms during July and August. Winter snowfall averages about
51 in. annually. In summer months, maximum daily temperatures in the Los Alamos area are
usually below 90°F, dropping into the 50s at night. Winter temperatures typically range from
30°F to 50°F during the day, and from 15°F to 25°F at night, occasionally dropping to 0°F or
below. Winds in Los Alamos often vary greatly with the time of day and location, due in large
part to the complex terrain. Wind speeds are less than 2.5 m/s (5.5 mph) about 40% of the time
and greater than 5 m/s (11 mph) about 20% ot the time. The predominant wind direction is from
the south-southwest.

2.2 Geology
22. Geologic Setting

A detailed discussion of the geology of the Los Alamos area can be found in Section 2.5.1.3
of the IWP (LANL 1995, 1164). Reports of geological studies at TA-21 are presented in “Earth
Science Investigations for Environmental Restoration—Los Alamos National Laboratory
Technical Area 21" (Broxton and Eller 1995, 1162). A summary of that material, emphasizing
conditions relevant to MDA T is presented below.

TA-21is located on DP Mesa at an elevation of 7 120-7 150 ft. The area is bounded on the north
by DP Canyon and on the south by Los Alamos Canyon. All PRSs are mesa-top sites. Bedrock
underlying the site is cooling unit 3 of the Upper (Tshirege) Member of the Bandelier Tuff
(Fig. 2.2-1), comprised of fallout and. ash flow deposits of silicic voicanic rock erupted
1.5-1.2 million years ago. Cooling unit 3 is a cliff-forming, nonwelded to partially welded unit.
At this location, the Bandelier Tuff is approximately 710 ft thick.
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Bandelier Tuff is overlain by 0-20 ft of alluvium, which consists of poorly sorted, clay-rich sand
and gravel. Alluvium is generally thickest near the center of the mesa and thin to absent at
mesa edges. Much of the alluvium consists of angularto subrounded lithic clasts of Tshicoma
volcanic rocks, and of crystals of feldspar, quartz, and biotite and other ferromagnesian
minerals derived from the Tshicoma Formation. In addition, the alluvium contains clasts of
pumice and tuff probably derived from units of the Bandelier Tuff, the Cerro Toledo tuffs, and
possibly from the El Cajete Tuff.

Bandelier Tuft is underlain by sedimentary rocks of the Puyé Formation, which consists of
fine-to coarse-grained fanglomerates interbedded locally with axial river gravels and lacustrine
siltstone and clay. Material comprising the fanglomerates is derived mainly from the Tschicoma

Formation to the west.
222 Soils

A detailed discussion of the soils in the Los Alamos area can be found in Section 2.5.1.3 of the
IWP (LANL 1995, 1164). A summary of that material specific to TA-21 is presented below. At
undisturbed areas at TA-21, the soil is composed of moderate to well developed soils on
Bandelier Tuff and alluvium. Soils belong to either the Hackroy or Nyjack soil series (Nyhan et
al. 1978, 0161). The Hackroy series consists of very shallow to shallow, well-drained soils that
have an A-Bt-R profile. Soil textures range from sandy loam to clay. The Nyjack series consists
of moderately deep, well-drained soils that have an A-Bt-C-R profile. Texture ranges from
gravely, sandy loam to clay loam. In the TA-21 area, the R horizon is highly fractured Bandelier
Tuff that shows signs of incipient weathering, and usually has clay-rich soil matrix along

bedrock fractures.

Most of TA-21 has been disturbed by construction and operation of the site for the last
40 years, resulting in natural soil profiles that are, in general, not well preserved. In some
cases, soil has been removed or buried by fill during construction of pads for buildings, parking

lots, and waste pits.

2.3 Hydrology
2.3.1 Surface water

Surtace flow occurs as sheetflow during precipitation events, mainly summer thunderstorms.
Sheetflow may transport sediments from the mesa surface to adjacent canyons.
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2.3.2 Groundwater

The main aquifer beneath the former TA-21 is at an elevation of approximately 5 900 ft
(determined in Test Well 2, Pueblo Canyon, and in Otowi 4; Los Alamos Canyon), chiefly within
sediments of the Puyé and Tesuque Formations (LANL 1995, 1293; Broxton and Eller 1995,
1162). Thus, for mesa-top sites at TA-21, more than 1 200 ft of tuff and volcaniclastic sediments
separate the surface from the main aquifer. In addition to the main aquifer, perched aquifers
exist at TA-21. Shallow alluvial aquiters are present in sediments of both Los Alamos Canyon
and in DP Canyon, a side canyon that merges with Los Alamos Canyon east of TA-21. These
aquifers were intercepted by drill holes LADP 3, LAUZ-1, and LAUZ-2 (Broxton and Eller 1995,
1162). Another perched agquifer, encountered in drill hole LADP-3, is present in the Guaje
pumice bed at the base of the Bandelier Tuff, approximately 325 ft below the floor of Los
Alamos Canypn (Broxton and Elier 1995, 1162). Unpublished information from drill cores at the
former TA-10 show that the top of'the Puyé Formation is a weakly to moderately developed
paleosol (old soil profile) containing a significant amount of clay. The clay content of the
paleosol apparently reduces the permeability enough for water, if available, to perch on top of
the Puyé Formation, within the overlying Guaje Pumice Bed (Fig. 2.2-1). That is, the paleosol
at the top of the Puyé acts as an aquitard. From borehole LADP-4, the aquifer at the base of
the Bandelier tuff is known not to be present in DP Canyon, approximately 1 300 north of
LADP-3, and therefore probably does not underlie TA-21. The perched aquifer continues up the
canyon at least 3 280 ft, based on well LAOI(A)-1.1, but the lateral continuity of the aquifer in

other directions beyond TA-21 is not known at present.

A perennial spring (DP Spring), located on the north side of iower DP Canyon 3 280 ft
east-northeast of LADP-4 (Broxton and Eller 1995, 1162), discharges at a rate of 1-4 gal.
per minute (LANL 1995, 1293). Possibly the source of water that emerges at DP Spring is from
alluvial groundwater in DP Canydn, or, alternatively, from a water body perched within the
Bandelier Tuff (between units 1g and 1v) beneath DP Mesa (Broxton and Eller 1995, 1162).
However, no perched zoné with the Bandelier Tuff was encountered in LADP-4 to support the

latter possibility. Study of DP Spring is ongoing.

2.4 Biological Surveys

Comprehensive plant and animal inventories are required by the Federal Endangered Species
Act of 1973; the New Mexico Wildlife Conservation Act; Executive Order 11990, Protection of
Wetlands; Executive Order 11988, Floodplain Management; 10 CFR 1022; Compliance with
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Floodplain/Wetlands Environmental Review Requirements (DOE 1979, 0633); and DOE Order
5400.1, General Environmental Protection Program (DOE 1988, 0075). The required inventories
have been performed for the area surrounding this site and the habitat description will be
included in the ecological RFI report prepared for the ecological exposure unitin which MDA T
is located.

The mesa top where MDA T is located has heavy commercial development and urban
disturbance from past TA-21 operations and roadwork. The habitat in this area is described in
detail in the biological survey of TA-1 and TA-21 (Bennett 1992, 01-0008).

The preurban natural overstory for the eastern portion of the mesa was a pinion-juniper
woodland. The understory currently includes grasses and forbs commonly found in disturbed
soils (western wheat grass, Canada biuegrass, bottlebrush squirreltail, cheat grass, sand
dropseed, summer cypress, prickly iettuce, and horseweed). There are no threatened or
endangered species in the immediate vicinity of this site. Drainages flow north from MDA T and
into DP Canyon. DP Canyon receives drainage from many sites along the canyon rim, from its
origin in the townsite to its confiuence with lower Los Alamos Canyon.

2.5 Cultural Surveys

The National Historic Preservation Act requires a cultural resource survey. However, a survey
was not conducted in the area of MDA T because the site is a developed, urban area and a
survey would not be relevant.

3.0 APPROACH TO DATA ASSESSMENT AND ANALYSES

The decision approach used for MDA T involves a series of quantitative steps that occur after
the field investigation, chemic’all analysis, and data reporting are complete. These steps begin
with routine data validation and continue with more focused data validation, if necessary.
Routine validation involves validating each data item against specific targets and adding
qualifier flags to the data to signify a potential deficiehcy. Focused validation consists of
analyzing quality assurance/quality control (QA/QC) data for their potential impact on the
succeeding data assessment steps (i.e., comparing site data to background concentration
data, verifying the identities of detected.organic chemicals, comparing site data to screening
action levels [SALs] for human health irﬁpacts, and performing human health risk assessments
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when necessary). The following sections provide overviews of the methods used to complete
these quantitative steps. Further details can be found in the guidance document, Technical
Approach to RF1 Reports (LANL in preparation, 1281).

31 Sample Analysis

All samples requiring chemical analysis and documentation are submitted to the sample
management office (SMO) and/or the mobile chemistry analytical laboratory (MCAL) for

analysis.
3.11 Analytical Methods

All samples were analyzed using Environmental Protection Agency (EPA) SW-846 methods or

equivaient.
3.1.2 Data Validation

Data verification and validation procedures are used to determine whether data packages have
been generated according to specifications and contain the information necessary to determine

data sufficient for decision-making.

Data verification is a check of data deliverables against a set of stated requirements to ensure
that what has been ordered has been delivered. All analytical data generated in support of the

ER Project are verified.

Data validation is the process of determining whether individual res&lts (a datum) can be
reliably used to support the decision-making process. During the process, validators determine
whether data should be qualified or used with caution because of the potential impact of noted
flaws or the failure to achieve analytical precision or bias constraints.

Routine validation is the comparison of quality indicators (such as surrogate recovery,
measurements of method blanks, holding times, and differences between replicate
meaéurements) with clearly defined limits to determine whether limitations may need to be
placed on the use of the data. Routine validation is most suitable for routine analyses and for

those nonroutine analyses for which clearly defined limits have been established.

The focused data validation process .addresses those characteristics of the data
(e.g., precision and bias) that directly affect the decisions to be based on the data. The same
data set may undergo different focused validations for different decisions.
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3.2 Background Comparisons

Once the data validation process is complete and the site data are finalized, the next step in
the process is to compare site data with available background data. The results of a focused
data validation should exclude from consideration for background comparison any contaminant
that is identified as an artifact of laboratory or field contamination, analytical interference, or
improper analyte identification or quantitation. The purpose of this decision step is to determine
if chemicals that have natural or anthropogenic background distributions should be retained as
COPCs or eliminated from further consideration. Background data are available from two
sources: (1) soil samples collected throughout Los Alamos County for which chemical analyses
were performed for certain inorganic (metal) chemicals and naturally occurring radioactive
chemicals (Longmire et al. 1995, 1142; Longmire et al. 1995, 1266); and, (2) background
concentrations of radioactive ghemicals associated with global fallout from atmospheric
nucleartesting (e.g., plutonium, cesium, strontium, and tritium) reported in LANL Environmental
Surveillance reports (Purtymun et al. 1987, 0211; ESG 1988, 0408; ESG 1989, 0308;
Environmental Protection Group 1990, 0497; Environmental Protection Group 1992, 0740).

Comparisons between site data and background data are initially performed by comparing
each observed concentration datum with a background screening value estimated from
background data. Background screening values are upper tolerance limits (UTLs), maximum
reported concentrations, or detection limits of nondetected chemicals. These background
screening values are derived from LANL-wide soil background data. Details on the calculation
of these background screening values are presented in “Natural Background Geochemistry
and Statistical Analysis of Selected Soil Profiles, Sediments, and Bandelier Tuff” (Longmire et
al. 1995, 1266). There is one inorganic chemical, silver, for which LANL-wide soil background
data do not exist. In this chemical-specific case, PRS sample-specific detection limits for silver
are used as nominal backgrourid screening values.

Details of statistical methods used to generate UTLs from the background data sets and
suggestions for statistical methods for comparing site and background concentration distributions
are presented in the guidance document, Statistical Comparisons to Background, Part |
(Environmental Restoration Project Assessments Council 1995, 1295). Further statistical

comparisons between site and background data might be performed when UTLs are exceeded.

If a chemical has a reported concentration that exceeds its UTL, or tails other statistical
background cdmparison tests (i.e., the site data are statistically greater than background data),

then that chemical is carried forward through the screening assessment process. {f a chemical
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does not have a reported concentration that exceeds the UTL, then that chemical is removed

from further consideration.

The ER Project has developed UTLs for the most common.ly sampled chemicals and the most
commonly analyzed media. For chemicals and media not included in the LANL background
data or in the Facility for Information Management, Analysis, and Display (FIMAD), UTLs will
be developed by the Decision Support Council as needed.

33 Evaluation of Organic Constituents

Background data are not available for organic chemicals. The preliminary evaluation of organic
chemicals considers detected chemicals and chemicals that were analyzed for but not detected
in any sample. The purpose of this decision step is to determine if organic chemicals should
be retained as COPCs or eliminafed from further consideration based on detection status.
Detection status is determined by the analytical laboratory on a sample-by-sample, analyte-by-
analyte basis. Estimated quantitation limits (EQLs) have been established for each analyte as
reporting limits when the analyte is not detected. It should be noted that the EQLs reported for
individual samples are dependent on a number of factors and may vary from sampie to sample
and from analysis to analysis. Therefore, the sample-specific EQL for a chemical must be used

in this comparison.

If a chemical has a reported concentration that exceeds its reporting limits, then that chemical
is generally carried forward through the screening assessment process. If a chemical does not
have a reported concentration that exceeds its reporting limits, then that chemical is generally
removed from further consideration. Exceptions to these general rules may be made if
site-specific process knowledge so indicates. A chemical that is detected may be removed from
further consideration if it can be.determined that its presence is not due to Laboratory
operations, and a chemical that is not detected in any sample may be carried through the
decision process if the chemical can be expected to be present at the site based on historical

operations.
3.4 Human Health

3.4.1 Risk Due to Background

Background risks can result from inorganics that are naturally occurring at a site. Calculation
of background risks using the same methodology as site risk estimates provides a frame of

reference for risk levels calculated at a site. This information provides a basis for determining
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risk-based remediation goals, which in some circumstances may be set at target risks
comparable with background rather than detault values (i.e., cancer risk of 1E-6 or hazard
index of 1). Background risks can also affect decisions at sites that have constituents for which
there are thresholds of toxicity. For some inorganics, background intakes may be near a toxicity

threshold such that incremental intakes associated with contamination may be unacceptable.

Background risks calculated here use the same exposure assumptions by which SALs are
calculated. SALs are based on health-protective assumptions for a residential scenario (EPA
1995, 1307). For soil exposure, the pathways include incidental soil ingestion, inhalation of
resuspended dust, and dermal contact with soil. Background soil data represent several soil
horizons from geographically diverse locations. Background risks are estimated for both a
median concentration and the UTL from the entire background data set to present the range
of potential risk associated with different soil constituent concentrations found in and around
Los Alamos (Longmire et al. ’1’995, 1142). The background risks based on the LANL SAL
residential exposure model are provided in Table 3.4.1-1.

Risks due to background are presented for both noncarcinogenic and carcinogenic outcomes.
The potential for adverse noncarcinogenic health effects is estimated by a hazard quotient.
Intakes leading to a hazard quotient up to 1 are not associated with adverse health effects.
None of the median background concentrations result in hazard quotients greater than 1. The
hazard quotient of the UTL concentration for manganese exceeds 1 (1.9). However, given the
unlikely occurrence of this concentration, the conservative assumptions in the exposure
assessment, the margin of safety in the reference dose, and the exceedance of less than a

factor of 2, this intake estimate is not expected to be associated with adverse health effects.

Two of the background inorganics are also carcinogens. According to the default exposure
assumptions used for SALs, the lifetime cancer risks due to background residential soil
exposure are estimated at 1 to 2 in 100 000 each for arsenic and beryllium.

These background risk estimates provide a frame of reference for the screening assessment
and site decisions. If a site-specific risk assessment is‘necessary to further evaluate risks,
background risks can also be calculated using the site/scenario-specific assumptions to assist
in the remedial action decisions for the site.
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TABLE 3.4.1-1
RISK DUE TO BACKGROUND CONCENTRATIONS OF SOIL INORGANICS ASSUMING A
RESIDENTIAL SCENAF&IO‘a
SOIL BACKGROUND HAZARD QUOTIENT LIFETIME CANCER
INORGANIC | SOIL CONCENTRATIOND RISK
(mg/kg)

Median uTL Median UTL Median UTL
Aluminum 10 000 38 700 - 0.13 0.5 nc* ne
Antimony 0.6 1.0 0.019 0.032 nc nc
Arsenic 4.0 7.82 0.18 0.36 1.1E-5 2.1E-5
Barium 130 315 0.025 0.059 nc nc
Beryllium 0.895 1.95 0.0027 0.0059 6.4E-6 1.4E-56
Cadmium? 0.20 2.76 0.0053 0.071 1.4E-10 1.9E-9
Chromiume® 7.2 16.1 0.00009 0.0002 nec nc
Cobalt 6.0 19.2 0.0013 0.0042 nc nc
Copper 5.75 30.7 0.0021 0.011 nc nc
Lead! 12 23.3 0.03 0.058 nc nc
Manganese 320 714 0.84 1.9 nc nc
Mercury 0.05 0.1 0.0022 0.0043 nc nc
Nickel 7.0 15.2 0.0047 0.01 nc nc
Selenium 0.3 1.7 0.00078 0.0045 nc ne
Thallium 0.2 1.0 0.033 0.16 nc nc
Uranium 0.9 1.87 0.0039 0.0081 nc nc
Vanadium 21 41.9 0.039 0.078 nc ne
Zinc 30.7 50.8 0.0013 0.0022 nc ne

® Risk estimates are based on reference doses, slope factors, and EPA Region 9 default exposure assumptions
effective in April 1996.

b Background soil concentrations taken from Longmire et al. 1995, 1142.

¢ nc = Noncarcinogen

9 Cancer risks for cadmium are based solely on inhalation of resuspended dust.

© Naturally occurring chromium is assumed to exist in a trivalent state.

' Hazard quotient based on uptake biokinetic model.

3.42 Screening Assessment

The purpose of this decision step is to determine if chemicals should be retained as COPCs or
eliminated tfrom turther consideration based on comparisons with SALs. This is the last step in
the screening assessment process for human health concerns. If COPCs remain after this step,

then further action may be proposed. If no GOPCs remain after this step, then no further action
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(NFA) may be proposed based on human health concerns. SALs are medium-specific
concentrations that are calculated using chemical-specific toxicity information and conservative,
default exposure assumptions. For those chemicals for which SALs are available, each
observed concentration datum is compared with the chemical’s SAL. If a chemical has a
reported concentration greater than its SAL, then that chemical is retained as a COPC pending
further analysis. If a chemical does not have a reported concentration greater than its SAL, then
that chemical is generally removed from further consideration. If more than one chemical is
present at the site, this decision is deferred pending the results of a multiple chemical
evaluation (described below). The decision to identify a chemical as a COPC when a SAL is not
available is made on a case-by-case basis, taking into account the availability of process

knowledge and toxicological information.

It is possible that COPCs should be retained because of the combined adverse health effects
of severéf chemicals. This pos'syibility is evaluated in a multiple chemical evaluation, in which
the reported concentration for each chemical is divided by its respective SAL, and the resulting
normalized values are incorporated into a simple additive model. If the sum of the normalized
values (i.e., the total normalized value) is less than 1, then the chemicals are removed from
further consideration. If the total normalized value is greater than 1, then chemicals having an
individual normalized value greater than or equal to 0.1 are retained as COPCs pending further

evaluation.

Those chemicals that exceed background concentration thresholds (certain inorganics and
radionuclides) or fail other background comparison tests, or exceed reporting limits (organics),
and are less than the SAL (all analytes), are divided into three classes: noncarcinogens,
chemical carcinogens, and radionuclides. Additive effects are assumed within each class, but
each class is evaluated separately. For further information on multiple chemical evaluations,
see Technical Approach to REI Reports (LANL in preparation, 1281).

3.4.3 Risk Assessment

No human health risk assessment was performed for MDA T.

3.5 Ecological

Los Alamos National Laboratory is developing a new approach for ecological risk assessment
in cooperation with EPA Region 6 and the NMED. Further discussion of ecological risk
assessment methodology will be deferred until the Ecological Exposure Unit methodology that
is being developed has been approved by the regulators.
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4.0 RESULTS OF QUALITY ASSURANCE/QUALITY CONTROL ACTIVITIES

All samples were submitted with chain-of-custody documentation to the sample coordination
facility (SCF) or to the MRAL for analysis. Selected samplles were analyzed for target analyte
list (TAL) metals by electrothermal atomic absorption performed according to SW-846 method
7041, cold vapor atomic absorption performed according to SW-846 method 7471, inductively
coupled plasma mass spectroscopy performed according to SW-846 method 6020, or inductively
coupled plasma emission spectroscopy performed according to SW-846 method 6010. TAL
metals include aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium,
cobalt, copper, iron, lead, lithium, magnesium, manganese, mercury, molybdenum, nickel,
potassium, selenium, silver, strontium, thallium, vanadium, and zinc.

For SVOC analyses the method chosen was gas chromatography/mass spectrometry performed
according to SW-846 method 8270 (also known as solvent extraction/direct injection).

For radionuclide analyses, several methods were chosen.

» lIsotopic plutonium, isotopic uranium, and americium-241 were determined

by aipha spectroscopy.

* Total uranium was determined by kinetic phosphorescence analysis.

Strontium-90 was determined by gas flow proportional counting.

Tritium was determined by liquid scintillation.
« Remaining radionuclides were determined by gamma spectroscopy.

The following analyses were conducted in the MRAL:

» percent soil moisture analyses for which a Denver Instruments IR100

Moisture Analyzer was used,
* tritium analyses by liquid scintiliation counting,"
» gross alpha and gross beta analyses by gas flow proportional counting, and

+ gross gamma and cesium-137 analyses by scintillation counting with a
Bicron 5 x 7-in. sodium iodide well counter.

Data validation was performed on all data from the analytical laboratories. Ten percent of the
data were validated at the highest level, level 3. All other data were validated at a level 1 or 2.
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(Data validation levels are defined in Health and Environmental Chemistry Quality Assurance
Program Plan [Gladney and Gautier 1991, 0410]). When data validated at level 1 or 2 triggered
specific questions, a level 3 validation was performed. Validation was performed according to
guidelines from the LANL ER Program guidance document, Generic Quality Assurance Project
Plan for RCRA Facility Investigations (LANL 1991, 0412).

411 Metals Analyses

Seventy soil samples were analyzed for TAL metals under four separate requests: 15241,
15245, 15246, and 19223. Only samples included under request 15246 did not present any QC
problems.

For request 15245, all lead results from soil samples are qualified as estimated detected
quantity, or J, and lead results from water samples are qualified as estimated undetected
quantity, orUJ, fora potential low bias indicated by the negative values found for the laboratory
blanks analyzed. All zinc results are qualified J for a false positive recovery in the QC blind
sample. All other data are acceptable as reported.

For request 19223, all results for antimony in soil samples and selenium in water sampleé are
qualified UJ for low matrix spike recoveries (37% and 63%, respectively). All manganese
results are qualified J or UJ for poor agreement between the duplicate samples. Soil samples
included under request 19223 were analyzed well beyond the 28-day holding time for mercury.
Although all mercury results in FIMAD are qualified by the laboratory as rejected, or R, because
the holding time was exceeded, the results for mercury are considered acceptable for the
following reasons:

1. The holding time is based on unpreserved water samples; all the samples in

question were solid (collected from the top 6 in. of soil).

2. Surface soil samples are less likely to undergo biotransformation from elemental
mercury to organomercury compounds than water samples because of the nature
of the soil samples.

3. The samples had been kept refrigerated until they were analyzed.

4. The site was decommissioned more than ten years ago; therefore, any mercury
biotransformation that occurred in the soil after samples were collected would be
insignificant when compared with the mercury biotransformation that occurred in

the soil before samples were coliected.
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Itis reasonable to assume that the missed holding times do not have a substantial effect on the
data. Because mercury holding times were exceeded, all the mercury data are qualified J or UJ
(depending on the individual value) and are used with the understanding that the results are
possibly biased low. All other data are acceptable as reported.

4.1.2 Organics Analyses

One trip blank sample was analyzed for VOCs under request 18603. There were no QC

problems with the request.

Seventy soil samples were analyzed for SVOCs under requests 15200, 15201, 15218, 15219,
15231, 18600, and 18603. There were minor QC problems with requests 15200, 15201, and
15219 that did not result in data qualification. The data qualified in requests 15218, 15231,
18600, and 18603 are discussed below.

For request 15218, sample AAA4005 had high internal standard recovery (above the +100%
criterion). All results for this sample are qualified UJ. All other data are acceptable as reported.

For request 15231, there were recoveries of approximately 10% in the QC blind sample for
2,4-dimethylphenol and benzoic acid. Therefore, these analytes are qualified J or UJ in the
samples associated with this request. All other data are acceptable as reported.

For request 18600, all results for the phenol compounds are qualified UJ because the matrix
spike, blank, and QC blind sample indicated poor recovery of the phenol compounds. In
addition, 2,4-dimethylphenol results are qualified R because of a false negative result in the
QC blind sample. All other data are acceptable as reported.

Several samples under request 18603 were re-extracted 7 to 14 days past the 14-day
extraction holding time. Because these samples were originally extracted within the appropriate
holding time and the original anal'yses did not indicate the presence of any compounds, the
data are not qualified. The polycyclic aromatic hydrocarbon (PAH) compounds are qualified J
or UJ because of low recoveries in the QC blind samples. Benzo(b)fluoranthene,
hexachloroethane, 2-methylphenol, and o- and p-dichlorobenzene results are qualified R

because the QC blind recoveries are less than 10%. All other data are acceptable as reported.

= =
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4.1.3 Radiochemical Analyses

Analyses were requested for the following number of soil samples: percent moisture, 73
samples; tritium, 73 samples; strontium-90, 76 samples; actinium-227, 56 samples;
cesium-137, 76 samples; americium-241, 76 samples; isotopic plutonium, 76 samples; and
isotopic or total uranium, 76 samples. These samples were included under six separate request
numbers: 15269, 15271, 15273, 15282, 19149, and 19490. For requests 15273 and 15282, all
the QC parameters were within control limits, and all the data are valid without qualification.
Detected QC values are considered within control limits when they are within £20% of the
actual QC value. Fbr requests 15269 and 15271, there were false positive recoveries of tritium
in the QC blind samples. Therefore, the results are qualified J for a possible high bias. All other

data for these two requests are acceptable as reported.

Several QC parameters of samples included under request 19149 were outside control limits.
All gamma spectroscopy data are qualified J because the QC blind, laboratory control, and
duplicate samples showed results outside control limits. The isotopic plutonium results are
qualified J because of low tracer and low QC blind sample results. In addition, all strontium-90
results are qualified J because of low carrier recoveries, low matrix spike results, and high QC
blind sample results. All other data are acceptable as reported.

Forrequest 19490, gamma spectroscopy results are the only ones that are not qualified. All the
other analytical results for this request are qualified J or UJ for a possible low bias indicated
by the QC blind samples. In addition, the matrix spike and laboratory control sample for
strontium-90 indicated a possible high bias. Because these results- contradict the QC blind
sample results and because the QC blind sample results were not precise, the data are
qualified.

5.0 SPECIFIC RESULTS, CONCLUSIONS, AND RECOMMENDATIONS

5.1 MDA T PRSs
MDA T is composed of seven PRSs:

e C-21-009 and C-21-012 are the locations of radioactively contaminated

cement paste spills.
e SWMU 21-028(a) was a satellite container storage area.

» SWMU 21-016(a) is the former location of four absorption beds used in the

disposal of liquid wastes from TA-21 activities.
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¢ SWMU 21-016(b) is the retrievable waste storage area located between
absorption beds 1 and 3 from which all waste had been removed by 1986.

» SWMU 21-016(c) is made up of the dispoéal shafts located between
absorption beds 2 and 4.

* SWMU 21-011(c) is a distribution box located between absorption beds
1 and 2.

5.1.1 History

Major contributors to surface contamination at MDA T include spills of radioactively contaminated
cement paste that was pumped into (1) asphalt-lined disposal shafts and (2) retrievable
corrugated metal pipes. At the locations where the radioactively contaminated cement paste
was spilled, -two areas of concern (C-21-009 and C-21-012) have been identified. Spilled
material may also have runinto the drainages below MDA T. A satellite container storage area,
SWMU 21-028(a) may also have contributed to surface contamination at MDA T, but its exact
location is unknown. In addition, activities at facilities surrounding MDA T, the old waste facility
(Building 35 built in 1952) to the south, and the new waste facility (Building 257 built in 1967)
to the east, may have contributed to surface contamination at MDA T. The drainage from the
new waste treatment facility was into a national poliutant discharge elimination system
(NPDES) permitted outfall (SWMU 21-011[k]) but it may also have contributed to surface
contamination in the drainage below MDA T. It is probable that MDA T drainage would affect
the outfall at SWMU 21-011(k).

Major contributors to subsurface contamination at MDA T include four absorption beds
(SWMU 21-016[a]) used in the disposal of liquid wastes from TA-21 activities, the retrievable
waste storage area located between absorption beds 1 and 3 from which all waste had been
removed by 1986 (SWMU 21-016[b]), the disposal shafts (SWMU 21-016(c]) located between
absorption beds 2 and 4, and a distribution box (SWMU 21-011[c]) located between absorption
beds 1 and 2. There is some confusion about the identity of SWMU 21-016(b), which has been
assigned to the retrievable waste storage area and to a caisson in the northwest corner of
absorption bed 1. According to the 21-016 SWMU report, dated October 31, 1990, “A pit,
TA-21-186 (SWMU 21-016[b]), was built in 1959 of redwood and it was about 6 ft by 10 ft by
30 ft deep. The pit was located between two rows of adsorption beds. This pit, referred to as
the ‘Snake Pit', was used for monitoring purposes and did not contain waste. From 1974 to
1982, transuranic wastes were mixed with cement and pumped into corrugated metal pipes into
the pit. There were 175 corrugated metal pipes (2.5 ft in diameter, 20 ft long) in the pit, which
was located between adsorption beds 1 and 3. I_h 1984 to 1986, the pipes were transported to
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TA-54 with the intention of shipping them to the WIPP site near Carisbad, NM.” The SWMU
report also states, “A 30-ft deep caisson (the ‘Snake Pit’) was dug to obtain horizontal cores
in 1961..." (LANL 1990, 0145). It is clear by the descriptions in the SWMU report that, although
the physical description of the caisson is given, the retrievable waste storage area is actually
the SWMU because “...transuranic wastes were mixed with cement and pumped into corrugated

metal pipes into the pit.”

The absorption beds at MDA T received americium-241, plutonium-238, plutonium-239/240,
tritium, natural uranium, and possibly enriched uranium. For additional information, see
Section 16.3.1 of the TA-21 Operable Unit RFl Work Ptan (LANL 1991, 0689). Other chemicals
received by the absorption beds may have included metals, carbonates, citrates, acids, bases,
organic compounds, and solvents. The disposal shafts contained émericium-241,
plutonium-238 and plutonium-239/240 (including plutonium in several bathyspheres buried at
various depths), and mixed fission products (including strontium-90 and cesium-137). The
corrugated metal pipes stored in the retrievable storage area also contained americium-241,
plutonium-238, plutonium-239/240, or other transuranic radionuclides, but they were all
removed in 1984 and 1986. The chemicals stored at the satellite container storage area
included alcohol, acetone, and Freon™. The two spills of contaminated cement paste that
occurred in 1976 and 1978 causing the respective locations to become AOCs included

americium-241.

Additional information is presented in Subsection 16.3 of the TA-21 Operable Unit RF! Work
Pian (LANL 1991, 0689). N

5.1.2 Description

in 1987, the surface of MDA T was regraded to slope into DP Canyon. The regraded surface
was capped with 6-12 in. of topsoil and reseeded.

5.1.3 Previous Investigations

in 1984, environmental surveillance data were collected at 29 locations at or near MDA T (but
not in drainages; see Fig. 16.3-4 of the TA-21 Operable Unit RFI Work Plan {LANL 1991, 0689))
on a 65.6 x 65.6-ft grid at depths of 0to 1, 1 to 10, and 10 to 30 cm. A total of 101 samples were
analyzed for tritium, 75 samples for uranium, 63 samples for plutonium-238, and 66 samples
for plutonium-239.

In 1986, data were collected on a 65.6 x 65.6-ft grid at 108 sample locations at a depth of 0 to 1 cm.

Seventy-five sample locations were inside the fenced area of MDA T, 16 were between the

November 15, 1996 26 Internal Report for MANA T



Internal Report

fence and the North Perimeter Road, and 16 were across the road on the edge of DP Canyon
(where MDA T drainages begin). A total of 72 samples were analyzed for americium-241, 73
samples for cesium-137, 69 samples for plutonium-238, and 71 samples for plutonium-239
(Figs. 16.3-7, 16.3-8, 16.3-9, and 16.3-10 of the TA-21 OU RFI Work Plan [LANL 1991, 0689]).

Data were obtained from the 1992 baseline characterization samples collected at nodes of the
131 x 131 ft grid (TA-21 OU RFI, Phase Report 1B) for seven sample locations in DP Canyon,
downgradient of MDA T in the MDA T drainages. Samples were collected from 0-to 1-in. and
0-to 6-in. depths.

The data described in this section have not been integrated with the Phase | data pending

evaluation of data quality for risk assessment purposes.
5.1.4 Field Investigation

Field Surveys. Results of the radiological survey of MDA T indicate that although radiation
levels were greater than the upper limit of background at several locations, only one location
had significantly elevated radiation levels. Sample location 21-1639 showed gamma radiation
at levels about ten times background using two instruments, a Ludlum 44-10 gamma radiation
detector and Ludium 19 gamma survey meter. At this location, other instruments showed
background radiation, suggesting that analytical data for this location should be carefully

reviewed.

Field Screening at MDA T. Results of soil samples screening in the field and in the MRAL are
summarized separately below. Sampling locations are shown in Fig. 5.1.4-1 and summarized

in Table 5.1.4-1.

Several samples that were screened in the field slightly exceeded the upper limits of background
for alpha and beta/gamma radiation. Of these, only sample AAA3979 from location 21-1639
(which during field surveying showed levels of gamma radiation at about ten times background)
showed significantly increased levels of beta/gamma radiation (approximately five times

background levels) during field screening.

Results of soil sample screening for alpha and beta radiation by the MRAL were inconclusive.
Four samples showed increased gamma radiation: sample AAA3976 had 23.4 + 4.4 pCi/g,
sample AAA3979 had 343.2 + 4.4 pCi/g, sample AAA3991 had 15.60 + 4.4 pCi/g, and sample
AAA3992 had 19.60 + 4.4 pCi/g of gamma radiation. Results of fixed laboratory analyses for

these samples are further discussed in Section 5.1.7.
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Results of soil sample screening for cesium-137 by the MRAL identified ten soil samples with

cesium-137 concentrations greater than the screening action level of 5.1 pCi/g (Table 5.1.4-2).

TABLE 5.1.4-2
FIELD SCREENING RESULTS FOR CESIUM-137
SAMPLE ID CESIUM-137 (pCilg)

SAL 5.1
AAA3979 331.89 + 15.62
AAA3980 16.49 + 3.16
AAA3982 (AAA3981) 5.8 + 1.66 (3.56 + 1.32)
AAA3991 19.09 + 2.14
AAA3992 23.94 + 2.39
AAA3995 548 + 1.7
AAA4004 5.44 + 1.51
AAA4005 . 5.48 + 1.6
AAA4007 10.29 + 1.64
AAA4008 545 + 1.64

& Sample in parentheses represents a duplicate sample.

Results of fixed laboratory analyses for these samples are further discussed in Section 5.1.6.

Field Screening at the MDA T Drainage. Results from drainage area soil samples screened
for alpha and beta/gamma radiation by the field crew showed that radiation levels in many
samples exceeded the upper limit of background; however, no samples had significantly
elevated radiation levels. Results of soil sample screening for radiation by the MRAL showed

no indication of increased alpha, beta, or gamma radiation.
5.1.5 Background Comparisons
5.1.5.1 Inorganics

Four metals were detected above LANL-wide UTLs, as shown in Table 5.1.5-1. One metal,
lithium, has no UTL. Other metals were not detected at levels above LANL-wide UTLs and,

therefore, are not considered COPCs.

At all locations, analyses for metals included all required contract laboratory analytes except
mercury. Mercury was analyzed in 17 samples at only five iocations, all in the MDA T drainage
area where radionuclide and PAH concentration exceeded their SALs. Mercury was not
measured above the EQL of 0.02 mg/kg in any sample. Because mercury was not found at the
same place as other chemicals and has not been identified as a process-linked chemical at

MDA T, additional mercury sampling at other locations in MDA T is unwarranted.
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TABLE 5.1.5-1

METALS WITH SOIL CONCENTRATIONS GREATER
THAN BACKGROUND UTLs AT MDA T AND DRAINAGES

BACKGROUND SAMPLE
ANALYTE | LOCATION ID {SAMPLE ID | DEPTH UTL SAL VALUE
(in.) (mg/kg) (mglkg) (mg/kg)
Calcium | 21-1628 |AAA3966 | 0-6 6120 NA® 7 900
Lead 21-1861 [|AAA7513 | 0-3 39 400 61.3
Nickel 21-1664 |AAA4008 | 0-6 15.2 1 500 19.4
Zinc 21-1645 |AAA3986 | 0-6 50.8 23 000 132
Zinc 21-1658 |AAA4002 | 0-6 50.8 23 000 11
Zinc 21-2568 |AAB7277 | 6-12 50.8 23 000 82.4
Zinc 21-1658 |AAA4001 | 0-6 50.8 23 000 75.8
Zinc 21-2568 |AAB7275 | 0-3 50.8 23 000 '68.1
Zinc 21-2568 |AAB7275 | 0-3 50.8 | 23 000 66.4
Zinc 21-2568 |AAB7276 | 3-6 50.8 23 000 66
Zinc 21-1644 |AAA3985 | 0-6 50.8 23 000 65.2
Zinc 21-1862 |AAA7517 | 3-6 50.8 23 000 64.9
Zinc 21-1862 |AAA7516 | 0-3 50.8 23 000 62.1
Zinc 21-2568 |AAA7549 | 0-3 50.8 23 000 60.7
Zinc 21-1860 |AAA7512 | 6-12 50.8 23 000 58.7
Zinc 21-1861 |AAA7514 | 3-6 50.8 23 000 56.8
Zinc 21-1861 |AAA7514 | 3-6 50.8 23 000 56.3

2 NA = Not available.

5.1.5.2 Radionuclides

The primary analytes associated with activities at MDA T are plutonium isotopes and
americium-241. The primary analytes associated with activities at the old (Building 35,
SWMU 21-01 0[a-h]) and new (Building 256, SWMU 21-011[a-j]) waste treatment facilities near
MDA T are plutonium-238 and -239, uranium-234, -235, and -238, americium-241,
strontium-90, cesium-137, and tritium. The same analytes, in addition to thorium-228, -230, and
-232, are associated with the new waste treatment facility’s drainage area (SWMU 21-011[k]).

Isotopic analyses were performed on samples from MDA T and its drainages, including
analyses for the isotopes identified from historical knowledge of waste disposal and process
operations listed above. Either TA-21 b_aseline or LANL-wide background UTLs are available

for all of these critical radionuclides, as well as for radium-226 and potassium-40.

Eight radionuclides exceeded their TA-21 UTLs in at least one sample (Table 5.1.5-2). These
radionuclides are compared with their SALs in Section 5.1.6.
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TABLE 5.1.5-2

RADIONUCLIDES WITH SOIL CONCENTRATIONS
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES

BACKGROUND SAMPLE
ANALYTE LOCATION ID| SAMPLE ID |DEPTH UTL SAL VALUE
(in) (pCilg) {pCi/g) (pCi/g)
Americium-241 21-1619 - | AAA3954 0-6 0.818 22 9.751
Americium-241 21-1623 AAA3961 0-6 0.818 22 3.406
Americium-241 21-1627 AAA3965 0-6 0.818 22 1.31
Americium-241 21-1629 AAA3967 0-6 0.818 22 3.077
Americium-241 21-1629 AAA3967 0-6 0.818 22 3.119
Americium-241 21-1630 AAA3968 0-6 0.818 22 1.349
Americium-241 21-1636 AAA3974 0-6 0.818 22 2.962
Americium-241 ‘| 21-1638 AAA3976 0-6 0.818 22 1.361
Americium-241 21-1639 AAA3979 0-6 0.818 22 1.098
Americium-241 | 21-1640 | AAA3980 | 0-6 0.818 22 1.444
Americium-241 21-1641 AAA3981 0-6 0.818 22 2.958
Americium-241 21-1641 AAA3982 0-6 0.818 22 1.567
Americium-241 21-1642 AAA3983 0-6 0.818 22 1.321
Americium-241 21-1644 AAA3985 0-6 0.818 22 12.333
Americium-241 21-1645 AAA3986 0-6 0.818 22 - 0.89
Americium-241 21-1646 AAA3987 | 0-6 0.818 22 26.395
Americium-241 21-1648 AAA3989 0-6 0.818 22 1.56
Americium-241 21-1650 AAA3991 0-6 0.818 22 3.196
Americium-241 21-1651 AAA3992 0-6 0.818 - 22 7.464
Americium-241 21-1652 AAA3993 0-6 0.818 22 2.042
Americium-241 21-1658 AAA4001 0-6 0.818 22 2.831
Americium-241 21-1658 AAA4002 0-6 0.818 22 2.881
Americium-241 21-1660 AAA4004 0-6 0.818 22 1.936
Americium-241 21-1661 AAA4005 0-6 0.818 22 1.03
Americium-241 21-1662 |. AAA4006 0-6 0.818 22 3.212
Americium-241 '} 21-1663 AAA4007 0-6 0.818 22 3.908
Americium-241 21-1860 AAA7510 0-3 0.818 22 5.626
Americium-241 21-1860 AAA7511 3-6 0.818 22 5.641
Americium-241 21-1860 AAA7512 | 6-12 0.818 22 6.348
Americium-241 21-1861 AAA7513 0-3 0.818 22 2.657
Americium-241 21-1861 AAA7514 3-6 0.818 22 4.246
Americium-241 21-1861 AAA7514 3-6 0.818 22 4.540
Americium-241 21-1861 AAA7515' 6-12 0.818 22 1.62
Americium-241 21-1861 AAA7515 | 6-12 0.818 22 1.85

Internal Report for MDA T 31 November 15, 1996



Internal Report

TABLE 5.1.5-2 (CONTINUED)

RADIONUCLIDES WITH SOIL CONCENTRATIONS
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES

BACKGROUND SAMPLE
ANALYTE LOCATION ID| SAMPLE ID |DEPTH UTL SAL VALUE
(in.) (pCi/g) (pCi/g) (pCi/g)
Americium-241 | 21-1862 | AAA7516 | 0-3 0.818 22 4.87
Americium-241 | 21-1862 | AAA7517 | 3-6 0.818 22 3.781
Americium-241 | 21-1862 | AAA7518 |6-12 0.818 22 1.5
Americium-241 | 21-1862 | AAB7300 |6-12 0.818 22 1.508
Americium-241 | 21-2568 | AAA7549 | 0-3 0.818 22 3.008
Americium-241 | 21-2568 | AAB7275 | 0-3 0.818 22 5.061
Americium-241 | 21-2568 | AAB7275 | 0-3° 0.818 22 5.129
Americium-241 | 21-2568 | AAB7276 | 3-6 0.818 22 4.201
Americium-241 | 21-2568 -| AAB7276 | 3-6 0.818 22 4.224
Americium-241 | 21-2568 | AAB7277 |6-12 0.818 22 7.404
Americium-241 | 21-2569 | AAB7278 | 0-3 0.818 22 1.101
Americium-241 | 21-2569 | AAB7279 | 3-6 0.818 22 2.576
Americium-241 | 21-2569 | AAB7280 |6-12 0.818 22 3.459
Cesium-137 21-1629 | AAA3967 | 0-6 1.40 5.1 2.23
Cesium-137 21-1638 | AAA3976 | 0-6 1.48 5.1 31.15
Cesium-137 21-1639 | AAA3979 | 0-6 1.48 5.1 |431.42
Cesium-137 21-1640 | AAA3980 | 0-6 1.42 5.1 5.41
Cesium-137 21-1641 | AAA3981 | 0-6 1.48 5.1 1.52
Cesium-137 21-1646 | AAA3987 | 0-6 1.48 5.1 1.51
Cesium-137 21-1650 | AAA3991 | 0-6 1.48 R 22.33
Cesium-137 21-1651 | AAA3992 | 0-6 1.42 5.1 31.18
Cesium-137 21-1660 | AAA4004 | 0-6 1.48 5.1 7.87
Cesium-137 21-1663 | AAA4007 | 0-6 1.48 5.1 8.23
Cesium-137 21-1664 | AAA4008 | 0-6 1.48 5.1 1.96
Plutonium-238 | 21-1619 | AAA3954 | 0-6 0.447 27 | 0535
Plutonium-238 | 21-1627 | AAA3965 | 0-6 0.447 27 3.639
Plutonium-238 | 21-1636 | AAA3974 | 0-6 0.447 27 1.82
Plutonium-238 | 21-1641 | AAA3981 | 0-6 0.447 27 0.49
Plutonium-238 | 21-1641 | AAA3982 | 0-6 0.447 27 0.819
Plutonium-238 | 21-1644 | AAA3985 | 0-6 0.447 27 1.307
Plutonium-238 | 21-1646 | AAA3987 | 0-6 0.447 27 6.851
Plutonium-238 | 21-1658 | AAA4001 | 0-6 0.447 27 6.625
Plutonium-238 | 21-1658 | AAA4002 | 0-6 0.447 27 6.532
Plutonium-238 | 21-1662 | AAA4006 | 0-6 0.447 27 0.511
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TABLE 5.1.5-2 (CONTINUED)

RADIONUCLIDES WITH SOIL CONCENTRATIONS
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES

BACKGROUND SAMPLE
ANALYTE LOCATION ID| SAMPLE ID |DEPTH UTL SAL VALUE
(in.) {pCi/g) (pCi/g) (pCi/g)
Plutonium-238 21-1860 | AAA7510 | 0-3 0.447 27 3.983
Plutonium-238 21-1860 | AAA7511 | 3-6 0.447 27 2.629
Piutonium-238 21-1860 | AAA7512 |6-12 0.447 27 1.059
Plutonium-238 21-1861 AAA7513 | 0-3 0.447 27 1.101
Plutonium-238 21-1861 AAA7514 | 3-6 0.447 27 1.973
Plutonium-238 21-1861 AAA7514 | 3-6 0.447 27 2,078
Plutonium-238 21-1862 | AAA7516 | 0-3 0.447 27 4,053
Plutonium-238 21-1862 | AAA7517 | 3-6 0.447 27 3.277
Plutonium-238 21-1862 | AAA7518 |6-12 0.447 27 0.6322
Plutonium-238 21-2568 | AAB7275 | 0-3 0.447 27 2.767
Plutonium-238 21-2568 | AAB7275 | 0-3 0.447 27 3.307
Plutonium-238 21-2568 | AAB7276 | 3-6 0.447 27 3.345
Plutonium-238 21-2568 | AAB7277 |6-12 0.447 27 2.452
Plutonium-238 21-2569 | AAB7278 | 0-3 0.447 27 1.848
Plutonium-238 21-2569 | AAB7279 | 3-6 0.447 27 1.516
Piutonium-238 21-2569 | AAB7280 |6-12 0.447 27 2.454
Plutonium-238 21-1862 | AAB7300 |6-12 0.447 27 0.5082
Plutonium-239 21-1642 | AAA3983 | 0-6 15.5 24 28.512
Plutonium-239 21-1644 | AAA3985 | 0-6 15.5 24 19.237
Plutonium-239 21-1646 | AAA3987 | 0-6 15.5 24 | 201.254
Plutonium-239 | 21-1651 AAA3992 | 0-6 15.5 24 20.549
Plutonium-239 21-1663 AAA4007 0-6 15.5 24 47.935
Potassium-40* | 21-1860 AAA7510 | 0-3 28.6 12 30.15
Potassium-40*® | 21-1860 | .AAA7512 |6-12 28.6 12 29.67
Potassium-40"° | 21-2568 | AAB7275 | 0-3 28.6 12 30.36
Potassium-40*® | 21-2568 | AAB7275 | 0-3 28.6 12 31.83
Potassium-40*® | 21-2568 | AAB7276 | 3-6 28.6 12 32.29
Potassium-40*° | 21-2568 | AAB7277 |6-12 28.6 12 30.02
Potassium-40*® | 21-2569 | AAB7278 | 0-3 28.6 12 29.17
Potassium-40*® | 21-2569 | AAB7279 | 3-6 28.6 12 32.03
Strontium-90 21-1638 AAA3976 0-6 0.766 4.4 12.34
Strontium-90 21-1639 | AAA3979. | 0-6 0.766 4.4 |239.7
Strontium-90 21-1640 AAA3980 0-6 0.766 4.4 2,78
Strontium-90 21-1650 | AAA3991 | 0-6 0.766 4.4 5.57
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TABLE 5.1.5-2 (CONTINUED)

RADIONUCLIDES WITH SOIL CONCENTRATIONS
GREATER THAN BACKGROUND FOR MDA T AND DRAINAGES

BACKGROUND: SAMPLE
ANALYTE LOCATION ID| SAMPLE ID |DEPTH UTL SAL VALUE
(in.) (pCilg) (pCig) (pCi/g)
Strontium-90 21-1651 AAA3992 | 0-6 0.766 4.4 12.4
Strontium-90 21-1660 | AAA4004 | 0-6 0.766 4.4 2.59
Strontium-90 21-1663 | AAA4007 | 0-6 0.766 4.4 1.96
Strontium-90 21-1664 | AAA4008 | 0-6 0.766 4.4 0.78
Thorium-228b 21-1860 | AAA7510 | 0-3 1.98 1.7 3.646
Thorium-228P 21-1861 AAA7515 | 6-12 1.98 1.7 |} 3.141
Uranium-235 21-1652 | AAA3993 | 0-6 0.164 10 | 0.38
Uranium-235 21-1860 | AAA7510 | 0-3 0.164 10 0.1965

2 These UTLs come from LANL-wide data (Longmire et al. 1995, 1142 and 1266) because background data for
these radionuclides was not coliected for TA-21 baseline purposes.

b For potassium-40 and thorium-228, the SAL is less than the TA-21 UTL,; therefore these chemicals are
identified as a COPC

Background values for organic compounds are not currently availabie for LANL. As a preliminary
screening, results of analyses for organic compounds were compared with EQLs. Data on
organic compounds that were detected above the EQLs in samples collected at MDA T and its
drainages are shown in Table 5.1.6-1. In these samples, ten PAHs were detected. In addition,
bis(2-ethylhexyl)phthalate was detected at a low concentration in one sample.
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TABLE 5.1.5-3

ORGANIC ANALYTES WITH SOIL CONCENTRATIONS
GREATER THAN ESTIMATED QUANTITATION LIMITS FOR MDA T AND DRAINAGES

SAMPLE
ANALYTE LOCATION ID | SAMPLE ID DEPTH SAL VALUE
: (in) | (mg/kg) | (mglkg)
Benzo[alanthracene 21-1862 AAA7516 0-3 0.61 0.4
Benzo[a]anthracene 21-2568 AAB7277 6-12 0.61 0.61
Benzo[a]pyrene 21-1862 AAA7516 0-3 0.061 0.48
Benzola)pyrene 21-2568 AAB7277 6-12 0.061 0.67
Benzo[b]fluoranthene 21-1862 AAA7516 0-3 0.61 0.52
Benzo[b]fluoranthene 21-2568 AAB7277 6-12 0.61 0.61
Benzo|g,h,i}perylene 21-2568 AAB7277 6-12 NA® 0.4
Benzo[k]fluoranthene 21-2568 AAB7277 6-12 6.1 0.61
Bis(2-ethylhexyl)phthalate 21-1659 AAA4003 0-6 32 0.44
Chrysene 21-1862 AAA7516 0-3 24 0.48
Chrysene 21-2568 AAB7277 6-12 24 0.83
Fluoranthene 21-2569 AAB7278 0-3 2 600 0.59
Fluoranthene 21-1860 AAA7511 3-6 2 600 0.71
Fluoranthene 21-1862 AAA7516 0-3 2 600 0.95
Fluoranthene 21-2568 AAB7277 6-12 2 600 2.5
Indeno[1,2,3-cd]pyrene 21-2568 AAB7277 6~12 0.61 0.43
Phenanthrene 21-1860 AAA7511 3-6 NA 0.62
Phenanthrene 21-1862 AAA7516 0-3 NA 0.64
Phenanthrene 21-2568 AAB7277 6-12 NA 1.3
Pyrene 21-2569 AAB7278 0-3 2 000 0.44
Pyrene 21-1860 AAA7511 3-6 2 000 0.75
Pyrene 21-1862 AAA7516 0-3 2 000 0.86
Pyrene 21-2568 AAB7277 6-12 2 000 1.8
& NA = Not available. '
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5.1.6 Human Health Assessment
5.1.6.1 Screening Assessment

Radionuclides, metals, and SVOCs that were not eliminated in the background threshold or
EQL comparisons are evaluated in this section. In addition, COPCs with no SAL, orwithan EQL

greater than their SAlLs, that were not eliminated in the background comparison are evaluated.

Among the radionuclides detected at MDA T and its drainages, actinium-227, lead-210,
lead-212, lead-214, radium-224, thallium-208, and thorium-234 have neithera UTL nora SAL.
Of these radionuclides, lead-212, lead-214, radium-224, thailium-208, and thorium-234 have
half-lives of less than one month. These radionuclides cannot be associated with historical
releases at MDA T because radioactive decay would long ago have reduced their concentrations
below measurable levels. Only longer-lived radionuclides (half-lives greater than 0.5 yr)
associated with activities at MDA T or nearby waste treatment facilities are evaluated in this

report.

Actinium-227 and lead-210 are not associated with activities at MDA-T or nearby waste
treatment facilities but are daughter products of uranium isotopes. It is likely that these
radionuclides were detected solely because of the presence of their parents. Dose contributions
from daughter products, including actinium-227 and lead-210, are incorporated in dose
conversion factors for the uranium isotopes. Actinium-227 and lead-210 are therefore not

independently evaluated.

-

SALs are not available for the organic compounds phenanthrene and benzo(g,h,i)perylene,
which were detected at MDA T and its drainages. Phenanthrene was identified in three
samples at three different locations at a maximum value of 1.3 mg/kg. Because of its similar
structure, pyrene is often usgd as a toxicity surrogate for phenanthrene. The soil SAL for
pyrene is 2 400 mg/kg, indicating that the measured concentrations of phenanthrene are
unlikely to pose a threat to human health. Benzo(g,h,i)perylene, a noncarcinogenic PAH, was
identified in one sample at 0.4 mg/kg. Carcinogenic PAHs have soil SALs approximately equal
to the measured concentration of benzo(g,h,i)perylene. Because noncarcinogens typically
have higher SALs than carcinogens and because benzo(g,h,i)perylene was found in only one
of fitty-five samples, benzo(g,h,i)perylene is unlikely to represent a human health threat at
MDA T and its drainages. '
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Lithium, which has no UTL or soil SAL, was identified at concentrations up to 15 mg/kg in
MDA T soil samples. There is no evidence that lithium has ever been associated with
processes at MDA T or nearby waste treatment facilities, and the normal daily intake from
plant- and animal-based foods (approximately 2 mg/day) greatly exceeds potential intake
associated with incidental ingestion of soil trom MDA T and its drainages. Therefore, lithium is

not recommended for further evaluation.

COPCs with one or more sample values exceeding a SAL are identified in Table 5.1.6-1 and
are discussed in detail below. Sample locations corresponding to these data are shown in
Fig. 5.1.6-1.

Among the radionuclide COPCs, americium-241, strontium-90, and plutonium-239 were
identified at concentrations exceeding SALs based on analyses from a fixed-base laboratory.
Cesium-137 was also identified apove its SAL based on fixed-base and mobile laboratory
analyses; however, only cesium-137 data from fixed-base laboratory analyses are presented
in Table 5.1.6-1 because of the lower confidence associated with the mobile laboratory data
(mobile laboratory data for cesium-137 are discussed in Section 4.0). Samples identified by
field survey or screening as having the greatest increase in radiation levels are included among
the samples in which radionuclide COPCs were identified at concentrations exceeding SALs.

Among the organic COPCs, benzo(a)pyrene, benzo(a)anthracene, and benzo(a)fluoranthene

were identified at concentrations exceeding their SALs.

The results of the multiple chemical evaluation on chemicals detected at levels greater than
their UTLs or EQLs but less than their SALs are provided in Table 5.1.6-2. Radionuclides,
carcinogenic chemicals, and noncarcinogenic chemicals are evaluated separately to determine
it additive effects of the analytes within these groups could present a health threat. No

chemicals or radionuclides were identitied as COPCs in the muitiple chemical evaluation.
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TABLE 5.1.6-2
RESULTS OF THE MULTIPLE CHEMICAL EVALUATION FOR MDA T AND DRAINAGES

ANALYTE LOCATION ID SAMPLE ID MAXIMUM SOIL SAL | NORMALIZED

SAMPLE VALUE (ma’kg or VALUE
(mg/kg or pCilg) pCi/g)

RADIONUCLIDES

Plutonium-238 | 21-1646 AAA3987 6.85 27 0.25

Uranium-235 21-1652 AAA3993 0.38 10 0.038

Additive Total 0.29

NONCARCINOGENS

Fluoranthene 21-2568 AAB7277 2.5 2 600 0.00096

Lead 21-1861 AAA7513 61.3 400 © 0.15

Nickel 21-1664 AAA4008 19.4 1 500 - 0.013

Pyrene 21-2568 AAB7277 1.8 2 000 0.0090

Zinc - 21-1645 - | AAA3986 132 23 000 0.0057

Additive Total 0.15

CARCINOGENS

Benzo(k)- 21-2568 AAB7277 0.61 6.1 0.10

fluoranthene

Bis(2- 21-1659 AAA4003 0.44 32 0.014

ethylhexyl)

phthalate

indeno 21-2568 AAB7277 0.43 0.61 0.70

[1,2,3-cd]

pyrene

Additive Total 0.81

Only one sample location associated with MDA T was identified as having COPCs that failed
the screening assessment: plutonium-239 and americium-241 at location 21-1646. Sample
location 21-1646 is near the nbnheastern edge of MDA T on the perimeter of the MDA T cap,
where an asphalt berm collects and directs surface water toward SWMU 21-011(k), which
comprises the drainages associated with the new waste treatment facility (Building 257). The
americium-241 and plutonium-239 found at location 21-1646 may be the result of runoff from
the area of Building 257 or may be the result of spills of americium-contaminated cement paste
(C-21-009 and C-21-012). This sample point was the only location where americium-241 was
observed to be greater than the SAL, although it was greater than the TA-21 UTL at aimost all
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MDA T drainage sample locations. Concentrations of americium-241 decrease with distance
from the absorption beds in MDA T. But the farthest downgradient activity levels are not
consistent with the TA-21 process area background, therefore, the extent of americium-241
contamination in the MDA T drainage has not been defined. Additional investigation of the
extent of americium-241 contamination will be deferred to the DP Canyon investigation
scheduled to begin in January 1997. This investigation will address contaminant contributions
from all TA-21 PRSs to DP Canyon.

In the MDA T drainage area, strontium-90 and cesium-137 were two of the radionuclides
identified as COPCs in the screening assessment. Evaluation of the data from the MDA T
drainage is complicated by the probable impact of contamination associated with the new
industrial waste treatment plant (Building 257, SWMU 21-011[a-j]) and its drainage area
(SWMU 21-011[k]) on the eastern boundary of MDA T and its drainage. Because the MDA T
drainages and SWMU 21-011(k) overlap along the canyon adjacent to the eastern portion of
the MDA T drainage, and because this area contains most of the COPCs identified in the
screening assessment, it is necessary to define the bounds of the investigations forthe MDA T
drainage and SWMU 21-011(k).

SWMU 21-011(k) has high concentrations of cesium-137 and strontium-90 in soils. A temporary
fence surrounds the area of greatest cesium-137 contamination at SWMU 21-011(k) (identified
by a field radiation survey described in the TA-21 RFI phase report [LANL 1994, 1260]). The
western boundary of the fence approaches the crest separating the main drainage for MDA T
(into which two road culverts drain) from the drainage channels affected by discharges into
SWMU 21-011(Kk). All MDA T drainage samples showing cesium-137 and strontium-90 at levels
above background are east of the drainage divide (except the sample from location 21-1641).
Although it is possible for surface water from the eastern portion of MDA T and its drainage to
flow into SWMU 21-011(k), surface water from the new waste treatment facility (Building 257)
and its drainage (SWMU 21-011[k]) cannot flow into the main MDA T drainage west of the divide.

Based on the cesium-137 and strontium-90 data, the area east of the divide contains
contamination uniquely associated with SWMU 21-011(k). Therefore, samples from this area
and from the area east of the MDA T drainage in general should be evaluated as part of
SWMU 21-011(k) rather than as part of MDA T and its drainage. The suggested boundary is
identified in Fig. 5.1.4-1 and Fig. 5.1.6-1. -
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Using this boundary, the drainages accepting runoff from the area of sample location 21-1646,
where plutonium-239 and americium-241 were found at leveis greater than SALs, will be
evaluated under the investigation for SWMU 21-011(k). However, there are a number of
smaller drainages near the rim of DP Canyon that are associated only with MDA T and that may
not have been sampled during the Phase | investigation. Therefore, although extent is defined,
additional data may be required to estimate the extent and concentration of americium-241 in
surface soil in MDA T drainages. The investigation to assess extent and concentration of
americium-241 will be deferred to the DP Canyon investigation scheduled to begin in January 1997.

Plutonium-239 was identified at a concentration slightly above its SAL at location 21-1642
along the upper Wall of DP Canyon on the eastern edge of the main MDA T drainage. No other
sample in the main MDA T drainages contained plutonium-239 at a concentration exceeding
its SAL or TA-21 UTL, although plutonium-239 SALs, as with cesium-137 and strontium-90
SALs, wécl'e exceeded in the eéétern portion of the drainage and can be attributed to SWMU
21-011(k). Although it is likely that plutonium-239 has migrated into DP Canyon, widespread
sediment contamination at levels greater than the SAL is unlikely in the canyon based on the
assumption that concentration decreases with distance from MDA T. As for americium-241,
additional data may be required to estimate the concentration of plutonium-239 at MDA T and

its drainages.

Thorium-228 was greater than the TA-21 UTL (and the SAL) at both locations (21-1860 and
21-1861) where it was analyzed. These locations are in the level area at the base of the main
MDA T drainage channel. Thorium-228 is a short-lived decay product of the primordial
radionuclide thorium-232, and the two have approximately equal activity in the environment.
The thorium-228 data were obtained by gamma spectroscopy, which does not allow accurate
quantitation of this radioisotope. In addition, thorium-228 is not known to be associated with
process activities specific to MDA T. It is likely, therefore, that these thorium-228 data reflect
analytical uncertainty rather than actual site contamination. However, a definitive determination
of whether anthropogenic thorium is present a MDA T and drainages cannot be made without

additional sampling.

Potassium-40 was analyzed in samples from the MDA T drainages. Eight samples from three
sample locations in the level area at the base ot the main MDA T drainage channel showed
potassium-40 concentrations exceeding the LANL-wide UTL. A statistical comparison of the
MDA T drainage potassium-40 data and the LANL background data suggest that the MDA T
drainage values are eievated above the LANL-wide UTL. Nevertheless, there are no known
activities associated with MDA T that could have contributed potassium-40 to the environment.
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In addition, environmental surveillance data (Purtyman et al. 1987, 0211; ESG 1988, 0408;
ESG 1989, 0308; Environmental Protection Group 1990, 0497; Environmental Protection
Group 1992, 0740) collected at several locations on the Pajarito plateau reveals other
examples of locally elevated potassium. In particular, data collected at monitoring points near
the EG&G building and Tsankawi have median values of approximately 33 000 parts per million
potassium. Given the natural abundance of potassium-40 (0.0118%) and its specific activity
(6.99 x 10° pCi/g), these data indicate a median potassium-40 concentration of 27 pCi/g, which

is similar to the median value of approximately 30 pCi/g observed in the MDA T drainage data.

Three PAHs, benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene, were identified
above SALs in the screening assessment at two sampling locations (21-2568 and 21-1862) in
the level area at the base of the main MDA T drainage channel. Because PAHs are not
associated with process activities at TA-21, the most likely source for these COPCs is surface
runoff collect’éd from North Perimeter Road and asphalt areas of TA-21 and discharged into the
drainage through the two culverts shown in Fig. 5.1.6-1. Locations 21-2568 and 21-1862 are
separated by three sample points where PAHs were also detected but at concentrations below
SALs. ltis possible that additional PAH sampling in DP Canyon beyond location 21-1862, which
is the location furthest from MDA T, will reveal PAHs at detectable concentrations. However,
such sampling is not recommended for PAHs because their source in the drainage channel is
probably independent of activities at MDA T.

5.1.6.2 Risk Assessment

No human health risk assessment was pertormed for this PRS because additional data are

needed to complete a human health risk assessment.
5.1.7 Ecological Assessment

MDA T is a mesa-top site in a dev'eloped, disturbed area. The site provides limited habitat for
biota, and it does not contain sensitive habitats and threatened or endangered species.
Therefore, there is no immediate ecological risk at MDA T. However, runoff from the site does
reach DP Canyon, which is a receptor of runoff from many other sites along its course.
Moreover, multiple contaminants can have a cumulative impact on DP Canyon, which contains

several sensitive habitats.
5.1.8 Extent of Contamination

Extent of contamination will be assessed when results of the Phase I investigation to be

conducted in 1996 are available.
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5.1.9 Conclusions and Recommendations
Datafrom field and laboratory analyses support the following conclusions and recommendations.

e Deviations from the TA-21 work plan, especially the change in sampling
grid, may have affected LANL's ability to determine extent and nature of

contamination in the southwest and southeast corners of MDA T.

« Three PAHs, benzo(a)pyrene, benzo(a)anthracene, and
benzo(b)fluoranthene, were measured at two sample locations in surface
soil at concentrations exceeding SALs. These compounds are unlikely to

be associated with activities at MDA T or nearby waste treatment facilities.

e Thorium-228 measured above its SAL and is unlikely to reflect site
 contamination associated with activities at MDA T or nearby waste treatment

facilities.

¢ Cesium-137 and strontium-90, as well as plutonium-239, were measured
above their SALs in drainages that may have been affected by
SWMU 21-011(k). These measurements should be assessed with other
data from SWMU 21-011(k) and the drainages associated solely with
SWMU 21-011(k).

« Plutonium-239 was measured above its SAL at only one point in the upper
area of the main MDA T drainage and at only one point atMDA T (along the
perimeter of the cap where americium-241 was also detected above its
SAL). it is likely that these MDA T values are associated either with other
SWMuUs or represent original MDA T soil at the margin of the cap. Because
data indicate the MDA T cap is intact, plutonium-239 and americium-241
migration with surface water runoff or airborne dust from MDAT is not a

concern.

« The measured concentrations of COPCs in MDA T drainages are well
within a factor of 10 of SAL values, and access to MDA T is currently
restricted. Therefore, COPCs in surface soils at MDA T and its drainages

do not represent an acute health risk to the occasional visitor to this area.
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DA v
M \J & ,Ii
LOS ALAMOS NATIONAL LABORATORY E 3ATION PROGRAM
; M=~ ‘

& SAMPLE MANAGEMENT FACILITY NMeED ;JORE SAMPLE LOG
Borehole ID: ASC-11 TA/OU: 39/1132 Drill Depth From: 0.5ft. 10, uv ... Page: 1 of 3
Driller: Stewart Brothers Box (s): Date/Time Start: 8/2/94, 1646 End: 8/3/94
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
o -
| o2 o | 58
-~ | 2|88 | £ | z¢€
2 o R e €2
QO [++] =
w eol 58| & o &
= oLl 3806 a8 ]
N = 2 Ec'o =] QT
s [§8|3TE| 3 § Eo Lithology - Petrology - Soil
8 |cLlr&z| Cc | B & Notes
— Surface sample-0-0.5
— Surface | HNu-ND|o05-25 | | i
T 75 | aapoari| Rac-108| 1 Light brown sandy silt. feet.
25 — -
— 56 5_03;7,10 ?-52-5 Same as above, more sand.
g ] Rad-105
— HNu-20
s ND?open 5-7.5 | Fine to medium silty sand.
—] Rad- 3
7.5
) HNu-1 . . . Sample 9.2-10 feet.
— 56 | AABO412| ND-open 7,5:10 Medium brown, medium to coarse silty sand. Angle in shallowing-
q 10 Rad-101 - pull augers, reset rig.
' — 0 10-12.5] No recovery.
p— 5
12.5
— =6 gy 122151 Medium to coarse sitty sand.
e
HNu-ND{ 15-17.5
E 56 Rad-89 2 Same as above, damp.
17.5 ]
1 60 | AAB0413 g:;_—aNsD 17-2'20 Coarse silty sand with 10% pebbles. Sample 19.4-20 feet.
20 —
— HNu-ND| 20-22.5| Coarse silty sand, damp, no pebbles.
— 0 Rad-77 | © v P nOP
225 —
— HNu-ND} 22.5-25| Medium silty sand with occasional pebbles,
- Rad-80 10 damp.
25
— HNU-ND| 26.27.5| Medium to coarse silty sand with cobbles.
275 - -
— HNu-ND| 27 550 | UpPer 1°-Coarse to medium silty sand. Sample 29-30 feet.
1100 [AABO414| poq as 12 | Middle 1*-Silty clay. Had to oftset hole-Pull
30 — Lower 5'-Fine to medium silty augers, change bit,

»

sand, moist, tan brown.

redrilled at 45° angle.

i a AP 10 /eastps
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Date:



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-11 TA/OU: 38/1132 Drill Depth From: 0.5ft.  To: 80 fi. Page: 2 of 3
Driller: Stewart Brothers Box (s): Dete/Time Start: 8/11/94, 0900 End: 8/15/94, 1215
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
QO j-
= -_— O
o o
<| 2 | £ SE

- o ®© c =]

@ Bl 2 3 €2

L co| = 5 ol -

< |5x| 885| 3a| 25

£ |2=| @85 5| 2

2 |88 2FE| 28| Ev . .

8 [2L| B3| B | B & Lithology - Petrology - Soil Notes

30 — .
—1 100 HNu-ND| 30-32.5| Dark brown clayey silt. Re—entry with new
i Rad-98 13 ‘ augers on 8-11-94.
325
1100 ::;_ro% 321‘3‘35 Clayey silt with pumice.
35—
] HNu-ND 5| Dark brown sitt.
—{ 100 Rad-103 35}357 >
37.5
] 100 SAB_OMS HNu-ND| 37.5-40| Dark brown silt with some clay. Sample 38.6-40 feet.
v — up: Rad-97 | 16 .
— AAB0416
W o
_ HNu-ND| 40-42.5 .
] 100 Rad-110{ 17 Dark brown clayey sitt.
42,5 ——
—_] HNu-ND| 42.5-45 | 42.5-43.5-Dark brown clayey silt.
—1 100 Rad-114] 18 | 43.5-45-Dark brown silty sand.
hammn
45 -
— 45-45.5-Silty sand.
- 45-47, ¢
—] 100 :::_:QD 5-:; > 45.5-47-Clayey silt.
475 47-47.5-Clayey silty sand.
‘ p— HNu-ND| 47.5-50 | Graded material from gravel to fine sand, rounded N
—] 100 | AABO41T | pagq03| 20 pink pumice clasts with silty matrix. Sample 48.3-50 feet.
50
— 50-51.5-Medium brown coarse to fine silty sand
— 100 g:;’%% 50'212'5 with pebbles.
£pg 51.5-52.5-Gray fine sand with pebbles.
= HNu-ND| 52.5-55| 52.9-53.5-Sandy silt.
— 84 Rad-88 | 22 53.5-54,1-Medium fine sand.
55 el 54.1-54.2-Very fine sand.
— 54.2-55-Sandy clayey silt with cobbles, tuff,
_— dacite, and sanidine crystals.
—

9

|

Prepared By: M j /0/7 g//

Checked By: -

Date:




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-11 TA/QOU: 39/1132 Drill Depth From: 0.5ft.  To: 80, Page: 3 of. 3
Driller: Stewart Brothers Box (s): Date/Time Start: 8/11/94, 0800 End: 8/15/94, 1215
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
2 &
<o | & g2

= aa o @ | = =]

Q - o Q = >

(V) 0 D — Qo | =

£ |2-|228| 9= | &ax

d |8%|2FE| 22| Ev .

8 1BL|2&3| x| &8 Lithology - Petrology - Soil Notes

55 — 55.8-56.6-Medium clayey sand.
1 e8 :g;_ﬁ)% 55'2537'5 56.6-56.8-Dacite cobble zone.
57.5 ——] 56.8-57.1-Pink tuff layer.
g 57.1-57.5-Dark brown, dense sandy clay with
— 100 | AaBO418| PNUND| 57,560 pebbles.
— Rad-76 | 24 -
-~ 57.5-59-Grades from sandy clay to medium
60 — | d Sample 59.4-60 feet.
HNU-ND clayey sand.
— 96 Rad.s2 | 89:82:5)\ 59-60-Red brown medium sand, decreasing clay
_ 25 content with depth.
625 = HNU-ND| 62.5.65 60.1-61.5-Red brown, sandy clay matrix
1100 Rad-90 26 conglomerate with large cobbles.
i - — 61.5-61.8-Dark brown, extremely weathered
65 =—— I P ash fiow/ pebbles.
— u- ‘ 61.8-62.1-Light brown pumice.
—] 100 Rad-107| 27 62.1-62.15-Fe stained layer.
67.5 62.15-62.17-Magnetite (7).
— HNu-ND| 67.5-70 .17-62.5- .
— 100 | AABO419 Rac;{98 o 62.17-62.5-Dark brown, weathered ash tiow
— 62.5-64.1-Ash fiow.
70—l 64.1-64.8-Interlayered silt and magnetite (?)
— 100 HNu-ND| 70-72.5 Fe based mineral, Fe staining prominent.
— Rad-94 | 29 64.8-65-Pumice flow.
7257 Gray brown, very fine sand with occasional
— HNu-ND| 72.5-75 white pumice clasts.
—] 100 Rad-86 30
75 Same as above. Sample 69.2-70 feet.
] HNu-ND| 75-77.5 Fine to medium buff sand with pumice and
— 190 Rac-107| 31 pebbles.
77.5 Same as above,
—] HNu-NDj 77.5-80 75-75.7-Fine sand with pumice.
— 100 AABO420) Rad-83 | 32 75.7-76.3-Sugary coarse sand with pebbles.
80 =il 76.3-77.5-Fine to medium sand with pebbies
— and tuff clasts.
—] 77.5-79-Sugary, loose tuff. Sample 79-80 feet.
N 79-80-Interlayered dense, fine sand and coarse
— sugary loose tuff.
— TOTAL DEPTH: 80 FEET
L
Prepared By: Date: Checked By: Date:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG

Borehole ID: ASC-12 TA/OU: 39/1132
Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5ff.  To: 80 fi.
Date/Time Start: 8/8/94, 1120
Sampling Equip./Method: 4.25 ID HSA,

Page: 1 of 3
End: 8/10/94, 1100

3.5 ID Continuous Core Sampler

| = o | 53
— Xl oE £ cE
2 |20 | & | £2
‘e o ®— < E
L |swu|{58s] Sal| 5
= >So|logg| 9= QT
= Sl 5.0 o 2
s |SP|3FE| 28| &% - i
o |et|[2e3| x| us Lithology - Petrology - Soil Notes
_— ,o | Surtace |HNu-ND|.5-25 | Medium brown sandy sity with pebbles and . fuftface sample-0-0.5
] AAB0422| Rad-89 1 roots. eet.
25
: HNu-ND{ 55.5 [ 3.5-4.6-Light brown coarse sand with pebbles.
— 60 Rad-108| 5 | 4.6-5-Dense, dark brown, damp, sandy silt.
5
] HNu-ND| 5.75 | Damp, coarse quartz sand with siit, loose.
—] 100 Rad-105| g3
7.5 —
N HNU-NDY - o .5 | Medium to coarse quartz sand with pebbles and
—1 100 |AAB0423| Rad-86 7-5410 cobbles, damp. q p Sample 9-10 feet.
W=
] HNu-ND .
— 80 o | 10125 Same as above.
- Rad-98 5
125
—_ HNu-ND| 12.5-15| 12.8-14.5-Medium coarse sand, damp.
— 88 Rad-88 | 6 | 14.5-15-Sandy silty, damp.
15 smeeen
—1 92 HNU-ND| 15-17.5| pomp medium to coarse sand.
] Rad-113 7
—
17.5
] HNu-ND] 17.5-20 .
1 100 |AABO424 Rad-87 8 Same as above. Sample 19 20 feet.
20 :
— HNu-ND| 20-22.5| 20-21.2-Same as above.
- 100 Rad-88 9 | 21.2-22.5-Dark brown clayey silt.
225
_ HNu-ND| 22.5-25 | Dark brown clayey silt with layers of silty clay.
—] 100 Rad-98 | 10
25
= HNu-ND| 25.27.5
—1 100 Rad-124| - g Same as above.
27.5——
—_] HNu-ND| o7 530 | Wet, dark brown clayey silty with sand and some .
] 100 [AAB0425| Rag.gq [ 27> Pebbloo. yey silty Sample 28-30 feet.
30 —
Date: Checked By: Date:

L
Prepared By: .
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L OS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY

Borehole ID: ASC-12 TA/OU: 39/1132
Driller; Stewart Brothers Box (s):

Drilling Equip./Method: CME 750

CORE SAMPLE LOG
Drill Depth From: 0.6ft.  To: 80 fi. Page: 2 of 3
Date/Time Start: 8/8/94, 1120 "End: 8/10/94, 1100

Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler

(4 [
4 ]
sleg | £ | §¢
= o c ® 3
& ol 2w 4 £
L lsu| 885 Sa| @5
£ 3= m =¥ 5 QT
§ |38|35%| 38| E® . -
o |fL|E&Z2| EC2 | B S Lithology - Petrology - Soil Notes
% — HNu-ND| 30325 Dark b ! dy sit
— - . ark brown, clayey s silt.
— 100 Rad-87 13 n, clayey sandy
32.5
] HNuU-ND kb dy silty clay.
— 100 Rad-88 321,?‘.35 Dark brown, sandy silty clay.
35 ——]
—] HNu-ND| 35.37.5] Same as above with cobbles.
~— 100 Rad-101| 15
37.5
— 100 [AABo426 g:;_—%% a7 156.40 Dark brown silty sand with cobbles. Sample 38.8-40 feet.
0 — 40.5-41.3-D ilt with cobbl
] HNu-ND .5-41.3-Dense silt with cobbles.
—1] 86 Ra:-97 40':?'5 41.3-42-Medium, silty sand with pebbles.
— 42-43.5-Dense, sandy silt with cobbles-
— conglomerate.
43.5 . 3 3 3
—1 100 HNu-ND| 43.5-45| Sandy clay silt with cobbles, obsidian, and
45 Rad-92 | 18 | weathered tuff layer.
~—1 100 SN(‘;‘SNP 45;;7'5 Sandy clay silt with relic mineralization, sanidine
— ac- crystals and angular pebbles.
47.5 ]
— 100 |AABO427 g:::;o 47'25650 Same as above, wet with cobbles. Sample 48.8-50 feet.
50—
— HNu-ND| 50-51.5| game as above, coarser grain Drilled with center
515 — 190 Rad-99 | 21 ' grain. bit to 52.5 feet.
525 —]
p— HNU'ND 52-5‘55 TOW H H .
— o6 Rad-108 22 Red brown, silty sand with cobbles
55
- HNu-ND : . : : .
- 100 55-55.6| Clay silty sand with angular pebbles. Drilled with center bit
- Rad-62 | = 23 from 55.6 to 57.5 feet.
575
] HNU-ND| 575,60 Medium brown, derise silt with pumice clast, iron | g
] AABO . g vty ’ a a- .
60 = 100 28| Rad-87 [ “'24 | staining with pebbles and fine sand layer. mple 59.1-60 feet

v
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-12 TA/OU: 39/1132
Driller: Stewart Brothers Box (s}):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5f. To: BOf.
Date/Time Start: 8/8/94, 1120
Sampling Equip./Method: 4.25 ID HSA,

3.5 1D Continuous Core Sampler

End: 8/10/94, 1100

Page: 3 of 3

¢

T I i
4

Q -
a - 0@
< 2F g gg
= ENEER [ ]
) -] £ © <5
vl >8| £ 5 =T
= skl 8E5| g | 23
] o+l o E" L] o
o O 8 B < E r 17 E ko] .
&8 8Ll &2 | 2| A5 Lithology - Petrology - Soil Notes
60 — 100 HNu-ND| 60-62.5| Medium brown, fine sand with occasional pumice
] Rad-101 25 | clast, some Fe staining.
62.5
— HNu-ND{ 62,5-65
—1 100 Rad-117| 26 Same as above.
65
- 100 HNu-ND| 65-67.5| Fine sand with pebbles and cobbles.
— Rad-119]| o7
67.56—
HNu-ND| g7.5.70| Medium brown, fine sand with occasional pumice | Sample 69-70 feet.
100 | AABO429 | o147 28 clast and Fe staining.
70
Drilled with center
Cobbles at 70 feet. No recovery. A
T2 0 es at 70 feet. No recovery bit from 70 feet to
. 75 feet.
75
100 HNu-ND| 75-77.5 | Medium to fine sand with angular pebbles and
Rad-92 29 | cobble fragments.
71.5
HNu-ND| 77.5-80 | Medium quartz sand with pebbles and cobbles. Sample 79.3-80 feet.
AABO430| Rad-104| a0 Quariz san P

[0 2]
o

TOTAL DEPTH: 80 FEET

¢
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u LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-13 TA/OU: 39/1132 Drill Depth From: 0.5ft.  To: 80 f. Page: 1 of 4
Driller; Stewart Brothers Box (s): Date/Time Start: 8/31/84, 1000 End: 9/1/94, 1500
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sample
a 5
(=Y -_—
— o © O

= X % ‘E‘ _:r.: g g

e | £ g £2

Q@ [+ -

w EL?.’ s8s| & o5

S-S 288 w8 B&

5 o £ o

a 38 2TEl 23| Ew

& |IEv] &3 2o S5 Lithology - Petrology - Soil Notes

—] Surlace i i 0.0-0.5- Medium brown silty sand. .
—] 65 | AAB0433 :::_350 0'512 5 1.2-2.0-Dark brown, coarse silty sand. fSet;l;face sample-0-0.5
e 2.0-2.5-Dark brown silt, damp. )
— s HNGNDI 255 | Dark brown, slightly damp, clayey sitt with
_ 2 | pumice.
5 ——
— 80 :::_&D 5'7;3-5 Same as above.
[ R HNu-ND
; —| 80 | AABO434 Ra:-ss 7_5:10 Dark brown, damp, clayey silt with tuff cobbles. | Sample 8-10 feet.
w 10—l
] HNu-ND| 10-12,5 | Dark to medium brown, dry, coarse sand.
—] 72 Rad-103| s edium brown, cry
125 -
] HNu-ND| 12.5-15 | Dark to medium brown, slightly damp, coarse
— & Rad-82 | 6 | sand with pumice pebbles.
18 —] HNu-ND| 15-17.5 | 15-5-17-Medium brown coarse sand with pumice
175 ——] 17-17.5-Medium brown clayey silt.
T AABO435 | HNu-ND| 17.5-20 | Medium to dark brown, medium to coarse sand s
. . . ', ' ampl 8- .
— 88 |pup: Rad-100] 8 slightly damp, with pumice. mple 17.8-20 feet
20 — AAB0436
—_ 92 HNu-ND| 20-22.5] Same as above, but damper.
] Rad-83 9
22.5
' — HNu-ND| 22.5.25 | 23-5-24.5-Medium brown, coarse sand with
—1 60 Rad-96 10 pumice pebbles, damp. .
05 24 .5-25-Dark brown, damp clay with some sand.
— HNu-ND| 25.27 5 25.9-27-Medium brown, damp, clayey sand with
| 64 Rad-92 11 1 pumice pebbles.
075 ——] 27-27.5- Coarse clayey sand with pumice.
— 92 | AABO437 HNu-ND{ 27.5-30 | Medium brown, coarse sand with pumice Sample 27.7-30 feet.
— Rad-98 | 12 pebbles, slightly damp.

“ao

{
Prepared By: . ate: Checked By: Date:
e a M 1/ /5
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID;: ASC-13 TA/OU: 39/1132

Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5ft.  To: 80 f.
Date/Time Start: 8/31/94, 1000
Sampling Equip./Method: 4.25 ID HSA,

Page: 2 of 4
End: 9/1/94, 1500

3.5 ID Continuous Core Sampler

Q j.
.8 = S
= | |85 |[£ | §§
® 8| £ /7] @ 2 5
e el €% e -
= SL|I BLF | B8 | 25
£ 835|252 | 25| BE
& eo| @8 E|1 28 g 2 Lithology - Petrology - Soil
0 |cblf<cZz | e | o Notes
30— HNu-ND 30-30.9-Medium brown, damp, coarse sand.
1 100 Rad-108| Usee'>| 30.9-31.8-Medium brown clay with pumice.
325 ——] 1 31.8-32.5-Medium brown sandy clay.
T : 32.7-33-Dark to medium brown sandy clay.
_:_'j— 92 22‘; 1%2 321'2'35 33-34.5-Pumice layer.
35 34.5-35-Medium brown coarse sand.
] HNu-ND| 35-37.5 | 35-36.9-Medium brown, coarse sand with pumice
— 100 Rad-111| 15 | Pebbles. . .
375 ] 36.9-37.5-Medium brown, silty clay with two
] HNu-ND| 37 5-40 pumice layers and charcoal.
—] 100 | AABO438 | Rag.g9 16 Medium brown, damp, clayey silt with pumice
] . P f Sample 37.5-40 feet.
40 and charcogl grading into damp, medium brown,
- HNU-ND| 40-42.5 fine sand with clay.
—1 100 Rad-127| 17 | 40-41-Medium brown, damp, fine sand.
425 41-41.5-Light brown pumice with medium brown
fine sand.
— HNu-ND - . :
—4 100 Radu_gs 42'5845 41.5-42.5-Medium brown, damp, silty sand.
45 — Dark to medium brown,damp, silty sand with
—! 100 HNu-NOI?J 45-47.5| \ pumice pebbles and charcoal.
7 Rad-1
475 — 19 45-46-Same as above.
— 46-47.5-Pumice with coarse sand.
—] 100 HNUND|47.5501 * 47.5-48.3-Dark brown, clayey sandy silt
— AAB0439 - -
Rad-123] 20 : : ’ > . -
50 el 48.3-49.3-Medium brown, medium to coarse Sample 47.5-50 feet.
— sand with Fe staining.
j 100 g::%% 50;’2'5 49.3-50-Gray brown fine sand.
525 50-50.4-Dark brown fine sand.
—
]

50.4-51.1-Dark brown fine to coarse sand and
pebbles.

51.1-562-Dark brown fine to coarse sand and
pumice with pebbles.

52-52.5-Gray fine sand.

°

P‘ ed By: te: Checked By:
i SRRV a7

Date:




‘l LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-13 TA/OU: 39/1132 Drill Depth From: 0.5f.  To: 80 ft. Page: 3 of 4
Driller; Stewart Brothers Box (s): Date/Time Start: 8/31/94, 1000 End: 9/1/94, 1500
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
(-} —
ol o 7
= RIS T E g
@ o{Lcw o ==
o© >0 | o= o £
w ou | 68 3] 0§
= S| n8 235
3 |82 |3TE| 28| E® i i
6 L |2&2 || o0& Lithology - Petrology - Soil Notes
525 — HNu-ND| 52.5-55| 52.5-53-Damp, grayish brown, fine sand.
—1 100 Rad-113| 22 53-54.5-Light to medium brown, coarse sand
55 — with pumice cobbles.
-— 54.5-55-Medium brown, medium sand with
— 100 HNu-ND{ 65-57.5 cobbles.
— Rad-95| 23
57.5 55-56.7-Medium brown, medium sand with Fe
] HNu-ND| 57 5- staining with pumice cobbles, damp.
] oz |AABO440| o i os 5725460 56.7-57.5-Grayish brown fine sand with cobbles.
60 —— 57.7-58-Damp, reddish brown, coarse sand .
] 0 HNu-ND| 60-62.5 with pumice pebbles. Sample 57.7-60 feet.
ﬁ’ , — 0 Rad-107| 25 58-58.6-Damp fine gray sand.
62.5 s 58.6-58.8-Coarse gray brown sand.
] £8.8-59.4-Fine gray sand.
—] 100 Pneea] 265\ \ 59.4-59.7-Purple brown tuf.
85 ] 59.7-60-Damp, reddish brown coarse sand.
I HNu-ND| 65-67.5 60-61.1-Reddish brown, damp, coarse sand.
— 100 Rad-91 27 61.1-61.6-Light brown, fine sand with pumice,
67.5 with a black metallic layer at top and bottom.
- 61.6-62.5-Light brown, fine sand with pumice
— pebbles.
—_ 62.5-64-Light brown pumice.
—_ 64-64.3-Light brown, fine pumice with tuft
— cobbles.
- 64.3-65-Light brown pumice.
— Light brown pumice with fine sand, damp.
=
]
- =
1
ate: Checked By: Date:

Prepared By: .
7%4.%4%

/Y )75




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

~ SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-13 TA/OU: 39/1132 Drili Depth From: 0.5f.  To: 80 ft. Page: 4 of 4
Driller: Stewart Brothers Box (s): Date/Time Start: 8/31/94, 1000 End: 9/1/94, 1500
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
(3] (-
S| o B = B0
= ® T 8 c s §
© slcw 0 £5
@ > ol o= bl £
w i ol 8 - Q £
S~ [ Q L o (7] 9 Q95
£ [3g|2%8s 5| ek
6 |83|2FE | 2a| Ev
8 |et|Bs2 | Ec | A& Lithology - Petrology - Soil Notes
67.5 67.5-69.6-Same as above.
100 | AABO441 EQ:QD 672";"70 69.6-70-Light brown, coarse to medium sand with| Sample 67.5-70 feet.
-0 MDA-Y pumice, damp.,
HNu-ND} 70-72.5] gy texture, light brown pumice, damp.
100 Rad-95 | 29 gary g P P
725 72.5-74.7-D light reddish b fi d
HNu-ND| 72.5:75] 72 .7-Damp, light reddish brown, fine san
100 Rad-97 | 30 with pumice.
75 74.7-75-Damp, light brown, coarse sand with
HNuND| 75.77.5 dacite and pumice pebbles.
~ 96 Raé’_'gs a1 75.1-75.2-Medium brown, very damp, fine
s 76.5.75.7-Light b d with dacit
.2-75.7-Light brown, coarse sand with dacite
100 | AABO442 :::_'1'%? 773'2‘80 cobbles, damp.

||ll||IlllllLllllll_llllllIllllllll LA L

75.7-76.2-Reddish brown, fine sand, damp.
76.2-76.9-Grayish brown coarse sand with

pumice, damp.

76.9-77.1-Reddish brown fine sand, damp.

77.1-77.5-Light grayish brown, coarse sand
with pumice and dacite cobbles, damp.

77.5-79.7-Light brown, coarse sand with

»

dacite cobbles. Sample 77.5-80 feet.
79.7-80-Light brown, medium sand with
pumice.
TOTAL DEPTH: 80 FEET
Date:

L ' :
Prepared By: ; ate: Checked By:
P W 1025154




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-14 TA/OU: 38/1132 Drill Depth From: 0.5ft.  To: 80 fi. Page: 1 of. 3
Driller: Stewart Brothers Box (s): Date/Time Start: 8/16/94 End: 8/17/94
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
2 -0

@ >0 T = o £2

L 6L 88y 8a | 25

= 3= | 2o | ©3 oo

S |g8|3TE| 58| &% . :

O 23|l e | 5 Lithology - Petrology - Soil Notes

— Surlace |HNu-ND)05.25 } gandy silty loam, damp at 2.1 feet. Surface sample-0-0.5
] 70 | AAB0444 |Rad-100[ 1 y silty ' P feet.
2.5
-]
— 76 g:é’_;"go 2'52‘5 Medium to coarse sand with some silt, damp.
5 ——
— 76 g:é’_‘:so 5'7;-5 Medium to coarse sand with tuff cobbles.
L= Sample 9.3-10 1
] . i ample 9.3-10 feet.
—| 76 | AaBO4ds :2&’.:50 7,5;10 Very coarse sand with pebbles. p
b 10—
] HNu-ND| 10-12.5| 10.5-11.5-Same as above.
—{ 80 Rad-104] 5 [ 11.5-12.5-Fine to medium silty sand.
12.5
— HNu-ND| 12.5-15 | 12.6-14-Medium to coarse silty sand with cobbles.
—] 6 Rad-114] 6 14-15-Coarse sandy silt.
15 ——
— 76 HNu-ND| 15-17.5 | Fine to medium sand with sitt.
— Rad-110 7
e M bles, and (tutf
—_ HNu-ND{ 17.5-20 | Medium sand with siit, pebbles, and cobbles i
] 96 |AABO446 |paggg | 8 | and dacite) Sample 19.2-20 feet.
20 ——
— 100 HNu-ND| 20-22.5 | Fine to coarse sand.
Rad-89 8
225 —
] HNu-NDj} 22.5-25 | Medium to coarse sand.
— 100 Rad-108 10
25
— HNu-ND) ;
— 25-27.5| Sandy silty clay.
96 Rad-99
] 1
27.5 ]
1 100 | AABQ447 22;'1“0"2 27-152'30 Sandy silty clay with cobbles. Sample 29-30 feet.
- ' 30 —
L
Checked By: Date:

Stk . Yl g 0tehy




. ~ LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

QW%/Z?/

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole 1D: ASC-14 TA/OU: 38/1132 Drill Depth From: 0.5f.  To: 80 fi. Page: 2 of. 3
Driller; Stewart Brothers Box (s): Date/Time Start: 8/16/94 End: 8/17/94
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
3 o F-

= ® 2 g € §E

S Blcw 3 €2

W col| 2% 5 ~c

= oL| 68 38 o35

£ [2=[283| o5 | 2

e |g8|=ogEl 32| E= : .

o |jgL|fs2| Cax| osw Lithology - Petrology - Soil Notes

30 —
— 100 :::.ﬂg 30‘?2-5 Fine sandy silty clay to silty clayey sand.
32.5 ——
— 96 gg‘;’ng 32-154-35 Silty clayey fine said.
35
— HNu-ND| a537.5| gj
—1 96 Rad-104| 15 Sitty fine sand.
37.5—
L —| 96 | AnBO448 g:: 37.156-40 Dense, fine silty sand. Sample 39-40 feet,
- Y, —
_ HNu-ND| 40-42.5 | Dark brown, clayey sandy silt.
—] 100 Rad-105 17 yey sendy
425 -
HNu-ND| 42 5-45 . -
E 100 Racor | 2im Same as above, with sanidine crystals.
45 ]
= 00 HNu-ND| 45-47.5] 45-45.5-Medium silty sand.
— Rad-92 19 | 45.5-47.5-Clayey silt with some sand.
47.5
- HNu-ND| 47.5-50 | 47.5-48.3-Silty medium sand.
] 100 |AABO44S Rad-115] 20 | 48.3-50-Dark brown, silty fine sand. Sampie 49-50 feet.
50
— 50-50.3-Silty fine sand.
— 100 P | °325] 50.3-51.5-Sitty fine to medium sand.
25 ] 51.5-52.5-Coarse sand with fine sand layers.
_— 76 HNu-ND| 52.5-55| 53,1-84.5-<ilty fine to medium sand.
— Rad-117| 22 | 54,5-55-Purpie brown weathered tuff. -
£5
™ 100 HNu-ND] 55-57.5| 55-56-Fine to medium red brown clayey silty
— Rad-111 23 sand. N
57.5 —— 56-56.3-Sandy clay with black staining.
— 56.3-57.5-Extremely weathered tufi-clay with
—] relic minerals.
—-—1
L
Prepared By: Date: Checked By: Date:




‘ ~ LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-14 TA/OU: 39/1132 Drill Depth From: 0.5ft.  To: 80 ft. Page: 3 of: 3
Driller: Stewart Brothers Box (s): Date/Time Start: 8/16/94 End: 8/17/94
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
m £ 3
1 = > T
° -] o9 ] 22
e =882 o £2
= ]
: |E5|885 |28 &2
o |oo|2wWE| 8 R . .
fo) ol & g3 | | @ 5 Lithology - Petrology - Soil Notes
575 — HNu-ND{ 57.5-60{ Purple brown weathered tuff to fine sandy clay Sample 58.6-60 feet,
— 100 [ AABO450 fRag 103 24 with relic mineralization, prevalent Fe staining.
E— HNU-ND 60.5-62-Color change to orange brown (Fe stain).
— 8o Rad.e8 | Toso2-5| 62-62.5-Interlayered purple brown and pink
625 ] 25 weathered tuff with large cobble.
] HNu-ND| g2.5.65] Fink tufi weathered to sandy silty clay, Fe
—] 100 Rad-80 | 26 | stained to 64.4 feet.
65 _4
— 65.1-66.1-Saturated layer of coarse sand with i
—1 96 |AaBoS73 EN;;“BD 65'2;'5 silty clay, manganese nodule formation Sample 65.1-66 feet.
. — 8 at 65.5 feet.
67.5—— 661.-67.5-Light brown tuff, weathered to silt with
—1 84 | AaBO4S1 :::n? 57-258'70 pumice clasts,
70 —— Tuff weathered to orange brown silt with sand, Sample 69.3-70 feet.
— o6 HNu-ND| 70-72.5 cobbles and pumice.
—_ Rad-100 29 | Medium brown fine sand with cobbles and
72.5 wmmmy pebbles.
—] 100 g::_géo 7%(5,'75 72.5-74-Sugary texture uncon-solidated tuff.
75 74-75-Fine sand texture tuff with cobbles.
j HNu-ND| 75-77.5] 75-77-4-Fine sand with pebbles and cobbles,
—] 100 Rac-108 31 | Pumice.
77.5 —] 77.4-77.5-Sugary texture.
— g 77.6-77.9-Mauve tuff layer. Sample 77.9-80 feet.
—1 96 | AaBoas2 | HINND) T7580] 27’9 86 Sugary unconsolidated tuff with pebbles | T
— and cobbles.
80 Smmenemg
—
] TOTAL DEPTH: 80 FEET
-
‘ —_
L
Date:

Prep% - My y J/Z 5/?/ Checked By:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-15  TA/OU: 39/1132
Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5f. To: 80 ft.
Date/Time Start: 8/19/9, 0900
Sampling Equip./Method: 4.25 ID HSA,

Page: 1 of. 3
End: 8/23/94, 1050

3.5 ID Continuous Core Sampler

v

2 | o |32
[ e
= ® 3 5 £ g E
o @ ] [
u ol Pw 5 =
L |ou| 8| 8al 25
£ 2o £ 3 5 or
2 [8E|=3E| 23| Ev : i
a 'S .LQE E3 |t | @ 5 Lithology - Petrology - Soil Notes
J— o5 |Surtace HNu-ND| 0.5.2.5 { 1.2-1.9 ft. - Sandy silty loam . Surface sample-0-0.5
— AABO455 |Rad-104] 1 1.9-2.5 ft. - Damp, dense silt with pumice. teet.
2.5
] HNu-ND| 2.5-5
— 40 Rad 88 A Very coarse sand and pebbles, damp
5 :
— HNU-ND{ 5.75 | Very coarse sand, some fine, damp.
— 28 Rad-97 3
7.5 — )
—| 32 |AaBoase [HNUTD 7510 | Medium to very coarse sand. Sample 9.4-10 feet.
L J—
—_ HNu-ND|{ 10-12.5| Same as above,
— 84 Rad-87 5
125
] HNu-ND| 12.5-15 | Same as above.
—1 100 Rad-104 6
15—
— i 15-16.1 ft. - Same as above.
—] 100 22’;_;‘,’3 15;7'5 16.1-17.5 ft.-Fine silty sand interlayered with
17.5 —— coarse silty sand.
A HNu-ND| 17.5-20] 17.7-19-Fine to medium sand
] o2 [AaBo4sT | | e | 19-19.6-Very coarse sand to fine gravel. Sample 19.6-20 feet.
00 ——] 19.6-20-Dense siit
— 20-20.8-Silt with cobbles
—] 100 RN NO1 29225] 20.8-20.-Medium sand
— 20.9-21.6-Fine sandy silt
225 —— 21.6-22.5- Sitty fine gravel.
—_ HNu-ND| 22.5-25 -
-—{ 100 Rad-1080 10 | 22.5-23.7-Medium, sugary texture,
05 ] unconsolidated tuff with cobbles.
— 25.27.5 23.7-25-Coarse, sugary texture, unconsolidated
— 100 g:é’_‘:‘og 1~ |\tuff with cobbles and cemented clasts.
275 ——] 25-26.5-Coarse sand with silt and pebbles,
[— sanidine crystals.
_— 26.5-27.5-Medium brown dense clayey silt with
— pebbles.
|
Prepared By: Date:

Q.

Zr g%\e: y O/Z 5’//0% Checked By:




E LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
. SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-15 TA/OU: 39/1132 Drill Depth From: 0.5ft.  To: 80 ft. Page: 2 of. 3
Driller: Stewart Brothers Box (s): Date/Time Start: 8/19/9, 0900 End: 8/23/94, 1050
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
o -
a o © O
= R|e E £ gE
Q - (2} ] -
@ | W ] c<Z
w 0| Q- 5 - c
~ oWl g S - na Q5
£ |35|983 2| g
& (83|25 E| 38| §®
a Su 2e3 | ke | S Lithology - Petrology - Soil Notes
275 —
T 100 | AABO45 | paaqyo| 27:5;20| Dark brown, sandy sitty clay. Sample 28.3-30 feet.
30 —
— HNu-ND| 3p-32.5| Same as above with varying amounts of sand
— 100 Rad-106] 13 | and clay.
32,5 ——rf
— 100 HNu-ND| 32.5-35| Dark brown, sandy silt with some clay.
] Rad-92 14
35 —
o ] HNu-ND| 35-37.5| Same as above.
‘ ) : 100 Rad-94 15
37.5 =t
— 100 | AAB0459| HNU-ND| 37.5-40] Dark brown, silty fine sand with some clay. Sample 38.6-40 feet.
— Rad-97 | 18
40
—_ HNu-ND| 40-425 i
— 100 Rad-96 pt= Clayey silty sand.
425 ]
— HNu-ND| 42.5-45 Sandy silty clay with tuff cobbles.
—] 100 Red-108| 18 y silty cley
45
—] HNu-ND| 45-475 | 45-46.9-Sandy silt.
—1 100 Rad-wq 19 | 46.9-47.5-Silty sand.
47.5
— HNu-ND| 47.5-50| Medium sandy silt to dark brown silty very fine Sample 49.3-50 feet.
—] 100 |AABO460 | Rag.103 20 | sand with pebbles. P
50 ——
— HNu-ND| 50-52.5| Fine si
= 100 Rad-114| - 21 Fine silty clayey sand.
525
— HNu-ND| 52.5-55
— 100 Rad-1 o Purple brown weathered tuff.
55
—] HNu-ND| 55.57.5] Wet, sandy silty clay .
—] 100 Rad-102| 23 Dacite cobble at 57.56

' ’F 57.5

L %4‘ M ;ate: y ﬂ/Z Y/; / Checked By:

Date:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-15 TA/QU: 39/1132

Driller: Stewart Brothers Box (s):

Drilling Equip./Method: CME 750

Drili Depth From: 0.5ft.  To: 80ft.
Date/Time Starl: 8/19/84, 0900
Sampling Equip./Method: 4.25 ID HSA,

Page: 3 of: 3

End: 8/23/94, 1050

3.5 ID Continuous Core Sampler

2 @
. Q 2 T o
= ®|E & c S E
[%} — |l cw (%} =3
£ |23 2% g =
T |ee|885| Be| 25
£ 3=|12535l 55| B
Q CRNI2TE] T84 Eo .
a gutfsedl el &5 Lithology - Petrology - Soil Notes
57.5 — AABO461
] 9 |Dup: ::::“12 57-25‘;50 Red brown, sandy silty clay with cobbles. | Sample 58.7-60 feet.
60 —— AABO462
] 68 HNu-ND| 60-62.5 Sulty.clayey sand with purple tuff cobbles gr!d
— Rad-103] 25 pumice. Orange brown to dark brown staining at
62.5 62.5 ft., wet.
I HNG-ND 63.1-64-Silty clay with cobbles and iron staining.
1 76 U-ND1 62.5-65 | g4.65-Ash flow material with pumice and
— Rad-87 26 . ..
65 cobbles, wet and iron staining.
— 5 HNu-ND[ 66-67.5 | pymice with cobbles and pebbles, very wet.
5 7 Rad-77 27
.67.5 —
—_ HNu-ND| 67.5-.70 } Pumice sand with pebbles and large cobbles ' '
64 |AABO463 ’ Sample 69.1-70 feet.
— Rad-83 28 saturated. P
70
— 100 HNu-ND| 70-72.5 | 70-71.4-Coarse dark sand. _ y _
— Rad-87 29 71.4-71 .5.-Layer of black metallic deposition with
72.5 iron staining.
— 22.6-76 | \71.5-72.5-Pumice sand with cobbles, saturated.
0 >
j 30 No recovery.
75
—_1 0 75'3717‘5 No recovery.
77.5 e
] HNu-ND| 77.5-80 | Medium to coarse sand with large cobbles and Sample 77.5-80 feet
—] 100 1AABO464 Rad-98 32 | pebbles, saturated. P
80
— TOTAL DEPTH: 80 FEET
-
—

y

Prepared By:
O

%2, / , ﬂ/ 2’/7 Checked By:

Date:




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
& SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-16 TA/OU: 39/1132 Drill Depth From: 0.5f.  To: 80ft. Page: 1 of: 3
Driller: Stewart Brothers Box (s): Date/Time Start: 8/25/94, 1300 End: 8/29/94, 1635
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 1D HSA,
3.5 1D Continuous Core Sampler
m t
z | o T
= | glgk | | ES
g sl cw g =4
w ool 25 5 = c
~ ol! O O = n L Q 5
= > o @2 ] Q
S (88 2FE| 23| E®
3 gl @ el 85 Lithology - Petrology - Soil Notes
— Surface ) . Surface sam leA-O-O 5
— HNu-ND| 0.5-2.5 | Light brown silt. P .
= 60 |AABO466 | oo ] g feet.
25
— o HNu-ND] 2.5-5 | ight to medium brown, medium sand with some
— Rad-88 | 2 | fines.
5
— HNu-3 | o5 . )
— 92 2 open 3 Medium brown coarse sand with pebbles, damp.
— Rad-113
7.6 =
— 80 |aaBoge7 [INU-0-5] 7.5-10 | Medium brown coarse sand with cobbles. Sample 8-10 feet.
. ] Rad-86 4
@
— 100 HNu-ND}10-12.5 | Medium brown coarse sand with some medium
— Rad-94 5 sand.
12.5
— 100 HNu-ND|12.5-15 | Medium brown coarse sand with pebbles.
— Rad-110 6
16
— HNu-ND[15-17.5 | same as above, slightly damp.
— 80 Rad-106| 7 gnty camp
17.5 :
— g4 |AABO4ss [HNU-ND} 17.5-20 | Medium brown, fine to coarse sand with pebbles. | Sample 19.5-20 feet.
— Rad-92 | 8
20 —
— 100 HNu-ND| 20-22.5 | Medium brown, medium to coarse sand, slightly
— Rad-95 9 damp.
22.5 —]
— 100 HNu-ND| 22.5-25 | Medium brown, clayey silt, some sand, damp.
—] Rad-106] 10
25
— 100 HNu-ND| 25.27.5 | Medium brown, damp, clayey silt with some sand
— Rad-108 11 |at 25 feet, grades into reddish brown clayey silt.
27.5
—_ 100 | AABoag [HNU-ND 27.5-30 | Medium brown, clayey sand grading into silty Sample 27.5-30 feet.
30 = Rad-116] 12 | sandy conglomerate with gravel and tuff, damp.

v

Prepared By: Date; Checked By:
W G. il /0/25/5%

Date:




. LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
G SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-16  TA/OU: 39/1132
Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5ft. To: 80 fi.
Date/Time Start: 8/25/94, 1300
Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler

Page: 2 of 3
End: 8/29/94, 1635

o - @
[=% [= [}
x| QE £ cE
= o «© < =]
e 8| 59 > £EZ
o [« bt -
L ow| 68 3] o5
> T~ ags ® w 1_5 re% 2
£ |88|==2 | =23 | ES
8 |2 g'.; E g 3 ce2 | &5 Lithology - Petrology - Soil Notes
30 —] HNu-ND! 30-32.5] 30-30.5-Medium brown, coarse sandy
1100 Rad-107| 13 conglomerate with pinkish- purple tufi.
ang ] 30.5-32.5-Fine sand with coarse sand layers,
— HNu-ND| 32.5-35 [\ 92MP-
— 100 Rad-104| 14 32.5-33.5-Damp, medium brown, coarse sand.
35 33.5-34-Light brown, fine sand.
— HNU-ND| 35.397 5 34-34.5-Fine sandy conglome-rate.
1100 Rad-112 15' 34.5-35-Medium brown, coarse sand.
37.5 — 35-37-Damp, light brown, medium sand grading
— HNu-ND| 37.5-40 |\ into coarse sand.
~ —1 100 [ AAB0470 |Rad-92 | 16 37-37.5-Reddish brown, coarse sand with
* 40—l pebbles, gravel, and some cobbles.
—] HNu-ND| 40-42.5 \ 37 539 4-Reddish brown, clayey sand with
— ' Rad-98 | 17 pumice clasts and pebbles. Sample 37.5-40 feet.
42.5— 38.4-40-Orange brown silty clay.
—1 100 g:;’_%% 42.5-451\ ' 40-40.7-Buff ash fiow-pumice.
— 18 40.7-41.7-Reddish brown pumice.
45 —oof 41.7-42-Brownish purple tuff,
— 48 HNu-NDf 45-46.5 |\ \ 42-42.5-Orange brown silty clay.
46.5 —— Rad-108 19 ,
— 42.5-43-Orange brown silty clay.
475 — 43-45-Reddish brown, damp, clayey sand.
— 44 | AABOATA HNu-ND} 47.5-50 .
— Rad-90 20 45.78-46-Reddish brown, damp, coarse sand. | pyilled with center bit
— 46-46.3-Purple brown tuff.
50 . from 46.5 to 47.5 feet.
— 46,3-46.5-Reddish brown, damp, coarse sand.
— &0 HNu-ND| 50-52.5 "
_— Rad-98{ 21 Light orangish brown, medium sand with Sample 48.9-50 feet.
52.5 pumice, damp.
— . 52.5-56{\ Damp, light orange brown, clayey sand grading
] 22 into light brown medium sand with some
55 pumice cobbles and Fe stain.
ey
]
—

No recovery.

Hit boulder at 52.5 feet
- moved rig over 3 feet.

@

' .
Prepared By: \ ate: Checked By:
st o b sy

Date:



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

g SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG

Borehole 1D: ASC-16 TA/OU: 39/1132 Drill Depth From: 0.5#.  To: 80 ft. Page: 3 of. 3
Driller. Stewart Brothers Box (s): Date/Time Start: 8/25/94, 0800 End: 8/29/94, 1635
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
s b
o =2 w®o
= R % E E % §
Q - c 0 [ <>
Lf o &; gﬁ a g = c
s (%288 | 28| 82
a 3 el 2w E % 2 Eo
8 18| 223 | ce| A& Lithology - Petrology - Soil Notes
55 — . ) Grayish medium brown clay with dacite cobbles
5 88 :::_;D 552537'5 grading into light medium brown conglomerate
with pumice, damp.
57.5 —
—1 100 | AABO472 ::;::90 57;;50 Pumice with angular dacite fragments, damp. Sample 57.5-60 feet.
[ p—
—] HNu-ND| 60-62.5) Same as above, slightly damper.
—q 100 Rad-106| 25 ghty gamp
628 62.5-63.5-Gray b '
— g § .5-63.5-Gray brown pumice.
; —1 100 g::_&o 62'25565 63.5-63.7- lron stained layer with manganese (7)
U 65 ] deposition.
— HNU-ND| €5-67.5 63.7-65-Red brown pumice with Fe stained
— u- -b/. H
—] 100 Rad.65 o7 banding and cobbles.
67.5 —] Medium brown pumice with cobbles at 67.3 feet,
— saturated.
— HNu-ND} 67.5-70
— 100 | AABO473 Rad-97 28 67.5-68.2-Coarse pumice with pebbles, Sample 67.9-70 feet
70— 68,2-69-Fine sand, Fe stained. ' :
] 100 HNu-ND| 70-72.5| \ 89-70-Light brown fine pumice.
—] Rad-84 ! 29 70-71.4-Coarse saturated sand.
72,5 — 71.4-72.5-Damp pumice.
— 100 HNu-ND| 72.5-75|  72.5.73.2-Coarse sand.
—_ Rad-101} 30 73.2-74-Very fine sand with pumice and dacite
75 ~— clasts.
— &8 HNu-NDj 75-77.5| \ 74-75-Fine sand and pumice.
—_— Rad-90 | 31 75.3-76.5-Coarse to medium sand, pebbles and
77.5 — cobbles.
—1 100 | AABO474 gNgng 77.3!;80 76.5-77.5-Fine samli with pumice and cobbles.
— a Fine sand with pumice and pebbles. Sample 78.5-80 feet.
80
J— TOTAL DEPTH: 80 FEET
L
Prepared By: Date: Date:

P

Q.W,%

, 0/7/ 5{ %/ Checked By:




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-17 TA/OU: 39/1132

Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5 ft.  To: 80 ft.
Date/Time Start: 9/12/94, 1000
Sampling Equip./Method: 4.25 ID HSA,

Page: 1 of 3

End: 9/12/94, 1900

3.5 1D Continuous Core Sampler

° - O
— =8 24 © o
< X 25 | E §E
Q b Q -
S | W o cZ
W ool O 5 - c
= Ll odx | B8 235
£ 2-| o 2 5 ac
2 |88 2B | 23| Ev
S 1&g E g 3 2Ll 8¢ Lithology - Petrology - Soil Notes
— i 0-0.5-Brown sandy silty loam. Surface sample-0-0.5
—] 65 ,S\;g%i% :::;:[3 0'5'12'5 1.2-1.8-Dark brown, silty fine sand. feet.
25 1.8-2.5-Dark brown, silty clayey fine sand.:
—1 8o :::-520 2'52'5 Dark brown, silty fine sand with pebbles.
5
] %6 HNu-ND| s.7.5 | Dark brown, silty fine sand grading into dark
] Rad-98 3 brown silty clayey fine sand with pebbles.
7.5
—] HNu-ND| 7.5-10 | Dark brown silty clayey fine sand with pink tuff Sample 8.2-10 feet.
—] 72 |AABO4T8 | pag.g7 4 pebbies.
10 —— 10.3-12.3-Same as above.
— s8 :N:‘QZD 10';2'5 12.3-12.5-Dark brown, silty medium sand with
—— ad- pink tuff pebbles.
' - HNu-ND| 12.5- 12.6-14-Dark to medium brown coarse sand.
—1 96 Rad-93 12 2 18 14-14.2-Dark brown, clayey silty fine sand.
15 ] 14.2-15-Dark to medium brown coarse sand.
— HNu-ND{ 15-17.5 i coarse sand.
= 100 Rad-87 7 Medium brown, sugary texture, coar n
e 9-19.5-S b
- HNu-ND| 17.56-20{ 17.9-19.5-Same as above. Sample 17.9-20 feet.
—] 84 |AABO478 |p-g.100] 8 19.5-20-Medium brown silty clayey sand. P
20 — . -
— 20.1-21.4-Medium brown, silty clayey sand.
— 9 :Ng-ﬂﬁ 20’52'5 21.4-21.5-Tuff gravel layer.
—] ag- 21.5-22-Medium brown, silty clayey sand.
225 — 22-22.5-Medium brown, coarse sand with
— HNu-NDf 22.5-25|\ cobbles, damp.
—1 76 Rad-111] 10 -
o5 ] Medium brown, sugary texture, coarse sand,
— slightly damp.
— g2 HNu-ND| 25-27.5
— Rad-104r 1 Same as above.
275
— AAB0480 . 27.8-29.4-Medium brown, silty fine sand with ]
] 88 |Dup: 225-33 27'151‘,“30 pumice and tuff cobbles and pebbles. Sample 27.8-30 feet.
30 — AAB0481 29.4-30-Medium brown, clayey silty sand, damp.

“

Prepajed By: .

Date:

/0

Checked By:

/by

Date:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-17 TA/OU: 39/1132
Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5f.  To: 801t.
Date/Time Start: 9/12/94, 1000
Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler

End. 9/12/94,1900

Page: 2 of. 3

o ]
a [«] © O
® =l 8 5 g3
@ ol £0 o c<
T (SL| 885| 38| 23
£ 135|282 5| 8x
S |sS8|3FE| 88| Ee
o |ct| 23| x| oG Lithology - Petrology - Soil Notes
30 — HNu-ND| 30-a2.5] 30-31.8-Medium brown, coarse sugary texture
—]100 Rad-90 | 13 | sand.
425 — 31.8-32.3-Medium brown silty sand.
R 32.3-32.5-Same as 30 feet with cobbles of tuff
— 100 ::‘:_g,n 82535/ \__and pumice.
35 ] 32.5-33-Medium brown, sugary texture coarse
— sand.
—] 100 2::;0 35";5;'5 33-34-Medium brown, silty sand with tuff cobbles.
375 34-35-Same as 32.5-33 feet.
T 35-36-Medium brown, coarse sugary sand.
] 100 | AABO482 ::;::QD 37'15:0 36-37.5-Medium brown, clayey sand, damp.
40 ] Medium brown, clayey sand, some pumice Sample 37.5-40 feet,
] HNu-ND| 40-42.5 pebbles, some Fe staining, damp.
_ 100 Rad-96 17 Medium brown, clayey sand with some pumice
42.5 — and dacite pebbles, more damp.
— 100 I;:l::glzo 42'158-45 Dark brown, clayey fine sand and weathered
45 pumice, with pebbles, damp.
] HNu-ND| 45-47.5] 45-46.8-Damp weathered pumice.
—1 100 Rad-g4 | 19 46.8-46.9-Coarse sugary sand.
475 —— 46.9-47.2-Weathered pumice.
— 47.2-47.5-Medium brown, dry, coarse sugary
] 96 | AAB0483 ::;’::? 47'2-050 sand.
50 e 47.6-47.7-Coarse sugary sand. Sample _
— HNu-ND! 50-52.5 47:7-48.6-Medium brown coarse pumice sand. ple 47.6-50 feet.
1 o6 Rad-118] 21 48.6-49.7-Gray pumice, fine clayey damp sand
— with Fe stain.
52.5 — 49.7-50-Light brown pumice.
— HNu-ND | 52.5-55 ' -
— 100 Rad-117] 22 50.1-51.5-Purplish brown tuff with brown,
55 m——l coarse pumice sand; Fe staining.

51.5-52.3-Gray, damp, very fine sand with Fe
staining.
52.3-52.5-Gray weathered pumice.

52.5-52.7-Wet, brown clayey sand.
52.7-55-Grayish brown, sugary, dry coarse sand

with pumice.

u

L

Prepared By: 1 . Dgte: Checked By:
o itia. Jb g 1o/0/ 0%

Date:;
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG

Borehole ID: ASC-17 TA/OU: 39/1132 Drill Depth From: 0.5f.  To: 80 fi. Page: 3 of. 3
Driller: Stewart Brothers Box {s): Date/Time Start: 8/12/94, 1000 End: 9/12/94, 1900
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
e o T o
= ®| 2E £ &5
9 2! 20 g £Z
L |efl 8w 5 © £
s (3% &85 22| &<
8 12w E g3 22 85 Lithology - Petrology - Soil Notes
55 — 55-55.6-Same as 52.7-55 feet.
—_-]100 :::_?SD 55::’37'5 55.6-56.1-Gray pumice. _ _
57.5 ———] 56.1-57.5-Damp, gray, fine pumice sand with Fe
R HNU-ND| 57 5:60 staining.
—| 96 |AABO484| pag 07| 24 | 57.6-57.9-Weathered tuff with Fe stain. Sample 57.6-60 feet.
60 ——l 57.9_-6.0-Brown, damp, clayey sand with Fe
HNu-ND| 60-62.5 [\_St2ining.
— Rad-90 25 60.5-61.3-Same as 57.9-60 ft.
62.5 — 61.3-61.6-Purplish brown tuff.
T 61.6-62.5-Very damp, brown, clayey sand with
— HNu-ND | 62.5-65
u 1100 Rad-99 26 tuft cobbles.
65 m—— 62.5-63.9-Reddish brown, wet, medium pumice
-] HNu- 67, sand, Fe stain.
—] 100 Ra‘;’_{“ 02 & g;’ > 63.9-64.5-Light reddish brown coarse sand with
67.5 — 1 Fe stain.
J— 64.5-65-Fe stained sand.
— 100 | AaBoass | HNu-ND| 67.5-70 —— -
—] Rad-120f 28 65-65.3-Wet, reddish brown, coarse pumice sand.
70 — 65.3-67.5-Wet, light brown, coarse pumice sand.
—] 67.5-68.5-Wet, light brown, coarse pumice sand.
—] 68.5-68.7-Dacite cobbles. Sample 67.5-70 feet.
— 80 :N:_:’z? 70-75 |\ 68.7-69.2-Fe stained pumice.
—] a 29 |\ 69.2-70-Light brown, damp, medium, pumice
— sand.
75—, 71-71.5-Medium brown, wet, pumice sand.
— HNu-ND{ 75.77.5\ 71.5-72.5-Medium brown, damp, coarse pumice | Run = 5 feet.
—q 100 Rad-97 30 sand.
77.5 —— 72.5-73-Medium brown, damp, silty medium
T sand.
—1 100 | AABO486 g::_'go 77'2;80 73-75-Medium brown, damp, medium to coarse
80 e pumice sand.
_— Light brown, medium pumice sand with gravel,
— tuff and pumice cobbles.
— Light brown, medium to coarse pumice sand. Sample 77.5-80 feet.
| — TOTAL DEPTH: 80 FEET
1
Date:

Pr% 4 2 z, ’2:9 /7237?7 Checked By:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY ‘

CORE SAMPLE LOG

Borehole ID: ASC-18 TA/OU: 39/1132
Driller; Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.6ft.  To: 80 fi.
Date/Time Start: 9/14/94, 0900
Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler

End: 9/14/94, 1730

Page: 1 of 4

‘ 30

o -
—_ a = © 0
= R| 2E H g E
E)‘ - o @© @ 9- 3
o 8| 6 ® o £z
© el 585 | 3| 25
£ >l 888 ? = oK
2 (88|o2E | 23| Ew
S [gw E g 3 ce | &% Lithology - Petrology - Soil Notes
J— 0-0.5-Medium brown, silty sandy loam. 0.
1 60 iﬂ%%i%a 2::.-:50 °'5'12 51 1.3-2.5-Medium brown, silty fine sand, some " fSeuel;face sample-0-0.5
05 pumice, - )
] 100 HNu-ND| 2.5-5 | 2.5-3.7-Same as above.
— Rad-115 2 3.7-5-Medium brown, coarse sugary sand.
5
— 6.2-7.3-Same as 3.7-5 feet.
] 52 g:;_%g 5'2'5 7.3-7.5-Medium brown, silty sand with pumice
75 — clasts.
Te—_ HNu-ND| 7.5-10 7.9-9.8-Medium brown, sugary coarse sand,
— 84 | AAB0489 ="~ | some pumice.
— Rad-96
g a 4 | 9.8-10-Medium brown silty sand. Sample 7.5-10 feet.
— HNu-NDI 10-12.5 10.8-12.1-Medium brown, sugary coarse sand. -
] 68 | 12,1-12.4-Medium brown, coarse clayey sugary
— Rad80| & | =
125 :
— HNu-ND| 12.5-15 12.4j12.5-Same as 10,8-12.1 fi. : :
——] 68 Rad-91 6 Medium brown, sugary, coarse sand with pumice
— clasts, dry.
15
— HNu-ND} 15.17.5 . -
— 72 Rad-g3 7 Same as above, with sanidine crystals, damp.
17.5 — . -
— HNu-ND| 17.5-20| 18:2-19.1-Same as above with pumice cobbles.
T 72 |AABO4S0 (oo o8l 8 | 19.1-20-Medium brown, damp, siltty medium sand, | Sample 18.2-20 feet.
2o ——] some pumice.
] 72 HNu-ND| 20-22.5| Medium brown, sugary, coarse sand with
— Rad-80 9 sanidine crystals and pumice.
225 —
— HNu-ND| 22.5-25] Same as above, more pumice.
— Rad-80 | 10 » more p
25—
— HNu-ND| 25-27.5 | Same as above, with gravel layer at 25.6 to 26
— 84 Rad-108] 11 | feet.
275 ; :
— HNu-ND| 27 5-30 27.5:29.7-Medsum brown, sugary coarse sand with Sample-27.5-30 feet.
T 100 | AABO491| pog.gq | <775 | PUMIce.
— 29.7-30-Same as above, damp and slightly clayey. :
L
Date: Checked By: Date:

Prepared By:. ,
M&Mﬁ

/0/2
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‘ LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: ASC-18 TA/OU: 39/1132 Drill Depth From: 0.5f.  To: 80 ft. Page: 2 of. 4
Driller; Stewart Brothers Box (s): Date/Time Start: 9/14/94, 0900 End: 9/14/94, 1730
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
[+ [
= o B o T

= Rl 53 < gE

o Bl 59 o €2

L |EQ| 585 | 8u | =5

~ 4] o 2] - =

e 2| O S -1 = ¥l

a § 2l 2TE | 2 § Eo

S || 52 |t | A& Lithology - Petrology - Sail Notes

3 92 HNu-NDJ 30-32.5| Same as above 29.7 to 30 feet, pumice pebbles
- Rad-80 | 13 | and clasts.
32.5
— HNu-ND| 32,535 i i
—1 100 Rad-108] 14 Clayey, sugary coarse sand, with pumice, damp.
5
% — Nu.ND 35-37.5 35-36.4-Same as above, more damp, with gravel.
—] 100 ga:-ss 15 | 36.4-37.5-Medium brown, clayey fine sand with
— pumice, damp.
ars
— HNu-5
—1 100 | AABo482 |ND open 37'?:0 Same as 36.4 to 37.5 feet, more pumice. Sample 37.5-40 feet.
& 40 _— Rad-116
] HNu-ND| 40-42.5| 40.1-40.9-Damp, medium brown, medium sand
— 9% Rad-117 17 with pumice and sanidine.
425 —] 40.9-41.1-Pinkish brown pumice.
— 100 HNu-NDJ 42,545 41.1-42.5-Damp, medium brown, clayey sand.
—] Rad-93 | 18 42.5-42.7-Same as 41.1-42.5 ft.
45 42.7-43.1-Medium brown, coarse sand, dry.
: 88 HNu-ND| 45-47.5 43.1‘44.6‘Same as '42.5'47.5 ﬂ. .
_— Rad-112| 19 44.6-45-Damp, medium brown, coarse pumice
475 sand.
—] HNu-ND| 47.5-50 |\ 45.3-45.4-Medium brown, damp, coarse sand.
— 100 [AABO4S3 IRad.107] 20 45.4-45.7-Medium brown, clayey sand.
50 45.7-47.3-Medium to light brown, coarse sand
—] HNu-ND|50-52.6 | | With pumice. )
::1 100 Rad-108] 21 47.3-47.5-Grayish brown, damp, medium sand.
52.5 47.5-47.7-Medium brown, silty medium sand
— : : ! : Sample-47. cet,
_— 47.7-48.3-Damp coarse sand. pie-47.5-50 feet
—_ 48.3-48.5-Medium brown, silty sand.
—— 48.5-50-Medium to grayish brown, coarse sand
—_] with pumice cobbles.
—] 50-52.3-Damp, medium to grayish brown,
— coarse sand with Fe stain and pumice cobbles.
— 52.3-52.5-Medium brown, clayey sand, very
- damp. '

Pr% . /, ~z%te:/0/% g/f% Checked By:

Date:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: ASC-18 TA/OU; 39/1132
Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5ft. To: 80 .
Dete/Time Start: 9/14/94, 0900
Sampling Equip./Method: 4.25 ID HSA,

Page: 3 of 4

End: 9/14/94, 1730

3.5 ID Continuous Core Sampler

Q -
e - O
< o€ | & | ¥%
= o o c Q3
Q Q QO © =
L 82| 85| 8u | o5
s |2k 258 | 28 | 2@
2 (88l DFE| 2 2| Ev
8 |gel 22| 2| &5 Lithology - Petrology - Soil Notes
— 52.5-53.5-Medium brown, coarse pumice sand
525 HNU-ND| 52.565| it 1o ate P
—] 100 Rad-69 | 22 | fok ooy oo oo
55 _ 53.5-55-Medium to light brown, sugary coarse
- sand with pumice.
1100 g:é’_‘%% 55'2%7'5 55-55.2-Damp, medium brown clayey sand.
— 55.2-56.5-Medium brown, coarse sugary sand
57.5 = with pumice.
— HNu-ND| §7.5-60 |\ 56.5-56.6-Fe stained coarse sand.
—] 100 | AABO9% IRago0 | 24 56.6-57.3-Same as 55.2-56.5 f.
60 — 57.3-57.5-Gray, damp, coarse sand.
— 100 HNuU-ND] 60-6251\ 57.5-57.7-Tan, clayey sand.
n — Rad-104| 25 . 57.7-58-Dark gray clay. Sample-57.5-60 feet.
d 62.5 ——— 58-58.1-Dark gray silty sand.
1 67 g:‘c‘gﬂ,{’ 625’&“ 58.1-58.3-Dark gray, very damp, coarse sand.

D
H

58.3-60-Gray, silty fine to coarse sand.

60-60.1-Wet coarse gray sand.
60.1-61.4-Dense, gray silty fine sand, damp, Fe
stain.
61.4-61.6-Fe stained, damp, medium silty sand.
61.6-61.7-Gray fine siity sand.
61.7-62.4-Grayish brown, medium silty sand.
62.4-62.5-Tuff and pumice sand.

63-63.8-Brownish gray, clayey silty coarse

<

— sand with pumice and dacite cobbles. Run = 1.5 feet.
—— 63.8-64-Purplish brown tuff.
L
Checked By: Date:

it 4. M J o/ e/

T




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

b SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG
Borehole ID: ASC-18 TA/OU: 39/1132 Drill Depth From: 0.5f.  To: 80 fi. Page: 4 of. 4
Driller: Stewart Brothers Box {s): Date/Time Start; 9/14/94, 0900 End: 9/14/94, 1730
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 1D Continuous Core Sampler
|8 |e | =8
— X|LE £ cE
3 o ® 3 @3
4 | €n 3 €2
O — -_—
L k] = o c
~ o L\L =} S = n 8 Q25
£ 2 S| m '.g_g = a
2 |88|=FE| 38| E®
8 lge| 23| e | A& Lithology - Petrology - Soil Notes
64 — o 64-67.5| No recovery. Drilled with center bit
27 from 64 t0 67.5 feet.
67.5 N .
HNu-ND| 67.5-70] ©67-5-69.3-Saturated, light to medium brown,
100 | AAB0495 Rad-80 28 coarse pumice sand with gravel, dacite cobbles, | Sample-67.5-70 feet.
70 Fe staining.
69.3-70-Saturated, light brown coarse pumice
100 HNu-NO 70-72 5 sand.
Rad-96 29
72.5 Saturated, light to medium brown, coarse
106 HNu-ND| 72.5-75 | \.Bumice sand.
- Rad-89{ 30 72.5-74.1-Saturated, medium brown, coarse
w 75 pumice sand with dacite cobbles, Fe stain.
" K 74.1-74.3-Damp, medium brown pumice sand.
100 22;1"1'2 753717'5 74.3-75-Dry, light brown, medium pumice sand.
77.5 75-76.8-Saturated, medium brown, coarse
HNu-ND| 77.5-80 pumice sand with dacite cobbles and gravel.
100 [AABO496 | oo 01 ] 32 76.8-77.5-Damp, light brown, medium pumice

[=]
o

bbb b fa oo

sand.

77.5-78.5-Saturated, medium brown, coarse
pumice sand and gravel with cobbles.
78.5-80-Light brown, damp, silty sand.

Sample-77.5-80 feet.

TOTAL DEPTH: 80 FEET

. - : Checked By:
N a, g ofassey

Date:




LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: UM-3 TA/OU: 39/1132 Drili Depth From: 0.5f. To: 56.5 ft. Page: 1 of. 3
Driller; Stewart Brothers Box (s): Date/Time Start: 7/26/94, 1056 End: 7/29/94, 1140
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
[«}] 1
o2 = - 5

g | ¥l2g | § |&5 gl 5

Q 2‘ <] DO — e c d ©

e Stl 68 o) o5 Qo >

s |3 288 95 | ek £ 9

a 8 el 2T E % ? Eo ) . § [

3 S &’ g3l g1 88 Lithology - Petrology - Soil bo] = Notes

— . ;S\:ré%cs‘: o 0525| Norecovery. fSurtface sampie -0-0.5
: 1 eet.
2.5 -
— PID-120 ; 2.6-4-Fine silty sand, roots, dry. SM !
] 96 |AABO511 | ND open 2'25 4-5-Very coarse sand with gfgjgﬁ;ﬁ;faﬁé}oﬁ
s Rad-101 pebbles and cemented clasts. sw P
—_ 60 'F:I[l));'i:en 5-7.5 | Silty, very coarse sand with SM
- Rad-110 | 3 | pebbles, damp at 6.5 feet.
7.5 —
;] — 64 |AABOS12 z‘g:::n 7.5-10 | Very coarse to fine sand, damp. Sample 9-10 feet.
i — 4
) —_— d-99
Q 10 Re sw
— o 10-12.5| No recovery.
— 5
12,5 -
—] 48 |AABOS13 zg:ps’eon 12.5-15| Very coarse 1o fine silty sand, Sample 14-15 feet.
] Rad-107 | & | 9V
15
- PID-145 |45.475| Same as above, becoming SM
: 40 ngfaP_‘;" 7 more silty, some cementation.
al
1787 PID-130 ;
—{ s2 {AABOS14|ND open 17.5-20 | Very coarse to fine silty sand with Sample 19.2-20 feet.
- Rad-8(F) o]~ 8 pebbles.
20 s
I ND open | 20-22:5| Silt with pebbles and tuf cobbles.
— Rad- °
225 PID-9
] 22.5-25| Same as above with more Sample 24-25 feet.
] 80 | AiBOSTS :Ed‘_’fgg 10 | extremely weathered pink tuff. ML '
25
—] 48 :'g; n |25-275 Dark brown, clayey silt, with
— Radaoz | 11 | extremely weathered tuff,
27-5 < 7S 7
— PID-4 Dark brown, extremely weathered|*,> 4  abt
.5-30 . : e . LNRNANEN - .
——1 68 |AABO516 | ND open 27152'3 tuff, relict mineralization visible, - Sample 29-30 feet
30 — Rad-91 clayey silt. ML

Prepared By: . te: Checked By: Date:
q. M }a /6 /;, M 4/
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID; UM-3 TA/OU: 38/1132

Driller; Stewart Brothers Box (s):

Drilling Equip./Method: CME 750

Drill Depth From: 0.5t

Date/Time Start: 7/26/94, 1056
Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampier

To: 56.5 fi.

‘Page: 2 of: 3

End: 7/29/94, 1140

L

1

2 o - &
a [ =]
® < 28 & 23 o4 o
o ol £9 o cZ S
a- Q QQ — - -_— L
L 5L 58« S ¢ o5 [T} o
£ [2o|lage| 9= | 5 £ k<)
ﬁ 8 Ol © E 2 e 3 £ ko] = Q
e |ef|eEE| 22 | 88 | Litnology- Petrology-Soil | & £
0o || f&3| Cx | o« ology - Petrology - Soi 5 = Notes
30 — PID-1 |45 40 g | EXtremely weathered tuff, clayey |\/«/s~] ant
1 84 ND open | “"/"" | silt, increasing clay and moisture o
: Rad-118 content with depth.
N PID-10 (35 5.35 s
— 64 [AAB0517 |ND open .14 Same as above. ample 34.1-35 feet.
a5 ] Rad-120 ML
] " :g’;’;en 35-37.5 | Same as above, denser.
— 15
— Rad-123
37.5 —] PDND |a7.540| 37-5-38.3-Pink tuft NN P
—1100 |AABOS18 Rad-119 :|6 38.3-39.7-Brown sandy silt NN Sample 38.8-40 feet.
— with cobbles. SM
40 —— PID-1 39.7-39.8-CGray clay layer.
—1 100 ND open 40:5-5 39.8-40-Cray, soft weathered \\ cL
2k — Rad-117 tuft. r\/‘l‘
42. NN
] 40-41.1-Gray, clayey AT abt
— 100 |AaBos19| EID-ND [42.545 | weathered tuff with cobbles  {+/+;3/+
— Rad-97 | 18 and pink tuff clasts, wet.
45 ~——t 41.1-41,25-Brown sand, Fe Sw
— stained, wet. ‘
— 41.25-41.3-Black clay, wet. cL
— 41.3-42.4-Gray clay with relict \
— sand size mineralization, wet. N
— 42.4-42.5-Brown sand, wet. Sw
— Cray, clayey weathered tuff, ::::::‘
- saturated, very soft altered \:\:\::: abt | Sample 43.8-45 feet.
— relict mineralization. ALY
=
Date:

p,e% . dﬂ/ %%e: /& /& %/ Checked By:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: UM-3 TA/OU: 39/1132
Driller: Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: 0.5 ft.
Date/Time Start: 7/26/94, 1056

To: 56.5 ft.

Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler

End: 7/29/94, 1140

Page: 3 of: 3

<

L

2 | o |k
—_ g © a -
= E_,Q ] g = g § o) £
S |-8|62 | § | E2 S| 3
L oL 68x] Sa | @5 L '
- > - m : @ (2 =] oT < g
HE R IARE g | 2
A |k 253| dc | 0 & Lithology - Petrology - Soil ) ] Notes
4 22 PID-ND |45-47.5] Conglomerate with Fe staining, r ]
q Rad-103 19 dacite cobbles, wet. GW-
47.5 GM
— PID-ND | 47.5-50 47.5-49-Brown conglomerate, { Sample 49.3-50 feet.
] 100 |AABOS20 Rad-96 20 CIayey silt. . Hig down on 7/24/94
50 ] 49-50-Fine beige sand. with starter problem
] SW | at 50 feet.
. FID-ND |50-52.5
— Rad-95 | 21 | Extremely weathered tuff NN, FID-Foxboro 128
525 becoming Fe stained below vyl abt
T FID-2 51 feet
— 100 | AABO521 | ND open | 52:5-54 - -

54—/ Rad rﬁ? Brown, medium sand with siit, SW- Sample 53.2-54 feet.
55— FID-NB 55565 obsidian and rhyolite pebbles sM | Hit hard material at 54
100 Rad-87 | 23 |\.and dacite cobbles. ft., run center bit.

R 1\4 R
566 Sugary texture, coarse grained /171 4 Center bit stuck, re-

tuff with large igneous cobble  [~/x/x/3] auger hole. Reached
W] ot then went 1 foot with
:,:j\:\j center bit to 55 ft. until
NN auger refusal. Drove
AN split spoon sample 1.5
NNNN feet (55-56.5 feet).

T IR

TOTAL DEPTH: 56.5 FEET

Prep%d. %i“ ?2 Y, ﬁ/z g/y/ Checked By:

Date:



LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: DM-5 (abandoned) TA/OU: 39/1132

Driller: Stewart Brothers Box (s):

Drilling Equip./Method: CME 750

Drill Depth From: 0 ft.
Date/Time Start: 9/19/94, 0930

To: 55 ft. Page: 1 of 3

End: 9/19/94, 1730

Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler

2 ]
o T Lo
|l o E £ =
z | Fleg | & | &5 | 5
e |zB| &g, | &, | 5% e | 3
: |2%|883| 82| ge 2l 8
a S| g€ xa Evo ) . ® g
S |&&|gc3 ce |l 8¢ Lithology - Petrology - Soil 0] =] Notes
—_ 60 HNu-ND | 0-2.5 | Light to medium brown, silty
— Rad-110 1 clayey sand with pumice,
25 . . Sw
) — HNu-ND | 2.5-5 Light to medium brown, sugary
—] 8o Rad-97 "o~ | coarse sand with pumice cobbles,
. pebbles, gravel, dry.
- HNu-ND | 575 | 5.2-6.2-Medium brown silty fine SM
—1 92 Rad-106 3 sand.
75 ] 6.2-7.5-Light brown, sugary SW
— coarse sand with pumice.
— 64 |AAB8864 HNu-ND | 7.5-10
— Rad-112| 4 Medium brown, silty, medium Sample 8.4-10 feet.
10 to coarse sand with pumice SM
R HNu-ND }10-12.5 | \_Pebbles, damp.
— Rad-83 5 i
—] Medium brown, sugary coarse
125 sand. SW
— 88 g::_’%oz 12'2’15 12.8-14.8-Same as above.
— 14.8-15-Damp, medium brown,
15 = HNUND | 15.47.5 silty medium sand. SM
— u- .
—] 84 Rad-108| 7 15.4-15.7-Same as 14.8-15 ft.
— 15.7-17.5-Medium brown, very LI
17.5 =/ HNU.ND coarse sand and gravel with |, SW:
7] 100 | AABBBES| LT 17':‘ 20 |\ pumice, damp. .
— 17.5-18.2-Purplish brown tuff. [3-3-3-24- abt ] '
20 — 18.2-18.7-Medium brown, SN Sample 17.5-20 feet.
—] 100 Rad-114| 8 i
— 18.7-20-Medium brown, clayey
22.5 silt with pumice, damp. ML
— HNU-ND 122.5-25 |\ ' Medium brown, damp, claye
—7j 100 ) P. clayey INNNN SC
. Rad-1201 10 \silt with clayey sand at 20.9 ft.
25
Ja— above.
— 100 HNu-ND | 25-27.5 [\_S2m® &S sbove ML
— Rad-99 ik Same as above, wet at 27.2 feet.
27.5 —] -
—] 100 | AaBasss| ihuan | 2150 | Dark brown, wet, sitty sand. sm | Sample 27.5-30 feet.
\ 30
1
Date:

P% ;. UW u,;,éqi? /0 /Z X//y Checked By:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

ca Al 0/ T

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole 1D: DM-5 (abandoned) TA/OU: 39/1132 Drill Depth From: 0 ff.  To: 55 . Page: 2 of 3
Driller: Stewart Brothers Box (s): Date/Time Stanrt: 9/19/94, 0930 End: 9/19/94, 1730
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
Q [
a = ¥

= R % g ‘c % g o C

© sl <cw @ <S> ) >

(Y >l OF ot £ - (3]

L |ex| 85| 8a | 25 2 =]

=% 0 g O E % 2 Ev % g

o] cL| @S2 | | A& Lithology - Petrology - Soi & = Notes
30 — HNu-ND | 30-32.5 | 30-30.2-Weathered purplish ] ot

—] 100 Rad-97 13 brown tuff.
325 ] 30.2-32.5-Damp to wet, silty
—] 100 HNu-ND | 32.5-35 coarse to medium sand, brown. SM
- Rad-95 14 32.5-34-Medium brown, damp,
35 silty sand.
. HNu-ND | 35-37.5 \ 34-34.1-Weathered purplish tuff.}.>.2.-.1 Qbt
- 100 Rad-80 15 34.1-34.2-Brown coarse sand. PSSt
375 34.2-35-Medium brown, damp, Sw
T silty sand.
HNu-ND | 37.5-40
I 867 SM
U — 100 |AABBB6T! Rag.go | 16 35-36.2-Same as 34.2-35 feet.
40 36.2-36.3-Medium brown SW
] coarse sand.
— 36.3-37-Same as 35-36.2 feet. f———o SM
— 37-37.2-Weathered tuff. Vil Qbt
— 37.2-37.5-Coarse sand, pumice. SW
] 37.5-38.5-Medium brown,
v coarse silty sand, damp. SM | Sample 37.5-40 feet.
— 38.5-39-Medium brown, silty
—_ medium sand.
S 39-39.7-Weathered purplish i1 abt
] tuff with pink pumice. N
- 39.7-40-Medium brown, silty
. SM
i medium sand, damp.
—
e
i
{
Date:
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LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: DM-5 (abandoned) TA/OU: 39/1132

Driller; Stewart Brothers Box (s):
Drilling Equip./Method: CME 750

Drill Depth From: O fi.
Date/Time Start: 9/19/94, 0930

Sampling Equip./Method: 4.25 1D HSA,

To: 551t.

Page: 3 of 3
End. 9/19/94, 1730

3.5 1D Continuous Core Sampler

Depth (Feet)
Recovery

(Feet /Feet %)
Field Borehole
Analytical Sample
Field Screening
Results

Number

Sample Interval

and Run Number

Lithology - Petrology - Soil

Graphic Log

Lithologic Unit

Notes

52.5

8
8

Rad-107

HNu-ND | 40-42.5
17

40-41.2-Medium brown, damp

42,5

Aad-98

100 HNu-ND 42:‘58-45

41.2-42-Medium brown, coarse
sand with pumice.
42-42.4-Same as 40-41.2 feet.
42.4-42.5-Weathered tufi.

100 Rad-83

HNu-ND | 45-47.5
19

w
=

SM

Weathered purplish brown tuft NN
with coarse sand; silty clayey

E-9
N
o

PO L

73 |AAB8868 |0 oo

g3

HNu-ND 1 47.5-48
20

SN Qbt

SM

sand layer from 43.5-43.6 feet.{.~.“.©\{ Qbt

45-45.9-Medium brown,
coarse clayey sand with

100 Rad-80

mn

HNu-ND | 50-52.5
21

pumice, very damp.
45.9-47-Light brown pumice.
47-47.2-Red Fe stained

100 Rad-111

HNu-ND | 52.5-55
22

pumice, wet.
47.2-47.3-Manganese (7). .
47.3-47.5-Orange-brown
coarse pumice.

SC

namrmmmamnmmm

47.9-48.3-Wet, Fe stained

48.3-49-Wet, light brown,
coarse pumice with pebbles.

50-51.6-Wet, light brown
pumice sand.

51.6-51.7-Fe stained pumice.
51.7-51.8-Manganese (7).
51.8-52.5-Dry, light brown,
very fine pumice sand.

52.5-53-Wet, medium brown,
coarse pumice sand. NN
53-53.7-Dry, fine pumice sand. }>*
| 53.7-55-Dry clayey sand.

Qbt

Sample 47.9-49 feet.
Hard drilling at 49 ft.
Drilled with center bit
from 49 to 50 feet.

sC

Dry hole, quit drilling
at 55 feet and
abandoned hole.

TOTAL DEPTH: 55 FEET

Prepared By:

Wd j/ wzﬁte: o /5 5/7}/ Checked By:

Date:




C LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID;: DM-6 TA/OU: 39/1132 Drill Depth From: 0ft.  To: 60ft. Page: 1 of: 3
Driller: Stewart Brothers Box (s): Date/Time Start: 9/21/94, 1000 End: 9/21/94, 1730
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
> -]
P [ = -

= ) £ e E S

| =3 | 8 £2 gl 3

L o 3L o5 2 g’

Ko > = am £ -

a 88 2 2 Eg & 2

3 oy i o Se Lithology - Petrology - Soil 5 = Notes

— HNu-ND | 0-25 | Silty loam with pebbles. No laboratory samples
] 64 Rad-88 1 v P ML collected.
25 —
— HNu-ND 255 ;
= a2 Rad-85 p Medium to coarse sand.
5 SwW
— &0 HNu-ND 575 Coarse sand with pebbles.
-] Rad-81 3
7.5 —
] HNu-ND 7.5-10 Medium to coarse sand, some
“ —] 72 Rad-93 4 silt in porosity.
10 e—r]
' — 48 HNu-ND | 10-12,5 Same as above, damp.
—] Rad-86 5 SW-
12,5 SM
p— 52 HNu-ND | 12.5-15 | Same as above, silt matrix at
— Rad-82 6 14.9 feet.
15 :
— HNu-ND | 15-17.5 | 15-16.1-Medium to coarse sand
—1 100 Rad-105 7 with some silt.
— 16.1-17.5-Buried soil of silty
17.5 /] clay with tuff pebbles, wood cL
— 100 HNU-ND | 17.5-20 |\ material and charcoal. NN
— Rad-116 8 : -
20 o] Sandy silt g(adlng to sandy
. clayey silt with depth; root
— 100 HNu-ND | 20-22.5 |\ material - buried soil. Wet zone ML
— Rad-88 9 at 18.3 feet.
225 — Sandy silt with clay and
— &8 HNu-ND | 22.5-25 \ occasional pebbles.
~— Rad-120 10
25 22.8-24-Coarse silty sand. SM
— 24-24,7-Clayey silty coarse
_ sand. NN EEE
— 24.7-25-Fine sandy silt. SM

v

L
Prepared By: . n Date: Checked By: Date:
W a. Y, 2 /0/28%



‘ LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM

SAMPLE MANAGEMENT FACILITY CORE SAMPLE LOG
Borehole ID: DM-6 TA/OU; 39/1132 Drill Depth From: Of.  To: 60 ft. Page: 2 of. 3
Driller: Stewart Brothers Box {s): Date/Time Start: 9/21/94, 1000 End: 9/21/94, 1730
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,

3.5 ID Continuous Core Sampler
-0
o © 0
—~ c -
= | ¥ % 55 2| 5
© 2 S
P X 4 = - o
L oL S o5 o k=
2 w8 = £ g

£ % = - [

= | 8% 23 Eg g | g

2 c L Yl S5 Lithology - Petrology - Soil b = Notes

25 — 25.2-26.2-Silty fine sand. SM
—1 92 g:‘;’_’%% 25’1217'5 26.2-26.6-Coarse sand with pove
— pebbles.
27.5 26.6-27.4-Dense silt with tuff
] 76 HNu-ND | 27.5-30 cobbles. ML
— Rad-84 12
—_— 27.4-27.5-Fine sand. SW
30
39 — 1 100 HNu-ND | 31-32.5 28.1 -28.5-.Sandy silt _With clay. ML
— Rad-111 13 28.5-29-Silty sand with large
— pebbles.
25— 29-29.6-Silty coarse sand with SM
— HNu-ND 32.5-35
—1 100 Rad-104 14 large pebbles.
' _ 29.6-29.9-Pink tuff. ] abt
e 29.9-30-Silty coarse sand with paZald
— cobbles and pebbles. SM
— 31-31.1-Light blue igneous | = e Hit cobbles at 30 feet,
— ggb:ﬂse;gng | - Ran center bit from 30
— ense, ¢ ayey N to 31 feet.
— coarse sand with cobbles. \\ SC

e—

— 32.5-33.1-Sandy clay with \Q cL
_— cobbles. p
— 33.1-33.7-Fine pumice sand.
_— 33.7-35-Medium pumice sand Sw
—] with pebbles.
tmnl
=
—
—
P
—]

L

L

Prepared By: a M j /d / // Checked By: Date:




t LOS ALAMOS NATIONAL LABORATORY ENVIRONMENTAL RESTORATION PROGRAM
" SAMPLE MANAGEMENT FACILITY

CORE SAMPLE LOG

Borehole ID: DM-6 TA/OU: 39/1132 Drill Depth From: 0 ft. To: 60 fi. Page: 3 of 3
Driller; Stewart Brothers Box (s): Date/Time Start: 9/21/94, 1000 End: 9/21/94, 1730
Drilling Equip./Method: CME 750 Sampling Equip./Method: 4.25 ID HSA,
3.5 ID Continuous Core Sampler
- O
o © 0
—— [ = b~
2 X1 §5 e | 5
Q Q [ £ < 3 Q
w 5 L 33 o5 o =)
= > K& na aé’ = o
= o= D a ©
S | 82 32 Ev , , g £
3 guw Cc w5 Lithology - Petrology - Soil &5 = Notes
¥ — o6 HNuND | 35375 | 35.1-36.8-Fine to medium
— Rad-118 15 pumice sand with pebbles.
a75 ] 36.8-37.5-Dense, medium
. —] 100 HNU-ND 37.5-40 pumice sand with cobbles,wet.
— Rad-93 16 Medium pumice sand, sugary
40 e— texture at 39.7 feet.
— 64 HNu-ND | 40-42.5 | Medium to coarse pumice sw
— Rad-101 17 sand
——1 .
42.5 ]
: — 100 HNu-ND | 425-45 | Same as above.
6 » — Rad-103 18
45 -
J HNu-ND | 45475 45.3-45.6-Black stained Approximately 1 cm
— Rad-93 19 coarse pumice sand. . thick cemented Fe
475— 45.6-45.8-Fe stained medium stained layer at each
~ ] sand. d ofred b
— HNu-ND 47.5-50 ) Red. : end of red brown
- 100 Rad-115 20 ::nsd 46.5-Red-brown medium sand.
50 ~—— 46.8-47.5-Light brown pumice
] HNu-ND 50-52.5 sand.
—] 100 Rad-97 21 - -
- Medium to coarse pumice
52.5 —] 525, sand with cobbles.
— = . 55 » . »
— 100 gg;%g 22 50-51.3-Medium to fine pumice
§5 ] sand. c ) 4 sSwW
— .3-52.5-Coars ce sand.
— HNu-ND 55.57.5 51.3-52.5-Coarse pumice
—] 10 Rad-90 23 Fine to medium pumice sand.
575 — HNU-ND £7.5-60 55-56.8-Medium pumice sand.
- 100 Rad-62 o4 56.8-57.5-B_ecom|ng coarser.
60 e Medium to coarse pumice sand
5 with pebbles.
_ One composite
— TOTAL DEPTH: 60 FEET sample collected
— from cuttings drums
— for waste
—_ characterization.
Date:

L P;&aec’ By: // H% /Date /Z Z// Checked By:




Environmental Restoration Project
Los Alamos National Laboratory
Data Submittal in Response to NMED Question 18
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1993 Field Summary Report for TA-33

ELEVATION RECOVERY UNIT DESCRIPTION
(foet abtlav-.‘) (black Inok:a';,u N 0 RTH
mean sea lev NO recovel BOREHOLE
65175 0— = _ g Soil Is medium brown with organic matter
Gray, unweided tuff with noncompacted pumice
| Fractures (some mineralized); organic matter LEGEND -
10 — = I
Unwelded tuff
7 B E Partially weided tutf
({1
30 — Ash
. Tan, unweided tuff
Fractures (some mineralized) Rootlets
0y Lithic fragments abundant (< 15-20%) ootle
Brown and gray, noncompacted pumice
(S1° diameter) Fractures
MDA kK o— I Rootiets
] z Lithic fragments
o— I V4
) - A Gray, brown, and
NMED @ ™) white pumice
70 =my
- | — -
[ | 724 ... ‘l Basalt fragments
_* )
80 ~~t
. —\apor-phase notch
- (Ul_’li.l v -‘vapori-phau
0w Light tan-gray, unweided uft, soft and riable g 19 mglase
Brown and gray pumice (S1° diameter) is
- abundant ($20-25%) CARTography by A, Kron 173194
100 — Lithic fragments are smaller
e |
110 ~—
dl |
£ | -7
E 120
o B Light tan-gray, unweided tuit, soft and friable
120 — Pumice is brown
Lithic fragments
w— a2
-—
150 — W g
Hy Light tan-gray, unwelded to partiaily weided twff
Brown pumice is abundant
60— ¢
M
°€| .A -
170 — ] Red, unweided to partially weided twff; lithic fragments abundant
- (£25-30%); pumice s iess abundant and smalier
180 — =17
-
-
190 ~
[ ] Red unweided tuff, soit and friable
w— RE
. |
- White ash, soft and friable; lithic fragments
20— P} Red-brown, unweided tuff, soft and friable
. Large pieces of whits pumice
230 — T 220 Wellinaurated, white ash; pieces of basalt (30-40%)
Total depth

Figure 7. Geologic Log of Borehole #1.

February 14, 1994 : 29



) 1993 Field Summary Report for TA-33

ELEVATION RECOVERY UNIT DESCRIPTION
{isstabove  (biack incicates MIDDLE
mean sea ievel) N0 recovery) ' BOREHOLE
6518.9 0— -0 Soitis medium brown with organic mattter
Gray. unweided tuff with nOncompactsd pumice LEGEND
10 = 03 Fractures (some mineralized); organic matter
{ Unweided tutf
20 —
Tan, unweided tuft { ! f
20 Fractures (some minerakzed) Partially welded tu
Lithic fragl (sv/a* ) are (525%)
Brown and gray, D purmice ($1 1/2° ) Ash
40 — Rootiets
50 — £ A\ | Rootlets
-8 mm—
00— Tan, unweided tuff; so and friable X 3| Fracures
Containg #thic fragrnents and pumice |
70  — o I :.3, Lithic fragments
- o g Gray, brown, and
80 " white pumice
Cy=d
90— Light tan-gray, unweided tuft, soft and iriable ..p.) Basalt fragments
Brown and gray pumice {S1 1/2° diameter) is abundant
100 — (S25%, typically 10%—15%)
! Lithic fragments less abundant and smater Vesicular basalt
I -
120 =
. i axmmzam \/3pOr-phase notch
Light tan-gray unweided 0 partiaily weided tuft (Unit 1v = vapor-phase
120 — Lithic fragments (s1° ): pumice is brown, fiorous unit; Unit 1g = glassy
2132, Soft. triable, unweided, an-gray tult unit)
g w— CcARTography by A Kron 131/94
- Tan-gray tuff, unweided 10 partially weided
- 150 Disk-tke
E ol ™
160 — = -1
-
170 — . Red, unweided to partially weided tuft
with abundant kthic fragments (< 15-20%)
1001 183.4
{m' Red, unweided tuft; soft and friable
190 —{ Red, unweided 1 partially weided twuff
. White pumice sbundant (€2 1/2° diameter)
200— = -197
[ ] Red, unweided tft, 3oh and friable
210 W —aw
Whits ash, soft and friabie; Kthic fragments; pieces of basat
220 — T2 ec-brown, unweided tuft; white pumice abundan (2° Ciameter)
(] ':" Welk-inGurated whits ash with basalt (S30-35%)
230 — o 2293 Induraied brown ash with basalt
-
_zyy Brown ash with basall, unweided
240 — Welk-induraied brown ssh; pleces of basalt (25%:; S 1/2° dlameter)
-2
250 —
260 —
270~ M
2 Basatt and cinders are vesicular; few quanz fragments
200~ K
20— M
m —
310~ =30 o satis black, . with few phenocrysts
-ns
Total depth

Figure 8. Geologic Log of Borehole #2.

February 14, 1994 30



1993 Field Summary Report for TA-33

ELEVATION RECOVERY UNIT DESCRIPTION
{teet above  (black incicates ’ SOUTH
mean sea ievel) NO recovery)

Soil
65185 00— 0.7  Soil is medium brown with organic matter BOREHOLE
\ Gray, unweided tuff with noncompacted pumice (some altered)
Fractures (some mineralized); organic matter

8.9 LEGEND

Unwelded tuft

Tan, unwelded tuff
Fractures (some mineralized)

Partially welded tutf

Lithic fragments abundant
Brown and gray, noncompacted pumice (s1° diameter) P
Rootiets ik Ash
X a | Rootlets
— 47 Tan tuft, soft and friable, no pumice
- \ﬁ >< Fractures
»~ .
Tan, unwelded tuff with lithic fragments and pumice ..‘, Lithic fragments
.:E? Gray, brown, and
- bf) white pumice
744 ~—%
s .' Basalt fragments
Light tan-gray, unwelded tuff, soft and friable @ Vesicular basait

Brown pumice (s2° diameter) is abundant
=ooxe Vapor-phase notch
{Unit v = vapor-phase unit;
Unit 1g = glassy unit)

- 11§
cARTography by A. Kron 1731,94

Light tan-gray, unwelded tuff is soft and friable with large abundant pumice

. DEPTH (FEET)

=131 Light tan-gray, unwsided tuff; abundant pumice (s1 1/2" diameter); lithic
437 fragments are smali )
={137.3 Soft and triable, light tan-gray tuff

{1443 soft and friabls, light tan-gray tutt

Light tan-gray, unwelided to partiaily welded tuff

Brown pumic {1 1/2° diameter) abundant
Lithic fragments more abundant and larger

= 188 neg, unweided to partially weided tuff; lithic fragments abundant and larger
Pumice less abundant and smalier (S1/4° diameter), white

Red, unwelded tuff is friable and soft; lithic fragments (<2 1/2° daimeter)
Pumice is s1° diameter :

- 208

White ash, soft and friable; small lithic fragments

=217 ped.brown, soft and friable, unwelded tuff; white pumice (<1° diameter); lithic fragmants

- 220

Waell-indurated, white ash; pieces of basait (<30-40%)
|- 229

Vaesicular basalt and pellet-sized material
~ 246 Total depth

250 —

Figure 9. Geologic Log of Borehole #3.

February 14, 1994 31



1996 Field Summary Report for TA-33

Borehole 33-1652—PRS 33-002(a)

»e wcowery) Unit

» | Tshirege

Member

Unit 2

Depth (1)

Description Depth (ft) : Tritium concentration (pClg)
18 Medium-brown soll with organic matier | 15:1.99
Gray, od Bift - 4:7.4
Fractures, some mineralized
Lithic fragments (S1-in. diam.; <15%) ’
Brown and gray pumics, non- ‘LEGEND
compacted (S1-in. dlam.; <2%) Z
Rootes | - 13:83 ?\X Fill
Zones of soh and friable tulf 20\ material
- 17:5.0
~188 Tuit,
unwelded
- 24:1.8 Tutt, soft
and friable
K | Rootlets
Tan-brown, unweided tuft \/\ >< Fractures
Fractures, some mineralized | .19
Lithic fragments (S1-in. diam.; $15%) o > _ 7| Lithic -
Brown, gray, and white pumice; minor -
compaction and alteration {S2-in. a /| tragments
diam; £10%) "
Rootiets L. Y ) Pumice
Zones of soft and triable tuff
cARTography by A. Kron
11/8/96
|- 61:08
- 74:0.6
Soft and friable tuff
Light tan-gray unwelded tuft - 77: 08
Brown, gray, and white pumice; minor
s compaction and alteration {(<1-in.
:m diam; S10%)
o Lithic fragments (<3%)
S Soft and friable tuft
- 93:08
Light tan-gray unwelded tuff
Zones of soft and friable tuft
Pumice, minor compaction and altera-
tion ($30%, $2.5-in. diam.)
- 107: 1.8
- 113:0.8
- 118:0.8

120
T.D.




1996 Field Summary Report for TA-33
Borehole 33-1541—PRS 33-002(a), Septic Tank

Recovery Unit Description Depth {ft) : Tritlum concentration (pCi/g)
(black indicaies
"0 recavery)
0 S
} Light brown 3ol with gravel and tuft
0 B L S
5
0 Gy o - 07:2 H
Py 1 shi , unweided
£ rege Fractures, some mineralized 21
- Brown and gray pumics, non- :
.é' 15 — ember (c;n:md and‘;lz;w ahtered F
-in. diam.; S
o Unit 3 .
20— Lithic fragments
s T JTshirege| 243 Tan unweided tulf
Member Fractures, some mineralized
Unit 2 Lithic fragments
30~ = 30  Brown, gray, and white pumice;
TO-  non-compacted {s1-in. diam; $20%)
Borehole 33-1542—PRS 33-002(c), Sump
Recovery Unit Description Depth (ft) : Tritium concentration (pCi/g)
(black indicates
0o recovery)
0 - “;
/2% Light brown sandy so with a LEGEND
graveils and litte rounded cobbles ,,
5— Pleces of clay pie Z//// Fill
7 terial
-83
10 —
Gray, mostly soft and friable tuft
Purmice and quanz crystals
15— Brown soll or alteration
20 - [ 19.5: 1444 Rootlets
B ® Gray, unweided tuft R 4
25 - z g" Tan, unweided tuft 7\\ Fractures
- 275 Softand friable, tan tut
g 30— |- 28.5: 1417 "’ Lithic
= - 315:818 ~a 7| fragments
a .
8 35— Tan unwekied tuff - 36:53.9 Pumice
Fractures, some mineralized
40— Lithic fragments L a0:318 CARTography by A, Kron
Brown, gray, and white purice; ' 11/8/96
non-compacted (S3-in. diam; <25%)
45— Zones of solt and friable tuff
. Rootlets
- 48:25.8
w —
- 82:177
55—
- 58:136
w w—
- 62:10.3
65— - 65
T.D.

Figure 8. Geologic Log of Boreholes 33-1696 and 33-1697, MDA-K.
June 30, 1997 31



1996 Field Summary Repont for TA-33
Borehole 33-1328—PRS 33-002(b), Sump

Description Depth (ft) : Tritium concentration (pClg)
Medum-brown 8 with cobbles (s24n, | 1124492
diam.) composad of country rock, tuff
Pleces of clay pipe
|- 9.5 104,085; 76.179 '
¥ LEGEND
Gray, unwelded tuft S
Fractures, some mineralized -} 15: 73,060, 59,38 . ’\ﬁ\é\ Fil
Lithic fragments (5—-15%) - 18.3:5.458 20\ material
Brown, gray pumice, non-compacted = Tt
{st-in. diam.) | seimm : " dod
Rootiets at -] unwe
Tufl, soft
—26.25 A | o0a. and friable
Tan, unweided wift 73:7%
30 — Fractures, some mineralized Rootlets
Lithic fragments |- 31.3:033
Brown, gray pumice, noh-compacted
35 — (SFin. diam; S15%) Fractures
—ars Rootlets - 36.7 : 1,000
| Lithic
9 Soft and friable tan tuff |- 41: 1,474 fragments
Lithic fragments and pumice .
45 — Rootlets - 45:4.924 Pumice
e tARTography by A Kron
50 — Tan, unweided tult 11/8/96
~525
55 — Soft and friable tan tuf!
E Tan, unwelided tuf
% i 60 — -80 |- 80: 190
K 8 Soft and friable tan tuft
65 — Tan, unweided tfl
Altered pumice, minor compaction
{€0.5-in dlam., $5%)
70 Lithic fragments, inchudes sanadine
(S10%) - 72.2:142
75—
80 —
-4 J Light tan-gray unwelded tuff

Gray, red, brown pumice (<t-in. diam.)

_“1m fragments, includes sanadine
- 88:75
90 — Soft and friable tuff
Lithic fragments
Pumice
95 — Rootiets
100 ~ —98 Light tan-gray unweided tuff
Gray, brown, purple, red pumice,
noncompacted (S20%, s4-in. diam.) | y0a4:20
105 — —105 Lithic fragments (2%)
Soft and friable tuff
110 — e - 110:8
Light tan-gray unweided tuft
Fractures, some mineralized
115 — Gray, brown, purple. red pumice L. 1152
{$20%, <2.5-in. diam.) 174:3
Lithic fragments ($2%) T' o
120 — 120
T.0.

Figure 9. Borehole Schematic of MDA-K Boreholes.
June 30, 1997 32
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Los Alamos National Laboratory
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Date of Analysis
Analytical Suite
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Well Construction Details

Pilot Testing Reports (not prev.
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Geophysical Surveys at TA-21-016(a-c) and TA-21-011(c)
Los Alamos, New Mexico; September 1996

} Executive Summary

This report presents the results of a-geophysical investigation of Materials Dlsposal Area (MDA)
71, (TA-21 016[a-c] and TA-21-011{c]); Operable Unit 1106 at the Los Alamos National
Laboratory (LANL) Los Alamos, New Mexico. A

This geophysma] investigation concentrated on two MDAs located within TA-21; MDA-A and
MDA-T. The primary objective was to use electromagnetic (EM) methods to identify and
delineate the ptesence of paleochannels that may, if present, be partly responsible for transporting
the contaminants off-site.

We estabhshed two grids, one at each site. The total survey area encompasses 60,000 square feet
(1°5 acre). Geephex acqmred EM data in June 1996, along transect lines spaced five feet apart.
The in-line datd sampling is approximately two feet. At each sampling location, we acquired in-
phase and quacfrature component data for two frequencies; 9,210 and 15,210 Hz. The two EM
surveys recorded over 27,400 raw data measurements.

The EM data were recorded and logged internally by the GEM-2 instrument. Data processing
included assigning spatial registry information, converting the measured signal from part-per-
million response to conductivity (in milli-Seimen per meter, mS/m), and contouring (krigging).

A broad EM anomaly is present within the MDA-T site that may represent the anticipated
paleochannel. The broad anomaly may, however, identify a recent but currently abandoned,
compacted roadway Aenal photographs taken in 1975 and 1982 show non-paved roads and a
trench in the same vicinity as the EM anomaly. We recommend shallow excavation or borings
within the anomalous area to confirm the nature of the causative source.

The EM- survey§ have identified several isolated anomalies within MDA-T and MDA-A that, we
believe, represent distinct separate buried objects or debris. Although we do not know thie source
of the anomalies, or if they contribute contaminants, we do not anticipate that these isolated
anomalies are significant to the current project.

We do not obseg've EM signatures indicative of 2 meandering paleochannel at the MDA-A site.

g
k!
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1.0 Introductfon

This report presems the results of a geophysical investigation of Materials Disposal Area (MDA)
71, (TA-21 016[a ¢} and TA-21-011[c]); Operable Unit 1106 at the Los Alamos National
Laboratory (LANL) Los Alamos, New Mexico.

TA-21is centrally located on the Pajarito Plateau and bordered by two canyons; DP Canyon to
the north, and ILos Alamos Canyon to the south (Figure 1), TA-21 was used primarily for
plutomum research and metal production from 1945 to 1978 (Broxton and Eller, 1995). The
major waste-dls?posal activities involve byproducts of the chemical processing. The anticipated
disposal mechamsms include (Broxton and Eller, 1995):

e deep hq id releases into absorption beds and seepage pits, .

o near-surface liquid releases (surface discharges),

¢ subsurface solid-waste disposal areas, and

o surface j‘,ontamination areas (surface spills).

This geophysicaél investigation concentrated on two MDAs located within TA-21; MDA-A and
MDA-T (Fxgure 1 and 2). Both MDA are located on DP Mesa and drain north into DP Canyon.
Radioactive comammatlon has been documented in DP Canyon (Purtymun, 1971; Purtymun et
al., 1990). The; gmmary objective of this project was to use electromagnetic (EM) methods to
xdennfy and delineate the presence of paleochannels that may, if present, be partly responsible for
transporting the contaminants into DP Canyon.

J

Geophex estabhshed two survey areas, one jocated within the fenced borders of MDA-A and one
within the fenced border of MDA-T (Figure 2). The surface vegetation consisted of native grass
(Figure 3). The*two sites collectively occupy approximately 60,000 square feet (1.5 acres).
Although the sxtes do not currently contain surface features or obstacles, aerial photographs of the
site taken in 1975 and 1982 (Broxton and Eller, 1995) reveal substantial landscaping, heavyy-
equipment traﬂic, and even a possible trench and associated surface mound.

2.0 Geophysncgl Instruments and Methods

We acquired EM data using a man-portable EM instrument known as the GEM-2, designed and
fabricated by Gepphex. The GEM-2 is a unique, hand-held, digital, broad-band EM sensor. The
sensor exploits t!}e relationship between electric fields, magnetic fields, and electrical current to
detect changes in subsurface conductivity. Electrical conductivity is an inherent property of a
material to conduct electrical current and can be used to rapidly and economically characterize
near-surface matenals

The GEM-2 sxmuhaneously acquires data from multiple transmitter frequencies. This capability is
important because the electromagnetxc response of a buried object is frequency dependent (Won,
1980). The EM response is also a function of the coil separation and ground conductivity. For a
fixed coil separation (such as the GEM-2) and site-specific background conductivity, low
frequencies propagate further into the earth than high frequencies. Consequently, lower
requencies genegally respond to deeper targets, and higher frequencies respond to shallower

1 Geophex, Ltd.
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targets. Acquirf ng data at multiple frequencies (known as frequency sounding) is, therefore,
equivalent to measuring the earth response at multiple depths. Appendix A presents additional
background information on the EM method.

3.0 EM Data |

1

We acquired EM data along survey lines spaced five feet apart at each site. Both EM surveys
employed a horizontal coil configuration (viz., vertical magnetic dipole (hmd]). The in-line
sampling interval was approximately two feet. At each sampling location, we obtained in-phase
and quadrature data at two frequencies, 9,210 and 15,210 Hz. The EM surveys genrerated over

27,400 raw measurements.

H
The EM data weére recorded and logged internally by the GEM-2 instrument. After completing
the EM survey, e downloaded the raw data into a laptop computer for processing and display.
Data processingiincluded assigning spatial registry information, converting the measured signal
from part-per-million response to conductivity (in milli-Seimen per meter, mS/m), and contouring
(krigging). We yised a commercially available software package called Surfer, manufactured by
Golden Software, to contour and display the EM data.

The processed EM data for MDA-T and MDA-A are shown in Figures 4 and 5, and Figures 7
and 8, respectivély.

4.0 Interpretat' on

4.1 MDA-T

In addition to lsolated anomalies that probably represent isolated buried objects, a broad positive
anomaly is clearly seen in the quadrature component of data (Figures 4 and S). The quadrature
component is believed to respond to poor conductors (viz., namely non-ferrous materials). This
broad anomaly, roughly 20 feet wide and 160 feet long, may therefore represent the anticipated
paleochannel. Iti ’as entirely possible, however, that this anomaly represents an abandoned,
compacted road bed. In fact, a trench and associated surface mound can be observed in an aerial
photograph taken in 1985 (Figure 1). We recommend a shallow boring be placed along thls
anomaly (preferably at (60,90)) to confirm the nature of the source.

The in-phase reSponse shows six isolated anomalies. Because the in-phase signal is believed to
indicate conductive materials, we anticipate that the source of these isolated anomalies is probably
buried ferrous ob]ects or metallic debris.

Figure 6 presents %our interpretation of the EM data for MDA-T.

2 Geophex, Lid.



Geophysical Surveys at TA-21-016(a-c) and TA-21-011(c)
Los Alamos, New Mexico; September 1996

42 MDA-A .

We do not observe EM anomalies that suggest the presence of paleochannels in the data acquired
at the MDA- Nsxte The north-south trending streaks in. Figures 7 and 8 parallel the survey path
and are not mt;rpreted to represent real geology. We have observed this streaking before and are

working to deﬁne its source and, ultimately, to minimize its impact on the recorded data.

The positive 1solated anomalies shown in Figures 7 and 8 are interpreted, based on the relative
strength of theun—phase and quadrature responses, to represent buried ferrous objects or metallic

debris. :
!
Figure 9 preseijts our interpretation of the EM data for MDA-A.

5.0 Conclusioins

A broad EM anomaly is present within the MDA-T site that may represent the anticipated
paleochannel. The broad anomaly may, however, identify a recent but currently abandoned,
compacted roafiway Aenal photographs taken in 1975 and 1982 show non-paved roads and a
trench in the same vicinity as the EM anomaly. We recommend shallow excavation or borings
within the anomalous area to confirm the nature of the causative source.

The EM surve)g;s have identified several isolated anomalies within MDA-T and MDA-A that, we
believe, represent distinct separate buried objects or debris. Although we do not know the source
of the anomalies, or if they contribute contaminants, we do not anticipate that these isolated
anomalies are significant to the current project.
i
We do not obse;rve EM signatures indicative of a meandering paleochannel at the MDA-A site.
References
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Appendix A
Electromagnetic Method

The electromagnetic (EM) induction method. which is founded upon Maxwell’s Equations (the
relationship between electric fields, magnetic fields and electric current), characterizes the
electrical condixctivity of the subsurface and can be used to characterize shallow geological
conditions. Electrical conductivity is an inherent property of a material to conduct electrical
current. Variaiions in shallow earth conductivity can result from changes in soil moisture content,
groundwater constituents (contamination), and lithological properties, as well as buried man-made

materials. The

- primary application of EM surveys in site assessments are for:

e Searching for waste pits and trenches,

e Determi
e Delinea
L Locatinj
o Detectis

The EM methd

ming boundaries of landfills and other burial sites, ‘

ling leachate plumes,
g buried drums, USTs, and other isolated metallic objects, anfi
g buried unexploded ordnance (UXO).

d involves exciting the ground material with a primary, time-varying,

electromagnetic field of one or more frequencies, and recording perturbations of the normal field
that result from secondary eddy currents induced in conducting bodies at or beneath the surface.

The primary fi
small coil (i.e.,

eld is typically established, in practice, by passing an alternating current through a
the transmitter coils). The intensity of the induced eddy currents in the subsurface

is a function of the ground conductivity and is measured by the receiver coil. The receiver
generally consists of one or more coils, suitably arranged and connected to a data logger. Field
efficient EM inistruments, such as the Geophex Electromagnetic (GEM) sensor (Figure A-1),
combine the transmitter, receiver, and processing electronics (data logger) into a single.
lightweight, man-portable instrument.

Figure fA-l.

Photograph of the Geophex Electromagnetic (GEM-2) instrument
during a site characterization study.



Theprimary advantage of electromagnetic induction sensors for detection of shallow man-made
targets is that these sensors are sensitive to either ferrous or nonferrous (e.g., aluminum, copper,
iron; steel) metals. The electromagnetic induction sensor can be used in conjunction with

magnetic surveys for enhanced detection.

Figure A-2, adapted from Won (1980), shows ranges of conductivity for typical earth materials
and the relationship between transmitter frequency and the skin depth (i.e., the maximum depth of
explbration). In general, sediments and sedimentary rocks have higher conductivity than igneous
or metamorphic rocks. Clay, owing to its electrolytic interaction with water, exhibits high
condtpctivity, while typical sand shows relatively low conductivity.
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The electromagnetic induction method can be used to target different depths of interest. The
eﬁ'ecti\iée depth of exploration can be varied by changing either: 1) the spacing between
transmgher and receiver coils, or 2) the frequency of the transmitted field (Patra and Mallick,
1980). {The first method is known as geometrical sounding and involves recording data using
several transmitter-receiver coil spacings at a fixed location; the depth of exploration increases
with thé coil spacing. The two coils systems (e.g., EM-24 by Geonics), although typically
connect':'ed by an umbilical cord, are physically separate and thus require two field operators.



The second method is known as frequency sounding and involves changing the transmitter
freqliency, but keeping the transmitter-receiver coil constant (Figure A-3). The depth of
exploration is inversely proportional to the square root of the frequency: a low frequency signal
travels far through a conductive earth and, thus, sees deep structures, while a high frequency
s1gnafl can travel only a short distance and, thus, sees only shallow structures. Therefore,
broaéband parametric sounding is analogous to depth sounding and can be used to create a

pseudo 3-D subsurface image (Won, 1983)

i
Frequcncy sounding possesses inherent advantages over geometric sounding for depth imaging

because 1) signal attenuation does not allow a signal of fixed frequency to penetrate much

deeper than several skin depths, and 2) geometrical sounding averages laterally and thus decreases
the resolution. Theoretical and practical discussions on these methods may be found in Grant and
West{(1965), Keller and Frischkneckt (1966), Kaufman and Keller (1983), and Nabighian (1988).

Depth  Volume of Integration

Volume of Integration

Figure A-3. Electromagnetic methods for depth sounding.
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Supplement # (if Applicable)

Environmental Restoration Project
Los Alamos National Laboratory
Data Submittal in Response to NMED Question 18

PRS #_21-018___ ‘ ERID #
Electronic Copy (circle all that Epply)
Name of Unit MDA V
Date Due to NMED:_April 1, 2001_
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Name (p inp):Joh Hopkms

Date: 53




|
|

The submittor of each PRS packet is to inc

12th, 2001 NMED request for information.|
\

If additional information is submitted for a B
number in the space provided, so that all d
number remains blank for the first submitta
supplement 2, and so forth.

The submittor assigns a unit name for each
Steam Plant, 260 Outfall, etc.

RPF personnel assign a reference number

The submittor checks each cell in the sprea
Brief notes/comments may be made for ea

If necessary, add any additional data types

The submittor of each PRS packet must sig

spaces provided on page 2 of the checklist|

Any questions about filling in the checklist n

)

\dsheet as applicable. It is not necessary to put N/A in cells that are not applicable, just leave the cell blank.

Environmental Restoration Project
Los Alamos National Laboratory
Data Submittal in Response to NMED Question 18

CHECKLIST INSTRUCTIONS

Qde this checklist with each packet of information collected in response to Question 18 of the February

hS after the original packet has been submitted to RPF, the submittor assigns a (sequential) supplement
cumentation relative to that PRS may be tracked. For example, the space provided for a supplement

fpacket for a PRS. The second submittal for that PRS would be assigned supplement 1; the third submittal,

PRS. The unit name is a descriptor for the PRS. For example, Septic Tank 12-253, MDA M, Western

|

each PRS packet and include it in the space provided.

h data type as deemed necessary. For example, "XRF data is included in sample collection logs."

fn the blank cells provided at the end of the checklist.

;}1 the checklist, print their name, and provide the date the packet is submitted to RPF in the respective

|
\

ﬁay be addressed to Holly Wheeler-Benson (7-1312) or Linda Nonno (5-0725), Regulatory Compliance.




MEMORANDUM

TO: John Hopkins

FROM: John Smith jix Y ~<__.
DATE: April 20, 2001 /
SUBJ: MDA V RFI Data Provided

Based on your review of the available data resources for MDA V, the following
items you requested are provided as attachments to this memo.

e MDAV Borehole Logs

As | mentioned before, the available borehole logs were not presented in the
MDA V RF! Report (LA-UR-96-2735, RPF 54969), and the only version of these
that are available are copies of the handwritten field logs. The logs are included
under the following tabs, and are also available at the RFP references given.

Tab1 21-2517 (RPF 53747)

Tab2 21-2518 (RPF 53747)

Tab3 21-2519 (RPF 53747)

Tab4 21-2520 (RPF 53747)

Tab5 21-2521 (RPF 53747)

Tab6 21-2522 (RPF 53747)

Tab7 21-2523 (0-320 ft) (RPF 53754.1 - .12)

Tab8 21-2523 (320-680 ft) (Not identified in RPF search)
Tab9 21-2580 (RPF 53747)

Please let me know if there is any other data resource | can provide for MDA V.

WGI/PMC/SEA
Los Alamos Team

2237 Trinity Drive
Bldg. 2, 1 Floor

Los Alamos NM 87544
Tel: (505) 662-3700
Fax: (505) 662-1398

Washington

%\‘\:!I%
PMC Environmental

f Engineer
A Engineering
Associates, Inc.
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